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CHAPTER 1 

PURPOSE 

The purpose of the Pollution Prevention Management Manual (PPMM) is to: 

a. Provide a pollution prevention framework contributing to the environmental
management of the Department of Defence (Defence) estate and Defence
activities

b. Support Defence’s compliance with relevant infrastructure and other regulatory
standards related to preventing the pollution of the environment

c. Ensure environmental regulatory requirements associated with Defence
activities on the estate are understood and adopted throughout Defence

d. Promote Ecologically Sustainable Development (ESD) principles for new
Defence estate infrastructure and activities

e. Provide practical pollution prevention guidance for management of existing
Defence estate infrastructure and activities

f. Provide Defence personnel and contractors with increased awareness of
potential pollutants and polluting activities and actions which can be taken to
reduce pollution.

1.2 This PPMM replaces the following documents: 

a. Stop Butts, Thin Guide, 2004

b. Environmental Manager’s Guide, Burning Grounds, 2005

c. Environmental Manager’s Guide, Chemical Discharges to Stormwater, 2005

d. Environmental Manager’s Guide, Sewage Treatment Plants, 2005

e. Fuel Farm, Thin Guide, 2005

f. Stop Butt Construction and Maintenance, Thin Guide, 2005

g. Pollution prevention management and disposal policy for copper chrome
arsenic (CCA) treated timber, 2011.

1.3 The PPMM and associated Guidelines are supported by other environmental
documents and the Work Health and Safety (WHS) Manual and which can be found
on the Defence Estate Quality Management System (DEQMS). The PPMM has been
developed in accordance with Defence’s legislative obligations as well as Defence
policies, including the Defence Environmental Policy 2016 and the Defence
Environmental Strategy 2016-2036.

STRUCTURE OF THE PPMM 

1.4 The PPMM is a framework document and applies to all Defence personnel 
and contractors undertaking work on behalf of Defence. 

1.5 The Secretary and the Chief of the Defence Force (CDF) expect Defence 
personnel and contractors to comply with provisions in manuals unless the particular 
circumstances warrant departure from the provisions.
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1.6 The PPMM includes the following: 

a. Pollution prevention in the context of the Defence Environmental Policy and
Strategy

b. Pollution Prevention and Risk Management Policy context

c. Processes for implementation of the Guidelines

d. Process for Continual Improvement

e. Guidance on environmental requirements and management strategies on the
following environmental aspects and as detailed in the annexes to the PPMM:

1A Acid Sulfate Soils Management 
1B Copper Chrome Arsenate Treated Timber 
1C Fire Fighting Foam Management 
1D Fuel and Chemical Storage and Handling 
1E Liquid Waste Storage and Handling 
1F Maintenance and Cleaning Activities 
1G Open Burning Grounds and Incineration 
1H Solid Waste Storage and Handling 
1I Stormwater Management 
1J Wastewater Treatment Plants 
1K Heavy Metals on Live Firing Ranges. 

1.7 The PPMM and associated Guidelines do not include the following: 

a. Exhaustive descriptions of environmental management strategies and treatment
techniques. Project specific factors need to be considered for pollution
prevention initiatives

b. Guidance on asbestos, air or noise pollution, electromagnetic and ionising
radiation, or physical damage, as these are covered under other Defence
Manuals or policies

c. Specific design specifications pertaining to pollution prevention measures in
structures, plant or equipment

d. Work Health and Safety (WHS) requirements

e. Site contamination investigation and remediation techniques.
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CHAPTER 2 

DEFENCE POLLUTION PREVENTION POLICY COMMITMENT 

2.1 Defence undertakes a wide range of activities which require the unavoidable 
use of potentially polluting and hazardous materials. Effective management of 
polluting activities and substances will enable Defence to avoid creating future 
contamination issues while improving health and safety performance, capability, 
environmental quality and reputation. Understanding pollution sources, their potential 
pathways to people and the natural environment, the environmental implications of 
Defence activities, and how to efficiently and effectively avoid or eliminate pollution 
risks is a strategic priority for Defence. 

Defence Environmental Strategy 2016-2036 

2.2 Defence is committed to minimising future pollution risks and managing 
existing contamination risks. The Defence pollution prevention management manual 
(PPMM) is an implementing document under the Defence environmental strategy 
2016-2036 in particular Strategic Aim 3 which states that “Defence will minimise 
future pollution risks and manage existing contamination risks.” The four priorities of 
Strategic Aim 3 are: 

3.1 Minimise future pollution and contamination risks both in Australia and 
in overseas operations 

3.2 Understand emerging contamination risks and advances in remediation 
and management approaches 

3.3 Apply a risk-based approach to managing contaminated sites, including 
unexploded ordinance, to reduce impacts to human health and the natural 
environment and maintain public access to key information about these 
risks 

3.4 Manage contaminated sites and potential pollutants in accordance with 
relevant legislative obligations and standards 

2.3 Figure 2.1 shows the relationship which pollution prevention has to the 
Defence Environmental Strategy 2016-2036 and to contamination management of 
the estate. 
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Figure 2.1: Defence Pollution Prevention Relationship with the Defence 
Environment Strategy 
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LEGISLATION  

2.4 Defence must comply with the Environment Protection and Biodiversity 
Conservation Act 1999 (Cth) (EPBC Act) to prevent significant environmental 
impacts, and must act to prevent impacts upon Matters of National Environmental 
Significance (MNES). Defence is also bound to implement all National Environmental 
Protection Measures under the National Environmental Protection Council Act 1994 
(Cth) (NEPC Act). 

2.5 The National Environment Protection Measures (Implementation) Act 1998 
(Cth) (NEPM Act) and complementary State and Territory legislation have enabled 
the National Environment Protection Council (NEPC) to create National Environment 
Protection Measures (NEPMs). Seven NEPMs sit under the NEPM Act which aims to 
protect, restore and enhance the quality of the environment in Australia, having 
regard to the need to maintain ESD, and to ensure that the community has access to 
relevant and meaningful information about pollution. 

2.6 Defence is also required to meet relevant building standards and codes.  
These are key to ensuring infrastructure is fit for purpose and contains pollution 
prevention measures. 

2.7 Compliance with the Work Health and Safety Act 2011 (Cth), regulatory 
standards and codes for the management of hazardous chemicals will also assist 
with reducing pollution of the environment. 

State Requirements 

2.8 All personnel should seek legal advice prior to taking action that may be 
required by State or Territory laws, to confirm that the relevant law is applicable to 
the Commonwealth and its specific activities. In some cases, there may be complex 
interactions between Commonwealth and State or Territory laws. 

2.9 Defence and its contractors should to be familiar with the relevant legislation 
and other regulatory requirements associated with the site activities undertaken 
including, regulations, guidelines, licences, permits and consents and approvals 
which are relevant to the State or Territory in which their site is located. Reference 
can be made to the Defence Legal Obligations and Compliance Register (LOCR) 
found on DEQMS.

http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://intranet.defence.gov.au/estatemanagement/
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CHAPTER 3 

SOURCES OF POLLUTION ON THE DEFENCE ESTATE 

3.1 Pollution may arise from any stage of the life cycle of a potentially polluting 
substance, from manufacture to disposal. This includes impacts to humans, flora and 
fauna, soil, groundwater, surface water and marine waters. 

3.2 The Environment and Engineering Branch undertakes reviews and risk 
assessment of contamination issues on the estate and potential pollutants and 
polluting activities on the estate. Figure 3.1 shows the linkages between Defence 
activities, pollution pathways and contamination of the environment. The highest 
priority pollutants were reviewed and specific guidelines developed so that Defence 
can continue to manage the risk of these activities. There are known key pollutants 
and polluting activities which should be prioritised for management which include: 

a. Hydrocarbon storage and management  

b. Storage and use of chemicals (solvents, oils and greases) 

c. Fire fighting foam use and storage (including Aqueous Film Forming Foam 
(AFFF)) 

d. Pollution of stormwater 

e. Sewage systems and wastewater treatment plants (WWTP) 

f. Solid and liquid waste storage and handling 

g. Use of weapons / munitions at live firing ranges 

h. Maintenance and cleaning activities 

i. Acid Sulfate Soils (ASS). 

3.3 Some activities with a low risk have also been included in the PPMM as 
these have been recognised as areas which Defence personnel and contractors 
have previously sought advice. 
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Figure 3.1: Link between Pollution Prevention and Contamination Management  
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CHAPTER 4 

DEFENCE POLLUTION PREVENTION PROGRAM 

Defence will implement a program of pollution prevention initiatives using a risk 
based approach. Pollution prevention activities fall under five general themes. 

Understanding and establishing priorities for addressing pollution risks on the 
Defence estate by: 

 developing guidelines to manage high risk pollutants or activities

 including pollution prevention as a consideration in asset upgrades, asset
appraisals and routine audits of facilities

 undertaking relevant national assessments of activities, asset classes or
pollutants to identify priorities for action

 developing specific guidance to assist estate managers, including contractors
and ADF members, to manage pollution risks associated with hazardous
substances and other polluting substances.

Reducing pollution risks through effective maintenance and upgrade of the 
estate including: 

 repairing or upgrading assets to achieve improved pollution prevention
outcomes

 identifying polluting assets which are unable to be repaired or should be
decommissioned and disposed of appropriately.

Reducing pollution through construction of new facilities and equipment 
compliant with relevant standards and design principles including: 

 implementing best practice pollution prevention design considerations and
equipment into new facilities and ensure new infrastructure meets Australian
standards

 building pollution prevention initiatives into all new projects including minor
works, base redevelopment planning and CFI capital planning programs

 identifying and assessing risk associated with procurement, management
and disposal of potentially polluting substances.

Continuing innovation and improvements in pollution prevention by: 

 maintaining knowledge of industry best practice and promoting innovative
approaches to avoid pollution attached to activities (such as reducing
hazardous chemical use or considering alternative less toxic substances)

 maintaining knowledge of research into emerging contaminants, new
processes and technologies, more environmentally friendly replacement
chemicals and best practice processes

 maintaining the Defence Priority Pollutants database including risk
assessments for priority pollutants

 reviewing environmental incidents which involve pollution prevention and
identifying trends and future pollution prevention priorities and innovations.
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Reducing pollution incidents through improved operating procedures and user 
behaviour by: 

 integrating pollution prevention design and management into existing 
operating procedures and policies, including military exercise plans 

 ensuring Defence personnel and contractors have access to relevant 
pollution prevention information and report pollution incidents 

 leaders demonstrating strong commitment to abide by pollution prevention 
initiatives and promoting environmentally sound management of all activities 

 sharing knowledge on pollution prevention issues between Defence groups 
and Defence contractors to improve estate wide management of pollution 
prevention. 
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CHAPTER 5 

UNDERSTANDING RISK AND MANAGING POTENTIALLY 
POLLUTING ACTIVITIES 

5.1 Defence applies a risk based approach to prioritising and managing 
pollutants on the Defence estate.  

5.2 The PPMM and associated Guidelines have been developed in accordance 
with a risk management approach. Where the PPMM and the Guidelines refer to risk 
assessment or management, the Estate and Infrastructure Group (E&IG) Risk 
Management Framework (RMF) should be used (See DEQMS). 

5.3 The risk assessment process for pollution is an ongoing process. The risk 
level of known pollution sources is dependant on a range of factors. Key 
considerations when making planning and funding decisions regarding pollution 
management include but are not limited to: 

a. Location of the asset in relation to a MNES

b. Potential levels of exposure to sensitive receptors

c. Age of the asset

d. Condition of the asset

e. Quantity and distribution of polluting or hazardous substances

f. Other environmental considerations.

5.4 The pollution risks associated with emerging contaminants should be 
managed using the same risk assessment approach to known pollution risks.  

5.5 In order to manage the health and environment risks from Defence activities 
undertaken on the estate, Defence has developed a number of procedures, 
requirements and supporting documentation. Some of the key documentation which 
complements the PPMM is described in Table 5.1 below. 
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Table 5.1: Related Documents Procedures and Databases to assist Pollution 
Prevention 

Available Pollution Prevention 
Tools  

Description 

ChemAlert A chemical database to obtain (and print) information on 
the product, including original manufacturer Safety Data 
Sheets (SDS). 

Contaminated Site Register 
(CSR) 

Defence has a legacy of contaminated sites resulting from 
historical activities. Known or potential site contamination is 
listed on the CSR.  

DEF (AUST) 5695B – 
Petroleum, Oils and 
Lubricants (POL) Manual  

DEF (AUST) 5695B defines the environmental compliance 
of Defence POL procured and used in-service.  

Defence Environmental 
Incident Reporting & 
Management 

The Defence-wide incident reporting system for managing 
environmental incidents. 

Defence Estate Quality 
Management System 
(DEQMS): 

The Defence E&IG’s mandated quality system for the 
management of the Defence estate. The DEQMS Team 
develops, tests, maintains and audits on-line content to 
uphold the DEQMS to AS / NZ ISO 9001:2008 quality 
management standards and, in turn, assists with the 
management of the Defence estate in terms of E&IG 
policies, processes and business tools. 

Defence Fuels Management 
System  

The Defence Fuel Management System (DFMS) defines 
policy and provides direction for planning and managing 
the ongoing integrity of the Defence Fuel Supply Chain 
(DFSC) which includes DFIs. 

Defence Hazardous 
Chemical Management 
System (HCMS) 

The HCMS within the Defence Support and Reform Group 
(DSRG) provides policies and procedures for effectively 
managing hazardous chemicals. It can be used as a tool to 
enable the management of hazardous chemicals in the 
workplace.  

Defence Logistics Manual 
(DEFLOGMAN)  

The DEFLOGMAN is sponsored by Vice Chief of the 
Defence Force. It is supported by the Electronic Supply 
Chain Manual (ESCM) and has a similar role to Defence 
Manuals in that it contains instructions, administrative 
policy, procedures and general guidance information to 
support Defence logistics.  

Defence Procurement Policy 
Manual (DPPM) 

The DPPM is the primary reference document for all 
Defence officials conducting procurement.  

WHS Manual  The Defence WHS Manual provides strategic safety policy 
and procedures with electronic links to corporate tools, 
services and expert advice to address the management of 
activities where people are exposed to hazards and risks, 
as required by WHS legislation as it applies to Defence. 
The manual complements the Strategy in reducing 
exposure of Defence personnel to hazardous substances. 

Note the WHS Manual has replaced the Safety Manual.  
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Available Pollution Prevention 
Tools  

Description 

Environmental Clearance 
Certificate (ECC) 

An ECC is an internal instrument used to identify Defence 
project / activity risks and applicable mitigation measures 
and environmental conditions.  

Environmental Planning 
Information Tool (EPIT) 

The EPIT provides site summary information and advice to 
Defence stakeholders, site users, project officers and 
estate planners on environmental values and risks for the 
Defence estate 

Garrison and Estate 
Management System (GEMS) 

GEMS is a single, integrated SAP-based system to 
manage estate and service delivery for Defence. A phased 
deployment of GEMS will occur over 14 months, starting 
from early 2017.  

Legal Obligations and 
Compliance Register 

The LOCR outline the principal environmental obligations in 
place throughout the Commonwealth, States and 
Territories of Australia. 

Royal Australian Navy (RAN) 
/ Royal Australian Army 
(Army) / Royal Australian Air 
Force (RAAF) / Groups 
Environmental Management 
systems and tools.  

Examples include operational manuals (e.g. Defence Fuel 
Management System) and tools (e.g. RAN marine pollution 
wheel). 

Quick Reference Guides Quick Reference Guides support the implementation of the 
Manual providing information on the use and disposal of 
batteries, cleaning up minor spills, general waste and 
recycling, hazardous waste and disposal, hazardous 
chemical and handling, pesticides, and vehicle equipment 
and cleaning. 

E&IG Risk Management 
Framework 

The E&IG Risk Management Framework establishes a 
clear line of accountability, a clear decision making process 
and an ability to effectively treat risks. Under the E&IG Risk 
Management Framework, the Environment Risk Tool (ERT) 
is used to assess pollution risks.  

Defence Smart Infrastructure 
Manual: Design and 
Construction 

The aim of the Defence Smart Infrastructure Manual: 
Design and Construction is to continuously improve the 
efficiency, effectiveness and sustainability of the Defence 
estate.  

WHS Framework In most cases, initiatives that aim to protect human health 
also benefit the environment. The WHS Act 2011 (Cth) and 
associated regulations apply to all hazard sources and all 
hazardous activities within the Defence undertaking. The 
Defence WHS Manual provides strategic safety policy and 
procedures with electronic links to corporate tools, services 
and expert advice to address the management of activities 
where people are exposed to hazards and risks.  

http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process
http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process
http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process
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CHAPTER 6 

KEY ROLES, FUNCTIONS AND RESPONSIBILITIES 

6.1 The PPMM has been prepared for use by all Defence personnel and 
contractors undertaking work on behalf of Defence. Specific stakeholders and their 
responsibilities with respect to requirements outlined in the PPMM and each of the 
annexed Guidelines are included in Table 6.1. It is the responsibility of all 
stakeholders to ensure that their activities comply with the relevant requirements of 
applicable Commonwealth and State and Territory legislation. 

6.2 If you are unsure about any activity which has the potential to cause a 
significant impact to the environment, advice should be sought from regional 
environmental personnel in the first instance. 

Table 6.1: Key Roles, Functions and Responsibilities 

Stakeholder Responsibility 

Department of 
Defence 

Monitoring and coordinating overall compliance with the EPBC Act. 

E&IG Responsibilities of Infrastructure and Service Delivery Division include 
but are not limited to the following: 
 Development and maintenance of the PPMM and associated 

Pollution Prevention Environmental Management Guidelines 
 Dissemination of the PPMM to Groups and Services 
 Dissemination of the PPMM to relevant contractors 
 Inclusion of PPMM requirements in relevant Base Service contracts 
 Consideration of requirements in the PPMM in the capability life 

cycle.  

Groups and 
Services 

Responsibilities include but are not limited to the following: 
 Ensure that environmental management requirements included in 

the PPMM and annexed guidelines are considered alongside all 
other Defence / military requirements 

 Assist all site staff with environmental management of the Defence 
estate and activities 

 Identify and communicate site environmental issues to the site / 
base manager and record any environmental incidents through 
GEMS or the Defence Environmental Incident reporting tool on 
DEQMS 

 Ensure continued compliance with the DEP and any associated 
environmental documents. 

Senior 
Environmental 
Personnel 

Responsibilities of the Defence senior environmental personnel (eg 
ADES) include but are not limited to the following: 
 Ensure that site personnel are familiar with the requirements 

specified in the PPMM and associated Guidelines and that these 
requirements are identified within any Environmental Management 
Plan or ECC prepared to undertake activities on the Defence estate 

 Liaise with Defence including site / base manager and government 
authorities as required with respect to environmental issues 

 Assist all site staff with environmental management and of the 
Defence estate and activities 

 Co-ordinate the activities of specialist environmental consultants 
where required. 

Regional Responsibilities of the Defence regional environmental personnel 
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Stakeholder Responsibility 

Environmental 
Personnel 

include but are not limited to the following: 
 Identify and communicate site environmental issues to the site /

base manager
 Communicate pollution management risks to EE Branch
 Liaise with facility managers to ensure compliance with the PPMM,

annexed guidelines and any associated environmental documents
 Ensure estate audits and inspections are undertaken as required
 Review and action environmental corrective action requests (CARs)
 Assist site personnel and contractors to incorporate environmental

management requirements and mitigations into existing procedures
where applicable (eg construction environmental management
plans)

 Ensure monitoring records are reviewed and any compliance issues
addressed

 Undertake site response planning, inspections of the site and assist
with clean-up works as necessary

Infrastructure 
Division 
Contractors 

Responsibilities of specialist contractors include but are not limited to 
the following: 

 Incorporation of environmental considerations, including pollution
prevention, into project design, management and delivery

 Co-ordinate the activities of specialist environmental consultants
where required for the contract

 Identify any new environmental risks as works progress and notify
the contract manager.

Service Delivery 
Division 
Contractors and 
Defence Support 
Personnel 

Responsibilities of specialist contractors and / or Defence engineers / 
Foreman / Superintendent /facility managers include but are not limited 
to the following: 

 Ensure that employees / contractors receive site specific
environmental awareness inductions prior to working on site

 Co-ordinate implementation and maintenance of pollution control
measures through the estate appraisal process

 Identify resources, as required, for implementation of the PPMM
 Co-ordinate the activities of specialist environmental consultants

where required to deliver the contract
 Allocate resources to meet requirements included in the PPMM and

associated Guidelines
 Identify any new environmental risks as works progress and notify

the relevant Defence personnel
 Incorporate environmental considerations, including pollution

prevention into all planned work through either the ECC process or
in SWMS

 Where required, undertake environmental risk assessment of works
prior to commencement

 Ensure records are maintained and completed as stated in the
PPMM

 Comply with the relevant requirements of the PPMM and guidelines,
SWMS, JSEAs and other environmental management guidance as
instructed by a member of management or Defence

 Report any environmental incidents
 Assist in the investigation of environmental incidents
 Review and action CARs.
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CHAPTER 7 

HOW TO USE THE MANUAL GUIDELINES 

7.1 Pollution Prevention Environmental Management Guidelines should be used 
by Groups and Services and Defence contractors where a potentially polluting 
activity is not included in their site-specific Environmental Management Plan. 

7.2 If a Guideline does not exist for a potentially polluting activity, the 
Environment and Engineering Branch should be contacted. 

7.3 Figure 7.1 outlines the general approach to be followed in implementing the 
Guidelines.
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Figure 7.1: How to Implement the Guidelines  
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CHAPTER 8 

CONTINUAL IMPROVEMENT 

8.1 The PPMM and annexed Guidelines incorporate a continual improvement 
process in order to achieve stabilisation of site environmental impacts. The following 
four steps are included in the continual improvement process: 

1. Identify and register

2. Assess continual improvement opportunity and prepare a solution

3. Implementation, monitoring and reporting

4. Review and test.

8.2 Descriptions of the necessary steps in relation to the PPMM are identified in 
the sections below. Figure 8.1 provides a visual representation of this process. 

8.3 Any major incidents identified should be reported immediately using GEMS 
or the Defence Environmental Incident reporting tool on DEQMS. The incident 
reporting and follow up procedure is part of a continual improvement process.  

IDENTIFYING AND UNDERSTANDING POLLUTION PREVENTION MEASURES  

8.4 Pollution prevention measures implemented through the Guidelines should 
be systematically reviewed for continual improvement opportunities. These 
opportunities may arise from: 

a. Internal and external audits

b. Site inspections and observation

c. Activities that do not meet the environmental requirements included in the
PPMM

d. Cumulative or repeat near miss incidents

e. Complaints / feedback

f. Management reviews.

8.5 Where a non-conformance is identified, including environmental incidents, it 
should be managed and investigated to identify continual improvement opportunities, 
improve environmental performance and to initiate and complete corrective and 
preventive actions. The person who identifies the non-conformity, or an 
environmental incident, should report it.  

CONTINUAL IMPROVEMENT OPPORTUNITIES  

8.6 Continual improvement opportunities for pollution prevention exist in 
procedures or infrastructure and through improving the processes and procedures in 
a work place.  

8.7 Corrective action requests can be utilised to formalise the continual 
improvement process. Regional environmental personnel or other management 
personnel may direct a contractor to complete a corrective action request (CAR) 
form. 
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8.8 The CAR is to be forwarded to the site / base manager and the regional 
environmental personnel. A similar process is followed when reporting environmental 
incidents via GEMS or the Defence Environmental Incident reporting tool on DEQMS. 

8.9 The relevant person (eg risk owner) with support from others will assess the 
submitted CAR, and consider the following where applicable: 

a. Details of the person completing the CAR

b. Source of the CAR

c. Details of the complainant (if applicable)

d. Date, time, and place of incident

e. A summary of the issue raised

f. Response of the unit against which the CAR is raised (if applicable)

g. Details of actions to be undertaken to fix the non-conformance

h. Target completion dates and responsible persons for undertaking preventive
actions.

INCIDENT MONITORING AND REPORTING 

8.10 Environmental incidents must be reported using GEMS or the Defence 
Environmental Incident reporting tool on DEQMS. The incident reporting and follow 
up procedure and reporting is part of a continual improvement process.  

8.11 The adverse environmental impact from an incident / non-conformance is 
ceased or controlled and the incident / non-conformance is managed and closed out, 
and that corrective and / or preventive actions taken are effective. 

REVIEW AND TEST THE CORRECTIVE ACTION REQUEST 

8.12 The risk owner with support from regional environmental personnel, site / 
base manager and appropriate Base Environmental Committee or working group 
representative ensure the CAR is followed up and closed out, and that corrective 
and / or preventive actions taken are effective. 

INFORMATION TRANSFER AND TRAINING 

8.13 Regional environmental and management personnel should be aware of 
Defence’s practice of regularly rotating base personnel (nominally 2 to 5 years). To 
minimise the potential loss of knowledge, and maintain continuity in pollution 
prevention systems on the site, regional environmental personnel have a role in 
proactively managing the transfer of site-specific environmental information. 

8.14 This may be achieved by liaising with appropriate senior military and civilian 
personnel to provide suitable training and awareness. For effective implementation 
and transfer of knowledge, base / site management personnel should review the 
annexed Guidelines. 

8.15 A process should be established with base operational personnel to ensure 
transfer of knowledge on: 

a. Environmental characteristics of the site

b. Location of environmental documentation / maps / reports
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c. Any ongoing management requirements of pollution prevention treatment
processes or structures

d. Training and preparedness to deal with emergency incidents.

Figure 8.1: Continuous Improvement Process 
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CHAPTER 9 

USER FEEDBACK  

9.1 Personnel are encouraged to provide feedback on the PPMM and associated 
Guidelines. Feedback will be used to inform future versions of this document, which 
is reviewed at regular intervals as part of the DEQMS process. 

9.2 Provide any feedback on the PPMM or associated Guidelines via email to 
environmentandheritage@defence.gov.au. Please include the Guideline title in the 
subject line of email / feedback.
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NEPM  National Environment Protection Measure 
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BACKGROUND 

1. The Department of Defence (Defence) is responsible for the prevention of
pollution resulting from Defence activities, thereby reducing waste and potential
impacts to the environment.

2. Defence is required at times to undertake excavation and dewatering
activities which may disturb areas with potential or actual acid sulfate soils (ASS).

3. This Pollution Prevention Guideline refers to activities undertaken in areas
where known ASS are likely to be disturbed or activities disturbing soils or
groundwater where no information on soil type is known. Disturbance can occur from
activities such as: excavation for building construction; underground service
trenching and lowering of the water table through dewatering.

4. It is important to note that formation of ASS is a natural process and if
Potential Acid Sulfate Soil (PASS) is left undisturbed it will remain benign. It is this
principal, of avoiding disturbance, which underpins best practice in ASS
management.

5. The Potential Acid Sulfate Soil Pollutants and the Pollutant Fate and
Transport sections of this Guideline describe the effects of ASS on the environment.

ENVIRONMENTAL ISSUES 

6. ASS are naturally occurring sediments and soils which contain iron sulfides
(principally pyrite) and / or their precursors. When PASS are exposed to oxygen (i.e.
air), they undergo a complex series of oxidation reactions that ultimately produce
acid. If the amount of acidity produced by this oxidation process is greater than the
system’s ability to buffer the acid then the pH of the soils, and groundwater falls
causing an acidic environment.

7. Impacts from disturbance of ASS can be severe and may include:

a. Deoxygenation of waterways causing the death of aquatic organisms

b. Acidification of soil, surface water and / or groundwater

c. Mobilisation of heavy metals (eg cadmium) and metalloids (eg arsenic)

d. Corrosion of structures.

8. In Australia, ASS occur in both inland and coastal / estuarine areas. The
majority of ASS characterisation has centred on coastal environments with an
elevation of less than 10 m above sea level (10 m Australian Height Datum) (AHD)).
Pyritic sediments and soil materials in these areas have become known nationally as
Coastal Acid Sulfate Soils (CASS). Due to the proximity of most of the Defence
estate in relation to coastal areas, CASS will represent the greatest occurrence of
ASS; however this Guideline can be applied to all areas with ASS regardless of
location.

9. When assessing and managing ASS, it is important to note the following
terms, which refer to ASS in its different forms:
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a. PASS refer to soils which contain un-oxidised iron sulfides. Undisturbed ASS 
will usually exist as PASS 

b. Actual Acid Sulfate Soils (AASS) refer to soils in which the iron sulfides have 
undergone oxidation and have therefore produced acid. Disturbed or 
dewatered ASS will usually exist as AASS. 

10. AASS and PASS are often found in the same soil profile, with AASS 
generally overlying PASS horizons. 

11. ASS materials have been mapped in the Atlas of Australian Acid Sulfate 
Soils, found on the Australian Soil Resource Information System (ASRIS) site, or the 
regional environmental personnel can be sought for advice. 

Monosulfidic Black Ooze 

12. Monosulfidic black oozes (MBOs) are a sub-class of ASS which are formed 
in large waterways such as drains and creeks in coastal lowland ASS landscapes. 
They are characterised by black, oily sludges and gels with high sulfur concentrations 
and are extremely reactive with air. These substances often require a higher degree 
of management than normal ASS. 

FORMATION OF ACID SULFATE SOILS 

Pyrite and other iron sulfide minerals 

13. As discussed above, iron sulfides, in particular pyrite, are responsible for the 
formation of the acid in ASS. These compounds are produced when hydrogen 
sulphide produced by bacteria reacts with metal ions (especially iron) to produce a 
range of metal sulfide minerals. This process, which can be described as sulfate 
reduction, occurs under anaerobic conditions - that is, in zones where there is no 
oxygen. Typically, submerged sediments in inland aquatic ecosystems have very 
little oxygen below the first few millimetres and can therefore be sites of sulfate 
reduction. (Ref X) 

Pyrite oxidation (formation of AASS) 

14. When iron sulfides are exposed to oxygen (air) the process of oxidation 
converts them to sulfate which releases ferrous iron and acid into the environment.  

15. Disturbance of ASS (through natural and / or human activities) and the 
resulting oxidation of iron sulfides can occur via:  

a. Excavation 

b. Lowering of a watertable through drainage or building activities 
(eg dewatering) 

c. Lowering of a watertable through decreased recharge (eg drought conditions, 
altering the vegetation type or placement of impermeable surfaces (eg 
asphalt) 

d. Dredging of streams, rivers, estuaries and marine areas. 
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Acid Sulfate Soils and Acidic Soils 

16. When assessing and managing soils it is important to distinguish between
ASS and acidic soils. Various guidelines and legislation relating to ASS assessment
and management refer to ‘acid sulfate soil’ materials. The extreme pH changes that
can occur from sulfide oxidation (ASS) are often what cause damage to a previously
neutral pH environment.

17. Naturally occurring acidic soils are not damaging to their environment, in fact
they support ecologies adapted to those acidic conditions. This is an important
distinction from ASS as they may not require expensive and sometimes unnecessary
assessment, management and remediation.

18. If an acidic soil is managed and treated as AASS, for example increasing soil
pH (reducing acidity) with the addition of lime, the naturally acidic environment and its
ecology can be damaged.

19. Acid soils may require consideration and management if change to the use of
the land is required (eg construction of buildings).

20. Any known areas of acidic soils on the site should be included in the base
Environmental Management Plan, or the base Soil Conservation Manual as naturally
occurring ecosystems.

GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

21. This Guideline has been developed to assist Defence personnel and
contractors in the environmentally sound management of ASS on the Defence
estate. It takes a Whole-of-Life (WOL) approach from considering procurement
issues to disposal processes.

22. It is intended that the pollution prevention initiatives outlined in this Guideline
should be incorporated into relevant Defence and Defence contractor operating
procedures and business processes.

23. This Guideline includes a nationally consistent approach for managers to
minimise legal and other risks by proactively managing ASS in accordance with the
legislative framework and leading practices being applied to Australian industry. The
content of this Guideline is not intended to be detailed and prescriptive. Users are
advised to refer to the Australian Standards (AS) and other documents (refer to
Regulatory Requirements section) used to compile this Guideline.

24. This Guideline does not provide advice regarding the management of
contaminated land or the remediation of areas where ASS have formed on the
Defence estate.

25. This Guideline must be read in conjunction with the documents outlined in
the Regulatory Requirements section of this Guideline.

26. Roles and Responsibilities for implementation of this Guideline are outlined in
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM)
(Defence Estate Quality Management System (DEQMS)) (Ref T).

27. The simplest way to prevent pollution from ASS is to minimise the
disturbance of these areas. If disturbance is unavoidable, re-use of soils once treated
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incorporate Ecologically Sustainable Development (ESD) in to site / base operations. 
If treated appropriately, re-use of soils can provide environmental and monetary 
benefits to site / base operators. Any water which is created through dewatering can 
be treated if required and re-used or recycled on site. This must be validated by an 
appropriately qualified and experienced environmental professional. Off-site disposal 
of treated soils is the least preferred method of management. 

28. Further information on integration of ESD principles within Defence can be
found in the Defence Smart Infrastructure Manual: Design and Construction (Ref M).

29. If there is any doubt regarding the requirements and performance standards
set out in this Guideline, guidance should be sought from regional environmental
personnel and / or the Environment and Engineering (EE) Branch of the Estate and
Infrastructure Group (E&IG).

30. The performance standards discussed in this Guideline include the following
key areas where compliance is required:

a. Management and Administrative Controls: ASS management must
comply with supporting documentation requirements and required
inspections and management reviews deemed necessary within this
Guideline, applicable legislation, and ASs.

b. Treatment and Disposal: The treatment and disposal of ASS must comply
with requirements outlined within relevant State or Territory legislation.

c. Emergency Response and Clean-Up: Emergency response and clean-up
procedures, actions and reporting for ASS handling activities must comply
with requirements outlined within applicable legislation and ASs.

d. Figure 1A.1 and Figure 1A.2 outline a best practice approaches for
assessment of ASS using a stepped approach. All assessment and the
development management strategies outlined in this guideline should be
carried out by an appropriately qualified and experienced environmental
professional.

31. Defence specific requirements for ASS management are included in Table
1A.1.
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Development of an ASS (and dewatering) 
Management Plan (ASSMP) 

Outlining ASS management strategies  

Further ASS Assessment (if required) 
Soil or surface/ground water sampling 

Detailed ASS Assessment 
Soil sampling program 

Preliminary ASS Assessment 
Desktop assessment and field screening  

 

 

 

 

 

 

 

 

 

 

Figure 1A.1: Acid Sulfate Soils Assessment Hierarchy 
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Figure 1A.2: ASS Best Practice Management 
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ASS MANAGEMENT 

32. In Australia there are two national strategies used to manage ASS:

a. The National Strategy for the Management of Coastal Acid Sulfate Soils
(2000) (Ref B): which seeks to assist governments, industry and the
community to improve management and use of coastal ASS to protect and
improve water quality in coastal floodplains and embayments.

b. National Guidance for the Management of Acid Sulfate Soils in Inland
Aquatic Ecosystems (2011) (Ref X): which seeks to guide the identification
and management of inland ASS to reduce or eliminate the risks they pose to
the Australian environment and its economy.

33. Development of an ASS Management Plan (ASSMP) or an ASS Dewatering
Management Plan (DMP) should be completed by a qualified and experienced 
professional. An ASSMP checklist is included in Appendix 1A.C. General site 
investigation requirements are provided in Appendix 1A.E. 

34. Due to the diverse nature of Defence estate, both of these National strategies
will be applicable. Although the two documents are different, they both apply similar 
hierarchies for the management of ASS which are outlined in Figure 1A.1. 

Identify ASS 
Preliminary and Detailed ASS Assessments 

Avoid oxidation of ASS or control oxidation 
Through management of excavation, treatment or de-

watering 

Mitigate and control impacts of AASS 
Where oxidation is unavoidable 

Rehabilitate AASS or protect receiving environments 

Where mitigation and control is not possible 

Figure 1A.1: ASS Management Hierarchy  

35. Disturbance of ASS should be managed using a risk-based approach. A
number of ASS management strategies exist and should be chosen on a site-by-site 
basis. These can include, but are not limited to: 

a. Elimination: Avoiding disturbance of ASS entirely

b. Substitution: Moving a works area to a location that has a lesser ASS risk
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c. Engineering controls: Using physical barriers like pile construction or
directional drill (tunnelling) to limit ASS oxidation or recharge trenches to
reduce dewatering areas

d. Administrative controls: Staging excavation or dewatering works to limit the
amount of time PASS are in contact with air.

36. Where this is not possible, a risk-based approach should be used to manage
impacts from any ASS. Risk assessment should be carried out in accordance with
the E&IG Risk Management Framework (Ref N), considering the following:

a. The proposed works and area of disturbance

b. Results of the Detailed ASS Assessment

c. Any potential secondary pollutants such as heavy metals

d. Potential pollution pathways and receptors.

37. An Environmental Impact Statement (EIS) or an Environmental Clearance
Certificate (ECC) may be required to proceed with the proposed works. Advice
should be sought from the regional environmental personnel in the first instance.

38. Guidance and requirements for preparing an ASSMP are included in Table
1A.2.
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Table 1A.1: Requirements for Acid Sulfate Soils Management  

Seq Requirement Description Potential Roles / 
Responsibilities 

Project Planning 

1A.1.1 Where possible, ESD 
should be considered in 
the design and 
construction of all new 
facilities. 

Requirements for ESD are included in the Defence Smart Infrastructure Manual: Design and 
Construction (Ref ) which states that all facility and infrastructure designs shall aim to promote 
recycling, re-use and reduced disposal of waste-to-landfill in the construction, operation and 
decommissioning stages of the infrastructure lifecycle. The 

M

Defence Smart Infrastructure Manual: 
Design and Construction (Ref ) recommends development of a construction environmental 
management plan that incorporates an Acid Sulfate Soil (and Dewatering) Management Plan 
(ASS(D)MP). The ASS(D)MP should provide site specific environmental controls.  

M

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Procurement 
Personnel 

Design Personnel 

1A.1.2 Consideration of ASS 
should be included in 
the pre-design / 
planning phase of 
projects. Where possible 
PASS should not be 
disturbed. 

Disturbance, treatment and management of PASS / ASS can create additional construction expenses 
and increases the risk of pollution to the Defence estate.  

Acidic soils and water can corrode iron, steel, aluminium and concrete infrastructure, including 
building foundations. Foundation exposure standards can be found in AS 2159-2009 Piling Design 
and Installation (Ref ). MM

Capital Facilities and 
Infrastructure (CFI)  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Procurement 
Personnel 

Design Personnel 

Risk Assessment 

1A.1.3 Disturbance of ASS 
must be undertaken in a 
manner that minimises 
environmental health 
risks. 

Prepare an environmental risk assessment, or site sensitivity assessment, for activities which will 
disturb ASS including any dewatering activities. 

The risk assessment should identify potential sources of pollution, environmental receptors (including 
sensitive receptors) and exposure pathways between the source and receptors. The risk assessment 
must be used to identify any protected places and environmentally sensitive receptors within the 
vicinity of the works area. 

The environmental risk assessment must be completed in accordance with the E&IG Risk 

Site / Base Manager 

Capability Acquisition 
and Sustainment 
Group (CASG) 

Senior 
Environmental 
Personnel 
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Seq Requirement Description Potential Roles / 
Responsibilities 

Management Framework (Ref N), prior to the disturbance of ASS.  

If acidification of the environment has been identified, it must be recorded in the Defence 
Contaminated Sites Register (CSR). 

Regional 
Environmental 
Personnel  

Desktop Assessment 

1A.1.4 A desktop assessment 
should be undertaken 
and any existing 
environmental site 
assessments should be 
reviewed as part of this 
process. 

Existing environmental assessment reports may include ASS assessment or information which can 
be used to determine if there is potential for ASS to be present at the site. This information can be 
used if a Preliminary Assessment for ASS is required and for any subsequent Detailed Assessments. 
Relevant information may include any of the requirements included in this Guideline. 

If existing information on the absence / presence of ASS has previously been recorded, for the 
location of the proposed works, then further desktop assessments may not be required. 

Liaison with the regional environment personal is encouraged during the desktop assessment. 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 

1A.1.5 The location of the 
proposed works should 
be mapped in relation to 
published ASS Risk 
Maps. 

ASS risk maps for Australia have been developed by Commonwealth Scientific and Industrial 
Research Organisation (CSIRO) and made available on the Australian Soil Resource Information 
System (ASRIS) website. 

ASRIS provides an interactive interface where likely ASS areas can be overlayed onto base maps. 
The tool uses a colour-coded risk rating for ASS areas which include the following: 

 Probability of ASS occurrence (extremely low, low and high)

 Confidence in probability (confidence unknown, very low, low, moderate and high).

Locating a works area on ASRIS will inform the project if a Preliminary ASS Assessment will be 
required to be undertaken.  

If the site falls within an area identified as extremely low or low with a moderate or high confidence in 
probability further investigation may not be necessary.  

State and Territory Governments also produce a number of ASS maps which can also be used to 
identify likely ASS areas.  

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel  
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Seq Requirement Description Potential Roles / 
Responsibilities 

1A.1.6 The location and 
elevation of the 
proposed works should 
be mapped and 
compared with 
published topographic 
and geological maps. 

The formation of ASS is generally associated with coastal marine Holocene deposits, which in 
Australia generally exist below 10 m AHD. Therefore works areas above 10 m AHD are less likely to 
include ASS.  

The following site criteria should be used to determine if ASS are likely to be present:  

 Site below 10 m AHD 

 Sediments of recent geological age (Holocene) 

 Marine or estuarine sediments and tidal lakes 

 Coastal wetlands or swamp areas; waterlogged or scalded areas  

 Areas where the dominant vegetation is mangroves, reeds, rushes and other swamp tolerant or 
marine vegetation 

 Areas identified in geological descriptions or in maps as bearing sulfide minerals, coal deposits or 
former marine shales / sediments. These may be >10m AHD 

 Deep older estuarine sediments >10 metres below ground surface, Holocene or Pleistocene age 
(only an issue if deep excavation or drainage is proposed). 

If any of these criteria are present within a works area, a site visit should be completed to confirm the 
findings. 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 

Site Visit 

1A.1.7 If no known information 
on ASS exists for the 
site a site visit should be 
undertaken to assess 
environmental 
conditions in the vicinity 
of the works area. 

A site visit should be undertaken where possible to confirm the findings of the desktop assessment.  

If the findings of the desktop assessment definitively rule out the presence of ASS then a site visit 
may not be required.  

Where the desktop assessment indicates that ASS may be present in a works area, a site visit is 
mandatory. 

The following should be considered during a site visit: 

 Topography 

 Geomorphology 

 Hydrology 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 
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Seq Requirement Description Potential Roles / 
Responsibilities 

 Vegetation (type and condition) 

 Lithology. 

Indicators applicable to a site visit are included in Appendix 1A.A and Appendix 1A.C. 

1A.1.8 Soil field pH testing can 
be undertaken during a 
site visit to give a 
quantitative assessment 
of ASS. 

If the desktop or site visit indicates the presence of ASS, field pH testing can be undertaken as an 
efficient screening tool to identify the presence of ASS. The field testing should target discrete soil 
layers which are representative of the works area, including the excavation / dewatering depth. 
Details on soil testing methodologies, density of bores and depth of bores will be dependent on site 
conditions and the proposed works. 

ASS pH field testing should be carried out by an appropriately qualified professional. The test can be 
undertaken in the field or samples sent to an appropriate laboratory for testing. The field tests include: 

 pHF or field pH: which involves measuring the pH (usually with a calibrated digital pH meter) of a 
1:5 soil:water mixture. This test is used to measure the existing pH of a soil  

 pHFOX or field pH peroxide: which involves measuring the pH (usually with a calibrated digital pH 
meter) of a dry soil sample after the addition of peroxide (H2O2). This test simulates oxidation of 
iron sulfides in a soil sample, giving an indication of the potential for AASS formation. The 
strength of the soil / peroxide reaction will also be noted and reported as the Reaction Rate. 

More information on ASS field pH testing and interpretation of results is included in Appendix 1A.B 
and Appendix 1A.C 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 

Detailed ASS Investigation 

1A.1.9 A detailed site 
investigation for ASS 
must be undertaken if 
the results of the 
desktop assessment 
and site visit indicate the 
presence of PASS in the 
proposed work area. 

Should the findings of the desktop assessment, site visit or preliminary sampling indicate that there is 
potential for PASS to be present in the vicinity of the site where excavations works or dewatering will 
occur then a detailed ASS assessment is required. 

The detailed ASS assessment must be undertaken by a suitably qualified and experienced person or 
consultant. 

The ASS assessment must include soil sampling and, where dewatering is proposed or the water 
table will be intersected, a groundwater investigation. Surface water may also need to be considered 
in some instances.  

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel  
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Seq Requirement Description Potential Roles / 
Responsibilities 

1A.1.10 The detailed ASS 
investigation should be 
undertaken in 
accordance with 
relevant State and 
Territory-based 
guidance.  

State and Territory-based guidance has been developed by the relevant State or Territory regulatory 
authority for the site conditions most likely to be found in the jurisdiction. 

The requirements of the State and Territory based guidelines should be taken into consideration 
when developing a Soil Sampling Analysis and Quality Plan (SAQP) (see Requirement 1A.1.12). 

An outline of the general requirements for a detailed ASS investigation can be found in Appendix 
1A.C. 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 

1A.1.11 If undertaking a detailed 
ASS assessment, an 
SAQP should be 
prepared. 

The SAQP should provide context for the project, outline detailed sampling and analysis 
methodologies and data quality objectives required to successfully complete the detailed ASS 
assessment. The SAQP should consider: 

 Results of the preliminary ASS assessment

 The depth and area of the proposed works area (soil sampling should be undertaken at least 1 m
below the proposed excavation or dewatering depth)

 Any contamination issues which may exist at the site

 Any potential environmental impacts of the proposed soil sampling

 Any potential impacts to Defence capability caused by soil sampling.

ASS soil sampling can be undertaken in conjunction with other intrusive investigations such as 
geotechnical and contamination investigations.  

Preparation of an SAQP should be undertaken in accordance with the National Environment 
Protection Measure (NEPM) (Assessment of Site Contamination) 1999 (Ref Z), Schedule B2, 
Guideline on Site Characterisation. The SAQP should include the details on: 

 Systematic planning for collection of environmental data

 Investigation design for sampling for ASS at the site

 Field and laboratory assessment including quality control.

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 
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Seq Requirement Description Potential Roles / 
Responsibilities 

Defence specific guidance on undertaking intrusive sampling and analysis investigations can be 
found on the Environment Management – Contamination – Project – Stage 2 Intrusive Sampling and 
Analysis Investigations page on DEQMS. This guidance is not directly related to ASS, however the 
investigation and management principles are still applicable. 

1A.1.12 Sampling techniques 
should be chosen on a 
site-specific basis.  

Sampling techniques should be chosen on a site-specific basis, taking into account: 

 Sample matrix (water, soil or rock) 

 Sampling density (large volumes of soil samples may require a faster sampling technique such as 
direct push drilling) 

 Depth of works area (deeper investigation areas will likely require some form of drill rig to 
complete soil sampling to the appropriate depth) 

 Site topography and access (drill rigs may not be able to access an investigation area) 

 Budget and schedule. 

The sampling technique chosen for a detailed ASS assessment should be supported by a sampling 
rationale outlined in the SAQP. 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 

1A.1.13 Surface water and / or 
groundwater sampling 
should be undertaken 
where necessary. 

Surface water and / or groundwater sampling should be undertaken by an appropriately qualified and 
experienced professional to understand potential or actual water quality impacts associated with ASS. 
Water sampling should be undertaken in accordance with applicable National and / or State and 
Territory guidelines. 

Water samples should be collected and transported to the laboratory avoiding degradation of 
analytes.  

Analytical suites should be developed on a site-by-site basis.  

A contaminated land suite could also be included if required while sampling. 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 

1A.1.14 Investigations should be 
undertaken in 
accordance with the 
appropriate Defence 

Before commencing field work the necessary permits, site induction and access should be obtained. 
These may include but are not limited to: 

 ECC 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

1A–14 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Stage2.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Stage2.asp
http://intranet.defence.gov.au/estatemanagement


Pollution Prevention Guideline Annex 1A – Acid Sulfate Soils Management 

Seq Requirement Description Potential Roles / 
Responsibilities 

environmental 
documentation. 

 Site inductions

 Safe Work Method Statement (SWMS) / Job Safety and Environment Assessment (JSEA)

 Dig permit (permit to excavate).

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel  

1A.1.15 The detailed ASS 
assessment should 
adequately characterise 
the investigation area. 

To adequately characterise any ASS within the work area, the detailed ASS assessment should fulfil 
data quality objectives set out in the SAQP. If data quality objectives have not been fulfilled, or if ASS 
has not been adequately delineated, further ASS assessment may be required. This can include: 

 Further desktop assessment

 Further soil sampling

 Further surface water and / or groundwater sampling.

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 

Management of Works in Areas with PASS 

1A.1.16 Excavations should be 
backfilled as soon as 
possible. 

Minimise the amount of time an excavation is left open. This will reduce the amount of time PASS is 
exposed to the air and the amount of water needing to be removed from the excavation if dewatering 
is required.   

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Regional 
Environmental 
Personnel 

Excavation / 
Construction 
Contractor 

1A.1.17 Excavated ASS material 
should be stockpiled 

Stockpiling of ASS material should ideally be avoided though planning and if unavoidable should only Facility Service 
Delivery Personnel 
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Seq Requirement Description Potential Roles / 
Responsibilities 

appropriately to avoid 
impacts to the 
environment. 

ever be a short term solution.  

Management of excavated ASS material should consider both limiting oxidation of the soils and any 
potential impacts to the surrounding environment. The following should be considered: 

 Stockpiling should be avoided through staging and planning of excavations

 Stockpiling of PASS for any length of time should not be undertaken without prior treatment of the
soil. Depending on soil type treatment must occur within 18 hours (sandy soils) to 70 hours (fine
clays)

 Excavated ASS material should be stockpiled away from sensitive receptors and up gradient of
the excavation, so that any run-off will flow in to an area of already disturbed ASS

 Stockpiling of ASS material should be risk assessed before excavation is commenced

 Depending on the duration and volume of the stockpile, the following may be required

o A guard layer or treatment pad (usually made of crushed limestone) beneath the stockpile

o Bunding 

o A leachate collection system

o Capping 

o Erosion and sediment controls

 Stockpiled ASS material should always be neutralised and the treatment validated before being
re-instated.

(Contracted / Military 
/ Civilian) 

Regional 
Environmental 
Personnel 

Excavation / 
Construction 
Contractor 

ASS Treatment / Disposal 

1A.1.18 Any disturbed ASS 
should be neutralised. 

Agricultural lime is the primary neutralising agent used to treat PASS. The amount of lime required 
should be calculated using Acid Base Accounting (ABA) outlined in Appendix 1A.D. Online calculation 
tools such as that of the WA Department of Environmental Regulation are also available. 

ASS should not be over-treated as an increase in soil pH (alkaline soils) can be just as damaging to 
the environment as acidic soils. 

Application methods for ASS neutralisation should be included in an ASSMP and will depend on the 
volume of the ASS disturbance and the volume of neutralising agent required.  

Any neutralisation of ASS material should be verified to ensure the resulting pH is within acceptable 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Regional 
Environmental 
Personnel 

Excavation / 
Construction 
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Seq Requirement Description Potential Roles / 
Responsibilities 

limits. Contractor 

1A.1.19 Surface and 
groundwater impacted 
by ASS should be 
neutralised to protect 
down-gradient 
environments. 

As with soils, acid impacted surface water and groundwater should be treated before being 
discharged to receiving environments. Treatment is only required if acid has been produced. 
Continued monitoring of groundwater and surface water as well as any discharged water may be 
required.  

Treatment of surface waters will generally involve application of hydrated lime, as agricultural lime is 
less soluble. Groundwater can be treated either in-situ (eg permeable reactive barriers intersecting 
the groundwater table) or ex-situ (eg groundwater extracted from bores, treated with hydrated lime).  

Treatment strategies for ASS impacted water should be chosen on a site-by-site basis and 
subsequently verified to ensure the resulting pH is within acceptable limits.  

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Regional 
Environmental 
Personnel 

Excavation / 
Construction 
Contractor 

1A.1.20 Dewatering 
management. 

If dewatering is required during excavation works the ASS(D)MP should include a dewatering 
management and monitoring component.  

Management of dewatering effluent may include: 

 Settlement ponds and passive infiltration of water

 Active recharge of the aquifer

If acid is produced during site works, treatment dewatered material may be required before disposal 
to the environment. 

Groundwater monitoring of the construction area and up and down gradient of the site may be 
required. Groundwater will need continued monitoring for some time post construction activity to 
ensure the management practices were sufficient to reduce the production of AASS.  

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Regional 
Environmental 
Personnel 

Excavation / 
Construction 
Contractor 

1A.1.21 Transport and disposal 
of ASS material should 
be suitably managed to 
avoid release of waste 
to the environment, and 
must comply with 
applicable State and 
Territory regulatory 
requirements and waste 
management guideline 

Where possible, ESD should be considered to promote re-use and reduced disposal of waste-to-
landfill. Once treated, all options for on-site re-use of ASS material should be considered prior to 
disposal to landfill. 

Where off-site disposal cannot be avoided, disposal of ASS material must comply with applicable 
State and Territory regulatory requirements and waste management guideline documents. 

When transporting ASS material, practical steps should be taken to cover, contain and secure the 
waste to prevent release of waste to the environment. 

All ASS material must be treated prior to on-site re-use or off-site disposal. Further information on 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Regional 
Environmental 
Personnel 

National Waste 
Contractor (NWC) 
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Responsibilities 

documents. integration of ESD principles within Defence can be found in the Defence Smart Infrastructure 
Manual, Design and Construction (Ref M).  

Reporting 

1A.1.22 Preliminary ASS 
assessments should be 
clearly presented in a 
report, which can either 
be stand-alone or 
combined with a 
detailed ASS 
assessment. 

It is important that preliminary ASS assessment reports succinctly summarise the information 
described in this Table. 

A preliminary ASS assessment reporting checklist is provided in Appendix 1A.C. 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 

1A.1.23 A detailed ASS 
assessment should be 
clearly presented in a 
project specific report. 

It is important that detailed ASS assessment reports succinctly summarise the information described 
in this Table. 

A detailed ASS assessment reporting checklist is provided in Appendix 1A.C. 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 

1A.1.24 Results of the detailed 
ASS assessment should 
be compared with 
relevant assessment 
criteria and used to 
inform the need for an 

Analytical results should be used to undertake ABA as described in Appendix 1A.D. The highest Net 
Acidity values for each lithological unit should be compared against the Queensland Acid Sulfate Soil 
Technical Manual, Soil Management Guidelines Action Criteria (Ref AA). The criteria set upper limits 
for Net Acidity in soils, with different criteria for soil textures and volumes. The Action Criteria are 
included in Appendix 1A.B. 

Lithological description and ASS field indicators should also be summarised in a detailed ASS 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
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Seq Requirement Description Potential Roles / 
Responsibilities 

ASS(D)MP. assessment report. 

If the Action Criteria are exceeded and the proposed excavation or dewatering works are to continue, 
an ASSMP must be prepared. Guidance on preparation and implementation of an ASSMP are 
included in Appendix 1A.C. 

If dewatering is proposed then the ASS(D)MP will need to include dewatering management. 

Experienced 
Professional  

Regional 
Environment 
Personnel 

1A.1.25 ASS data should be 
captured on all relevant 
databases. 

If PASS or AASS is found at the site this information should be entered into the relevant database 
including, the  Defence CSR, National Spatial Information Management Systems (NSIMS), or the 
Environmental Management Plan for the site.  

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Appropriately 
Qualified and 
Experienced 
Professional  

Regional 
Environment 
Personnel 
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MONITORING, AUDITING AND REPORTING 

39. As with any pollution prevention initiative, its performance needs to be
monitored to ensure the environment continues to be protected. Results and
observations are required to be adequately maintained and, where a non-
conformance exists it should be reported using the Garrison Estate Management
System (GEMS), and the appropriate actions need to be undertaken in a timely
manner. Personnel without access to GEMS should report all environmental
incidents through the Defence Environmental Incident Reporting Tool.

40. Any disturbance of PASS should be monitored to ensure that AASS has not
been produced during site works. An ASS(D)MP needs to be developed with
treatment and monitoring requirements set out in a clear concise manner.

41. Appendix 1A.C outlines monitoring, auditing and reporting requirements to
be implemented across Defence activities where PASS is to be disturbed.
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Table 1A.2: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholder with
potential roles or 
responsibilities 

Development of Management Strategies  

1A.2.1 The ASS(D)MP is 
required to be 
developed and must 
outline the 
management 
strategies for soil and 
groundwater. 

Management strategies will vary based on the type and size of the works been undertaken and must be 
incorporated into an ASS(D)MP. Management strategies should consider: 

 The proposed works and area of disturbance

 Results of the detailed ASS assessment including the results of any sampling undertaken

 Any potential secondary pollutants such as heavy metals

 Potential exposure pathways and receptors

 Available site-specific management options

 Monitoring requirements, before, during and after construction works.

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Appropriately Qualified 
and Experienced 
Professional  

Regional Environment 
Personnel 

Monitoring and Performance 

1A.2.2 Project-specific 
performance criteria 
should be developed 
as part of an ASSMP. 

Performance criteria should be used to verify that ASS management and treatment measures have been 
undertaken successfully.  

Performance criteria will generally consist of soil and / or water laboratory analysis of managed / treated 
material. In the case of ASS, Chromium Suite (Scr) or Suspension Peroxide Oxidation Combined Acidity & 
Sulfur (SPOCAS) are required to undertake ABA to verify if the material still has a potential to produce net 
acidity. For water samples, a similar analytical suite to that of the detailed ASS assessment should be 
used to track performance. 

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Appropriately Qualified 
and Experienced 
Professional  

Regional Environment 
Personnel 

1A.2.3 A project-specific 
monitoring program 
should be developed 
as part of an ASSMP. 

Establishment of a monitoring program will ensure that performance criteria are actively tracked, with 
remedial actions quickly and efficiently undertaken where failures occur. Project-specific soil and / or water 
monitoring frequencies, methodologies and analytical suites should be detailed in the ASSMP prior to 
works beginning. 

An ASS monitoring program may extend well beyond the proposed works to allow for retained acidity 
remaining in a system. 

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Appropriately Qualified 
and Experienced 
Professional  

Regional Environment 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Reporting 

1A.2.4 An ASSMP should be 
clearly presented in a 
project-specific report. 

It is important that the ASSMP has detailed strategies that prevent or control AASS formation and are 
implementable by personnel undertaking the proposed works. 

An ASSMP reporting checklist is provided in Appendix 1A.C. 

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Appropriately Qualified 
and Experienced 
Professional  

Regional Environment 
Personnel 

1A.2.5 Details of ASS 
management and 
monitoring activities 
should be included in a 
closure report. 

On completion of the site works and the monitoring program an ASS management closure report should 
be completed.  

The closure report will detail all management activities undertaken including monitoring of the works area 
for ASS.  

An ASS closure report checklist is provided in Appendix 1A.C. 

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Appropriately Qualified 
and Experienced 
Professional  

Regional Environment 
Personnel 

Record Keeping 

1A.2.6 Records of monitoring / 
auditing activities must 
be kept. 

As a minimum, sites / bases must maintain electronic records of all monitoring, auditing and reporting 
documents. These may include, but are not limited to: 

 Design and construction drawings 

 Reports and registers 

 Risk assessments 

 Defence and third party audits 

 Monitoring program results and reports. 

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Appropriately Qualified 
and Experienced 
Professional  

Regional Environment 
Personnel 

1A.2.7 Records of all waste 
transfers must be 
available as per 
applicable State or 

Manifest records of all waste transport should be filled in prior to waste movement. Receipts supplied by 
the transportation contractor are to be kept for a minimum period of five (5) years.  

Site / Base Manager  

Facility Service Delivery 
Personnel (Contracted / 
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Seq Requirement Description Stakeholder with
potential roles or 
responsibilities 

Territory requirements. Military / Civilian) 

NWC 

1A.2.8 Training records must 
be kept. 

Where applicable, electronic records of training completed by Defence personnel and contractors must be 
kept. 

Site / Base Manager  

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Site / Base Work Health 
and Safety (WHS) 
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

42. The timeliness and efficiency with which Defence personnel and contractors
respond to environmental incidents and emergencies will ultimately determine the
amount (if any) of pollution which enters the receiving environment. Table 1A.3
outlines environmental incident and emergency measures to prevent pollution from
ASS.

43. To achieve these timely, efficient responses, a degree of planning is
required, through the implementation of an Emergency Management Plan (EMP).
Reporting of these incidents allows lessons to be learnt from past mistakes and
incidents, and assists in preventing future environmental impacts and substantial
cleanup costs. For these reasons, reporting of all environmental incidents and
emergencies should be encouraged across all levels of Defence. Processes for
Continual Improvement (CI) are discussed in the PPMM (DEQMS) (Ref T).
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Table 1A.3: Requirements for Environmental Incidents and Emergencies1 

Seq Requirements Description Stakeholder with 
potential roles or 
responsibilities 

1A.3.1 Actions to prevent 
environmental 
incidents and 
emergencies from 
ASS should be 
included in the site-
specific EMP. 

Refer to Base EMP for additional site-specific incident and emergency management requirements. 
Guidance on development of a site-specific EMP can be found on the E&IG Defence Base Emergency 
Management & Incident Response intranet page. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1A.3.2 Reporting of 
environmental 
incidents and 
emergencies must 
be encouraged for 
all Defence and 
contractor 
personnel. 

All Defence and contractor personnel shall be responsible to report any suspected pollution event to the 
regional environmental personnel and their direct supervisor. All environmental incidents and 
emergencies must be reported through GEMS. Personnel without access to GEMS should report all 
environmental incidents through the Defence Environmental Incident Reporting Tool. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires internal or external reporting. Any pollution leaving the site, 
deemed by the regional environmental personnel to be likely to impact human health or the environment, 
must be actively managed and reported to the relevant State or Territory environmental agency and other 
prescribed agencies within the legislated State or Territory notice period. 

All 

1A.3.3 Where an 
environmental 
incident or 
emergency has 
resulted in 
contamination of 
soil, surface water or 
groundwater, 

This can be in the form of soil and water sampling, and analysis for contaminants of potential concern. If 
only a small area has been impacted, this sampling could be carried out by appropriately trained Defence 
environment staff. For larger areas or where groundwater is suspected to have been impacted the 
investigation must be carried out by a suitably qualified person with site contamination assessment 
capability. 

Should concentrations of contaminants in soil and water exceed guideline values, guidance must be 
sought from the Directorate of Environmental Remediation Program (DERP) on the approach to manage 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements.  
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Seq Requirements Description Stakeholder with 
potential roles or 
responsibilities 

actions must be 
taken to 
characterise and 
delineate the extent 
of the impacts. 

any further investigations or remediation activities. 

Any identified contamination in the soil or groundwater must be reported in the Defence CSR.  

1A.3.4 Evidence of 
environmental 
incident and 
emergency 
investigation must 
be documented and 
maintained 
(legislative 
requirement). 

Following notification of a potential environmental incident or emergency, a full assessment of the incident 
or emergency must be carried out. This may include the contamination assessment if one has been 
undertaken. This includes if AASS is produced during site works.   

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1A.3.5 Training records to 
demonstrate that 
relevant personnel 
are trained to 
manage 
environmental 
incidents and 
emergencies must 
be kept (requirement 
as per AS). 

All relevant personnel should be trained in the ASS(D)MP. Refresher training should also be provided at 
appropriate frequencies. Records should be maintained to demonstrate that sufficient training has been 
undertaken. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 
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REGULATORY REQUIREMENTS 

44. A wide range of legislation and other regulatory instruments enacted by
Commonwealth, State and Territory governments may be applicable to the
management of ASS and land and water which may be impacted by pollution.

45. Defence and its contractors are to be generally familiar with the relevant
legislative and other regulatory requirements associated with the site activities
undertaken including, Regulations, Standards, Guidelines, Licences, Permits,
Consents and Approvals, relevant to the State or Territory in which their site is
located. Reference can be made to the Defence Legal Obligations and Compliance
Register (LOCR) found on DEQMS.

46. All personnel should seek legal advice prior to taking action that may be
required by State or Territory laws, to confirm that the relevant law is applicable to the
Commonwealth and its specific activities. In some cases, there may be complex
interactions between Commonwealth and State or Territory laws.

DEFENCE GUIDANCE 

47. The following Defence documents collectively support this Guideline:

a. PPMM (DEQMS) (Ref T), and the following Annexes:

(1) Annex 1E – Pollution Prevention Guideline – Liquid Waste Storage and
Handling

(2) Annex 1H – Pollution Prevention Guideline – Solid Waste Storage and
Handling

b. Defence Quick Reference Guides (DEQMS) (Ref S)

c. Assessing and Prioritising Soil Constraints on Defence Estate Soil
Constraints Analysis Risk Framework (SCARF) (Ref J)

d. Construction Guide for Erosion Control Structures (Ref G)

e. Principles of Erosion and Sediment Control (Ref I)

f. Defence Waste Minimisation Policy (Ref G)

g. Defence WHS Manual (Ref K).
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POTENTIAL ACID SULFATE SOIL POLLUTANTS 

48. The most obvious and damaging effects of ASS are acidification of soil and
run-off water, impacting natural ecosystems. Acidification of an ecosystem can lead
to stresses on flora and fauna and the loss of plant-based minerals (eg calcium,
magnesium and potassium), ultimately leading to a loss of biodiversity. These acidic
environments can also lead to secondary impacts where metals and metalloids are
mobilised, accumulating at high concentrations in water (including soil pore water).
Table 1A.4 identifies common pollutants associated with ASS, their likely sources
and the effect of the pollutant on the receiving environment.

49. The economic impacts of ASS have been widely recognised throughout
Australia, with the same ecosystem stresses described above translating to
agricultural activities. Acidic soils and water can also corrode iron, steel, aluminium
and concrete infrastructure, including building foundations. Foundation exposure
standards can be found in AS 2159-2009 Piling Design and Installation (Ref MM).

50. Acidification can also reduce the amenity of a location. For example, iron
staining of soils and sediments, iron staining of infrastructure, loss of vegetation and
the production of odours (potentially leading to community complaints).

Table 1A.4: Acid Sulfate Soil pollutants, effects and sources  

Pollutant Effect Source

Oxygen 
Demanding 
Substances 

Oxygen is consumed during pyrite oxidation and can lead 
to reduced dissolved oxygen in waters.  

A drop in dissolved oxygen levels may be sufficient to kill 
fish and other aquatic organisms. If all oxygen in the water 
is consumed, unpleasant odours can result. 

 AASS
 Oxidised MBOs

pH (acidity) Increased acidity (low pH) can cause: disease and death 
in plants and animals, irritation to humans and corrosion of 
concrete, steel, aluminium, and iron infrastructure. 

Acidification of surface water and groundwater can impact 
water supplies eg stock watering, irrigation or potable 
supplies.  

Acid water can strip iron, magnesium and aluminium from 
the soil. 

 AASS
 Oxidised MBOs

Heavy 
Metals (eg 
Cd, Ni, Co, 
Zn) 

Heavy metals can poison living organisms or damage their 
life processes in some other way.  

They can be persistent in the environment. 

 Acidic soil
 Acidic water

Metalloids 
(eg Al, As) 

Metalloids can poison living organisms or damage their life 
processes in some other way.  

They can be persistent in the environment 

 Acidic soil
 Acidic water
 Mobilisation from

soils and water

POLLUTANT FATE AND TRANSPORT 

51. AASS are formed from iron sulfides in soil material in the presence of air and
water. The acid produced during formation of AASS is therefore initially present in
soil pore water. Depending on the location of the AASS, this pore water can then be
transported with surface water or groundwater flow.

1A–28 
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52. The simplest, and often most visible exposure to AASS, is through direct
contact with terrestrial biota. This exposure pathway can often be characterised in the 
environment by bare patches of soil, and dead and dying / stunted vegetation. Other 
indicators of AASS include orange / yellow mottles in soil and corrosion of concrete 
and steel structures. 

53. AASS can present a risk to surface waters both in-situ and from stockpile
run-off. Acidified surface water (and any secondary contaminants like heavy metals 
and metalloids) can be transported through stormwater or natural water courses, 
impacting aquatic biota. Mass flushing of acid to surface water after heavy rain can 
also impact aquatic ecosystems and can cause mass fish kills.  

54. AASS formed through dewatering and excavations may result in the
infiltration of acidified soil pore water to groundwater. Transport and exposure 
through groundwater is of particular significance during dewatering operations. Acid 
produced during the dewatering can be transported in returning groundwater, for 
sometime, after dewatering has ceased. The acidic soils can then act as an ongoing 
source which can continue to acidify the aquifer. The acidified groundwater (and any 
secondary contaminants like heavy metals and metalloids) can then be transported 
laterally with groundwater flow. 

55. Figure 1A.2 presents fate and transport mechanisms for acid from AASS
and any secondary pollutants such as heavy metals and metalloids. Due to 
Defence’s widely variable estate it should not be seen as exhaustive.
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Figure 1A.2: Acid Sulfate Soil Pollution Fate and Transport
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Other Considerations 

56. There are numerous WHS considerations associated with the management
of PASS. Therefore any controls outlined in the Defence WHS Manual (Ref K) must
be implemented when completing any works on the Defence estate.

57. Information on other environmental management topics such as soil, surface
water and groundwater quality, water conservation and waste minimisation can be
found on DEQMS.

58. Safety Data Sheets (SDSs) must be present and readily available for any
chemicals stored or handled on a site / base. Personnel must be trained and made
aware of the emergency response and first aid measures associated with exposure
to chemicals being handled and stored. SDSs can be found on ChemAlert.
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PRELIMINARY ACID SULFATE SOILS ASSESSMENT – INDICATORS 

Table 1A.A.1: Preliminary Acid Sulfate Soils Assessment – Indicators 

Assessment Type ASS Indicator 

Preliminary ASS Assessment 

Desktop Assessment  Works area is identified as having ASS in the ASRIS Risk Maps
(http://www.asris.csiro.au/).

 Works area elevation below 10 m AHD.

 Works are identified as having recent geological age (Holocene, i.e. last
10,000 years) sediments in a published geological map.

 Marine or tidal lake sediments.

 Inland areas associated with floodplains of the Murray Darling Basin.

Site Visit (also 
applicable for Detailed 
ASS Assessments) 

Field indicators of Potential Acid Sulfate Soils (PASS) 

 soil pHF > 4 (or neutral)

 soil pHFOX < 3 including a large ΔpH and a High Reaction Rate

 surface and groundwater water pH is generally neutral, but can be
slightly acidic

 waterlogged soils – soft muds (soft, buttery texture, blue-grey or dark
greenish-grey colour) or estuarine silty sands

 sands (mid to dark grey) or bottom sediments of estuaries or tidal lakes
(dark grey to black)

 peats

 presence of shell

 rotten egg gas (H2S) odour

 iron bacterial scum on surface waters

 vegetation is salt, acid and / or water logging tolerant (eg mangroves
reeds, rushes, paperbarks)

http://www.asris.csiro.au/
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Assessment Type ASS Indicator 

Field indicators of AASS 

 Soil pHF < 4

 Water pH < 5.5

 presence of shell with or without orange-yellow staining or coating

 jarositic (jarosite is a pale yellow mineral deposit that can precipitate as
pore fillings and coatings on fissures) horizons or iron oxide mottling

 rotten egg gas (H2S) odour

 iron bacterial scum on surface waters

 iron rich groundwater

 surface water clarification and / or colour changes

 fish kills and disease

 scalded or bare low lying areas

 corrosion of concrete and steel structures.

ASS field pH testing Field indicators of Potential Acid Sulfate Soils: 

 soil pHF > 4 (or neutral)

 soil pHFOX < 3 including a large ΔpH and a High Reaction Rate

Assessment criteria for field pH testing are included in APPENDIX 1A.B.
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PH FIELD TESTING ACTION CRITERIA 

Field pH Acid Sulfate Soils Action Criteria Victoria / South Australia / NSW 

Table 1A.B.1: Field pH action criteria Victoria / South Australia / NSW 

pHF pHFOX ΔpH 
Reaction 

Rate 
Action Required 

≥5.0 ≤5.0 ≤2 1-2 
If no other field indicators or acid sulfate 
soil risk indicators are present, no further 
action is required 

>4.0 and <5.0 >3.0 and <5.0 >2 ≥2 
PASS may be present, further assessment 
is required 

≤4.0 ≤3.0 >2 ≥2 
AASS or PASS are likely to be present, 
further assessment is required 

ΔpH = pHF – pHFOX  

Only one exceedance is needed to trigger a further assessment 

Field pH Acid Sulfate Soils Action Criteria Queensland 

Table 1A.B.2: Field pH test results interpretation Queensland 

pHF value Description 

<4 Oxidised acid sulfate soil (extremely acidic)—jarosite may be present 

<4.5 Extremely acidic, most likely due to pyrite oxidation—but can be due to the soil being 
highly organic, or from prolonged fertiliser use 

4.5-5.5 Very acidic soil, however it is not conclusive that low pH is due to pyrite oxidation 

6-7 No actual acidity—common in undisturbed acid sulfate soil. Marine-influenced samples 
can have pHF up to ~8 

Table 1A.B.3: Interpreting field oxidised (pHFOX) results Queensland 

pHFOX value Description 

<3 Strongly indicates acid sulfate soils 

3-4 Possibly acid sulfate soil, but less certain—lab analysis would be required to confirm 
presence of sulfides 

4-5 Possible small amount of sulfides present, or the sample might be poorly reactive or 
fine carbonates are present. Laboratory analysis will again be necessary to determine 
the soil’s status. 

>5 With a minimal difference to pHF, this is unlikely to be acid sulfate soil unless fine 
carbonates are present in the sample 
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Field pH Acid Sulfate Soils Action Criteria Western Australia / Tasmania  

Table 1A.B.4: Field pH test WA / Tasmania 

pH value Result  Comments  

pHF ≤4  AASS indicating oxidation of 
sulfides  

This is generally not conclusive 
because highly organic soils 
such as peats and occasionally 
heavily fertilised soils may also 
give pHF ≤4.  

pHF ≤3.7  Expected if jarosite exists in the 
sample  

This is also an AASS. Jarosite 
needs a pH of 3.7 or lower to 
form. Horizons containing some 
jarosite and some other mottling 
(iron, grey) may have a pH >3.7 
if the sample contains a mixture 
of jarosite and higher pH soil. 
This depends on the level of 
oxidation and the ability of the 
soil to ‘hold’ the acid.  

pHF >7  Expected in waterlogged, 
unoxidised, or poorly drained 
soils  

Marine muds commonly have a 
pH >7 and this reflects seawater 
(pH 8.2) influence. May be a 
PASS after oxidation with H2O2. 

4< pHF ≤5.5 An acid soil  Investigate further for possible 
ASS link, eg AASS with shell 
presence.  

Table 1A.B.5: Field pHFOX test WA / Tasmania 

pH value and reaction Result  Comments  

A strong reaction of soil with 
peroxide – X or V  

A useful indicator but cannot be 
used alone.  

Organic matter, coffee rock, and 
other soil constituents such as 
manganese oxides can also 
cause a reaction. Care must be 
exercised in interpreting a 
reaction on surface soils and 
high organic matter soils such 
as peats and coffee rocks, and 
some mangrove / estuarine 
muds and marine clays.  

pHFOX value at least one unit 
below field pHF and reaction to 
peroxide  

May indicate PASS but depends 
on the initial and resultant pH  

The greater the difference 
between the two measurements 
(ΔpH), the more indicative the 
value is of a PASS. The lower 
the final pHFOX, the better the 
indication of a positive result (eg 
a 1 unit change from pH 8 to 7 
would not indicate PASS, 
however a 1-unit change from 
pH 3.5 to 2.5 would be 
indicative).  

pHFOX <3, strong reaction with 
peroxide, and large ΔpH  

Strongly indicates PASS – 
potential for the soil to produce 
sulfidic acid upon oxidation  

The lower the pHFOX below 3, 
the more positive the likely 
presence of sulfides.  
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A combination of all three 
parameters (reaction strength, 
unit pH change, and final pHFOX 
result) is most confirmatory.  

A pHFOX 3–4 and reaction to 
peroxide  

The test is less positive and is a 
borderline result  

Sulfides may be present 
however organic matter may 
also be responsible for the 
decrease in pH. Laboratory 
analyses are required to confirm 
if sulfides are present.  

pHFOX 4–5  The test is neither positive nor 
negative  

Sulfides may be present either 
in small quantities and be poorly 
reactive under quick test field 
conditions, or the sample may 
contain shell / carbonate, which 
neutralises some or all acid 
produced by oxidation. Equally 
the pHFOX value may be due to 
the production of organic acids 
and there may be no sulfides 
present in this situation. In such 
cases, the chromium reducible 
sulfur method would be best to 
check for the presence of iron 
sulfides.  

pHFOX >5 and little or no drop in 
pH from pHF but reaction to 
peroxide  

Little net acidifying ability is 
indicated  

On soils with neutral to alkaline 
field pH and shell or white 
concretions present, the fizz test 
with 1M HCl should be used to 
test for carbonates. The 
SPOCAS method should be 
used to check for any oxidisable 
sulfides and the presence of 
self-neutralising ability. 

Notes: 
L = low reaction  
M = medium  
H = high reaction  
X = extreme reaction  
V = volcanic reaction  

(a) Table recreated from Government of Western Australia Department of Environment
Regulation 2015, Identification and investigation of acid sulfate soils and acidic landscapes,
Table A3: Some common field test results.

(b) * pHFOX after 20 minutes (or overnight)
(c) ** PASS—Potential Acid Sulfate Soils
(d) *** AASS—Actual Acid Sulfate Soils
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ACID SULFATE SOIL REPORTING CHECKLIST 

Table 1A.C.1 outlines reporting requirements for each of the assessment and 
management stages that may be required for the assessment phase of the project 
and management during works involving ASS. Each of the report types listed in the 
table can be produced as separate reports, or included in an amalgamated report. 

Table 1A.C.1: Acid Sulfate Soils Reporting Checklist 

Note: Sections in Italics are not mandatory reporting requirements and may be removed from the 
report if not required. 

Report Type Required Sections 

Preliminary 
ASS 
Assessment 

Introduction 

 Background to the project

 Full description of proposed ground disturbing activities  (including soil, groundwater
and surface water and timeframes)

 Any previous environmental assessments

Scope of Work 

Site Identification 

 Site location and elevation

 Works area

 Current site plan showing, locality of works area, any existing infrastructure, scale bar,
north arrow, local environmentally significant features.

 ASIRIS Map

 Topography, geology, hydrology and hydrogeology

 Vegetation type

 Location of any local environmentally sensitive receptors

Methodology 

Results 

 Data review

 Site history

 Findings of Site Visit (if conducted)

 Field indicators

 Field pH testing (if conducted)

Discussion 
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Report Type Required Sections 

Recommendations 

 Requirements for a Detailed ASS Assessment

Detailed 
ASS 
Assessment 

Introduction 

 Background to the project

 Full description of proposed ground disturbing activities  (including soil, groundwater
and surface water and timeframes)

 Any previous environmental assessments

 Findings of the Preliminary Investigation

Scope of Work 

Sampling Analysis and Quality Plan (SAQP) 

 Data quality objectives

 Sampling design

 Laboratory analysis

Site Identification 

 Site location and elevation

 Works area

 Geology

 Topography and hydrology

 Hydrogeology of the site and surrounding area. Include all details of groundwater
investigation.

 Photographs of the site and surrounds (taken accordance with Defence Policy)

 Photographs of any indications of PASS or AASS near the works area (taken
accordance with Defence Policy)

Preliminary ASS Assessment 

 As above

Methodology  

Assessment Criteria 

 For field and laboratory results

Results 

 Site geology, borelog information and cross section relevant to m AHD or m RL.

 Scaled map with each bore location
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Report Type Required Sections 

 Field indicators

 Field pH testing

 Soil analytical results including copies of all laboratory results

 Surface water field and analytical results

 Groundwater investigation filed and analytical  results

 QA / QC results, including field blanks, rinsate samples, field duplicates and RPD
results, laboratory QA / QC, chain of custody information, instrument calibration
information.

Risk assessment of project  

Discussion 

Recommendations 

Requirements for further assessment or an ASSMP 

ASSMP Introduction 

 Background to the project

 Full description of proposed works

 Any previous environmental assessments

Scope of Work 

Site Identification 

 Site location and elevation

 Works area

 Location of any sensitive receptors at or near the site.

 Geology and hydrogeology of the site including cross sections

 Hydrogeology of the site

 Topography and drainage at the site

Preliminary ASS Assessment 

 Details as above

Detailed ASS Assessment 

 Details as above

 Description of any pilot trials if conducted

ASSMP 
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Report Type Required Sections 

 Identify management goals and environmental objectives

 Proposed management strategies eg stormwater management, stockpile
management, and dewatering management etc

 Site map showing proposed locations of stockpiles, treatment ponds, groundwater
wells, surface water monitoring locations etc.

 Proposed treatment strategies

 Copies of any licence requirements eg disposal of water.

 Proposed monitoring programme including soil treatment validation and groundwater
and surface water monitoring requirements

 Rationale behind proposed methodologies

 Contingency plan if the management strategy fails

Performance Criteria 

 Field indicators

 Soil analytical results

 Water analytical results

ASS 
Management 
Closure 
Report 

Introduction 

Scope of work 

Introduction 

 Background to the project

 Full description of proposed works

 Any previous environmental assessments

Scope of Work 

Site Identification 

 As per the ASSMP

Details on completed works 

 Full description of activities which were undertaken, including both soil disturbance and
dewatering information (include volumes, depths, duration of stockpiling / dewatering /
excavations /  location of all excavations

 If soil was removed from site, treatment details and waste transfer certificates

 Details and verification of off-site treatment of soils if applicable

 Compliance with any licences etc.

Monitoring results 
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Report Type Required Sections 

 Details of all monitoring and sampling locations. Include details of all stockpile
sampling, sample depths etc.

 Field indicators

 Field pH testing

 Tabulated soil analytical results including copies of all laboratory results

 Tabulated surface water field and analytical results

 Tabulated groundwater investigation field and analytical results

 Copies of all laboratory analytical reports for soil and water

 QA / QC results, including field blanks, rinsate samples, field duplicates and RPD
results, laboratory QA / QC, chain of custody information, instrument calibration
information

Discussion 

 Full discussion on monitoring results. Including any results which did not meet the
treatment targets, discrepancies between laboratory and field results

 Discuss the effectiveness of the management strategies

 Discussion of groundwater and surface water monitoring trends

 Discussion of any monitoring of discharge of water to the environment

 Conclusion and Recommendations

 Concluding comments on the effectiveness of the management strategies

 Details of ongoing monitoring requirements (eg post dewatering groundwater
monitoring)

 Details of any long term management requirements for the site
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ACID BASE ACCOUNTING AND TEXTURE BASED ACID SULFATE SOILS 
ACTION CRITERIA 

Acid Base Accounting 

Acid Base Accounting (ABA) is used to determine the potential for a soil or rock to 
produce acidity from sulfide oxidation and its capacity to self neutralise any acid 
formed. The product of ABA is a soils Net Acidity, which is used to calculate liming 
rates for treatment. 

The ABA requires laboratory analysis of soil samples for an appropriate ASS suite 
(eg Scr or SPOCAS). Results from laboratory analysis of soil samples collected 
during a Detailed ASS Assessment should be used to undertake ABA.  

In most cases, laboratories will undertake ABA and report a Net Acidity concentration 
in either %S or mol H+ / t and a liming rate in kg of lime per tonne or m3. 

The formula for Net Acidity is shown below: 

Net Acidity = Potential Sulfidic Acidity + Existing Acidity – measured ANC / FF 

Where: 

 Potential Sulfidic Acidity = The acidity within sulfides (including pyrite) that
can be released upon oxidation. Usually reported as %S

 Existing Acidity = The sum of Actual Acidity and the Retained Acidity. Actual
Acidity is usually reported as TAA H+ / t, while Retained Acidity is usually
reported as %S

 ANC = The amount of existing material within a soil or rock (usually
carbonate minerals) which can neutralise an acid (any ASS material with a
pH < 6.5 has zero ANC). Usually reported as %CaCO3

 Fineness Factor (FF) = A factor applied to the ANC result in the acid base
account to allow for the poor reactivity of coarser carbonate or other acid
neutralising material. FF is not usually reported with a unit.

Action criteria for potential acid sulfate sols is described in Table 1A.D.1 
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Table 1A.D.1: Texture Based Acid Sulfate Soils Action Criteria (after Ahern et 
al. 1998a) 

Type of Material Net Acidity Criteria  

(1-1000 tonnes) 

Net Acidity Criteria 

(>1000 tonnes) 

Texture range 
(McDonald et 
al. 1990) 

Approx. clay 
content (%) 

Equivalent 
sulfur (%S) 
(oven-dry 
basis) 

Equivalent 
acidity (mol H+ 
/ tonne) (oven-
dry basis) 

Equivalent 
sulfur (%S) 
(oven-dry 
basis) 

Equivalent 
acidity (mol H+ / 
tonne) (oven-dry 
basis) 

Coarse texture 
Sands to 
loamy sands 

≤5 0.03 18 0.03 18

Medium 
texture Sandy 
loams to light 
clays 

5-40 0.06 36 0.03 18

Fine texture 
Medium to 
heavy clays 
and silty clays 

≥40 0.1 62 0.03 18

Notes: 
(e) Source: Queensland Acid Sulfate Soil Technical Manual, Soil Management Guidelines,

Version 3.8, 2002.
(f) Oven-dried basis means dried in a fan-forced oven at 80–85ºC for 48 hours.



Appendix 1A.E 

Appendix 1A.E 

GENERAL SITE INVESTIGATION REQUIREMENTS 

Soil Sampling 

Soil sampling should be completed in accordance with the NEPM (Assessment of 
Site Contamination) 1999 (Ref Z). It is important that each lithological soil layer is 
characterised and reported in the form of a soil log. 

There are a number of different sampling techniques which can range from hand 
augering to direct push drilling. Sampling techniques should be chosen on a site 
specific basis, taking in to account: 

 Sample matrix (soil or rock)

 Sampling density (large volumes of soil samples may require a faster
sampling technique such as direct push drilling)

 Depth of works area (deeper investigation areas will likely require some form
of drill rig to complete soil sampling to depth)

 Site topography and access (drill rigs may not be able to access an
investigation area)

 Budget and schedule.

The sampling technique chosen for a Detailed ASS Assessment should be supported 
by a sampling rationale outlined in the SAQP. 

Table 1A.E.1: Minimum soil bore densities are: 

Type of 
disturbance 

Extent of project 
site 

Number of borehole locations 

<1 ha 4 

1-2 ha 6 

2-3 ha 8 

3-4 ha 10 

Non-linear 

>4ha 2 holes per ha 

Linear Every 100m. but at least 2 boreholes along the length of excavation 

Notes:  Adapted from: Department of Environment Regulation (Government of Western Australia) 
(2015) and Department of Sustainability and Environment (Victorian Government), 2010. 
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Laboratory Testing of Soil Samples 

Field pH testing can be undertaken during intrusive soil sampling if not already 
completed during a Site Visit. The field pH test can be used as a cheap screening 
tool for soil samples which are submitted for laboratory analysis. Field pH testing 
should target discrete soil layers which are representative of the works area, 
including the excavation / dewatering depth. 

ASS pH field testing should be carried out by an appropriately qualified and 
experienced professional or samples can be dispatched to a NATA accredited 
laboratory ASS pH field tests include: 

 pHf or field pH: which involves measuring the pH (usually with a calibrated
digital pH meter) of a 1:5 soil:water mixture. This test is used to measure the
existing pH of a soil

 pHFOX or field pH peroxide: which involves measuring the pH (usually with a
calibrated digital pH meter) of a dry soil sample after the addition of peroxide
(H2O2). This test simulates oxidation of iron sulfides in a soil sample, giving
an indication of the potential for AASS formation. The strength of the soil /
peroxide reaction will also be noted and reported as the Reaction Rate.

A review of the field testing should be undertaken and a subset of the samples 
chosen to complete further analysis. Even if all samples pass the field screening 
criteria it is recommended that further analysis is undertaken on soil horizons which 
were identified as having a potential for PASS. Field tests are not always accurate 
and can have false negatives or false positives (Ref V). 

Soil samples should be analysed within the laboratory prescribed holding times. 
There are two commonly used analytical methods for assessing ASS. These are: 

 Suspension Peroxide Oxidation Combined Acidity & Sulfur (Laboratory
Analytical Suite) (SPOCAS)

 Chromium Suite (Scr).

In most cases the Scr is preferred as it is more accurate where there are low levels of 
sulphur and / or high levels of organic matter in a sample. The analytical methods for 
ASS assessment should be chosen on a site specific basis.  

Laboratory analytical reports should provide the results required for ABA, with a Net 
Acidity reported for each soil sample. 

Groundwater and Surface Water Sampling 

Surface water / Groundwater sampling should be undertaken by an appropriately 
qualified and experienced professional to understand potential or actual water quality 
impacts associated with ASS. Water sampling should be undertaken in accordance 
with applicable National and / or state or territory guidelines. The results of the 
groundwater or surface water will inform the ASSDMP.  

A groundwater investigation will be required to be carried out to gain an 
understanding of the hydrogeology of the site and the chemical characteristics of the 
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aquifer. The groundwater investigation should be carried out in accordance with the 
NEPM (Assessment of Site Contamination) 1999.  

Analytical suites should be developed on a site by site basis.  

At a minimum, analysis should include: 

 pH, redox potential, electrical conductivity and dissolved oxygen (all field
measured)

 Total dissolved solids

 Dissolved and total Fe, Al

 Dissolved chloride and sulfate.

A contaminated land suite could also be included if required while sampling. 

Analytical results from water sampling should be compared against appropriate water 
quality guidelines, which seek to protect beneficial uses of water in the vicinity of the 
proposed works area. All water sampling activities and results should be summarised 
in a Detailed ASS Assessment report. 

Field QA / QC Procedures 

Cross contamination of ASS soil samples should be prevented during both sampling 
and transport to the laboratory. This may include: 

 Cleaning sampling equipment in between each sample

 Using new disposable nitrile gloves for each sample.

Soil samples should be collected and immediately placed in snap lock bag with all air 
removed, and then placed in a second snap-lock bag, again with all air removed 
(note glass sample jars should not be used). Samples should be cooled immediately 
in an esky or similar with ice bricks.   

Water samples should be collected in laboratory supplied containers and transported 
to the laboratory in an esky with ice to avoid degradation of analytes.  

Sample identification should be completed as per the Defence Contamination 
Directive #7 (Naming Convention – Surface Water, Groundwater Bore, Soil and 
Sediment Sampling Identification) (Ref L).  

Due to the reactive nature of ASS, the sampling, preservation and transport to the 
laboratory is particularly important. Most ASS analysis performed by commercial 
laboratories is required to be completed within 24 hours of a soil sample being taken. 
In many cases, especially on regional sites, this is not achievable. In these situations 
soil samples can be frozen within 24 hours of collection and kept frozen during 
transport to the laboratory for analysis. 

Field duplicates and field inter-laboratory duplicates should be collected in 
accordance with AS 4482.1–2005 (Ref GG).  

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Docs/Toolbox/Directive7MonitoringNamingConventions.pdf
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Docs/Toolbox/Directive7MonitoringNamingConventions.pdf
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Docs/Toolbox/Directive7MonitoringNamingConventions.pdf
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BACKGROUND 

1. The Department of Defence (Defence) is required to take responsibility for
the prevention of potentially polluting activities, thereby reducing waste and potential
impacts to the environment.

2. Timber preservatives are primarily used in construction, rail road and utilities
industries to prevent rotting when wood is exposed to damp soil, standing water, or
rain, and as a protection against termites and borers (Ref HH). Timber preservatives
come in a number of different forms including oil borne preservatives like creosote
and pentachlorophenol (PCP) and the more prevalent water based preservatives like
copper, Copper Chrome Arsenate (CCA) and Ammoniacal Copper Zinc Arsenate
(ACZA). All of these treatments present risks to human health and the environment
and should be managed appropriately, however, due to its prevalence within
Australia and across the Defence estate, this Guideline focuses on CCA treated
timber only.

3. CCA treated timber products have been registered for use in Australia since
the 1980s (Ref F). Within Defence, common items which may be constructed using
CCA treated timber include:

a. Non-watertight buildings

b. Wooden ammunition boxes

c. Fencing materials

d. Retaining walls and garden edging

e. Picnic tables

f. Obstacle course infrastructure and children’s play equipment.

4. Human health and environmental concerns relating to CCA treated timber
have been recognised both internationally and within Australian. These concerns
relate to the possible release of CCA chemicals from timber to soil, groundwater,
surface water and the atmosphere either through leaching or burning. Potential
human health risks include the suggestion that arsenic may be more carcinogenic
than previously recognised, and that arsenic may be present at significant
concentrations on CCA treated timber and in underlying soil (Ref F).

5. Concerns have also been raised that environmental contamination may occur
near sites where timber is treated and where treated timber is disposed of at the end
of its life cycle (Ref F).

6. Timber treatments have continued to evolve since their inception, and since
the early 2000s more environmentally sound alternatives have become available
which include formulations that combine a bivalent copper complex and a quaternary
ammonium (Alkaline Copper Quaternary (ACQ)) (Ref II). These alternatives prevent
the use of potentially polluting substances like arsenic and chromium (VI) being used
in the treatment process.

1B–1 
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7. The Potential Copper Chrome Arsenate Treated Timber Pollutants and
the Pollutant Fate and Transport sections of this Guideline describe the potential
effects of CCA treated timber on the environment.

GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

8. This Guideline has been developed to assist Defence personnel and
contractors in the environmentally sound management of CCA treated timber on the
Defence estate. It takes a Whole-of-Life (WOL) approach from considering
procurement issues to disposal processes.

9. It is intended that the pollution prevention initiatives outlined in this Guideline
should be incorporated into relevant Defence and Defence contractor operating
procedures and business processes.

10. This Guideline includes a nationally consistent approach for facility managers
to minimise liability and risks by proactively managing CCA treated timber in
accordance with the legislative framework and leading practices being applied to
Australian industry. The content of this Guideline is not intended to be detailed and
prescriptive. Users are advised to refer to the Australian Standards (AS) and other
documents (refer to Regulatory Requirements section) used to compile this
Guideline.

11. This Guideline does not provide advice regarding the management of
contaminated land or the performance requirements of CCA treated timber used for
Defence activities or on the Defence estate.

12. This Guideline must be read in conjunction with the documents outlined in
the Defence Guidance section of this Guideline.

13. Roles and responsibilities for implementation of this Guideline are outlined in
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM)
(Defence Estate Quality Management System (DEQMS)) (Ref P).

14. Site specific conditions should be considered when managing CCA treated
timbers. In general, control measures focus on appropriate storage of timber and
controls to limit exposure to sensitive receptors. Consideration has been given to
Ecologically Sustainable Development (ESD) principles by prioritising re-use options
for CCA treated timber, therefore limiting the amount of pollutants entering landfills
from stockpiles of treated timbers.

15. Further information on integration of ESD principles within Defence can be
found in the Defence Smart Infrastructure Manual: Design and Construction (Ref L).

16. The simplest way to prevent pollution from CCA treated timber to the
environment is to avoid or reduce the source of the potentially polluting material. The
Defence Waste Minimisation Policy (Ref H) outlines some ways to achieve this, and
can be found on DEQMS. 

17. If there is any doubt regarding the requirements and performance standards
set out in this Guideline, guidance should be sought from regional environmental
personnel and / or the Environment and Engineering (EE) Branch of the Estate and
Infrastructure Group (E&IG).
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18. The performance standards discussed in this Guideline include the following
key areas where compliance is required: 

a. Procurement: Consideration of the environment must be included in
procurement decisions of all CCA treated timber. Where possible,
procurement of new CCA treated timber should be avoided. Where it is
required, its use must be limited.

b. Management and Administrative Controls: CCA treated timber storage
and handling must comply with supporting documentation requirements,
inspections and management reviews required by this Guideline, applicable
legislation, and ASs.

c. Disposal: The disposal of CCA treated timber must comply with
requirements outlined within applicable State and Territory legislation.

d. Emergency Response and Clean-Up: Emergency response and clean-up
procedures, actions and reporting for CCA treated timber waste handling
activities must comply with requirements outlined within applicable legislation
and ASs.

19. Figure 1 outlines a general workflow for managing CCA treated timbers while
specific requirements are presented in Table 1B.1 below.
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Can the CCA 
treated timber 
be re-used?

Stockpiled CCA 
treated timber

CCA treated timber 
structure

Retain structure for 
its functional life. 

Structure reaches 
the end of its 
function life 

Stockpile 
appropriately

Create and maintain 
a CCA treated timber 
register for the site

Purchase new CCA 
treated timber and 

use in a non-
sensitive area

Are non-CCA 
alternatives 
available?

Yes

Can existing 
stockpiles of 
CCA treated 

timber be used?

No

CCA treated timber 
required for a 

structure

CCA treated timber 
identified on site

Use non-CCA 
alternatives

Re-use in a non-
sensitive area

Dispose of at a 
properly licensed 

landfill, in 
accordance with 

State and Territory 
regulation.

Yes

Yes

No

No

Decision

Start/End Point

Document

Process/Step

Figure 1: CCA Treated Timber Management Workflow 
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Table 1B.1: Requirements for CCA Treated Timber 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Waste Minimisation 

1B.1.1 Where possible, 
CCA treated timber 
production and 
waste should be 
minimised. 

Follow the waste minimisation hierarchy (prevention, minimisation, re-use, recycle, energy recovery, and 
landfill) where practicable in prioritising initiatives. 

Avoid any unnecessary production of CCA treated timber. 

Defence personnel should always investigate existing stockpiles of CCA treated timber that can be used 
instead of procuring new material. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

1B.1.2 Where possible, 
ESD should be 
considered in the 
design and 
construction of all 
new facilities / 
infrastructure. 

Requirements for ESD are included in the Defence Smart Infrastructure Manual: Design and Construction 
(Ref ), which states that all facility and infrastructure designs shall aim to promote recycling, re-use and 
reduced disposal of waste-to-landfill in the construction, operation and decommissioning stages of the 
infrastructure lifecycle. The 

L

Defence Smart Infrastructure Manual: Design and Construction recommends 
development of a Construction Environmental Management Plan (CEMP) which provides site specific 
controls. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

Procurement 

1B.1.3 Where possible, 
procurement of new 
CCA treated timber 
should be avoided. 
Where it is required, 
its use must be 
limited. 

Where possible CCA treated timber should be avoided in favour of alternatives such as: plastics, steel, 
aluminium, fibreglass, brick, stone, cement, composites, wood species with a natural resistance to decay 
or timber treated with other preservatives such as ammonium derivatives of copper that do not contain 
arsenic or chromium (eg ACQ). 

Where alternatives cannot be sourced, CCA treated timber can be used for non-sensitive uses like 
landscape edging, posts and fencing, fresh and salt water structures and commercial / industrial 
construction. Defence personnel should always investigate existing stockpiles of CCA treated timber that 
can be used instead of procuring new material. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

CCA treated timber must not be used in structures where potentially sensitive users (eg children) can 
make contact with the timber. Examples include play equipment, obstacle course equipment, hand rails 
and picnic tables. 

Existing CCA treated timber structures do not need to be removed and replaced until they reach the end 
of their functional life. 

Risk Assessment 

1B.1.4 Prepare an 
environmental risk 
assessment, or site 
sensitivity 
assessment, for 
stockpiles and 
facilities / 
infrastructure 
constructed using 
CCA treated timber. 

The risk assessment should identify potential sources of pollution, environmental receptors including 
exposure to sensitive ecosystems and pathways between the source and receptors. The risk assessment 
must be used to identify any protected places and environmentally sensitive receptors within the vicinity 
of any stockpiles and facilities / infrastructure constructed using CCA treated timber. 

The environmental risk assessment must be completed in accordance with the E&IG Risk Management 
Framework (Ref O), prior to the commencement of the storage or handling of CCA treated timber 
products. 

If contamination has been identified, it must be recorded in the Defence Contaminated Sites Register 
(CSR). 

Site / Base Manager 

Capability Acquisition 
and Sustainment 
Group (CASG) 

Regional 
Environmental 
Personnel  

Storage 

1B.1.5 A register of on-site 
CCA treated timber 
must be maintained. 
Stocks and 
structures should be 
suitably managed to 
avoid release of 
pollutants to the 
environment.  

CCA treated timber can be difficult to identify, especially when aged. To assist in sorting, a number of 
tests are available for identification purposes, including chemical stain tests, arsenic test kits, hand-held 
X-ray and laser methods. Please contact regional environmental personnel and / or E&IG for further 
information. 

Once stockpiles and structures have been identified, they must be listed on a register as part of the site 
Environment Management System (EMS) where applicable. 

Cutting of CCA treated timber should be avoided. Where this is not possible, any saw dust suspected to 
be contaminated with CCA treated timber must be separated, double-bagged and disposed as detailed in 
Requirement 1B.1.8 below. 

CCA timber treatment is a Restricted Chemical Product (RCP) within Australia. RCPs can only be 
supplied to persons who are authorised to use the product under the laws of the relevant State or 
Territory. The relevant State or Territory authority determines who may be considered as an authorised 
person (Ref G). 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Do not compost or mulch treated timber waste. Any process which increases the surface area of the 
timber increases the potential for CCA chemicals to leach from the timber, and should be avoided. All 
efforts must be made to maintain the integrity of the CCA treated timber. 

Do not burn CCA treated timber. 

1B.1.6 Storage of waste 
CCA treated timbers 
must be managed in 
order to avoid 
environmental 
impacts. 

The following must be considered for storage of waste CCA treated timber: 

 Separating treated timber from other wastes such as plastics, organics and any other waste streams

 Keeping the timber as dry as possible and elevated off the ground

 Where possible, stockpiles should be stored in a covered and bunded structure or area

 Maintaining a fire break zone around stockpiles. Do not locate stockpiles near combustible or grassy
areas

 Input from appropriate on-site Defence environmental personnel

 Do not locate stockpiles on unlined surfaces exposed to weather where water can pool and cause
leaching.

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Transport and Disposal 

1B.1.7 Transport and 
disposal of waste 
CCA treated timber 
should be suitably 
managed to avoid 
release of pollutants 
to the environment 
and comply with the 
relevant State and 
Territory regulations. 

When transporting CCA treated timber, practical steps should be taken to cover, contain and secure the 
timber to prevent the spread of pollutants. 

Waste classification is regulated by the relevant State and Territory, and will therefore be different 
throughout Australia. Regional environmental personnel should be consulted regarding waste 
classification of CCA treated timber and ash from burnt CCA treated timber. 

The National Environment Protection Measure (NEPM) (Movement of Controlled Waste between States 
and Territories) 1998 (Ref U) requires any saw dust suspected to be contaminated with CCA treated 
timber to be separated, double bagged and disposed as detailed in Requirement 1B.1.8 below. NEPM 
has not currently identified CCA treated timber waste as a controlled waste, and CCA treated timber can, 
therefore, cross State and Territory borders without tracking (current in 2016). 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

National Waste 
Contractor (NWC) 

1B.1.8 CCA treated timber 
must be disposed of 
at appropriately 
licensed waste 

Landfill options do not provide a long-term solution that supports a zero waste management strategy. An 
assessment into re-use options should be undertaken to prevent unnecessary landfill. If stockpiled for 
future utilisation, refer to Requirement 1B.1.6 above. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

facilities. Burning 
and / or burying is 
not an appropriate 
disposal method. 

Due to leachate generation, only suitably engineered landfills that are licensed to receive this particular 
class of waste are to be utilised. Seek advice from Defence environmental personnel regarding which 
relevant off-site landfill options are available in the relevant State or Territory. 

Burning and / or burying is not an appropriate disposal option for CCA treated timber. Combustion of CCA 
treated timber releases toxic gases and toxic residual ash (Ref T). If treated timber ash is encountered, it 
must be double bagged and disposed of at an appropriately licensed landfill facility. Note that in some 
States and Territories, products from the combustion of CCA treated timber are classified as Listed 
Wastes (LW) and, therefore, must be disposed of separately from intact CCA treated timber. 

(Contracted / Military / 
Civilian) 

NWC 

1B.1.9 Disposal of burnt 
residue. 

Burning and / or burying is not an appropriate disposal method. However, should burnt residue be 
suspected of being created through accidental combustion (such as an emergency or bushfire), then all 
residue must be collected as far as practicable and disposed of to a suitably licensed landfill facility. 
Personal Protection Equipment (PPE) must be worn during the collection of material to avoid direct 
contact and dust inhalation. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian)  

Regional 
Environmental 
Personnel 

Note: it has been assumed that Defence no longer carry out the practice of treating timbers and only manage legacy pre-treated timber. 
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MONITORING, AUDITING AND REPORTING 

20. As with any pollution prevention initiative, its performance needs to be
monitored to ensure the environment continues to be protected. Results and
observations are required to be adequately maintained and, where a non-
conformance exists, the appropriate actions need to be undertaken in a timely
manner.

21. Table 1B.2 outlines monitoring, auditing and reporting requirements to be
implemented across Defence activities.
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Table 1B.2: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Monitoring and Auditing 

1B.2.1 Undertake regular 
monitoring and 
auditing of CCA 
treated timber 
facilities / 
infrastructure and 
stockpiles. 

General routine and long-term monitoring and auditing of CCA treated timber facilities / infrastructure and 
stockpiles will be necessary to ensure they are being managed in accordance with this Guideline. 
Monitoring and auditing should include visual inspections of facilities / infrastructure and stockpiles for 
improper management and signs of faulty equipment or contamination. 

Monitoring and auditing frequency should be developed on a site-by-site basis by regional environmental 
personnel. 

If no site-wide register for CCA treated timber exists then a site-wide audit may need to be undertaken in 
the first instance.  

Site / Base Manager 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Reporting  

1B.2.2 An annual report of 
CCA treated timber 
will be prepared by 
regional 
environmental 
personnel for 
submission to the 
Environment and 
Engineering (EE) 
Branch. 

A brief annual report will be developed and submitted to EE Branch that includes: 

 Dates, volumes and photographs of any CCA treated timber procured

 Dates, volumes and photographs of any CCA treated timber disposed of

 Volumes, photographs and locations of any CCA treated timber stockpiles

 Any remedial actions relating to CCA treated timber undertaken.

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1B.2.3 All Defence 
personnel and 
contractors shall be 
responsible to report 
non-conformances 
relating to CCA 
treated timber via 
DEQMS. 

All environmental incidents and non-conformances must be reported through the Defence Environmental 
Incident reporting tool which can be found on DEQMS. If the equipment or infrastructure needs to be 
upgraded or replaced this can be reported using Form AE547. 

All 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Record Keeping 

1B.2.4 Records of 
monitoring / auditing 
activities must be 
kept. 

As a minimum, sites / bases must maintain electronic records of all monitoring, auditing and reporting 
documents. These may include, but are not limited to: 

 Design and construction drawings

 Operation and Maintenance Manuals

 Registers

 Risk assessments

 Defence and third party audits

 Monitoring program results and reports.

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1B.2.5 Records of all waste 
transfers must be 
available as per 
State or Territory 
requirements. 

Manifest records of all waste transport should be filled in prior to waste movement. Receipts supplied by 
the transportation contractor to be kept for a minimum period of five (5) years.  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

1B.2.6 Training records 
must be kept. 

Where applicable, electronic records of training completed by Defence personnel and contractors must be 
kept. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base Work 
Health and Safety 
(WHS) 
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

22. The timeliness and efficiency with which Defence personnel and contractors
respond to environmental incidents and emergencies will ultimately determine the 
amount (if any) of pollution which enters the receiving environment. Table 1B.3 
outlines environmental incident and emergency measures to prevent pollution from 
CCA treated timber. 

23. To achieve these timely, efficient responses, a degree of planning is
required, through the implementation of an Emergency Management Plan (EMP). 
Reporting of these incidents allows lessons to be learnt from past mistakes and 
incidents, and assists in preventing future environmental impacts and substantial 
cleanup costs. For these reasons, reporting of all environmental incidents and 
emergencies should be encouraged across all levels of Defence. Processes for 
Continual Improvement (CI) are discussed in the PPMM (DEQMS) (Ref P). 
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Table 1B.3: Requirements for Environmental Incidents and Emergencies1 

Seq Requirements Description Stakeholder with 
potential roles or 
responsibilities 

1B.3.1 Actions to prevent 
environmental 
incidents and 
emergencies from 
CCA treated timber 
should be included 
in the site specific 
EMP. 

Refer to Base EMP for additional base-specific incident and emergency management requirements. 
Guidance on development of a site specific EMP can be found on the E&IG Defence Base Emergency 
Management & Incident Response intranet page. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1B.3.2 Reporting of 
environmental 
incidents and 
emergencies must 
be encouraged for 
all Defence and 
contractor 
personnel. 

All Defence and contractor personnel shall be responsible to report any suspected pollution event to the 
regional environmental personnel and their direct supervisor. All environmental incidents and 
emergencies must be reported through the Defence Environmental Incident reporting tool which can be 
found on DEQMS. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires internal or external reporting. Any pollution leaving the site, 
deemed by the regional environmental personnel to be likely to impact human health or the environment, 
must be actively managed and reported to the relevant State or Territory environmental agency and other 
prescribed agencies within the legislated State or Territory notice period. 

All 

1B.3.3 Where an 
environmental 
incident or 
emergency has 
resulted in 
contamination of 
soil, surface water or 
groundwater, actions 

This can be in the form of soil and water sampling, and analysis for contaminants of potential concern. If 
only a small area has been impacted, this sampling could be carried out by appropriately trained Defence 
environment staff. For larger areas or where groundwater is suspected to have been impacted the 
investigation must be carried out by a suitably qualified person with site contamination assessment 
capability.  

Should concentrations of contaminants in soil and water exceed guideline values, guidance must be 
sought from the Directorate of Environmental Remediation Program (DERP) on the approach to manage 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements.  
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Seq Requirements Description Stakeholder with 
potential roles or 
responsibilities 

must be taken to 
characterise and 
delineate the extent 
of the impacts. 

any further investigations or remediation activities. 

Any identified contamination in the soil or groundwater must be reported in the Defence CSR.  

1B.3.4 Evidence of 
environmental 
incident and 
emergency 
investigation must 
be documented and 
maintained 
(legislative 
requirement). 

Following notification of a potential environmental incident or emergency, a full assessment of the incident 
or emergency must be carried out. This may include the contamination assessment if one has been 
undertaken.  

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1B.3.5 Training records to 
demonstrate that 
relevant personnel 
are trained to 
manage 
environmental 
incidents and 
emergencies must 
be kept (requirement 
as per ASs). 

All relevant personnel should be trained in the EMP. Refresher training should also be provided at 
appropriate frequency. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/CSR.asp
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REGULATORY REQUIREMENTS 

24. A wide range of legislation and other regulatory instruments enacted by
Commonwealth, State and Territory governments may be applicable to the
management of CCA treated timber and land and water which may be impacted by
pollution.

25. Defence and its contractors are to be generally familiar with the relevant
legislative and other regulatory requirements associated with the site activities
undertaken including, Regulations, Guidelines, Licences, Permits, Consents and
Approvals, relevant to the State or Territory in which their site is located. Reference can
be made to the Defence Legal Obligations and Compliance Register (LOCR) found on
DEQMS.

26. All personnel should seek legal advice prior to taking action that may be
required by State or Territory laws, to confirm that the relevant law is applicable to the
Commonwealth and its specific activities. In some cases, there may be complex
interactions between Commonwealth and State or Territory laws.

DEFENCE GUIDANCE 

27. The following Defence documents collectively support this Guideline:

a. PPMM (DEQMS) (Ref P), and the following Annex:

(1) Annex 1H – Pollution Prevention Guideline – Solid Waste Storage and
Handling

b. Defence Quick Reference Guides (DEQMS) (Ref P)

c. Defence Waste Minimisation Policy (Ref H)

d. Defence WHS Manual (Ref K).

1B-15 

http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://intranet.defence.gov.au/estatemanagement/
http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp
http://intranet.defence.gov.au/estatemanagement/
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm
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POTENTIAL COPPER CHROME ARSENATE TREATED TIMBER POLLUTANTS 

28. The size and diversity of the Defence estate presents a range of challenges in
managing the risks of potential sources of pollution. Activities on the Defence estate
have led to many potentially polluting CCA treated timber structures and stockpiles.

29. To mitigate environmental degradation, all CCA treated timber must be
managed in accordance with this Guideline.

30. Table 1B.4 identifies some of the common pollutants associated with CCA
treated timber, their likely sources and the effect of the pollutant on the receiving
environment.

Table 1B.4: Copper Chrome Arsenate pollutants, effects and sources 

Pollutant Effect Source 

Copper Copper is an essential element in mammals and therefore, there is a 
greater risk of adverse health effects from copper deficiency than from 
excess copper intake. Acute oral exposures to copper have resulted in 
headache, nausea, dizziness, vomiting and diarrhoea, tachycardia, 
respiratory difficulty, haemolytic anaemia, haematuria, gastrointestinal 
bleeding, liver and kidney failure and death. Long-term health effects may 
include gastrointestinal disturbances, cirrhosis and liver failure. 

In the environment copper has been shown to be moderately to highly 
toxic to waterborne organisms. 

Leaching / 
dislodged 
residues from 
CCA treated 
timber 

Ash / char from 
burnt CCA 
treated timber 

Chromium Trivalent chromium (Cr (III)) is an essential element in humans. CCA 
products contain hexavalent chromium (Cr (VI)) which is reduced to 
trivalent chromium by organic compounds inside timber (Ref F). Ingestion 
of chromium compounds can cause nausea, vomiting, normocytic 
anaemia, vertigo, abdominal pain, gastrointestinal haemorrhage, thirst, 
oliguria, anuria, shock, convulsions, coma and death. Hexavalent 
chromium compounds are strong skin irritants and sensitisers (Ref F). 

In the environment chromium has been shown to be moderately to highly 
toxic to waterborne organisms. 

Leaching / 
dislodged 
residues from 
CCA treated 
timber 

Ash / char from 
burnt CCA 
treated timber 

Arsenic In humans, arsenic is known to affect skin, respiratory, cardiovascular, 
immune, genitourinary, reproductive, gastrointestinal and nervous 
systems (Ref F). 

In the environment arsenic has been shown to be slightly to moderately 
toxic to waterborne organisms.  

Leaching / 
dislodged 
residues from 
CCA treated 
timber 

Ash / char from 
burnt CCA 
treated timber 

Dioxins and 
furans 

Dioxins and furans are two groups of persistent organic pollutants 
(POPs) which can cause reproductive and developmental problems, 
damage the immune system, interfere with hormones and cause cancer. 

In the environment, dioxins and furans are wide spread and persistent. 
They cause a wide range of adverse toxic effects in many vertebrate 
species, with embryos, foetuses and newborns being especially 
vulnerable to exposure. 

Burning of CCA 
treated timber 

Particulate 
matter 

Short-term health effects of particulate matter are usually associated with 
aggravation of pre-existing conditions such as asthma, heart disease and 
lung disease. Long-term effects can include reduced lung function and 
development of chronic bronchitis. 

Environmental effects of particulate matter include acid deposition, 
impaired visibility, and formation of ozone. 

Burning of CCA 
treated timber 

1B-16 
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POLLUTANT FATE AND TRANSPORT 

31. Although the individual components of CCA are reported to be ‘fixed’ during the
timber treatment process, some leaching does occur when the timber is ‘in service’.
Defence personnel, contractors and site / base visitors can potentially be exposed to
dislodged residues when they come in contact with equipment or structures (see
Section 3) (Ref F).

32. The rate at which CCA compounds are leached is dependant on factors such as
soil / water pH, available surface area and temperature. Mulching of CCA treated timber
will increase the surface area and can increase leaching. Spreading CCA treated
timbers as mulch will also increase any areas impacted by leaching contaminants.

33. CCA compounds leached from treated timber accumulate in soil adjacent to or
underneath various types of structures. However, studies extending for decades with
stakes, posts and poles show that even with long periods of service, there is very little
lateral movement of CCA components from their immediate vicinity (Ref F).

34. Burning of CCA treated timber releases CCA compounds into the atmosphere
through both volatilisation of chemicals and in particulate form. These pathways present
an inhalation risk for humans and animals and can potentially pollute wider
environmental areas. Furthermore the ash / char left over after burning CCA treated
timber may contain high levels of arsenic, copper and chromium, and possibly also
dioxins and furans formed through combustion (Ref F). Burning includes both intentional
and unintentional (eg bushfire) causes.

35. The fate and transport of contaminants in the environment typically occur
through complex and interrelated processes, which are condition and contaminant
specific. For example factors such as rainfall, site geology, hydrology and hydrogeology
will determine the behaviour of pollutants in the environment. This behaviour can vary
significantly from region-to-region and even from location-to-location within the same
area. Furthermore, the soil and / or groundwater conditions also affect the extent to
which natural attenuation can occur and therefore the persistence of a pollutant in that
environment.

36. Figure 2 presents typical CCA treated timber pollutants and their fate and
transport mechanisms. Due to Defence’s widely variable estate it should not be seen as
exhaustive.
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Figure 2: CCA Treated Timber Pollutant Fate and Transport 
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OTHER CONSIDERATIONS 

37. There are numerous WHS considerations associated with the management
of CCA treated timber. Therefore any controls outlined in the Defence WHS Manual
(Ref K) must be implemented when managing CCA treated timber.

38. There are numerous bushfire considerations associated with the
management of CCA treated timber. Positioning of CCA treated timber stockpiles
should, therefore, comply with the Defence Manual of Fire Protection Engineering
(MFPE) (Ref J). Specifically CHAPTER 6, Bushfire Management on the Defence
Estate, which describes a process for identifying bushfire hazards on the Defence
estate and outlines the requirements for managing risks arising from bushfire hazards
though production of a Bushfire Management Plan (BMP). Further information can be
found in the Defence Bushfire Management page on DEQMS.

39. Information on other environmental management topics such as soil, surface
water and groundwater quality, water conservation and waste minimisation can be
found on DEQMS.
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ACRONYMS AND ABBREVIATIONS 
AFFF  Aqueous Film Forming Foam 

ANZECC  Australian and New Zealand Environment and Conservation Council 

ARMCANZ Agriculture and Resource Management Council of Australia and New 
Zealand 

AS   Australian Standards 

AST   Above-ground Storage Tank 

BFFF  Bushfire Fighting Foam 

BSSC  Base Services Support Centre 

CASG  Capability Acquisition and Sustainment Group 

CEMP  Construction Environmental Management Plan 

CFI   Capital Facilities and Infrastructure 

CI   Continual Improvement 

CSR   Contaminated Site Register 

Defence  Department of Defence 

DCARM Directorate of Contamination Assessment and Remediation 
Management 

DCP Dry Chemical Powder 

DEQMS Defence Estate Quality Management System 

DEWPO  Directorate Estate Works Program Office 

DFI Defence Fuel Installation 

ECC   Environmental Clearance Certificate 

EE   Environment and Engineering 

EFM   Environmental Factor Management 

EMP   Emergency Management Plan 

ESD   Ecologically Sustainable Development 

ESM   Environment and Sustainability Manager 

E&IG  Estate and Infrastructure Group  

F3   Fluorine Free Foam 

HDPE  High Density Polyethylene 

GEMS  Garrison Estate Management System 

LOCR  Legal Obligations and Compliance Register 

MEOMS  Mechanical Equipment Operations and Maintenance Section 

MFPE   Manual of Fire Protection Engineering 

NWC  National Waste Contractor 

NEPC  National Environment Protection Council 

NEMP  National Environmental Management Plan  
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ODSC  Office of Defence Special Counsel  

PBT   Persistent, Bioaccumulative and Toxic 

PDS   Project Delivery Services 

PFAS  Per- and polyfluoroalkyl Substances 

PFOA  Perfluorooctanoic Acid 

PFOS  Perfluorooctane Sulfonate 

POP   Persistent Organic Pollutant 

PPMM  Pollution Prevention Management Manual 

RAAF  Royal Australian Air Force 

RAN   Royal Australian Navy 

SDS   Safety Data Sheet 

SOP   Standard Operating Procedure 

TWA   Trade Waste Agreement 

UST   Under-ground Storage Tank 

WHS   Work Health and Safety 

WOL   Whole-of-life 

WWTP  Wastewater Treatment Plant  

µg/L    Micrograms per litre 
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BACKGROUND 

1. The Department of Defence (Defence) is required, where possible, to prevent 
pollution resulting from Defence activities, thereby reducing waste and potential 
impacts to the environment.  

2. Defence is required to store and use firefighting foams (foams) for a range of 
firefighting purposes across the estate. Defence uses a range of foam products for 
Class B (flammable liquids) fires, bushfires and other Class A (combustible solids) 
fires, as well as training foams for firefighting training purposes. 

3. This Pollution Prevention Guideline refers to activities associated with foam 
management on the Defence estate. Foams specifically covered in this Guideline 
include: 

a. Aqueous Film-Forming Foams (AFFF) and other fluorinated foams 

b. Other Class B foams such as alcohol resistant AFFF (AR-AFFF), fluorine-
free and re-healing foam 

c. Bushfire Fighting Foams (BFFF) 

d. Training foams. 

4. This Pollution Prevention Guideline also provides guidance on the 
management of complimentary firefighting agents such as Dry Chemical Powder 
(DCP). 

5. Defence’s foam stocks include fluorinated foams which have been and are 
still used extensively to meet minimum capability requirements to prevent and 
extinguish fires involving flammable liquids such as petroleum, oil or paint (Class B 
fires).  

6. The storage and handling of flammable liquids is critical for Defence 
capability. The storage and handling of foams suitable to extinguish Class B fires in 
particular, assists to protect the health and safety of Defence personnel and the 
protection of the Defence estate including infrastructure and equipment. 

7. Foam products contain mixtures of different chemical substances. These 
chemical substances include surfactants, solvents, foam stabilisers and corrosion 
inhibitors. Surfactants, or surface-active agents, are chemical substances that can 
act as detergents, wetting agents, emulsifiers, foaming agents and dispersants. 

8. Foam products used in maritime platforms or vessels may have different 
formulations and specifications to foam products used for other Defence activities. 
The Royal Australian Navy (RAN) AFFF Policy and Procedures (Ref LL) outlines the 
environmental requirements for AFFF used by RAN. Environmental considerations 
outlined in this Guideline must be considered by RAN, where they directly relate to a 
RAN activity or the Defence estate. 

ENVIRONMENTAL ISSUES 

9. All foams can cause a level of harm to the environment if released. The 
necessity to use foams to protect human health, Defence capability and 
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infrastructure, and the environment outweighs the risks to the environment from 
emergency discharge of foams and use of training foams to ensure personnel are 
adequately prepared for firefighting response.  

10. The Potential Firefighting Foam Pollutants and the Pollutant Fate and 
Transport sections of this Guideline describe the effects of foams on the 
environment. 

11. AFFF, AR-AFFF, fluoro-protein and similar foam formulations usually contain 
per- and polyfluoroalkyl substances (PFAS), and are commonly referred to as 
fluorinated foams. Historically AFFF formulations may have included 
fluorosurfactants, primarily long-chain PFAS such as perfluorooctane sulfonate 
(PFOS) and perfluorooctanoic acid (PFOA). Modern foam formulations have 
transitioned from the use of long-chain PFAS as primary (active) ingredients due to 
their bioaccumulative characteristics, and the lower toxicity of short chain PFAS.  

12. Fluorine-free Class B foams are available that do not contain fluoro-
surfactants, however, these foams can still present a risk to the environment if not 
managed appropriately. 

13. Even where concentrations of long-chain PFAS in foams have been reduced, 
the potential remains for Class B foams to include measureable amounts in the 
supplier provided stock either through trace impurities in the product formulation, 
cross-contamination or breakdown of other PFAS. Thresholds for allowable impurities 
are included in some instruments such as the Queensland Foam Policy. Cross-
contamination can also occur when using newer formulations of foams in 
infrastructure that may have been contaminated by the use of historical AFFF 
products. 

14. The environmental risks for the use of all types of foams, including F3 
products, training foams and BFFF must be considered prior to procurement and 
use. All foams can cause environmental harm due to toxicity from non-PFAS 
components and depletion of oxygen in waterways. Refer to the environmental 
criteria for comparing firefighting foam products contained in Appendix 1C.B for 
additional information. 

15. Complimentary firefighting agents such as dry chemical powder (DCP) 
should be managed in accordance with the product directions and requirements 
included in this Annex in order to mitigate release to the environment in non-
emergency situations.  

GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

16. This Guideline has been developed to assist Defence personnel and 
contractors in the environmentally sound management of foams. It takes a Whole-of-
Life (WOL) approach from considering procurement issues to disposal processes.  

17. It is intended that the pollution prevention initiatives outlined in this Guideline 
should be incorporated into relevant Defence and Defence contractor operating 
procedures and business processes. 

18. This Guideline includes a nationally consistent approach for facility managers 
to minimise risks by proactively managing foams in accordance with the legislative 
framework and leading practices being applied to Australian industry.  
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19. The content of this Guideline is not intended to be detailed and prescriptive 
and must be read in conjunction with the documents outlined in the Regulatory 
Requirements section of this Guideline and relevant Australian Standards (AS). 

20. This Guideline does not provide information regarding the management of 
contaminated land or the performance requirements of foams used in relation to 
Defence activities or on the Defence estate. 

21. Foam users must follow the procedures and guidance outlined in the product 
instructions and safety data sheet (SDS), as well as this Guideline.  

22. Roles and Responsibilities for implementation of this Guideline are outlined in 
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM) (Ref 
Q). 

23. The simplest way to prevent pollution is to avoid or reduce the source of 
potential pollutants. Source reduction can be achieved in many different ways, 
including identifying more environmentally responsible products in the procurement 
phase, efficient storage and handling practices, handling of foams in closed systems, 
using more sustainable equipment and processes, and reducing the volume of stored 
products.  

24. Information on integration of Ecologically Sustainable Development (ESD) 
principles within Defence can be found in the Defence Smart Infrastructure 
Handbook (Ref M).  

25. If there is any doubt regarding the requirements and performance standards 
set out in this Guideline, guidance should be sought from zone Environment and 
Sustainability Managers and / or the Environment and Engineering (EE) Branch of 
the Estate and Infrastructure Group (E&IG). 

26. The performance standards discussed in this Guideline include the following 
key areas where compliance is required: 

a. Procurement: Consideration of the environment must be included in 
procurement decisions for all foams and complimentary firefighting agents. 
Substitute fluorinated foams (foams containing PFAS) with fluorine-free Class 
B foams.  

b. Management and Administrative Controls: Foam storage and handling 
facilities must comply with supporting documentation requirements, 
inspections and management reviews required by this Guideline, applicable 
legislation and Australian Standards.  

c. Design of New Facilities: Design and installation of facilities must be 
undertaken by appropriately qualified and experienced professionals, using 
best practice techniques and pollution prevention design requirements. Well- 
designed facilities will ultimately lower Defence’s environmental risk. 

d. Drainage Systems: Reduce contamination by containing and preventing 
runoff from storage and handling areas. Drainage systems must comply with 
maintenance and monitoring requirements, and appropriately manage 
pollution risks associated with the discharge of chemicals, water and foam to 

http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Pollution/implementation.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/SmartInfrastructure/Docs/Handbook/SmartInfrastructureHandbookV1Jun19.pdf
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/SmartInfrastructure/Docs/Handbook/SmartInfrastructureHandbookV1Jun19.pdf
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stormwater or sewer, as outlined within applicable legislation and Australian 
Standards. 

e. Treatment and Disposal: The treatment and offsite disposal of foam 
wastewater and other firefighting waste products must comply with 
requirements outlined within applicable State and Territory legislation, where 
relevant.   

f. Emergency Response and Clean-Up: Emergency response and clean-up 
procedures, actions and reporting for foam / liquid waste handling activities 
must comply with requirements outlined within applicable legislation and AS. 

27. Defence specific requirements for the management of firefighting foam and 
complimentary firefighting agents are included in Table 1C.1. 
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Table 1C.1: Requirements for Firefighting Foam Management 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Waste Minimisation 

1C.1.1 Minimise the 
production of foam and 
foam wastewater. 

Follow the waste minimisation hierarchy (prevention, minimisation, re-use, recycle, energy recovery, 
and landfill) where practicable in prioritising initiatives. 

Avoid any unnecessary production of foam and foam wastewater and combine polluting activities, 
where possible, to allow for mutual capture points. Examples include: 

 Undertake training activities with water or training foam only 

 Use minimum amount of foam required for system / equipment testing 

 Reduce frequency of system / equipment testing to meet capability requirements 

 Identify any potentially polluting activities that can be undertaken at a better equipped facility 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Procurement 
Personnel / Supply 
Change Managers 

Design Personnel 

Site / Base Manager 

Environment and 
Sustainability 
Managers 

1C.1.2 Consider ESD in the 
design and 
construction of all new 
firefighting foam 
storage and handling 
facilities. 

Requirements for ESD are included in the Defence Smart Infrastructure Handbook (Ref M), which 
states that all facility and infrastructure designs shall aim to promote recycling, re-use and reduced 
disposal of waste-to-landfill in the construction, operation and decommissioning stages of the 
infrastructure lifecycle.  

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Procurement 
Personnel / Supply 
Change Managers 

Design Personnel 

Procurement 

1C.1.3 Only procure foams 
that meet capability 
and environmental 
requirements.  

ALL FOAMS 

 Foam products must be fit for purpose and meet Defence capability requirements.  

 Foams are to be procured and used for their intended purpose only.  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/SmartInfrastructure/Docs/Handbook/SmartInfrastructureHandbookV1Jun19.pdf
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Do not procure foams 
that contain PFOS, 
PFHxS or PFOA as 
active ingredients. 

 Foams containing PFOS, PFHxS or PFOA as active ingredients must not be procured. 

 Foams containing PFAS must not be procured for new land based fire suppression systems. 
Any new-build design, which at the time of release of this updated Annex has not yet reached 
the 30% detailed design stage, which must have a dedicated foam system, must strictly be 
designed for the use of F3 only. Other alternatives to firefighting foams can be explored if they 
meet the requirements for asset protection. 

 Provision of environmental data set out in Appendix 1C.B must be incorporated into 
procurement contracts with suppliers.  

 Where multiple products meet capability requirements, the environmental data set out in 
Appendix 1C-A must be compared by an appropriately qualified person, prior to the 
procurement being finalised, to ensure the foam product with the least environmental impact is 
procured. EE Branch can be contacted for support at pollution.prevention@defence.gov.au 

 

CLASS B FOAMS 

 Class B foam products must meet the relevant Defence Group or Service capability 
requirements (Ref HH).  

 
 

ARFF FOAMS 

 In accordance with E&IG Directive – INTRODUCTION INTO SERVICE DIRECTIVE FOR BIO-
EX ECOPOL-A IN ARMY, AIR FORCE AND CONTRACTED AIRCRAFT RESCUE & 
FIREFIGHTING VEHICLES, Bio-Ex Ecopol A, a fluorine-free foam product, must be used in all 
Army, Air Force and contracted ARFF vehicles.  

 

TRAINING FOAMS 

 Training foams must not contain fluoro-surfactants i.e. PFAS. 

 

BFFF  

/ Civilian) 

Contract Managers 

Groups and Services 

EE Branch 

mailto:pollution.prevention@defence.gov.au
http://collab/EIDomain/Collaboration1/foamsworkinggroup/SitePages/ARFF%20Sub%20Working%20Group.aspx
http://collab/EIDomain/Collaboration1/foamsworkinggroup/SitePages/ARFF%20Sub%20Working%20Group.aspx
http://collab/EIDomain/Collaboration1/foamsworkinggroup/SitePages/ARFF%20Sub%20Working%20Group.aspx
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

 BFFF products must meet capability requirements. 

 Phosphate-free BFFF must be procured, where they meet capability requirements.  

 BFFF products must not contain fluoro-surfactants i.e. PFAS. 

 

1C.1.4 Where multiple 
products meet 
capability 
requirements, procure 
the foam with the least 
environmental impact. 

Where multiple foam products meet capability requirements, the environmental data set out in 
Appendix 1C.B must be compared by an appropriately qualified person, prior to the procurement 
being finalised, to ensure the foam product with the least environmental impact is procured.  

EE Branch can be contacted for support at pollution.prevention@defence.gov.au.   

 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

CASG 

Groups and Services 

Risk Assessment 

1C.1.5 Prepare an 
environmental risk 
assessment, or site 
sensitivity assessment, 
for equipment and 
associated activities. 

The risk assessment should identify potential sources of pollution, environmental receptors 
including exposure to sensitive ecosystems and exposure pathways between the source and 
environmental or human receptors. The risk assessment should take into account the whole-of-life 
of the equipment or facility (e.g. design, procurement, operation and disposal).  

The environmental risk assessment must be completed in accordance with the E&IG Risk 
Management Framework (Ref N), prior to the commencement of the storage or handling of foam 
products. 

In cases where equipment is ageing, particularly under-ground pipe work, the probability of the 
system developing or having leaks should be considered within the environmental risk assessment 
or site sensitivity assessment. Risks for leaks and pollution should also be considered where 
equipment does not meet current design standards. 

The risk assessment must be used to identify any protected places and environmentally sensitive 
receptors within the vicinity of the foam use and storage. Consideration must also be given to the 
transport of pollution in the environment. Given the expected long range transport, in air or water, of 
contamination, down-gradient sensitive receptors which may be impacted, should a release occur, 
must also be taken into consideration.  

Site / Base Manager 

CASG 

Senior 
Environmental 
Personnel 

Environment and 
Sustainability 
Managers  

mailto:pollution.prevention@defence.gov.au
http://intranet.defence.gov.au/estatemanagement/Governance/Risk/Policy.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Risk/Policy.asp


Pollution Prevention Guideline Annex 1C – Firefighting Foam Management 

1C-10 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

The Australian Standard for the storage of various chemicals specifies separation distances 
between defined protected places (that is, facilities and receptors) see AS (Ref PP). Additional 
details are also included in in Annex 1D (Fuel and Chemical Storage and Handling) of the PPMM 
(Ref Q). 

 If an impact to the environment has been identified the location must be recorded in the Garrison 
Estate Management System, Environmental Factor Management – Contaminated Sites Records 
(GEMS EFM – CSR). 

1C.1.6 Prepare a risk 
mitigation document 
that is endorsed by the 
Environment and 
Sustainability Manager 
(ESM). 

Where a Class B foam is authorised for use in a facility by the Defence Capability Manager for 
firefighting foam/DEPSEC E&I, an ECC or other arrangement must be made and agreed with the 
relevant Environment and Sustainability Manager (ESM). 

 

Storage 

1C.1.7 Manage the storage of 
all foam (and 
complimentary 
firefighting agents) to 
prevent release to the 
environment. 

The amount of stored foam and complimentary agents such as DCP must be kept to the minimum 
required for operational use and emergency reserve stock.  

Storage of DCP must be in accordance with the SDS. 

Do not store foam stock near hazardous chemicals or in a hazardous environment. 

Labels should be kept intact and be clear and easy to read. Additional labels can be obtained from 
Chem Alert where required. 

The SDS must be kept in a location for easy access by all personnel. 

Foam in containers with broken seals will have a reduced shelf-life. Seals should be kept intact 
where possible until the product is required to be used or tested.  

All storage and handling of foams and DCP should be undertaken within an area of secondary 
containment (e.g. a suitably sized and located bund). This includes any transfer of waste via 
pumping and decanting, with all pipework and joints located within the bund as well as any potential 
filling of transport containers.  

Leaking containers must be replaced promptly, or placed within a clean container, labelled and 
sealed.  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
Managers 

E&IG 

Design 
Requirements - 
Capital Facilities and 
Infrastructure (CFI) 
and CFI Contractors 

Project Delivery 
Services (PDS) / 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Pollution/implementation.asp
http://chemalert/chemalert/
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Leaking storage tanks must be repaired or replaced promptly, with adequate temporary spill control 
and containment measures put in place immediately upon identifying the leak. 

Any spills or waste that may be generated should be soaked up with an inert soaking material, such 
as saw dust, vermiculite or carbon-based products, and disposed of in accordance with disposal 
requirements outlined in Requirements 1C.1.21 to 1C1.27. Empty containers should be disposed 
of by similar means or returned to the supplier.  

Spills and accidental releases must be reported through GEMS. 

Directorate Estate 
Works Program 
Office (DEWPO) 

1C.1.8 Design storage 
facilities to prevent 
release to the 
environment. 

Appropriate storage containers (including above-ground storage tanks (ASTs) and under-ground 
storage tanks (USTs)) and facilities are required to minimise the risk of pollution to environment 
from the method of storage. 

All foam products and DCP must be stored in a cool, well-ventilated, bunded and roofed facility. 
Foam must be stored out of direct sunlight and rain ingress must be avoided.  

The AS 1940-2017 recommends that spill compound capacities be approximately 110% of the 
largest storage container or 25% of total volume stored (whichever is greatest), to facilitate the 
management of spill emergencies. The capacity of the bund must be assessed to account for any 
firefighting foam or wastewater that may be released into the bund.  

The bund must be made from an impervious material. The bund must be sealed and all piping 
should enter or exit the bund over the wall to the storage facility. 

Storage areas must not be connected to sewer or stormwater. 

If only small quantities are kept in storage and a fixed spill compound is unavailable, a bunded pallet 
with sufficient spill control may be adequate, and the need for built secondary containment may not 
be required. Bunded pallets must meet AS requirements for spill containment.  

Regardless of the volume of foam stock, all foam must be stored on hardstand surfaces, not on 
unsealed surfaces, with adequate secondary containment. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
Managers 

E&IG 

Design 
Requirements - CFI 
and CFI Contractors 

PDS / DEWPO 

Handling 

1C.1.9 Undertake decanting of 
foams DCP with no 
release to the 
environment. 

Decanting Class B foams from storage containers must be carried out within a bunded facility with 
appropriate collection systems in place, to ensure no spills are released into the environment. 

Training foams and BFFF storage containers must be decanted on hardstand as a minimum, 
however, it is preferred that the area is well-ventilated and bunded with appropriate collection / 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

drainage systems. 

DCP transfer into vehicles must be undertaken in an enclosed facility with appropriate ventilation, 
Purpose built transfer systems/machines must be used to avoid release of DCP. Any spills should 
be swept up and disposed of in sealed plastic bags in dedicated DCP waste disposal drums. 

 

1C.1.10 Maintain plant and 
equipment adequately 
to reduce the risk of 
pollution.  

Plant and equipment includes:  

 fixed delivery systems (eg hangars, fuel storage areas) 

 mobile delivery systems (e.g. appliances or mobile fire extinguishers) 

 storage, collection, containment, treatment and disposal systems. 

Pollution can occur through runoff from Class B foam-contaminated infrastructure (e.g. unsealed 
concrete), leaks from inadequate bunding, cracks in hardstand, and loss of integrity of foam storage 
tanks, retaining walls, valves, pumps, flanges and seals as well as accidental discharge from the 
systems. 

Hard stand areas at risk of being inundated by foam should be treated to prevent absorption.  

Foam storage and handling infrastructure must be kept in good condition. Regular pollution 
prevention audits and maintenance must be undertaken at the facility. Auditing of foam storage and 
handling facilities should be undertaken in accordance with the requirements in Table 1C.2.  

Information on maintenance and upkeep of fixed delivery systems is included in the Defence 
Manual of Fire Protection Engineering (MFPE) (Ref I). 

If defective foam storage and handling infrastructure or equipment is identified on the Defence 
estate, it should be logged in an AE547, and an environmental non-conformance registered through 
the Garrison Estate Management System (GEMS). Personnel without access to GEMS should 
report all environmental incidents through the Defence Environmental Incident Reporting Tool and 
notify their Chain of Command. 

The Base Services Support Centre (BSSC) (1800 658 975) can be contacted to fix any faults. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

1C.1.11 Only use foams (and 
complimentary 
firefighting agents) for 

Different foam products (e.g. training and operational foams) are not to be mixed. 

Class B foams containing PFAS must not be used for fire training or bushfire fighting, and must be 

Site / Base Manager 

Facility Service 
Delivery Personnel 

http://intranet.defence.gov.au/home/documents/departmental/manuals/mfpe.htm
http://intranet.defence.gov.au/home/documents/departmental/manuals/mfpe.htm
http://intranet.defence.gov.au/cgi-bin/hive/hive.cgi/AE547.pdf?HIVE_SESSION=fqpkinnklwtt/127.0.0.1&HIVE_PROD=0&HIVE_REQ=2001&HIVE_REF=hii%3a89494&HIVE_RET=ORG/AE547.pdf
http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
http://drnet.defence.gov.au/dsrg/DSOContracts/BaseServicesContracts/Pages/BSSC.aspx
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

their intended purpose. used for their intended purpose only. 

Only approved training foams or water can be used for training activities. Equipment used in training 
must be completely flushed prior to introducing training foam concentrate and immediately at 
completion of training. Wastewater from the flushing must be collected and disposed of 
appropriately.  

BFFFs contain surfactants to create foam and can be used to fight other Class A fires on the estate 
such as tyre and structural fires as appropriate.  

DCP should only be used for its intended purpose as stated in the product SDS.  

(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
Managers 

1C.1.12  Design foam systems 
to mitigate releases to 
the environment.  

A purpose-built facility for hangars (for static systems) will include, as a minimum, a fully covered 
hardstand area (free of cracks and crevices) in a roofed hangar and be appropriately bunded. The 
facility must be designed to collect and contain all the foam / wastewater, as a no release (closed) 
system. 

Static systems are also required for fuel farms. The facility must be designed to minimise release of 
foam to the environment. Controls may include bunding and collection systems.  

An annex facility will be designed to pump water or foam product for periodic testing of the 
functionality of the whole system, as well as proportionality testing. The annex facility must be 
designed to collect and contain the foam / wastewater, as a no release (closed) system. 

Fuel farm and other Defence Fuel Installation (DFI) testing facilities must be designed to collect and 
contain the foam / wastewater in a closed system.  

Foam wastewater must be captured and tested for PFAS in order to determine the most appropriate 
re-use or disposal method. EE Branch can be contacted for support regarding testing requirements 
at pollution.prevention@defence.gov.au.   

The facility must be maintained to minimise accidental activations of the system. In addition, the 
system should include installation of a detection and external / remote control system to expedite 
rapid deactivation where appropriate. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Design 
Requirements - CFI 
and CFI Contractors 

1C.1.13  Complete testing of 
and flushing of fixed 
foam systems with no 
release to the 
environment. 

Defence requires that static fire suppression systems are appropriately tested for operational 
effectiveness. Environmental controls for the testing are as follows: 

 The facility (fixed system) should be designed to collect and contain the foam / wastewater, as a 
no release (closed) system. During testing there should be no egress from the facility. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 

mailto:pollution.prevention@defence.gov.au
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

  The testing of fixed systems in the hangars or fuel farms must use water as a testing medium 
where possible. 

 Hard stand areas at risk of being inundated with foam should be treated to prevent absorption.  

 The majority of the testing program should be planned and conducted using plain water, as far 
as practicable. This water may be recycled or re-used for other purposes, if it can be shown it is 
not contaminated with residual PFAS contamination, but it is not to be mixed with foam 
wastewater. The foam product must only be used when it is essential, and the volume of the 
generated foam should be kept to a minimum.  

 The testing and flushing must not be conducted during periods of rainfall, if the test facility is 
uncovered. 

 The fixed systems should be appropriately designed to collect and contain the wastewater in a 
dedicated tank for storage until ready for treatment or disposal. If a Class B foam is in use in the 
system the wastewater is to be collected and it is preferred that the wastewater is disposed of 
by the National Waste Contractor (NWC). 

 Where an onsite treatment facility exists water may be treated prior to disposal by the NWC. 

 Any solid waste resulting from oil / water separator must be disposed of by the NWC. 

 Foam wastewater generated by testing and flushing could be of a significant volume. To 
minimise the wastewater treatment costs for off-site disposal (charges paid on the basis of 
volume), the volume of wastewater generated by testing and flushing must be tightly controlled 
and kept to a minimum. The volume of wastewater generated through testing and flushing is not 
to be diluted by mixing the foam wastewater with the plain water collected from the initial 
testing. Minimising the volume of wastewater is consistent with the Defence Waste Minimisation 
Policy (Ref G). 

 All personnel conducting the foam testing and flushing shall be aware of their environmental 
obligations and make every effort to ensure that foams and related substances are contained. 
This process should be formalised through the completion of an Environmental Clearance 
Certificate (ECC), or through Standard Operating Procedures (SOPs). Environment and 
Sustainability Managers should be consulted where necessary for further advice. 

Where a purpose-built facility is not available, or where the facility is unusable for maintenance 
reasons or unable to contain the wastewater (either design problems or large cracks rendering 

/ Civilian) 

Fire Fighters 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

containment of wastewater difficult), the testing and flushing activity should not occur. If operational 
requirements arise, under a full ECC, and only where no other options exist, testing may be 
conducted on hardstand areas. The hardstand area must be appropriately bunded. The state and 
location of the hardstand must be assessed prior to testing of the facility (e.g. lining state of repairs, 
condition of expansion gaps, and accessibility of contaminants to sensitive flora, fauna or water 
catchments). All wastewater generated must be able to be contained and disposed of in accordance 
with this Guideline. Testing must not occur on days of rain or high wind.  

1C.1.14  Complete testing of 
and flushing of 
vehicles and portable 
firefighting equipment 
with no release to the 
environment. 

 

Testing and flushing activities of vehicles and portable firefighting equipment must be conducted in 
an appropriately designed facility (closed system capable of capturing, diverting, treating (where 
possible) and storing of generated wastewater and run-off).  

The volume of spent foam concentrate / wastewater is to be minimised during testing and flushing 
of firefighting equipment or systems.  

Plant, equipment and infrastructure associated with the purpose-built facility where testing of 
firefighting equipment, vehicles, extinguishers, and decanting of Class B foam products occurs, will 
have different design features as distinct from the static systems design. This facility will: 

 Be designed with a hardstand area, surrounded by foam retaining walls without any gaps to 
contain at least 180 degree arc of spraying of the foam by hand- held nozzles. 

 Have a hardstand area installed on a continuous liner or system demonstrated to be impervious 
to PFAS, to prevent the spread of foam products into the soil, groundwater and / or the facility 

 Have stormwater diversions around the facility where required. 

 Have bunding to fully contain foam / wastewater, but should be able to divert rain water from the 
foam wastewater. The hardstand area and the walls must be large enough and be capable of 
conducting testing of the vehicle monitors and other mobile firefighting equipment or 
extinguishers, and must be free of cracks or crevices. 

 Not be used for the testing and flushing of equipment, inspection or refilling of extinguishers, 
and the decanting of foam from one container to another during periods of rainfall or high winds, 
where the purpose-built facility is not covered. 

 Allow for rainwater run-off from the hardstand area to be diverted for recycling purposes, during 
non-activity periods, however, it must not be mixed with the foam wastewater. 

 Be designed in a manner to collect and contain the foam / water, as a no release (closed) 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Fire Fighters 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

system. 

 After testing, be required to be flushed with fresh water to the holding tank to remove residual 
foam from the concrete surface which would otherwise remain when the surface dries. 

 Be designed for fuel fire training use and the foam / water separator will be designed to capture 
any escaping unburnt fuel in the foam / water. 

 Be designed to accommodate decanting. Where specifically designed decanting areas are not 
available, decanting of Class B foam will be carried out within the facility.  

Similarly, portable equipment, such as extinguishers must be inspected or emptied / recharged on-
site in the same purpose-built area. Alternatively, the extinguishers can be emptied / recharged off-
site by a suitable contractor. Foam wastewater generated by testing and flushing could be of a 
significant volume. To minimise the wastewater treatment costs for off-site disposal (charges paid 
on the basis of volume), the volume of wastewater generated by testing and flushing must be tightly 
controlled and kept to a minimum. The volume of wastewater generated through testing and 
flushing is not to be diluted by mixing the foam wastewater with the plain water collected from the 
initial testing. Minimising the volume of wastewater is consistent with the Defence Waste 
Minimisation Policy (Ref F). 

Regular maintenance and inspections must be conducted in accordance with Table 1.C.2. 
Equipment must be maintained in an appropriate condition, and repaired or replaced when needed. 

All personnel conducting the foam testing and flushing shall be aware of their environmental 
obligations and make every effort to ensure that foams and related substances are contained. This 
process should be formalised through the completion of an Environmental Clearance Certificate 
(ECC), or through Standard Operating Procedures (SOPs). Environment and Sustainability 
Managers should be consulted where necessary for further advice. 

  

1C.1.15  Conduct firefighting 
training in purpose-
built facilities with a 
collection system for 
generated foam and 
water. 

All personnel conducting firefighting training shall be aware of their environmental obligations and 
make every effort to ensure that foams and related substances are contained and there is no 
release to the environment. The environmental controls for the training activity must be formalised 
through the completion of an Environmental Clearance Certificate (ECC), or other arrangement 
made and agreed with the relevant Environment and Sustainability Manager (ESM), or through 
Standard Operating Procedures (SOPs). Environment and Sustainability Managers must be 
consulted for further advice and/or for awareness. Environmental controls for firefighting training are 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Fire Fighters  
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Test DCP in suitably 
controlled 
environments.   

as follows: 

 Training foams and water must be used except where the training with Class B foams is 
required to meet personnel qualification requirements. Training with Class B foams can only be 
undertaken at a facility designed specifically for this purpose. All other training must only occur 
using training foam or water. 

 Firefighting training on a mock-up building / structure is to be conducted in a purpose-built 
facility. Similarly, all Class B fire training must be conducted using appropriate facilities only. 
The purpose-built facility or appropriate facility should incorporate an oil / water separation 
system, foam retaining wall and containment system, which directs the flow into a holding tank 
or evaporation pond for either re-use or recycling of the wastewater or for ultimate disposal. 

 Where a purpose-built facility is not available, or where the facility is unusable for maintenance 
reasons or unable to contain the wastewater (either design problems or cracks rendering 
containment of wastewater difficult), the training activity should not occur. 

 Training must not be conducted during periods of rainfall or strong winds. 

 Spraying shall be confined to the target area, and at no time shall the foam solution be sprayed 
over a large area. 

 Spraying of foam solution is to occur on hardstand areas approved for that use only and 
spraying on vegetation, soil, or water courses or any area outside of the target area is not 
permitted at any time.  

 Firefighting equipment and facilities must be maintained in good order. 

 The volume of wastewater generated from the flushing of firefighting equipment, and the 
washing of the hardstand and wall area of the training facility at the end of the training must be 
kept to a minimum, and all generated wastewater must be contained. After training and 
maintenance activities, the hardstand area is to be flushed with fresh water into the sump 
system to remove foam contaminants that would otherwise remain on the hardstand when the 
area dries. 

 Water generated from the fire training activities must not enter the environment, and must be 
directed away from stormwater systems. 

 Some fire training areas may need additional controls as the infrastructure may be 

Maintenance 
Agencies (e.g. Royal 
Australian Air Force 
(RAAF) Mechanical 
Equipment 
Operations and 
Maintenance Section 
(MEOMS)) 

Environment and 
Sustainability 
Managers 
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contaminated with PFAS or other site specific contaminants from historical training activities. 
Wastewater from sites with PFAS contamination will need to be disposed of in accordance with 
the PFAS NEMP or by a suitably qualified waste contractor. 

 All solid particulate and unburnt fuel (where applicable) should be separated from the foam / 
wastewater mix and disposed of appropriately. If fuels have been used for training then the 
materials may need to be disposed of as hazardous waste ((refer to Annex 1H (Solid Waste 
Storage and Handling) and Annex 1E (Liquid Waste Storage and Handling) of the PPMM). 

Training procedures and processes must be reviewed periodically in line with the changing 
environmental requirements in consultation with the Environment and Sustainability Managers. 

The following control measures should be adopted in standard operating procedures for testing of 
DCP: 

 The minimum of DCP should be used to achieve testing objectives.  

 DCP should be tested in suitably enclosed facilities to prevent release to the environment. As a 
minimum this should include a roof, hardstand floor and three walls.   

 Dry clean up procedures should be used to collect DCP residues following testing to prevent 
release to the environment.  

 Dispose of dry residues in sealed plastic bags (to prevent dust generation) in dedicated DCP 
waste disposal drums. 

 WHS requirements set out in the product SDS should be incorporated into the standard 
operating procedures for testing of DCP. 

Drainage Systems and Containment 

1C.1.16  Conduct wastewater 
collection and storage 
within a closed system. 

Foam wastewater must not be directed to stormwater drains, vegetation, soil, wetlands, 
groundwater, or directly to sewer systems (including sewer associated with Defence operated 
Wastewater Treatment Plants (WWTP)).  

The facility must be a closed system. The designer must ensure that the wastewater will not be 
released into the stormwater drain or the environment under any circumstances (see Section 
1C.1.13). 

During an emergency firefighting operation, where total containment of wastewater may not be 
achieved, the incident must be reported to the relevant Environment and Sustainability Manager 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

CFI 

Environment and 
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and reported through GEMS. Personnel without access to GEMS should report all environmental 
incidents through the Defence Environmental Incident Reporting Tool.  

Sustainability 
Managers 

1C.1.17  Design wastewater / 
foam collection 
systems as closed 
systems. 

Wastewater / foam collection systems will be similar for all foam facilities, and integrated collections 
and storage systems may be feasible for the base / site. 

The following environmental requirements will apply for the wastewater / foam collection systems: 

 The system including the oil separator must be designed with appropriate capacity to avoid 
overflow from the flow channels and the residence time through the system will be rated 
sufficiently to allow full coalescence of the foam. 

 The separator must have the ability to remove solid sludge from the wastewater / foam for off-
site disposal. 

 Wastewater may be allowed to gravitate to a dedicated tank, for storage. Where the wastewater 
is directed to a sump, consideration should be given to its integrity for the purpose and its 
capacity to hold wastewater without overflow. 

 The pump for the wastewater from the sump must be sized and rated correctly, and designed 
adequately to transfer the wastewater to a dedicated tank or an evaporation pond. 

 The dedicated tank storage facility (AST preferred) must be able to hold at least the volume of 
wastewater generated from six weeks of operation, plus the volume of wastewater that may be 
generated from any overspills. The tank will be covered to avoid rain ingress. 

 The tank will be suitable for the storage of foam contaminated wastewater (e.g. it should be 
coated internally to prevent corrosion from foam) and be accessible for periodic cleaning and 
sludge collection. The tank will be fitted with a dedicated pump (appropriately sized and rated) 
to transfer wastewater for disposal. 

Evaporation ponds are not the preferred method of containment of foam contaminated water, and 
no new evaporation ponds should be constructed. If an evaporation pond currently exists on site, 
and is part of an existing system, the following must apply until the system can be upgraded: 

 The evaporation pond must be designated for the purpose and have sufficient capacity to 
capture any overspill as well as any rain ingress (in the case of an open pond). No clean 
stormwater will be directed to the evaporation pond 

 The evaporation pond must be made inaccessible to all non-essential personnel, and minimise 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

CFI 

Environment and 
Sustainability 
Managers 
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access to terrestrial fauna and birds 

 The evaporation pond must have an impervious layer such as a High Density Polyethylene 
(HDPE) layer, supported by an impervious clay layer, to avoid direct seepage of foam products 
into the soil, or groundwater 

 The pond must have a sludge collection system for periodical removal of sludge. The sludge, or 
any other particulate solid collected from the pond, must be tested for PFAS and other site 
specific contaminants and disposed of to a suitable facility. 

Treatment and / or disposal 

1C.1.18  Foam and wastewater 
containing PFAS 
(including stormwater) 
must be managed 
appropriately.  

All waste from foam spills, accidental release, training activities, and where possible emergency 
incidents, should be diverted to a holding tank prior to disposal.  

No diversion of run-off or wastewater to stormwater is allowed from facilities associated with the use 
of fluorinated foam products. 

The drain valves of collection systems must remain closed at all times, except under supervision 
during emptying for disposal by the NWC. 

The re-use of foam contaminated water, including treated wastewater, can be considered where it 
meets relevant guideline values. The PFAS NEMP sets out guidance on acceptable re-use of PFAS 
contaminated water onsite.  

The Directorate of PFAS Remediation in EE Branch can provide indicative treatment criteria on a 
site by site basis, at sites where PFAS water treatment plants have been established. The use of 
Directorate of PFAS Remediation PFAS Water Treatment Plants (these are specific PFAS 
treatment plants and differ from waste water treatment plants) may be available to Defence projects. 
Contact Directorate of PFAS Remediation for more information. 

Any consideration of re-use of foam contaminated water must be discussed with the local 
environment and sustainability manager. 

Consideration must be given to other potential contaminants (e.g. nutrients, petroleum 
hydrocarbons). All analytes must meet the Australian and New Zealand Guidelines for Fresh or 
Marine Water Quality criteria (dependant on location) prior to discharge to the environment or for 
onsite re-use, this includes treated wastewater or foam.  

Analytical testing of wastewater containing PFAS for off-site disposal and on-site re-use must be 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
Managers 

NWC 
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conducted in accordance with all relevant Defence, Commonwealth and relevant State / Territory 
requirements. 

Acceptable re-use options which may be available to Defence are: 

 Irrigation of non-edible crops 

 Dust suppression 

 Industrial process water.  

Re-use of water on site must be completed with an ECC in place, unless other arrangements have 
been made and are agreed with the relevant Environment and Sustainability Manager (ESM). 

Most current wastewater treatment plants (WWTP) are not able to treat PFAS in wastewater. This 
includes most Defence operated WWTPs.  

Any water discharged from the facility via sewer must meet the requirements set out in the TWA. 

Foams which are fully biodegradable and contain no PFAS, including PFAS from cross-
contamination, can be disposed to sewer under a TWA, or with an agreement with the operator of a 
Defence-owned WWTP. Consideration must be given to the ability of the WWTP to be able to treat 
the foam.  

Further information on wastewater treatment can be found in in Annex 1J (Wastewater Treatment 
Plants) of the PPMM.  

Packaging and labelling of waste for transport must be compliant with the PFAS NEMP (Ref AA) 
and applicable State or Territory requirements, where relevant. 

1C.1.19  Implement appropriate 
controls for the 
treatment and reuse of 
foam wastewater. 

The treatment of foam / wastewater should be risk assessed using the process described in 
Requirement 1C.1.5 above. The specific treatment process to treat foam wastewater should be 
developed in consultation with the EE Branch, and an appropriately qualified and experienced 
professional. 

Any by-products or secondary wastes (including solid wastes) generated in the treatment process 
must be disposed of in accordance with Requirement 1.C.23 below. 

Where non-fluorinated foam wastewater after initial holding and bio-degradation (following its 
containment for a period of time), contains no PFAS or other contaminants and meets water quality 
requirements for release to the environment, this wastewater may be able to be released on site. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

NWC 

Environment and 
Sustainability 
Managers 
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Some foams (e.g. BFFF) may be treated by direct application to suitable ground for bio-degradation. 
This must be completed under an ECC (or other arrangement made and agreed with the relevant 
Environment and Sustainability Manager (ESM)) and liaison with the regional environmental staff is 
required before any disposal to the environment. 

EE Branch 

1C.1.20  Treat foam wastewater 
to a level that complies 
with site specific 
discharge criteria.  

If foam wastewater is being discharged from the Defence estate, it must be treated and shown to 
meet site specific discharge criteria which comply with the applicable Commonwealth, State / 
Territory and local regulations (such as a TWA). If local regulations are not available, appropriate 
criteria must be developed in consultation with the following stakeholders: 

 Local authorities responsible for receiving the wastewater (e.g. local water authority, State or 
Territory environmental authorities) 

 Appropriately qualified and experienced environmental professionals 

 Defence personnel (including site / base personnel and the EE Branch). 

Where site specific discharge criteria are unable to be established, foam wastewater must not be 
discharged from the site / base. Instead it should be disposed of to an appropriately licensed facility. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
Managers 

1C.1.21  Appropriately monitor 
treated wastewater to 
ensure it meets site 
specific discharge 
criteria or relevant 
disposal requirements. 

Refer to Table 1C.2 below. Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
Managers 

1C.1.22  Re-use or recycle 
treated foam 
wastewater where 
possible. 

Treated wastewater may be re-used or recycled only where PFAS has been removed to the 
standards described below, and with an ECC in place or other arrangement made and agreed with 
the relevant Environment and Sustainability Manager (ESM). Water quality must be validated by an 
appropriately qualified and experienced environmental professional prior to re-use or recycling. 

ESD and WOL principles should be considered where possible. Further information on ESD and 
WOL can be found in the Defence Smart Infrastructure Handbook (Ref M). 

In order of preference, the following re-use / recycling options for wastewater impacted by PFAS are 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
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available for consideration where all requirements are met: 

1. Onsite irrigation / infiltration 

Any volume of wastewater may be discharged to environment by onsite irrigation / 
infiltration where the following are met: 

a. The water has been treated to below LOR where LOR is 0.01 µg/L total PFAS by 
TOP assay  

b. No other unacceptable risk exists, including from non-PFAS contaminants 

c. an ECC is in place, or other arrangements have been made and are agreed with 
the relevant Environment and Sustainability Manager (ESM). 

If treatment to the criteria is not possible,  onsite irrigation / infiltration for beneficial reuse by 
irrigation / infiltration may still be acceptable where a suitably qualified environmental 
professional has assessed the environmental risks and concluded they are acceptable with 
reference to: 

a. The use of regional groundwater for drinking water supply 

b. The highest beneficial use of water in the downstream environment 

c. The surrounding surface water environment 

d. The total load of PFAS in the wastewater (include all discharges from site) 

e. No other unacceptable risk exists, including from non-PFAS contaminants 

2. Discharge to engineered stormwater drains and infrastructure (onsite or offsite) 

a. PFOS and PFOA concentrations are less than PFAS NEMP freshwater or marine 
guideline values (as deemed relevant by a suitably qualified environmental 
professional).  

Managers 

Contractors 
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b. Concentrations of other contaminants are less than relevant values in the 
Australian and New Zealand Guidelines for Fresh or Marine Water Quality (as 
deemed relevant by a suitably qualified environmental professional). 

c. In accordance with relevant state / territory / local regulations, including holding any 
required licences and permits.  

d. An ECC is in place or other arrangements have been made and are agreed with the 
relevant Environment and Sustainability Manager (ESM). 

e. Discharge is monitored for contaminates of concern during routine water quality 
monitoring. 

3. Discharge to sewer 

a. A Trade Waste Agreement (TWA) and ECC (or other arrangement made and 
agreed with the relevant Environment and Sustainability Manager (ESM)) are in 
place. 

b. Concentrations of PFAS and other contaminants meet criteria set out in the TWA. 

Re-use of wastewater from WWTP must be undertaken in accordance with Guidelines for 
Sewerage Systems, Use of Reclaimed Water (Ref A) and Annex 1J (Wastewater Treatment Plants) 
of the PPMM. 

1C.1.23  Conduct foam waste 
transportation in 
accordance with 
relevant State or 
Territory requirements, 
using appropriately 
licensed waste 
contractors. 

All transportation of waste must be handled by appropriately licensed waste transporting 
contractors, according to the applicable State or Territory requirements, where relevant. At a site / 
base level, the NWC can provide this service. 

Where the treatment option is unavailable, an accredited trade waste disposal contractor shall be 
engaged to dispose of the wastewater off-site as a liquid waste to an authorised State or Territory 
liquid effluent treatment centre or wastewater treatment centre. The contractor will submit the details 
of the quantity of the waste, where the waste has been deposited, and a formal acceptance receipt 
of the waste from the receiver to the facility manager and the contract manager.  

PFAS-contaminated materials, including waste PFAS-containing products are considered to be 
Dangerous Goods Class 9 by the States and Territories. Waste must be managed in accordance 
with the PFAS NEMP (Ref AA) which includes the following labelling requirements: 

 Category: Organic chemical (M)  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

NWC 

Environment and 
Sustainability 
Managers 
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 Description: Per- and poly-fluoroalkyl substances (PFAS) contaminated materials, including 
waste PFAS containing products and contaminated containers  

 Waste Code: M270  

The associated waste descriptions must include a reference to the PFAS present, sufficient to 
accurately reflect the nature of the waste. Where multiple waste codes apply, the waste must be 
reported using the description ‘Per- and polyfluoroalkyl substances (PFAS) contaminated materials, 
including PFAS-containing waste products and contaminated containers’.  

Further information on transport of solid and liquid wastes can be found in the PPMM Annex 1E: 
Liquid Waste Storage and Handling and Annex 1H: Solid Waste Storage and Handling. 

Evidence of appropriate disposal should be kept by Defence personnel in an electronic format and 
by the NWC. 

1C.1.24  Appropriately manage 
infrastructure and 
equipment 
contaminated with 
fluorinated foam 
residues to avoid 
human health and 
environmental impacts. 

Potentially PFAS contaminated  infrastructure and equipment can include: 

 Foam delivery systems (including fixed and mobile systems) 

 Floors, walls and other surfaces 

 Holding tanks 

 Drains 

 Firefighting training equipment, facilities and structures 

 Equipment required to clean up firefighting foams (including clothing). 

Where disposal of old infrastructure, equipment and / or debris are required, it must be segregated 
and decontaminated prior to disposal to meet the relevant state and territory regulations. Where 
there is a need for new infrastructure, the associated CEMP must include scope for 
decontamination and disposal of contaminated material for review by Defence. 

Decontamination may include flushing and cleaning with water to reduce the PFAS/other 
contaminant load of the equipment or infrastructure.  

All wastewater from cleaning activities is required to be collected, contained and managed in 
accordance with Requirement 1C.1.21 Wastewater must be tested for PFAS and other 
contaminants prior to disposal / discharge. Wastewater containers must be managed as per 
Requirement 1C.1.25. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
Managers 

NWC 
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On completion of the decontamination, the equipment or infrastructure must be tested and be below 
laboratory limit of reporting for PFAS compounds. If PFAS are still present further decontamination 
may be required.  Sampling for testing is conducted by capturing water run-off directly from the 
cleaned equipment. 

If the infrastructure / equipment are unable to be decontaminated on the site / base, it must be 
categorised, transported and disposed of to an appropriately licensed facility, in accordance with 
applicable State or Territory regulations, where relevant (see Requirement 1C.1.24). 

1C.1.25  Dispose of waste from 
cleaning and treatment 
activities appropriately  

Waste by-products, including solid and liquid waste from treatment and cleaning of contaminated 
assets must be disposed of appropriately, in accordance with Annex 1E Liquid Waste Storage and 
Handling and Annex 1H Solid Waste Storage and Handling and relevant state or territory 
regulations.  

PFAS contaminated waste must be labelled in accordance with the PFAS NEMP (Ref AA) prior to 
disposal and transport. 

The treatment of infrastructure must include appropriate controls to prevent, contain and clean-up 
spills or leaks of wastewater (treated and un-treated), by-products and any chemicals used in the 
treatment process (see Table 1C.2 and Table 1C.3 and below).  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Contractors 

 

1C.1.26  Manage all Class B, 
including fluorinated, 
foam containers as 
contaminated material 
and dispose of 
appropriately. 

All containers which have contained foam must be managed as contaminated material. Where they 
cannot be reused or recycled they must be disposed of in accordance with the state or territory 
regulations.  

 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

 

Disposal of concentrate 

1C.1.27  Store and handle foam 
concentrate 
appropriately during 
disposal to avoid 
human health and 
environmental impacts. 

See Requirements 1C.1.6 – 1C.1.21 above for information on storage and handling considerations.  

Waste storage facilities should be included in monitoring and auditing activity requirements outlined 
in Table 1C.2. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
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Sustainability 
Managers 

1C.1.28 Conduct the transport 
of waste foam 
concentrate in 
accordance with 
relevant State or 
Territory requirements, 
using appropriately 
licensed waste 
contractors. 

Transportation of waste foam concentrate for disposal must be in accordance with Requirement 
1C.1.23 and the relevant State or Territory requirements, by an appropriately licenced contractor. 

Further information on transport of solid and liquid wastes can be found in the PPMM Annex 1E: 
Liquid Waste Storage and Handling and Annex 1H: Solid Waste Storage and Handling. 

 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
Managers 

1C.1.29  Dispose of waste 
contaminated with 
PFOS in accordance 
with the Stockholm 
Convention for 
disposal of POPs 
(POPs). 

Disposal of contaminated solid wastes which contain PFOS above 50mg/kg must meet the 
requirements of article 6 of the Stockholm Convention on POPs. 

Where such action is not practical, proponents can propose an alternative disposal method for 
consideration by Directorate of Contamination and Remediation Management (DCARM).  

The PFAS NEMP (Ref AA) and State / Territory requirements and guidance must be considered for 
disposal of any waste contaminated with PFAS, where relevant.  

PFOA and PFHxS are currently being considered for listing under the Stockholm Convention, 
therefore any foam containing PFOA or PFHxS must be treated in the same manner when 
considering disposal. Other PFAS may also need to be considered prior to disposal. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

NWC 

Environment and 
Sustainability 
Managers 

1C.1.30  Dispose of foam 
wastes to appropriately 
licensed facilities, in 
accordance with State 
or Territory regulations. 

Foam waste must be categorised in accordance with applicable State or Territory regulations prior 
to disposal. 

 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

NWC 

1C.1.31  Where current 
available treatment or 
disposal options are 
not considered viable 
by regional 
environmental staff, 

The persistent, bioaccumulative and toxic (PBT) nature of some foam product constituents means 
that their prompt disposal significantly lowers Defence’s environmental risk. Therefore these 
substances should be appropriately disposed of as soon as a viable option is available. Any storage 
of foam waste should be included in the risk assessment described in Requirement 1C.1.5. 

Management controls in Requirements 1C.1.6 – 1C.1.21 above should be applied to the storage 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 
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store foam stock and 
wastewater 
appropriately until a 
viable option becomes 
available. 

and handling of foam wastes. 

Temporary storage facilities should be included in monitoring and auditing activities outlined in 
Table 1C.2. 

Environment and 
Sustainability 
Managers 

1C.1.32 Manage and dispose 
of infrastructure and 
equipment 
contaminated with 
fluorinated foam 
residues appropriately 
to avoid human health 
and environmental 
impacts. 

Infrastructure and equipment with potential to be contaminated with PFAS include: 

 Foam delivery systems (including fixed and mobile systems) 

 Floors, walls and other surfaces 

 Holding tanks 

 Drains 

 Firefighting training equipment, facilities and structures 

 Equipment required to clean up firefighting foams (including clothing). 

Where disposal of old infrastructure, equipment and / or debris are required, it must be segregated 
and decontaminated prior to disposal to meet the relevant state and territory regulations. Where 
there is a need for new infrastructure, the associated CEMP must include scope for 
decontamination and disposal of contaminated material for review by Defence. 

If the infrastructure / equipment are unable to be decontaminated on the site / base, it must be 
categorised, transported and disposed of to an appropriately licensed facility, in accordance with 
applicable State or Territory regulations, where relevant (see Requirement 1C.1.24). 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Environment and 
Sustainability 
Managers 

NWC 

1C.1.33 Immediately notify 
identified stocks of 3M 
Light Water stock to 
the PFAS Investigation 
and Management 
Branch and  Defence 
Special Council 

If any 3M Light Water stock is identified on the Defence estate, the Directorate of PFAS 
Remediation (DPFASR) and the Office of Defence Special Counsel (ODSC) must be advised 
immediately via the following inboxes: PFAS.EstateManagement@defence.gov.au and 
dl.specialcounsel@defence.gov.au. 

ODSC approval must be obtained prior to disposal. Once approval has been obtained, the 3M Light 
Water stock must be disposed of to an appropriately licensed facility, in accordance with State or 
Territory regulations, utilising extant base contractors. 

DPFASR can provide further specific management advice, if required. 

An environmental incident must be recorded as soon as practicable when 3M Light Water has been 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

NWC 

ODSC 

PFASIM Branch 
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identified via the Chain of Command and GEMS. Personnel without access to GEMS should report 
all environmental incidents through the Defence Environmental Incident Reporting Tool. 

Environment and 
Sustainability 
Managers 

 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
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MONITORING, AUDITING AND REPORTING 

28. As with any pollution prevention initiative, its performance needs to be 
monitored to ensure the environment continues to be protected. Results and 
observations are required to be adequately maintained and, where a non-
conformance exists it should be reported using GEMS, and the appropriate actions 
need to be undertaken in a timely manner. Personnel without access to GEMS 
should report all environmental incidents through the Defence Environmental Incident 
Reporting Tool. 

29. Table 1C.2 outlines monitoring, auditing and reporting requirements to be 
implemented across Defence activities. 

 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Monitoring and Auditing  

1C.2.1 Undertake regular 
inspections against 
requirements in the 
facility management 
plan.  

A management plan for facilities using or managing foams must include pollution prevention 
requirements. 

The requirements for the maintenance and upkeep of the foam facility should be included in routine and 
long term inspection of the facility.  

As a minimum, maintenance / inspections must be undertaken for:  

 General housekeeping 

 All storage areas 

 Secondary containment systems 

 Spill kits 

 Leak monitoring systems 

 Gauges and dispensing equipment 

 Drainage systems and foam / water separators 

 Monitoring equipment 

 Waste holding tanks or evaporation ponds etc. 

Records of inspections should be kept at the facility. 

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

 

1C.2.2 Repair or cease use of 
facilities that are shown 
to be faulty, leaking or 
that do not meet the 
minimum standard as 
outlined in Table 1C.1 of 
this Guideline. 

During site inspections, any non-conformance can be noted and a GEMS Incident Form completed. 
Should a leak or non-conformance be identified, controls must be put in place to minimise the leak or 
spill or use of the facility should cease until repairs are undertaken.  

A review of the impact to health and safety and emergency response capability must be considered 
prior to shutting down any system or equipment. 

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

If facility repair is required, Form AE547 can be completed and actioned as a priority.  

1C.2.3 Conduct regular internal 
audits of foam stock.  

Internal audits must be carried out to verify that:  

 A register of the types and quantities of foams held onsite is kept up to date 

 Copies of SDSs for all chemicals held onsite are located in the storage area and are easily 
accessible to personnel. 

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

 

1C.2.4 Appropriately monitor 
wastewater disposed of 
to sewer in accordance 
with a TWA. 

Monitoring of contaminants in waste discharged to sewer must be undertaken in accordance with the 
TWA for the site. Contamination may include BOD or COD of waste discharged to the sewer as well as 
other contaminants. 

Reporting requirements will also be detailed in the TWA. 

If no TWA exists, monitoring must be undertaken as agreed by the WWTP operator. This includes 
Defence-owned WWTPs. 

Advice can be sought from the EE Branch if monitoring requirements for a Defence wastewater 
treatment plan are required to be developed. 

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

WWTP Operator 

 

1C.2.5 Maintain records of the 
disposal of all 
wastewater and foam by 
the NWC. 

Records of all water / foam disposed of offsite by waste contractors must be recorded and maintained at 
the site. 

This must include volumes of waste removed from holding tanks and any results of testing undertaken.  

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

1C.2.6 Appropriately monitor the 
direct disposal of 
wastewater or foam to 
the environment (where 
appropriate). 

If waste foam or water is discharged to the environment for disposal (e.g. BFFF to appropriate ground 
surfaces), additional controls will need to be put in place including monitoring for any adverse effects to 
the environment. An ECC is required for any disposal of foam to the environment. 

Class B foams must not be disposed of to the environment.  

Manager of the 
activity 

Environment and 
Sustainability 
Managers  

1C.2.7 Periodically review the 
environmental 
performance of Aircraft 
Rescue Fire Fighting 
(ARFF) vehicle foam 

A periodic review of the environmental performance of ARFF foam storage, testing and training facilities 
must be undertaken in accordance with the framework set out in Appendix 1C.C. Specific timeframes 
for the review of various requirements are set out in Appendix 1C.C. DEHPD will review the 
requirements on a rolling six-monthly basis. 

Facility Service 
Delivery Personnel 
(Military / 
Contracted) 

http://intranet.defence.gov.au/cgi-bin/hive/hive.cgi/AE547.pdf?HIVE_SESSION=fqpkinnklwtt/127.0.0.1&HIVE_PROD=0&HIVE_REQ=2001&HIVE_REF=hii%3a89494&HIVE_RET=ORG/AE547.pdf


Pollution Prevention Guideline Annex 1C – Firefighting Foam Management 

1C-33 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

storage, testing and 
training facilities 

Reporting 

1C.2.3 Undertake consistent 
reporting on foam 
management across 
Defence. 

A risk-based annual audit, monitoring and reporting plan will be developed as part of the facility 
management plan.  

Reporting is to be brief and factual and to consist of the following: 

 A qualitative estimate of per cent compliance 

 Actions outstanding per performance requirement that are needed to reach 100% compliance 

 A short summary of any pollution incidents and their causes. 

Reporting should be consistent and be in accordance with any existing periodic environmental reporting 
practices. 

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

Site / Base 
Manager 

1C.2.4 Report all non-
conformances relating to 
foam management 
appropriately. 

All environmental incidents and non-conformances must be reported via the Chain of Command and 
through GEMS. Personnel without access to GEMS should report all environmental incidents using the 
GEMS Incident Form. 

If the equipment or infrastructure needs to be upgraded or replaced this can be reported using Form 
AE547. 

Site / Base 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

Site / Base 
Manager 

Environment and 
Sustainability 
Managers 

Record keeping 

1C.2.5 Maintain records of all 
monitoring and auditing 
activities. 

As a minimum, foam storage and handling facilities must maintain electronic records of the audit and 
monitoring documents. These may include, but are not limited to: 

 Construction drawings 

 Operation and Maintenance Manuals 

Site / Base 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
http://intranet.defence.gov.au/cgi-bin/hive/hive.cgi/AE547.pdf?HIVE_SESSION=fqpkinnklwtt/127.0.0.1&HIVE_PROD=0&HIVE_REQ=2001&HIVE_REF=hii%3a89494&HIVE_RET=ORG/AE547.pdf
http://intranet.defence.gov.au/cgi-bin/hive/hive.cgi/AE547.pdf?HIVE_SESSION=fqpkinnklwtt/127.0.0.1&HIVE_PROD=0&HIVE_REQ=2001&HIVE_REF=hii%3a89494&HIVE_RET=ORG/AE547.pdf
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

 Registers 

 Risk assessments 

 Defence and third party audits 

 Monitoring program results and reports. 

Military / Civilian) 

Site / Base 
Manager 

Senior 
Environmental 
Personnel 

1C.2.6 Maintain all records 
related to the transport 
and disposal of Class B 
foam contaminated 
waste for future review.  

All records related to the transport and disposal of Class B foam waste (e.g. Class B foam contaminated 
wastewater, solids, or infrastructure) must be retained.  

PFAS-contaminated wastes are considered to be Dangerous Goods Class 9. If the waste also contains 
other chemicals or fuel it may be classed Hazardous waste. 

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

NWC 

1C.2.7 Maintain records of all 
waste transfers as per 
applicable State / 
Territory requirements. 

Manifest records of all waste transport should be completed prior to waste movement as required by 
States / Territory requirements, where relevant.  

Receipts supplied by the transportation contractor must be retained.  

Site Base 
Manager  

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

NWC 

1C.2.8 Maintain all training 
records for future review. 

Foam storage and handling facilities should maintain electronic records of training completed by staff 
and contractors. 

Site / Base 
Manager  

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

Site / Base WHS 
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

30. The timeliness and efficiency with which Defence personnel and contractors 
respond to environmental incidents and emergencies will ultimately determine the 
amount (if any) of pollution which enters the receiving environment. Table 1C.3 
outlines environmental incident and emergency measures to prevent pollution from 
the use and management of firefighting foams. 

31. To achieve these timely, efficient responses, a degree of planning is 
required, through the implementation of an Emergency Management Plan (EMP). 
Reporting of these incidents allows lessons to be learnt from past mistakes and 
incidents, and assists in preventing future environmental impacts and substantial 
clean-up costs. For these reasons, reporting of all environmental incidents and 
emergencies should be encouraged across all levels of Defence. Processes for 
Continual Improvement (CI) are discussed in the PPMM (DEQMS) (Ref Q). 

http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp


Pollution Prevention Guideline Annex 1C – Firefighting Foam Management 

1C-36 

Table 1C.3: Requirements for Environmental Incidents and Emergencies1 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1C.3.1 Include actions to prevent 
environmental incidents and 
emergencies from firefighting 
foam management in site 
specific EMPs. 

Refer to Base EMP for additional base-specific incident and emergency management 
requirements. Guidance on development of a site specific EMP can be found on the E&IG, 
Defence Base Emergency Management & Incident Response intranet page. 

 

Site / Base Manager 

Senior Environmental 
Personnel 

Environment and 
Sustainability 
Managers 

1C.3.2 Develop and incorporate 
pollution release measures 
into new and existing 
firefighting foam storage and 
handling facilities. 

Contingency planning in the site / base EMP should prepare for the possibility that 
contaminated wastewater does leave the site and enters non-Commonwealth land. The 
involvement of external agencies in a responsible, pre-determined and co-ordinated 
fashion will greatly improve the response time to deal with a spill (thereby minimising its 
potential environmental consequences).  

Site / Base Manager 

Senior Environmental 
Personnel 

Environment and 
Sustainability 
Managers 

1C.3.3 Manage environmental 
incidents and emergencies in 
accordance with Defence 
requirements. 

The pollution source should be located and contained in agreement with approved 
procedures. Any inadvertent spills in the store will be cleaned-up by dry absorption 
methods with carbon-based absorption materials for AFFF products.  

During an emergency firefighting operation, where total containment of wastewater may 
not be achieved, the incident must be reported to the relevant Environment and 
Sustainability Manager, who may initiate further environmental action. The same will apply 
where inadvertent release of foam wastewater has occurred. 

Spill management action items and methodologies are discussed in further detail in the 
Defence Safety Manual (SafetyMan) (Ref L) – Procedure 29 – Managing Hazardous 
Chemical Spills. 

All Defence 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

 

                                            

 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements.  

http://drnet.defence.gov.au/dsrg/emergencymanagement/pages/Home.aspx
http://drnet/People/WHS/SafetyMan/Pages/SafetyMan.aspx
http://drnet/People/WHS/SafetyMan/Hazardous-Chemicals/Pages/Managing-Hazardous-Chemical-Spills.aspx
http://drnet/People/WHS/SafetyMan/Hazardous-Chemicals/Pages/Managing-Hazardous-Chemical-Spills.aspx
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

All environmental incidents and emergencies, whether hazardous or not, must be 
managed appropriately.  

1C.3.4 Contain environmental 
incidents and emergencies to 
prevent contamination of 
drains and waterways (as per 
AS). 

A spill kit must be maintained at all times within all areas where foams are used, handled 
or stored. The spill kit should contain covers / booms to protect access to drains and 
carbon-based absorbent materials for containing AFFF concentrate spills. Any absorbent 
material used to contain the spill should be disposed of in accordance with applicable 
State or Territory waste disposal requirements, where relevant. 

Clean-up and waste disposal procedures following a spill must be annotated on the spill kit 
as required in the various AS for the storage and handling of individual classes of 
hazardous chemicals. 

Where facilities are located adjacent to watercourses, emergency booms to prevent spread 
of released product should be maintained on site. 

All 

1C.3.5 Reporting of environmental 
incidents and emergencies by 
all Defence and contractor 
personnel must occur in a 
timely and thorough manner. 

All Defence and contractor personnel are responsible for reporting any suspected or actual 
pollution event to the Environment and Sustainability Manager and their Chain of 
Command. All environmental incidents and emergencies must be reported through GEMS. 
Personnel without access to GEMS must report all environmental incidents through the 
GEMS Incident Form.  

Environment and Sustainability Managers are responsible for determining whether the 
reported incident constitutes a pollution event that requires internal reporting. Any pollution 
leaving the site, must be actively managed. The Environment and Sustainability Manager 
must consult with the DPFASR to confirm that an incident involving PFAS should be 
reported to the relevant State or Territory environmental agency and other prescribed 
agencies in accordance with applicable State or Territory requirements.  

All 

1C.3.6 Where an environmental 
incident or emergency has 
resulted in contamination of 
soil, surface water or 
groundwater, undertake 
actions to characterise and 
delineate the extent of the 
impacts. 

This can be in the form of soil and water sampling, and analysis for contaminants of 
potential concern. This may also include contamination other than PFAS. If only a small 
area has been impacted, this sampling could be carried out by appropriately trained 
Defence environment staff. For larger areas or where groundwater is suspected to have 
been impacted, the investigation must be carried out by a suitably qualified person with 
site contamination assessment capability. Sampling methods must be appropriate for 
PFAS contamination. Further information regarding adopted PFAS screening criteria can 
be found in the Defence Contamination Management Manual.  

Site / Base Manager 

Senior Environmental 
Personnel  

Environment and 
Sustainability 
Managers 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/implementation.asp
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Should concentrations of contaminants in soil, groundwater and surface water exceed 
adopted guideline values, guidance must be sought from DCARM on the approach to 
manage any further investigations or remediation activities.  

Any identified contamination in the soil or groundwater must be reported in the GEMS 
EFM – CSR.  

1C.3.7 Document and maintain 
evidence of environmental 
incidents and emergency 
investigations (as per 
legislative requirements). 

Following notification of a potential environmental incident or emergency, a full assessment 
of the incident or emergency must be carried out. This may include the contamination 
assessment, if one has been undertaken.  

Site / Base Manager 

Senior Environmental 
Personnel 

Environment and 
Sustainability 
Managers 

1C.3.8 Maintain training records to 
demonstrate that relevant 
personnel are trained to 
manage environmental 
incidents and emergencies 
(requirement as per AS). 

All relevant personnel should be trained in the EMP. Refresher training should also be 
provided at appropriate frequency. Records should be maintained to demonstrate that 
sufficient training has been undertaken. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military 
/ Civilian) 

Site / Base WHS 

 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Default.asp
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REGULATORY REQUIREMENTS 

32. Users of foams and Environment and Sustainability Managers should be 
cognisant of the emerging nature of regulation in the area of PFAS-containing foams, 
and seek legal advice in respect of regulatory requirements if any questions emerge.  

33. A wide range of legislation and other regulatory instruments enacted by 
Commonwealth, State and Territory governments may be applicable to the 
management of foams, and land / water which may be impacted by pollution.  

34. Defence and its contractors are to be familiar with the relevant legislative and 
other regulatory requirements associated with the site activities undertaken including, 
Regulations, guidelines, licences, permits, consents and approvals, relevant to the 
State or Territory in which their site is located. Reference can be made to the 
Defence Legal Obligations and Compliance Register (LOCR) found on DEQMS.  

35. All personnel should seek legal advice prior to taking action that may be 
required by State or Territory laws, to confirm whether the relevant law is applicable 
to the Commonwealth and its specific activities. In some cases, there may be 
complex interactions between Commonwealth and State or Territory laws. 

36. Current Commonwealth guidance includes the following: 

a. Intergovernmental Agreement on a National Framework for Responding to 
PFAS Contamination (PFAS IGA), 2018 (Ref AA) 

b. PFAS National Environmental Management Plan Version 2.0 (PFAS NEMP 
2.0), 2020 (Ref AA) 

DEFENCE GUIDANCE 

37. The following Defence documents collectively support this Guideline:  

a. Defence PFAS Construction and Maintenance Framework (Ref T) 

b. Defence Waste Minimisation Policy (Ref G) 

c. PPMM (DEQMS) (Ref Q), and the following Annexes: 

(1) Annex 1D – Pollution Prevention Guideline – Fuel and Chemical 
Storage and Handling 

(2) Annex 1E – Pollution Prevention Guideline – Liquid Waste Storage and 
Handling 

(3) Annex 1H – Pollution Prevention Guideline – Solid Waste Storage and 
Handling 

(4) Annex 1I - Pollution Prevention Guideline – Stormwater Management 

(5) Annex 1J - Pollution Prevention Guideline – Wastewater Treatment 
Plants 

d. Defence Contamination Management Manual (DEQMS) (Ref S) 

http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://intranet.defence.gov.au/estatemanagement/
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp
http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Default.asp
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e. Defence Pollution Prevention Quick Reference Guides (Ref Q) 

f. Defence MFPE (Ref I) 

g. SafetyMan - Procedure 06 – Hazardous Chemicals Risk Management (Ref L) 

h. RAN Marine Activities Environmental Management Plan, Procedure 18, 
Activity: Aqueous Film Forming Foam (AFFF) fire Suppression system testing 
(REF LL). 

http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Pollution/implementation.asp
http://intranet.defence.gov.au/home/documents/departmental/manuals/mfpe.htm
http://drnet/People/WHS/SafetyMan/Pages/SafetyMan.aspx
http://drnet/People/WHS/SafetyMan/Hazardous-Chemicals/Pages/Hazardous-Chemicals-Risk-Management.aspx
http://drnet.defence.gov.au/navy/MSB/Environmental/Lists/Platforms%20and%20Ships/Attachments/19/PS%2018%20Aqueous%20Film%20Forming%20Foam%20(AFFF)%20fire%20suppression%20system%20testing.pdf
http://drnet.defence.gov.au/navy/MSB/Environmental/Lists/Platforms%20and%20Ships/Attachments/19/PS%2018%20Aqueous%20Film%20Forming%20Foam%20(AFFF)%20fire%20suppression%20system%20testing.pdf
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POTENTIAL FIREFIGHTING FOAM POLLUTANTS 

38. A number of different types of foams (e.g. Class A, Class B, Training and 
BFFF) are used by Defence for firefighting purposes, all of which pose some risk to 
the environment and need to be managed appropriately. For Defence, the ongoing 
environmental risk lies with its management of Class B foams which can contain 
fluoro-surfactants or other persistent chemicals, such as PFAS, and the legacy of 
existing infrastructure which may be contaminated with PFAS.  

39. The pollutants of concern when handling and storing fluorinated foams, 
including AFFF, are PFAS, which include a large range of chemicals. Some individual 
PFAS of particular concern to Defence include: 

a. PFOS and its precursors 

b. PFOA and its precursors 

c. Perfluorohexane sulfonate (PHFxS) and its precursors 

d. Total Sum of PFAS 

40. PFOS, PFHxS and PFOA, although no longer used to manufacture AFFF, 
may still be present in AFFF used on the estate. New stock may become 
contaminated from existing infrastructure and fire water or wastewater runoff from 
impacted surfaces which may be contaminated with PFOS and PFOA, or through the 
breakdown of other PFAS in the AFFF.  

41. PFOS and PFOA may be present on contaminated infrastructure and 
equipment and any unidentified 3M Light Water stocks still left on the estate. 

42. Firefighting foams which contain less environmentally hazardous constituents 
(eg contain short-chain PFAS or biodegradable non-fluorinated alternatives), may 
improve environmental outcomes where foams are stored, handled and used. The 
chemical constituents and breakdown products of these substances can still 
negatively impact the environment.  

43. All foams (including Class A and B, Training and BFFF) can impact receiving 
environments through oxygen depletion due to COD, BOD, nutrient loading with 
phosphates, and acute (short-term) toxicity due to constituents such as glycols and 
metals. While these hazards are not as pronounced as PBT, their effects on the 
receiving environment can still be significant.  

44. To mitigate environmental harm all foams must be managed in accordance 
with this Guideline. 

45. Table 1C.4 identifies some of the common pollutants associated with 
firefighting foams, their likely sources and the effect of the pollutant on the receiving 
environment.  
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Table 1C.4 Firefighting Foam Pollutant Types, Sources and Effects 

Pollutant Effect Source 
Physicochemical 

pH Increased / decreased acidity 
damages plants and animals. 

The impact on living tissue 
will depend on whether it is a 
strong or weak acid / alkali. 

 Spillage / uncontrolled 
discharge 

 Firefighting activities 
(including training) 

Biological Oxygen 
Demand (BOD) and 
Chemical Oxygen 
Demand (COD) 

Dissolved oxygen in water is 
used up more quickly than it 
can diffuse into the water 
from the atmosphere. The 
resulting drop in oxygen 
levels may be sufficient to kill 
fish and other aquatic 
organisms. If all the oxygen in 
the water is used up, 
unpleasant odours can result. 

 Breakdown of foam in the 
environment 

 Spillage / uncontrolled 
discharge 

 Firefighting activities 
(including training) 

PFAS 
PFOS Known to be PBT, in the 

environment (Ref EE). Listed 
as a POP under the 
Stockholm Convention. 

 Spillage / uncontrolled 
discharge 

 Firefighting activities 
(including training) 

PFOA Known to be PBT in the 
environment. (Ref DD) 

Proposed for listing under the 
Stockholm Convention.  
Considered by Australian 
Commonwealth Department 
of Health as having 
equivalent toxicity as PFOS 
for the purpose of health 
based guideline values. 

 Spillage / uncontrolled 
discharge 

 Firefighting activities 
(including training) 

PFHxS Proposed for listing under the 
Stockholm Convention.  
Considered by Australian 
Commonwealth Department 
of Health as having 
equivalent toxicity as PFOS 
for the purpose of health 
based guideline values. 

 Spillage / uncontrolled 
discharge 

 Firefighting activities 
(including training) 

Other PFAS 
(including PFHxS, 6:2 
FTS and 8:2 FTS) 

Can be persistent in the 
environment. 

Can be toxic to aquatic and 
terrestrial organisms, and can 
enter the human food chain. 
(Ref FF). 

 

 Spillage / uncontrolled 
discharge 

 Firefighting activities 
(including training) 
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Pollutant Effect Source 

Other Contaminants of Concern  

Heavy Metals Poison living organisms or 
damage their life processes in 
some other way.  

Can persist in the 
environment for a long time. 

 Protein-based foams can 
contain heavy metals 
such as zinc  

 Spillage / uncontrolled 
discharge 

 Firefighting activities 
(including training) 

Phosphates Excess nutrients such as 
phosphates can lead to algal 
blooms in surface waters. 

Algal blooms can deplete 
oxygen and produce chemical 
toxins. 

 Spillage / uncontrolled 
discharge 

 Firefighting activities 
(including training) 

Glycols Adverse health effects in 
humans such as dermal and 
respiratory problems. 

Can be acutely toxic to 
aquatic and terrestrial 
organisms. 

 Spillage / uncontrolled 
discharge 

 Firefighting activities 
(including training) 

POLLUTANT FATE AND TRANSPORT 

46. The key risks for Defence foam management are uncontrolled discharges of 
contaminated wastewaters to site / base surfaces and drains. In order to maintain 
firefighting capability, it is essential for Defence to train in the use and testing of 
foams across the estate. This constant use increases the chance of foam pollutants 
entering the environment. 

47. The highly-mobile nature of foam pollutants, in particular PFAS, means that 
surface run-off from firefighting activities can result in large contamination plumes. 
Pollutants will often travel directly with surface water flow or migrate vertically to 
groundwater which is then transported with groundwater flow. PFAS can also adsorb 
to particulate matter and be transported in ambient air. 

48. Foam contaminated infrastructure and equipment, especially concrete, can 
also act as a secondary pollution source, continuing to emit pollutants, well after the 
initial foam release. 

49. The fate and transport of contaminants in the environment typically occur 
through complex and inter-related processes, which are condition and contaminant 
specific. For example factors such as rainfall, site geology / soil profile, hydrology and 
hydrogeology will determine the behaviour of pollutants in the environment. This 
behaviour can vary significantly from region to region and even from location to 
location within the same area. Furthermore, the soil and / or groundwater conditions 
also affect the extent to which natural attenuation can occur, and therefore the 
persistence of a pollutant in that environment.  
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50. Figure 1C.1 presents typical firefighting foam pollutants fate and transport 
mechanisms, however, due to Defence’s widely variable estate, it should not be seen 
as exhaustive. 
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Figure 1C.1: Firefighting Foam Pollution Fate and Transport 
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OTHER CONSIDERATIONS 

51. This Guideline includes general environmental requirements for the 
management of foams. Requirements for delivery and performance of foams can be 
found in: 

a. Defence MFPE (Ref I) 

b. Airport Manual, Part 1, Rescue and Firefighting, Fourth Edition (Ref CC) 

c. MILSPEC - MIL-F-24385F, Fire Extinguishing Agent, Aqueous Film Forming 
Foam (AFFF) Liquid Concentrate, for Fresh and Seawater (Ref HH) 

d. RAN Marine Activities Environmental Management Plan, Procedure 18, 
Activity: Aqueous Film Forming Foam (AFFF) fire Suppression system testing 
(Ref LL).  

52. There are numerous WHS considerations associated with the management 
of foam concentrates and wastes. Therefore any controls outlined in the Defence 
SatefyMan (Ref L) must be implemented when managing firefighting foams.  

53. SDSs must be present and readily available for each firefighting foam 
concentrate stored or handled on a site / base. Personnel must be trained and made 
aware of the emergency response and first aid measures associated with exposure 
to the concentrate being handled and stored. SDSs can be found on ChemAlert. 

54. Information on other environmental management topics such as surface 
water and groundwater quality, water management and waste minimisation can be 
found on DEQMS. 

http://intranet.defence.gov.au/home/documents/departmental/manuals/mfpe.htm
https://objective/id:S10497286
https://objective/id:S10497286
http://drnet.defence.gov.au/navy/MSB/Environmental/Lists/Platforms%20and%20Ships/Attachments/19/PS%2018%20Aqueous%20Film%20Forming%20Foam%20(AFFF)%20fire%20suppression%20system%20testing.pdf
http://drnet.defence.gov.au/navy/MSB/Environmental/Lists/Platforms%20and%20Ships/Attachments/19/PS%2018%20Aqueous%20Film%20Forming%20Foam%20(AFFF)%20fire%20suppression%20system%20testing.pdf
http://drnet/People/WHS/SafetyMan/Pages/SafetyMan.aspx
http://drnet/People/WHS/SafetyMan/Pages/SafetyMan.aspx
http://chemalert/chemalert/
http://intranet.defence.gov.au/estatemanagement/Default.asp
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APPENDIX 1C.A 

DEFINITIONS 

 

Active ingredient: the part of a compound or product that produces its chemical or 
biological effect.  

AFFF (Aqueous Film Forming Foam): Firefighting foam products that, when 
sprayed on flammable liquid fires, form a thin aqueous film at the fuel / air interface to 
supress the combustion reaction, and intended for use on flammable liquid fires 
(Class B). Although they do not need to contain fluorinated substances to be 
considered an AFFF, AFFFs are typically fluorinated foams which contain PFAS in 
the majority of cases. All firefighting foams used by Defence must comply with 
Defence capability requirements: (ICAO)-B or MILSPEC - MIL-F-24385F 
specifications.  

BFFF (Bush Fire Fighting Foam): Firefighting form products specifically designed 
for fighting bushfires, which can also have application for other Class A fires. 

Bioaccumulation: refers to net accumulation over time of the persistent compounds 
(such as heavy metals or persistent organic compounds) within an organism 
originating from biotic or abiotic sources. 

Bioavailability: is the ability of a substance to be absorbed (such as environmental 
toxins) within a plant or an organism or to interact with its biological processes. 

Biodegradable: refers to decomposition of a substance under natural conditions, for 
example breakdown by naturally occurring micro-organisms. 

BOD (Biochemical Oxygen Demand): is a measure of how much oxygen is used up 
by bacteria and other micro-organisms over a stated period (generally 5 to 20 days). 
A lower value is desirable. 

Class A fire: is a fire resulting from combustible solid substances. 

Class B fire: is a fire resulting from hydrocarbon based fuels or solvents. 

COD (Chemical Oxygen Demand): is a measure of how much oxygen is required to 
change a chemical to its most oxidisable state. A lower value is desirable. 

DCP (Dry Chemical Power): complimentary Class A powder agent. 

Ecosystem (terrestrial and aquatic): independence upon and interaction between 
living organisms and their immediate physical, chemical and biological environment. 

Ecotoxicity: refers to any potential environmental impact on the ecosystem by a 
toxic agent. 

EC50 (Effective Concentration 50): represents a statistically derived concentration 
of a toxicant that can be expected to cause a defined non-lethal effect exhibiting 
response in 50% of a given microbial activity under the given condition. A higher 
value is desirable. 
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F3 (Fluorine Free Foams): Firefighting foam products that do not contain fluorinated 
compounds. All firefighting foams used by Defence must comply with Defence 
capability requirements: (ICAO)-B or MILSPEC - MIL-F-24385F specifications.  

Fluoro-surfactant: Constituent of fluorinated firefighting foams (e.g. PFAS). 

ICAO (International Civil Aviation Organisation): provides specifications for 
fighting Class B fires. 

LC50 (Lethal Concentration 50 relating to aquatic toxicity): where 50% of the 
population will survive at that concentration. A higher value is desirable.  

LD50 (Lethal Dose 50 relating to acute oral toxicity): where 50% of the population 
will survive at that dose. A higher value is desirable.  

SDS (Safety Data Sheets): contains safety and safe handling information in respect 
of the product, including protection information regarding human health. Some SDSs 
may include information on protection of the environment. 

Persistence: is the length of time a substance stays within the environment, once 
introduced. This time will vary depending on if, and how readily, the substance can 
be broken down into other components. These components can also be toxic within 
the environment. 

PFAS: Per- and poly-fluoroalkyl substances (PFAS) is a generic term used to 
describe chemical substances with at least one fully fluorinated carbon atom. The 
definition of long chain versus short chain is complicated.  For example, long chain 
perfluoroalkyl sulfonates are those with 6 perfluorinated carbon atoms or longer 
(PFHxS and longer), whereas long chain perfluoroalkyl carboxylates are those with 7 
perfluorinated carbon atoms or longer (PFOA and longer).  

PFHxS (perfluorohexane sulfonate): is a fluoroalkyl surfactant used in some AFFF 
products. 

PFOA (perfluorooctanoic acid): is a fluoroalkyl surfactant used in some AFFF 
products.  

PFOS (perfluorooctane sulfonate): is a fluoroalkyl surfactant used in some AFFF 
products.  

Surfactant: Surfactant is the abbreviation of “surface active agent” and describes 
any chemical that can alter the physical chemistry at the phase interfaces (e.g. 
between air and water, oil and water). Surfactants can be protein-based, fluorine-
based or hydrocarbon-based.  

Toxicity: the ability of a substance to cause harm in plants and animals that ingest or 
absorb them. This can result in death when exposed beyond a critical concentration.  

Wastewater: water containing contaminants which requires treatment prior to 
discharge to the environment. 



 

 

APPENDIX 1C.B 

ENVIRONMENTAL CRITERIA FOR COMPARING FIREFIGHTING FOAM PRODUCTS 

Table 1C.B: Environmental criteria for comparing firefighting foam products 

Foam 
Type 

Phosphorus 

(%) 

pH 

(1-10) 

Biochemical 
oxygen 
demand 
(BOD) 

(mg/L) 

Chemical 
oxygen 
demand 
(COD) 

(mg/L) 

EC50 
Concentration 

(microbial 
toxicity) 

(mg/L) 

LC50 
Concentration 

(aquatic 
toxicity) 

(mg/L) 

LD50 
Concentration 

(acute oral 
toxicity) 

(mg/L) 

PFAS 
PFOS 

(ppb) 

PFOA 

(ppb) 

PFOS + 
PFHxS 

(ppb) 

Class A 
(including 

DCP) 

Products 
with the 
lowest P 
content 

should be 
selected 

Preferred 
range of 6-

8 

Products with the lowest 
BOD and COD should be 

selected 

Products with the highest EC50, LC50 and LD50 
should be selected 

Class A foam, BFFF and training foam 
must not contain PFAS BFFF 

Training 
Foam 

Class B 

Class B foams must not contain PFAS. 

unless required to meet pre-existing 
capability or interoperability 

requirements, or supporting infrastructure 
is yet to be transitioned to utilise F3. 

If required to contain PFAS, the product 
with the lowest PFAS content should be 

selected.  

Note: explanatory notes on these terms are included in the Definitions section of this Guideline



 

 

APPENDIX 1C.C 

FRAMEWORK FOR AUTHORISING AND PERIODICALLY REVIEWING THE 
ENVIRONMENTAL PERFORMANCE OF ARFF FOAM STORAGE, TESTING AND 

TRAINING FACILITIES 

Objective 

The aim of this document is to provide the requirements for authorising and reviewing 
the environmental performance of ARFF foam storage, testing and training facilities. 

The review and audit requirements set out in this framework are based on the ARFF 
F3 Environmental Management Plan (EMP). More details on the storage and 
handling of F3 can be found in the EMP. 

Application 

This framework applies to all Defence and contracted ARFF services. 

Framework 

The below table indicates all monitoring and auditing requirements as set out in the 
EMP. 

Table 1C.C: Review requirements 

Review Description Responsible 
personnel 

Frequency Report to 

Foam testing 
and storage 
facilities 

A site audit must be conducted of all 
foam testing and storage facilities to 
ensure compliance with the F3 EMP 
and facility SOPs. This includes: 

- Effectiveness of spill control 
system 

- Condition of facilities 

- Condition of equipment 

- Storm water runoff management 

- Any other requirements captured 
in the EMP and SOPs. 

Following the site audit, the 
responsible personnel will follow up 
on identified deficiencies (if 
necessary) and action either via 
maintenance procedures or the 
Estate Works Program. 

The results of the audit must be 
submitted to 
pollution.prevention@defence.gov.au.  

Firefighters Annually Station 
Officer 

Firefighting 
MGR 
(HQCSG) 

Foam storage Ensure foam stocks are stored in Firefighters Monthly Station 

mailto:pollution.prevention@defence.gov.au


 

 

accordance with EMP, SOP PPMM.  Officer 

Firefighting 
MGR 
(HQCSG) 

Foam testing 
facilities 

Wastewater in tank is being emptied 
before reaching capacity. System is 
working as intended, is capturing all 
water without any leaks. 

Firefighters Monthly Station 
Officer 

Firefighting 
MGR 
(HQCSG) 

Incidents All incidents are logged in GEMS and 
reviewed by DEPHD and user units. 
Any possible improvements to 
procedures to be updated in EMP 
and SOP. 

Personnel 
involved with 
spill 

DEHPD 

Post incident GEMS 

Environmental 
Impact 

All incidents will be reviewed to check 
whether there has been any 
environmental impact on or off the 
estate, with particular focus on 
sensitive environments. 

DEHPD Post-incident N/A 

Training All personnel working with foams 
have completed relevant training as 
per EMP. 

Station 
Officers 

6 monthly Manager 

Procurement Any F3 product procured for Defence 
must receive environmental approval. 
CASG, as the procurement authority, 
will contact DEHPD if a different F3 
product is required for Defence. 
DEHPD will check at the end of each 
financial year that ECOPOL-A 
remains the only F3 product on the 
Defence estate 

CASG – 
CSVSPO 

DEHPD 

Annually DEHPD 
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ACRONYMS AND ABBREVIATIONS 

ANZECC  Australian and New Zealand Environment and Conservation Council 

ARMCANZ Agriculture and Resource Management Council of Australia and New 
Zealand 

AS Australian Standard 

AST  Above-ground Storage Tank 

BSSC  Base Services Support Centre 

CEMP  Construction Environmental Management Plan 

CFI  Capital Facilities and Infrastructure 

CI  Continual Improvement 

CSR  Contaminated Sites Register 

Defence Department of Defence 

DEMP  Decommissioning Environmental Management Plan 

DEQMS  Defence Estate Quality Management System 

DERP  Directorate of Environmental Remediation Program 

DEWPO Directorate Estate Works Program Office 

DFI  Defence Fuel Installation 

DFIMI  Defence Fuel Installation Maintenance Instruction 

DFIOI Defence Fuel Installation Operating Instruction 

DFMS Defence Fuel Management System 

DFSC Defence Fuel Supply Chain 

EIT  Equipment Integrity Testing 

EMP  Emergency Management Plan 

EPA Environment Protection Authority 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

ERP  Emergency Response Procedure 

ESD Ecologically Sustainable Development  

E&IG Estate and Infrastructure Group 

GHS Globally Harmonised System of Classification and Labelling of 
Chemicals 

IBC  Intermediate Bulk Container 

LEL  Lower Explosive Limit 

LOCR Legal Obligations and Compliance Register 

MHF  Major Hazard Facility 

NEPC  National Environment Protection Council 

NEPM  National Environment Protection Measure 
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NWC National Waste Contractor 

PPMM Pollution Prevention Management Manual 

PDS Project Delivery Services 

SDS  Safety Data Sheet 

SVOC  Semi-volatile Organic Compound 

UPSS Under-ground Petroleum Storage Systems 

ULP  Dispense Unleaded Petrol 

UST  Underground Storage Tank 

VOC  Volatile Organic Compound 

WHS  Work Health and Safety 

WOL  Whole-of-Life 
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BACKGROUND 

1. The Department of Defence (Defence) is required to take responsibility for
the prevention of potentially polluting activities, thereby reducing waste and potential
impacts to the environment.

2. The Defence estate sustains a large number of training, operational, testing
and supply capabilities. In many cases these capabilities require the storage and
handling of fuels and chemicals which can be hazardous in nature and potentially
harmful to the environment. This Pollution Prevention Guideline refers to activities
associated with fuel and chemical storage on the Defence estate which can include:

a. Fuel storage (eg diesel, unleaded petrol, Avgas and JetA1)

b. Solvents and degreasers (eg trichloroethylene)

c. Lubricants (eg motor oil)

d. Cleaning products

e. Treatment products (eg chlorine)

f. Fire fighting foams (refer directly to Annex 1C (Fire Fighting Foam
Management) of the Defence Pollution Prevention Management Manual
(PPMM) on the Defence Estate Quality Management System (DEQMS) (Ref
X)

g. Waste storage (eg waste oil) (refer directly to Annex 1E (Liquid Waste
Storage and Handling) and Annex 1H (Solid Waste Storage and Handling) of
the PPMM on DEQMS (Ref X)

h. Associated transfer and dispensing infrastructure (eg valves, pumps, hoses,
piping).

3. It should be noted that the majority of requirements and controls included in
this Guideline are applicable to bulk storage facilities, however, many of the controls
should be considered for minor storage areas.

4. The Potential Pollutants from Fuel and Chemical and the Pollutant Fate
and Transport sections of this Guideline describe the effects of fuels and chemicals
on the environment.

ENVIRONMENTAL ISSUES 

5. The main environmental concern associated with fuel and chemical storage
facilities is the loss through spills or leakage of product to the environment. The
resulting pollution can impact human health and the environment through a number
of different pathways including air, soil, groundwater and surface water. Of particular
concern is the use of Underground Petroleum Storage Systems (UPSS) from which
there have previously been large releases of hazardous chemicals to the
environment.

6. Product leakage from storage and handling facilities has the potential to not
only affect the immediate environment, but may also impact on land or water courses

1D-1 
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several kilometres from the source depending on the quantity and characteristics of 
product that has leaked or been spilled, the period over which the discharge has 
occurred, and the soil and groundwater conditions (the hydrogeology) of the area.  

7. In addition to environmental risks, chemical leaks (especially fuels) can also
present an increased risk of fire or explosion.

8. Whether chemicals are stored and handled in smaller containers, or in
Above-ground Storage Tanks (ASTs) or Underground Storage Tanks (USTs), it is
important to consider the potential risks to the environment that may occur due to the
handling, use and storage of the products. Leakage from storage facilities may occur
from:

a. Corrosion of tanks and pipe-work

b. Spills during the transfer of fuel

c. Overfilling of tanks

d. Inadequate bunds

e. Installation faults

f. Pipe work failure

g. Decommissioning of storage facilities

h. Human error.

DEFENCE FUEL INSTALLATIONS 

9. Defence Fuel Installations (DFIs) are an essential infrastructure requirement
for the storage and handling of fuels. DFIs can consist of USTs, ASTs and the
associated above and below ground infrastructure such as pipe work, hoses, fill
points, vents and bowsers.

10. The Defence Fuel Management System (DFMS) defines policy and provides
direction for planning and managing the ongoing integrity of the Defence Fuel Supply
Chain (DFSC) which includes DFIs. The Defence DFMS should be referred to as the
primary resource for operation of DFIs with requirements of this Guideline
incorporated where applicable.

UNDERGROUND PETROLEUM STORAGE SYSTEMS 

11. DFIs usually include some form of UST and associated piping and hosing.
These infrastructure, together, are referred to as a UPSS. UPSS are defined in
Australian Standard (AS) AS 4897-2008, The design, installation and operation of
underground petroleum storage systems (Ref ZZ) as “One or more completely or
partially buried tanks that contain or are intended to contain product or used oil, leak
monitoring systems, cathodic protection and all product piping to, from or associated
with the tanks and up to the inlet port of the dispensers”.

12. UPSS form an important component of the physical infrastructure required to
support Defence’s capability. They are present in every Defence region throughout
Australia. Most Defence UPSS are used to store and dispense Unleaded Petrol
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(ULP) and distillate (diesel) fuels, while many are otherwise used to store waste oil 
from vehicle workshop activities. 

13. UPSS are generally regarded as having a higher risk to the environment than
ASTs, due to the potential for the non-detection of leaks. This increased risk can be 
attributed to: 

a. The lack of visibility of UPSS which can result in reduced inspection /
maintenance that would usually occur for more obvious, above-ground
infrastructure

b. The aging of UPSS (eg corrosion) which are often in service for many years

c. Their proximity to soil and groundwater which results in leaks generally being
released directly to receptors

d. Indirect (and therefore inaccurate) leak detection measures employed for
UPSS.

GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

14. This Guideline has been developed to assist Defence personnel and
contractors in the environmentally sound management of fuels and chemicals on the 
Defence estate. It takes a Whole-of-Life (WOL) approach from considering 
procurement issues to disposal processes. 

15. It is intended that the pollution prevention initiatives outlined in this Guideline
should be incorporated into relevant Defence and Defence contractor operating 
procedures and business processes. 

16. This Guideline includes a nationally consistent approach for facility managers
to minimise liability and risks by proactively managing fuels and chemicals in 
accordance with the legislative framework and leading practices being applied to 
Australian industry. The content of this Guideline is not intended to be detailed and 
prescriptive. Users are advised to refer to the Australian Standards (AS) and other 
documents (refer to the Regulatory Requirements section) used to compile this 
Guideline. 

17. This Guideline does not provide advice regarding the management of
contaminated land or the performance requirements of fuels and chemicals used for 
Defence activities or on the Defence estate. 

18. Fuel and chemical users must follow the procedures and guidance outlined in
the product instructions and Safety Data Sheet (SDS), as well as this Guideline.  

19. This Annex must be read in conjunction with the documents outlined in the
Defence Guidance section of this Guideline. 

20. Roles and Responsibilities for implementation of this Guideline are outlined in
Chapter 2 of the PPMM (DEQMS) (Ref X). 

21. The simplest way to prevent pollution from fuels and chemicals to the
environment is to avoid or reduce the source of potential pollutants followed (in order) 
by recycling of water / chemicals, treatment and re-use of contaminated products and 
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disposal / release. Source reduction can be achieved in many different ways, 
including finding more environmentally friendly products in the procurement phase, 
efficient storage and handling of all fuels and chemicals, handling of chemicals in 
closed systems, using more sustainable equipment and processes, and to reduce the 
volume of stored products. The Defence Waste Minimisation Policy (Ref J) outlines 
some ways to achieve this, and can be found on DEQMS.  

22. Further information on integration of Ecologically Sustainable Development
(ESD) principles within Defence can be found in the Defence Smart Infrastructure
Manual: Design and Construction (Ref U).

23. If there is any doubt regarding the requirements set out in this Guideline,
guidance should be sought from regional environmental personnel and / or the
Environment and Engineering (EE) Branch of the Estate and Infrastructure Group
(E&IG).

24. The requirements discussed in this Guideline include the following key areas
where compliance is required:

a. Management and Administrative Controls: Fuel and chemical storage and
handling facilities must comply with supporting documentation requirements,
inspections and management reviews required by this Guideline, applicable
legislation and ASs.

b. Design of New Storage Facilities: Design and installation of fuel and
chemical facilities should be undertaken by appropriately qualified and
experience professionals, using best practice techniques. Well-designed
facilities will ultimately lower Defence’s environmental risk.

c. Operation of storage and handling equipment / facilities: Operation of the
handling and storage facility / area must comply with requirements outlined
by this Guideline, applicable legislation and ASs. Environmentally
responsible operation of facilities should concentrate on preventative
inspections and maintenance, and best practice procedures.

d. Transport: Transport of hazardous and dangerous goods must comply with
requirements outlined within applicable national and State or Territory
legislation.

e. Treatment and Disposal: Waste to be discharged from site / base must be
treated to an appropriate quality. Waste to be disposed off-site must be
categorised and disposed of in accordance with State or Territory legislative
requirements.

f. Decommissioning of Storage Facilities: Decommissioning of fuel and
chemical facilities should be undertaken by appropriately qualified and
experience professionals, using best practice techniques.

g. Emergency Response and Clean-Up: Emergency response and clean-up
procedures, actions and reporting for the storage and handling of fuels and
chemicals and associated waste activities must comply with requirements
outlined within applicable legislation and ASs.

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/SmartInfrastructure/Docs/SmartInfrastructureManualV1May15.pdf
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DESIGN OF NEW FUEL AND CHEMICAL STORAGE AND HANDLING 
FACILITIES 

25. Environmental impacts arising from the establishment and operation of fuel
and chemical storage facilities can be most effectively addressed at the design and 
procurement phase to ensure compliance with the relevant environmental 
performance criteria and to ensure the impacts of the construction and operation 
phases are fully and adequately evaluated. Environmental impacts from fuel and 
chemical storage and handling can be significant and prolonged; therefore, best 
practice design, planning and an environmental impact assessment are required. 

26. Defence specific requirements for the design of fuel and chemical storage
and handling facilities to reduce pollution risks are included in Table 1D.1. 
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Table 1D.1: Requirements for the Design of New Fuel and Chemical Storage and Handling Facilities 

Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

Waste Minimisation 

1D.1.1 Where possible, 
fuel and chemical 
waste production at 
a site / base should 
be minimised. 

Follow the waste minimisation hierarchy (prevention, minimisation, re-use, recycle, energy recovery, 
landfill) where practicable in prioritising initiatives. 

Avoid any unnecessary production of fuel and chemical waste and combine polluting activities, where 
possible, to allow for mutual capture points. Examples include: 

 Incorporate new and improved technologies that minimise fuel and chemical waste production

 Identify any potentially polluting activities that can be undertaken at a better equipped facility

 Locate fuel and chemical creating activities with the same effluent to allow for mutual collection and
storage points

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel / Supply 
Change Managers 

Design Personnel 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1D.1.2 Where possible, 
ESD should be 
considered in the 
design and 
construction of new 
fuel and chemical 
facilities. 

Requirements for ESD are included in the Defence Smart Infrastructure Manual: Design and Construction 
(Ref ), which states that all facility and infrastructure designs shall aim to promote recycling, re-use and 
reduced disposal of waste-to-landfill in the construction, operation and decommissioning stages of the 
infrastructure lifecycle. The 

U

Defence Smart Infrastructure Manual: Design and Construction recommends 
development of a Construction Environmental Management Plan (CEMP) which provides site-specific 
controls during construction activities. An ECC may also be required for works on the estate.  

Site / Base Manager 

Design Requirements 
– Capital Facilities and
Infrastructure (CFI)
and CFI Contractors

Project Delivery 
Services (PDS) / 
Directorate Estate 
Works Program Office 
(DEWPO) 

New Storage Facilities 

1D.1.3 Prepare an 
environmental risk 
assessment for the 
chemicals, 

The risk assessment should identify potential sources of pollution (hazards), environmental receptors 
including exposure to sensitive ecosystems and pathways between the source and receptors. Data should 
be collected prior to undertaking the risk assessment regarding the facility’s chemicals, equipment, site 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

equipment and 
associated 
activities, 
assessing the 
potential exposure 
to sensitive 
receptors (best 
practice). 

selection, groundwater, soil conditions, rainfall, surface water and stormwater drainage. 

The environmental risk assessment should be completed in accordance with the E&IG Risk Management 
Process and Framework, prior to the commencement of the storage and handling of fuels and chemicals. 

A detailed description of the risk assessment process is included in AS 3833:2007, The storage 
and handling of mixed classes of dangerous goods, in packages and intermediate bulk containers 
(Ref WW). 

This risk assessment will ensure that appropriate infrastructure and equipment is designed and installed to 
minimise environmental risk. 

Contractors 

PDS / DEWPO 

1D.1.4 Fuel and chemical 
storage facilities 
should be designed 
and constructed in 
accordance with 
the relevant ASs 
and Defence 
requirements. 

Design and construction should be undertaken by appropriately qualified and experienced contractors / 
personnel. All specifications outlined in the ASs as well as this Guideline should be adhered to when 
designing fuel and chemical storage facilities. A list of applicable ASs is included in the Requirements 
listed in this Table and the References section of this Guideline. 

The majority of Defence fuel or chemical storage and handling facilities will house a number of different 
chemicals which may or may not be compatible. In these cases refer to AS 3833:2007, The storage and 
handling of mixed classes of dangerous goods, in packages and intermediate bulk containers for design 
requirements. 

UPSS 

Specific requirements for UPSS are included in AS 4897-2008, The design, installation and operation of 
underground storage tanks (Ref ZZ) and AS 1692-2006, Steel tanks for flammable and combustible 
liquids (Ref UU). These include: 

 Site Classification(see Requirement 1D.1.7 below)

 Tank requirements (see the Storage Tanks section of this Table)

 Secondary containment (see Requirement 1D.1.8 below)

 Leak detection systems (see Requirement 1D.1.20 below)

 Dispensing and filling equipment (see Requirement 1D.1.13 below)

 Groundwater monitoring wells (see Requirement 1D.1.12 below).

A number of Defence resources are available for the design of fuel storage facilities, most of which are 
included in the DFMS. A full list is included in the Regulatory Requirements section of this Guideline. 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

1D-7 

http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process
http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process
http://drnet.defence.gov.au/vcdf/FSB/Pages/Fuels-Manuals-and-Instructions.aspx


Pollution Prevention Guideline Annex 1D – Fuel and Chemical Storage and Handling 

Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

1D.1.5 For new UPSS, a 
Site Classification 
should be 
completed (as per 
AS). 

The results of the site classification will determine the equipment level required at the site. Sites located in 
closer proximity to sensitive receptors and with shallow groundwater will require more extensive 
containment than those in less sensitive environments. 

Refer to AS 4897-2008, The design, installation and operation of underground storage tanks (Ref ZZ). 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

1D.1.6 Fuel and chemical 
storage facilities 
should have 
secondary 
containment (eg a 
bund) sufficient to 
contain the 
contents of storage 
containers (as per 
AS). 

All handling and storage of fuels and chemicals should be undertaken within an area of secondary 
containment such as a bund. This includes secondary containment for: 

 Storage of fuels or chemicals in ASTs and USTs

 Storage of fuels or chemicals in packages and Intermediate Bulk Containers (IBCs)

 Transfer of chemicals via pumping and decanting with all pipe joints located within the bund

 Potential filling / unloading of transport vessels or containers.

The bund should be made from an impervious material that is resistant to the chemicals stored within the 
bund. The bund should be sealed and all piping should enter or exit the bund over the wall. 

Bunds should provide total containment, and no part of the tank infrastructure (eg dispenser, filling hoses 
and valves) should protrude outside the bund. The bund should not have drainage holes. Removal of 
rainwater should be undertaken when required by pumping (either manually or through a dedicated 
pumping system). 

In the event of a spill inside or outside the bund, a spill kit and appropriate procedures should be 
available (requirement as per ASs). 

Tanks and Containers 

ASs recommend that bunds be approximately 110% of the largest container, to facilitate the management 
of spill emergencies.  

The capacity of the bund should be reassessed where a hazardous material is stored to account for any 
fire fighting water that may be released into the bund.  

If only a small quantity of chemicals is temporarily stored this may occur in a single drum with a drum 
sump or drip tray. 

Secondary containment for USTs should include double skinned tanks with an interstitial space. 

Site/Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

Alternatively, the tank may be contained within a secondary structure (eg a concrete-lined pit). An 
observation point should be provided in the pit to help detect leaks. 

Details can be found in the various ASs for the storage and handling of individual classes of dangerous 
goods. 

Filling and Handling 

All equipment, including tank fill points, pumps and meters, must be located within an area which has a 
system for collecting spilt liquid. This should include a sealed surface (eg concrete) with a grade towards a 
catchment basin or tank. The catchment basin should have a pump to remove liquid to a containment 
system and should not transfer liquids directly to stormwater or the sewer (testing and confirmatory 
analysis of these stored materials should be done in accordance with State and Territory regulations prior 
to disposal to stormwater or the sewer). 

The hose length should be kept as short as possible (no greater than 6 m in length) to minimise the 
spillage of fuel should hose rupture occur.  

For more information on secondary containment, refer to the Defence Manual of Infrastructure 
Engineering: Bulk Fuel Installation – Design (Ref O). 

The relevant AS is AS 1940:2004, The storage and handling of flammable and combustible liquids (Ref 
TT). 

1D.1.7 Tank and pipeline 
layout should 
minimise the need 
for bends, joints 
and underground 
pipelines 
(requirement as per 
AS). 

Where underground piping is required, double contained systems should be installed for new pipelines. 

All equipment should be made from corrosion resistant material (requirement as per AS). 

For more information on pipelines, refer to the Defence Manual of Infrastructure Engineering: Bulk Fuel 
Installation – Design (Ref O). 

Refer to AS 1940:2004, The storage and handling of flammable and combustible liquids (Ref TT) and AS 
4897-2008, The design, installation and operation of underground storage tanks (Ref ZZ). 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

1D.1.8 The separation 
distances between 
storage areas and 
sensitive areas as 
well as the required 

Fuel and chemical storage areas must be provided with adequate separation from sensitive areas, such 
as residential and office accommodation, environmentally sensitive areas in accordance with the ASs. 

A number of different chemicals may be stored within a single chemical storage facility. Some chemicals 
will need to be segregated to prevent a reaction from occurring if spilt. These chemicals should be placed 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

separation 
distances between 
different chemicals 
should be 
considered in the 
design and 
operation of the 
facility 
(requirement in 
legislation and AS). 

in areas of separate secondary containment and drainage. 

Separate bunding and drainage would be required to ensure the presence of compatible classes of 
chemicals within the facility. The presence of separate bunding and drainage for difference chemicals will 
allow the consideration of potential re-use of these material following spills into the bund or drain. 

Refer to Defence Work Health and Safety (WHS) Manual (Ref P) - HC:03-09 Storage of Hazardous 
Chemicals (interim approved). 

The relevant ASs are AS 4452:1997, The storage and handling of toxic substances , AS 1940:2004,The 
storage and handling of flammable and combustible liquids (Ref TT) and AS 3833:2007, The storage and 
handling of mixed classes of dangerous goods, in packages and intermediate bulk containers (Ref WW). 

PDS / DEWPO 

1D.1.9 Integrity testing 
should be 
undertaken for all 
new, replaced or 
repaired UPSS 
after the 
completion of site 
works (requirement 
as per ASs). 

For new UPSS, Defence Contamination Directive 5: Fuel Farms, Underground Petroleum Storage 
Systems (UPSS) and Underground Storage Tank (UST) Environmental Management (Ref M) states that 
integrity testing should be undertaken upon their completion. 

Damage to UPSS including piping is common during the completion of other site works like paving. 
Therefore, Equipment Integrity Testing (EIT) of the UPSS should be undertaken only after the completion 
of all site works, as per AS 4897-2008, The design, installation and operation of underground storage 
tanks (Ref ZZ). 

Integrity testing is not the preferred method of leak monitoring due to the prohibitive costs and 
infrequency of testing. However it is considered to be good practice to conduct integrity tests (in 
addition to standard leak detection testing) every five years and for single-walled tanks more than 
15 years old, integrity testing should be completed every two years. 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

1D.1.10 A minimum of 
three (3) 
groundwater 
monitoring wells 
should be 
installed for all 
underground fuel 
and chemical 
storage facilities 
(best practice and 
Defence 

Consideration should be given to the installation of groundwater monitoring wells around fuel and 
chemical storage facilities to assess any potential leaks and impacts to groundwater. This is particularly 
relevant for locations where sensitive receptors (eg groundwater fed watercourses, abstraction bores) are 
present.  

For new and existing UPSS, Defence Contamination Directive 5: Fuel Farms, Underground Petroleum 
Storage Systems (UPSS) and Underground Storage Tank (UST) Environmental Management (Ref M) 
states that “groundwater monitoring wells should be installed, sufficient to reasonably detect a leak from 
Fuel Farms or UPSS (including all associated pipe work), as well as determine the local groundwater flow 
direction” (minimum of 3 groundwater monitoring wells). 

Installation of groundwater wells is technically complex and should be carried out by a qualified person. 
This person should select appropriate locations and design of the wells and then determine the monitoring 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

requirement). frequency in accordance with the Defence Routine Environmental Water Quality Monitoring Manual (Ref 
W). Further investigation may be needed if contamination is detected. 

The relevant AS is AS 4897-2008, The design, installation and operation of underground storage tanks 
(Ref ZZ). 

1D.1.11 Dispensing 
equipment has 
appropriate design 
and containment 
(requirement as per 
AS). 

Dispensing systems include suction, pressure or gravity systems. Suction systems work under a 
partial vacuum, pressure systems pump at high pressure and gravity systems (for AST) use gravity 
to force the fuel down. Suction systems are recommended for dispensing equipment as it allows 
fuel to flow back into the tank. The following should apply: 

 Pressurised dispensing equipment must have an automatic line leak detector and emergency 
shut-off valve at the base of each dispenser. 

 Dispensing equipment should be fitted with automatic shut off measures to prevent spills. 

 A sump should be located under any type of dispenser to capture losses. Dispensers attached to 
ASTs should be stored inside the bund. 

 Older dispensers should be fitted with break coupling, drip trays and pump valves to minimise fuel 
or chemical spills. 

For more information refer to the Defence Manual of Infrastructure Engineering: Bulk Fuel Installation – 
Design (Ref O). 

The following ASs are relevant to dispensing equipment: 

 AS 1940:2004, The storage and handling of flammable and combustible liquids (Ref TT) 

 AS 4897-2008, The design, installation and operation of underground storage tanks (Ref ZZ) 

 AS / NZS 2229:2004, Fuel dispensing equipment for explosive atmospheres (Ref SS). 

Site / Base Manager 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

1D.1.12 The storage facility 
and associated 
infrastructure 
should be 
protected against 
collision damage 
(requirement as per 

Collisions between vehicles and storage tanks, piping or dispensing equipment have the potential to result 
in spills; therefore, all storage infrastructure must be fitted with protection against collision damage (eg 
bollards). 

Refer to AS 1940:2004, The storage and handling of flammable and combustible liquids (Ref TT). 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

AS). 

1D.1.13 Fuel and chemical 
storage facilities 
should include fire 
protection and 
control measures 
(requirement as per 
AS and legislation). 

Fuel and chemical storage facilities should be provided with adequate fire prevention and control 
equipment. This may include a smoke detection and alarm system, access to fire extinguishers, fire 
hydrants or sprinkler systems as appropriate to the nature of the facility. 

Information on managing fire risks can be found in the Defence WHS Manual (Ref P) and DEF(AUST) 
5695B AL1, Petroleum Oils and Lubricants Manual (Ref L). 

The relevant AS is AS 1940:2004, The storage and handling of flammable and combustible liquids (Ref 
TT). 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

Drainage Systems 

1D.1.14 A canopy or roof is 
present over the 
chemical tank and 
filling area with 
open bunds (best 
practice). 

Where possible a canopy or roof with an overhang should be provided to cover tank filling areas, chemical 
facilities and ASTs with open bunds. The purpose is to minimise the generation of polluted stormwater. 
The canopy should allow clean rainwater to be separated from potentially polluted water. These two water 
streams should be disposed through separate drainage channels.  

Roof drainage may normally be discharged directly to a stormwater drain without prior treatment such as 
an interceptor or chemical treatment unit. 

Water from the bunded area should be treated (eg oil / water separator) prior to disposal to either sewer 
or stormwater depending on the chemical stored.  

Refer to AS 1940:2004, The storage and handling of flammable and combustible liquids (Ref TT). 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

1D.1.15 Separate drainage 
should be available 
for incompatible 
chemicals (as per 
AS). 

Chemicals should drain away from the storage facility into a sump. Chemicals that are likely to react 
should be directed into separate drainage areas. Drain valves should remain closed at all times except 
under supervision during emptying. 

Refer to AS 3833:2007, The storage and handling of mixed classes of dangerous goods, in packages and 
intermediate bulk containers (Ref WW). 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

Storage Tanks 

1D.1.16 Environmental risk 
assessments and 

Refer to Requirements 1D.1.5 above for risk and hazard assessments. Site / Base Manager 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

hazard 
assessments 
should be carried 
out for the design 
and installation of 
ASTs and USTs. 

In addition, USTs and UPSS require a Site Classification prior to design and installation as per 
Requirement 1D.1.10 above.  

Due to the risk of undetected leaks associated with USTs, ASTs are the preferred storage structure for 
fuel and chemicals and should be used where possible. 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

1D.1.17 ASTs and USTs 
should have some 
form of protection 
against corrosion 
(requirement as per 
AS). 

This may include construction using non-corrodible materials (eg fibreglass), specific cathodic protection, 
or protective coating (eg paints). 

For more information refer to the Defence Manual of Infrastructure Engineering: Bulk Fuel Installation – 
Design (Ref O) and the Defence Fuels Manual (DEQMS)  

The relevant ASs are AS 1692-2006, Steel tanks for flammable and combustible liquids (Ref UU) and AS 
4897-2008, The design, installation and operation of underground storage tanks (Ref ZZ). 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 

1D.1.18 A leak detection 
system should be 
in place for all 
ASTs and USTs 
(requirement as 
per AS). 

Loss prevention and early detection of leaks are critical to the management of tank systems and fuel 
farms. No system exists which will prevent all possible leaks due to failure, age of equipment, or human 
error and accidents. 

In order of preference, leak detection should be assessed using an: 

 Automatic leak detection

 Wet stock monitoring of inventory

 Inspection of tank bunds (for ASTs)

 Line leak detection for pressurised pipes

 Interstitial monitoring (for double skinned USTs)

 Environmental monitoring through the measurement of fuel within groundwater monitoring
wells.

Tank pit observation wells can be checked for spilled liquid or vapour within the tank pit. However, they 
should only be used as a secondary method of leak detection. 

For USTs, a leak monitoring system must be present that can be measured at least monthly and is capable 
of detecting a leak of more than 0.76 L / hour (18 L / day), with a probability of detection of 95% and a 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

probability of false detection of 0.05% (different to the UST leak monitoring system capacity). 

The routine operation, maintenance and service requirements for the leak monitoring system should be 
recorded and maintained for the life of the system (requirement as per AS). Leak detection assessments 
should be undertaken at least once a month (requirement as per AS). Refer to Table 1D.3 for more 
information on monitoring, auditing and reporting. 

For more information on leak detection requirements, refer to the Defence Manual of Infrastructure 
Engineering: Bulk Fuel Installation – Design (Ref O). 

The relevant AS is AS 4897-2008, The design, installation and operation of underground storage tanks 
(Ref ZZ). 

1D.1.19 Tanks should be 
designed with 
overfill protection 
(requirement as 
per ASs). 

Equipment should be fitted with overfill protection. The overfill protection can consist of either an 
automatic shut off device or an audible or visible overfill alarm. 

The safe fill level should be clearly identified on the gauge and set at 90% (best practice) to prevent 
overfilling. 

The tanks should be fitted with an overflow system and any discharges should be released into a bund. 

For more information on overfill protection, refer to the Defence Manual of Infrastructure Engineering: 
Bulk Fuel Installation – Design (Ref O). 

The relevant AS is AS 4897-2008, The design, installation and operation of underground storage tanks 
(Ref ZZ). 

Site / Base Manager 

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO 
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FUEL AND CHEMICAL STORAGE AND HANDLING 

27. The requirements set out in Table 1D.2 have been developed in order to
manage environmental impacts from fuel and chemical storage and handling
activities. The storage and handling of fuels and chemical in accordance with best
practice methods relies upon compliance with these requirements.

28. Defence requirements for fuel and chemical storage and handling to reduce
pollution risks are included in Table 1D.2.
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Table 1D.2: Requirements for Fuel and Chemical Storage and Handling 

Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

Management and Administrative Controls 

1D.2.1 Management and 
administrative 
controls should be 
captured in an 
Operation and 
Maintenance 
Manual (best 
practice).  

 

Management and administrative controls should be included in a facility-specific Operation and 
Maintenance Manual. Controls should be derived from an environmental risk assessment as described in 
Requirement 1D.1.3 below.and incorporate the risk assessment hierarchy, focusing on hazard prevention 
measures and where necessary, engineering and administrative controls to ensure management of the 
risk. The Manual should address all aspects of on-going operation, including the required maintenance 
and inspection schedule, loss monitoring / investigation procedures, groundwater monitoring program, 
emergency response and requirements for review of the Manual. 

This Guideline and the Operation and Maintenance Manual should be regularly reviewed, and 
documented records of this process kept. 

Any documented environmental controls should be included or referenced in the site / base 
Environmental Management Plan. 

Information on Operation and Maintenance Manuals is included in the Defence Manual of Infrastructure 
Engineering: Bulk Fuel Installation – Design (Ref O). 

UPSS Management 

UPSS management includes additional controls. EPA Victoria Publication 888.4, The design, installation 
and management requirements for underground petroleum storage systems (UPSS) (Ref AA) provides an 
indication of the structure and issues that a UPSS Management System would typically address.  

A UPSS Management Plan may include information such as the following: 

 Risk prioritisation of UPSS 

 Achievable objectives and targets for UPSS management within the region 

 Management actions for UPSS and associated responsibilities 

 Estimation of funding required to complete the management actions. 

Risk prioritisation is recommended as a means to optimise funding and management efforts by 
addressing the highest risk UPSS first. Prioritisation of UPSS sites is central to managing facilities in a 
manner that supports Defence’s core activities while reducing the likelihood and impact of UPSS 

Base / Site Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

PDS / DEWPO 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

incidents. 

A regional UPSS management plan is suggested to be developed if several UPSS are managed by one 
service delivery contractor. 

1D.2.2 Copies of all 
current licenses 
for the bulk 
storage of 
flammable and 
combustible 
materials are to be 
held onsite. 

For Defence sites, authorisation, registration and licence requirements for Dangerous Goods and 
Hazardous Chemicals are governed by Comcare.  

Should the storage of Dangerous Goods be in quantities large enough to meet the requirements of a Major 
Hazard Facility (MHF) further licence requirements must be adhered to under Comcare’s regulatory 
requirements governing Commonwealth land (see WHS Regulations 2011 (Ref D)). 

Ensure that any licence specific requirements are included in the Operation and Maintenance Manual. 

Further details of licences required can be sought from the WHS Branch. 

Facility Manager 

1D.2.3 Keep an up to 
date Hazardous 
Chemicals 
manifest for the 
facility (as per 
AS). 

The facility should maintain a register of the types and quantities of Hazardous Chemicals held onsite as 
per State or Territory requirements. The quantity of chemicals stored in the facility is important to 
monitor as it will ultimately decide the level of control required by the relevant AS or legislation. 

For more information refer to Defence WHS Manual (Ref P) - HC:02-06 Registers for Hazardous 
Chemicals (interim approved). Hazardous Chemical categories and descriptions are also available in the 
Globally Harmonised System of Classification and Labelling of Chemicals (GHS) (Ref HHH). 

Details for manifest requirements can be found in the relevant AS for storage and handling of the 
particular chemical. 

The facility should maintain copies of SDS for all chemicals held onsite in an easily accessible area for 
personnel (as per WHS Regulations). The SDS can be found on ChemAlert. 

Facility Manager 

1D.2.4 Personnel should 
be trained in the 
storage and 
handling of 
hazardous 
chemicals and the 
objectives and 
implementation of 

All personnel involved in the handling and use of hazardous chemicals and dangerous goods should 
receive appropriate training in the environmental risks, WHS impacts, Emergency Response Procedures 
(ERPs), the use of this Guideline and the associated Environmental Management Plan. Refresher training 
should also be scheduled at regular intervals. 

Details on hazardous chemical training are included in the Defence WHS Manual (Ref P). 

Site / Base Manager 

Facility Manager 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

the Environmental 
Management Plan 
(as per ASs). 

Operation of storage and handling equipment / facilities  

1D.2.5 Fuel and 
chemicals should 
be stored in 
appropriate 
containers with 
appropriate 
labelling and 
placarding. (as per 
AS and WHS 
requirements).  

At a minimum the drums, packages or tanks used for storage should be chemically inert, sealed, resist 
corrosion and be labelled correctly. 

Wherever possible, the chemicals should be stored above-ground. For some types of chemicals (eg toxic 
chemicals) this is a requirement within AS 4452:1997, The storage and handling of toxic substances (Ref 
HH). If the chemicals are stored below ground, then a number of additional monitoring and inspection 
requirements are necessary (Refer to Requirement 1D.1.8 and 1D.1.12) or to AS 4897-2008, The 
design, installation and operation of underground storage tanks (Ref ZZ). 

The distance between the containers and the bund wall should be designed to prevent an overspill from 
the secondary containment. This can be achieved by having a minimum distance between the container 
wall and the containers, using shields and not over stacking the containers. 

For more information on Hazardous Chemical storage, refer to Defence WHS Manual (Ref P) - HC:03-09 
Storage of Hazardous Chemicals (interim approved). 

Container requirements can be found in the product’s SDS.  

For smaller volumes of fuel, refer to AS / NZS 2906:2001, fuel containers – Portable – Plastics and metal 
(Ref QQ). 

All hazardous chemical containers and storage areas should be provided with labelling and placarding in 
accordance with the WHS Regulations 2011 (Ref D) and the Globally Harmonized System of 
Classification and Labelling of Chemicals, Fourth revised edition (Ref HHH). Details on classification and 
labelling requirements for hazardous chemicals are included in the Defence WHS Manual (Ref P).  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1D.2.6 Fuel and chemical 
storage facilities 
should be 
sufficiently 
maintained to 
prevent leakage 
(requirement as 

A maintenance program should be developed with frequency established based on the manufacturer’s 
guidelines and the criticality of the equipment. The inspection and maintenance program should be 
captured in the site / base Operation and Maintenance Manual and referenced in the Environmental 
Management Plan. It should cover: 

 Secondary containment and drainage systems

 Leak detection systems

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

per AS).  Vapour recovery systems (where fitted)

 Drainage systems

 Oil / Water separators

 Associated infrastructure (inc. piping, dispensing equipment, gauges and barriers)

 Requirements for integrity testing.

Inspection and maintenance records should be maintained in an electronic format for the life of the 
storage facility. Further information on monitoring, auditing and reporting requirements are included in 
Table 1D.3. 

Information on Operation and Maintenance Manuals is included in the Defence Manual of Infrastructure 
Engineering: Bulk Fuel Installation – Design (Ref O). 

The relevant AS is AS 4897-2008, The design, installation and operation of underground storage tanks 
(Ref ZZ). 

1D.2.7 Defective or poorly 
maintained 
infrastructure must 
be reported.  

If defective fuel / chemical  infrastructure or equipment is identified on the Defence estate, it should be 
logged through Form AE547 and an environmental non-conformance registered through the Defence 
Environmental Incident reporting tool on DEQMS. The Base Services Support Centre (BSSC) (1800 658 
975) can be contacted to fix any faults. 

All 

1D.2.8 Store liquid 
chemicals in fit for 
purpose and 
appropriately 
labelled storage 
containers (as per 
ASs). 

Incorrectly stored chemicals can result in release of pollutants and potential impacts to human health and 
the environment. 

Appropriate storage is required to minimise the risk of pollution to the environment. 

Chemicals should be stored in a sealed container based on the quantity of waste produced, within a 
bunded area. Storage containers should comply with any State / Territory requirements for the storage of 
the class of chemical. At a minimum the drums or tanks used for storage should be chemically inert, 
sealed and resist corrosion. 

The number of tanks / drums should be minimised where possible; however chemicals with different 
hazard classifications must be stored separately to prevent a chemical reaction from occurring. Refer to 
the Defence WHS requirements for Hazardous Chemical Storage.   

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1D.2.9 A permit to work 
and lock-out 

All maintenance on bulk fuel / chemical storage facilities should be undertaken using a permit to work and Facility Service 
Delivery Personnel 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

tagging system for 
any maintenance 
procedures should 
be implemented at 
all facilities (as per 
AS and 
legislation). 

lock-out tagging system of storage infrastructure to prevent additional spills. 

Refer to DEF(AUST) 5695B AL1, Petroleum Oils and Lubricants Manual (Ref L) for more information. 

Relevant ASs include AS 1940:2004, The storage and handling of flammable and combustible liquids 
(Ref TT) and AS 4897-2008, The design, installation and operation of underground storage tanks (Ref 
ZZ). 

(Contracted / Military / 
Civilian) 

1D.2.10 Appropriate 
security measures 
are present 
(legislative and AS 
requirement). 

Areas where hazardous chemicals are stored should be provided with adequate security, including fencing 
and locks on equipment if required.  

Collision protection should be provided as per Requirement 1D.1.12 above. 

Refer to the Defence Manual of Infrastructure Engineering: Bulk Fuel Installation – Design (Ref O). 

Relevant ASs include AS 1940:2004, The storage and handling of flammable and combustible liquids 
(Ref TT) and AS 4897-2008, The design, installation and operation of underground storage tanks (Ref 
ZZ). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

1D.2.11 Non-Operational 
UPSS should be 
decommissioned 
and removed 
where possible, to 
minimise the risk 
of future impact to 
the environment 
(requirement as 
per AS). 

UPSS require a number of ongoing management controls such as leak prevention and detection, 
inspection, maintenance, testing and contingency planning. Therefore, decommissioning of non-
operational UPSS presents an opportunity to realise monetary and time savings as well as reducing 
risks to the environment. 

UPSS should be decommissioned where: 

 The fuel or chemical storage facility has ceased operation 

 The storage tank is no longer required 

 The storage tank has not been used in the previous 12 months 

 The storage tank has leaked and is unable to be repaired. 

Refer to Table 1D.4 below for more information. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

 

Filling and Dispensing 

1D.2.12 Vapour recovery 
systems should be 
installed, where 

Vapour recovery systems prevent the emission of Volatile Organic Compounds (VOCs) displaced 
during filling or dispensing activities. Vapour recovery systems can be split into two types: 

Stage 1 Vapour Recovery: Where VOCs displaced from an AST / UST during tanker filling are 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

required by State 
or Territory 
legislation. 

transferred to the delivery tanker using a vapour-tight connection line. 

Stage 2 Vapour Recovery: Where VOCs displaced from a vehicle fuel tank during dispensing are 
transferred back to the AST / UST using a vacuum line included in the dispensing line. 

Refer to the Defence Manual of Infrastructure Engineering: Bulk Fuel Installation – Design (Ref O) for 
further details. 

The relevant AS is AS 4897-2008, The design, installation and operation of underground storage tanks 
(Ref ZZ). 

Civilian) 

1D.2.13 Handling of fuels 
and chemicals 
should be 
undertaken in an 
area with 
secondary 
containment (eg a 
bund)  

All handling of fuels and chemicals should be undertaken within an area of secondary containment (eg a 
bund). This includes any transfer of fuels or chemicals via pumping and decanting with all pipe joints 
located within the bund as well as any potential filling of transport containers.  

An assessment of the capacity of the secondary containment area should be conducted to account for the 
hazardous nature of the chemicals and any potential rainwater flow into the containment area as per ASs. 

Refuelling activities outside a DFI and where no bunded area exists should consider the use of drip 
trays to capture any small spills.  

All 

Transport of Fuel and Chemicals 

1D.2.14 Transport of fuels / 
chemicals 
(including wastes) 
should be 
undertaken in 
accordance with 
the WHS 
regulations and 
Australian Code 
requirements 
(legislative 
requirement). 

Prior to hazardous chemicals being transported, accurate information should be provided to the contractor 
regarding the category, quantity and type of chemical.  

The driver of the transported chemicals has to have full knowledge of the material to be transported. 

Fuel / chemicals which are classified as Dangerous Goods should be transported in accordance with the 
Australian Code for the Transport of Dangerous Goods by Road and Rail (Ref CC) and any relevant State 
or Territory requirements. This should include all compliance requirements with regards to placarding, 
licensing, driver training and provision of on-board emergency response equipment.  

For more information refer to the Defence WHS Manual (Ref P) - HC:03-21 Transport of Hazardous 
Chemicals (interim approved). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Treatment and Disposal 

1D.2.15 Waste from fuel 
and chemical Refer to Annex 1E (Liquid Waste Storage and Handling) and Annex 1H (Solid Waste Storage and Facility Service 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

storage and 
handling facilities 
should be stored, 
transported and 
treated / disposed 
of appropriately. 

Handling) of the PPMM (DEQMS) (Ref X) for information on handling of wastes. Information on treatment 
and discharge of wastewater is included in Annex 1J (Wastewater Treatment Plants) of the Defence 
PPMM (DEQMS) (Ref X). 

Delivery Personnel 
(Contracted / Military / 
Civilian) 

http://intranet.defence.gov.au/estatemanagement/
http://intranet.defence.gov.au/estatemanagement/
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MONITORING, AUDITING AND REPORTING 

29. As with any pollution prevention initiative, its performance needs to be
monitored to ensure the environment continues to be protected. Results and
observations are required to be adequately maintained and, where a non-
conformance exists, the appropriate actions need to be undertaken in a timely
manner.

30. Table 1D.3 outlines monitoring, auditing and reporting obligations required to
be implemented across Defence activities.
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Table 1D.3: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

Monitoring and Auditing 

1D.3.1 Undertake regular 
inspections against 
requirements in the 
Operation and 
Maintenance Manual 
(requirement as per 
ASs). 

The Operation and Maintenance Manual should address all aspects of on-going operation, including: 

 A maintenance and inspection schedule

 Inspections of infrastructure (eg tanks, bunds, drainage)

 Inspections of equipment (eg dispensing equipment, gauges, valves, hoses)

 Loss monitoring / investigation procedures

 Groundwater monitoring program

 Emergency response and requirements (refer to Table 1D.5 below)

 Regular review of the implementation of this Guideline.

An example of a Fuel and Chemical Storage Facility Checklist is provided in Appendix 1D. A. 

Any requirements for inspections should be referenced in the sites / bases Environmental Management 
Plan. Inspections should be undertaken regularly against requirements in the Operation and Maintenance 
Manual and records kept of completed inspections including completed inspection checklists.  

Where inspections identify non-conformances, they should be recorded as per Requirement 1D.3.5 
below. Corrective actions should be initiated through the Facility Manager or by contacting the Base 
Services Support Centre (BSSC) (1300 658 975) and submitting an AE547 Service Request. 

Information on Operation and Maintenance Manuals is included in the Defence Manual of Infrastructure 
Engineering: Bulk Fuel Installation – Design (Ref O). 

Details for monitoring requirements can be found in the relevant AS for storage and handling of the 
particular chemicals or may be contained in the SDS.  

Regular reviews of this Guideline and the site / base Environmental Management Plan should be 
undertaken and records of these reviews maintained (best practice).  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

1D.3.2 If facilities are faulty 
or do not meet the 
minimum standard as 
outlined in Table 
1D.1 of this 
Guideline, they must 
be maintained or use 
should cease. 

During site inspections, non-conformances should be reported through the Defence Environmental 
Incident reporting tool on DEQMS. Should a leak or non-conformance be identified, controls must be put 
in place to minimise the leak or spill.  

A review of the impact to health and safety and emergency response capability must be considered prior 
to shutting down any system or equipment. 

If facility repair is required, Form AE547 can be completed and actioned as a priority.  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1D.3.3 An internal audit of 
fuel and chemical 
stock should be 
completed at regular 
intervals.  

Internal audits should be carried out to verify:  

 Register of the fuels and chemicals (including type and quantity) held onsite is up to date

 Copies of SDSs for all fuels and chemicals are held on-site in the storage area and are easily
accessible to personnel.

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Reporting 

1D.3.4 Reporting on fuel 
and chemical storage 
and handling should 
be undertaken 
consistently across 
Defence. 

A risk-based annual monitoring and reporting plan should be developed for the fuel and chemical storage 
and handling facility / facilities. This will identify all monitoring and reporting requirements: 

 Monitoring may be conducted by appropriately trained Defence personnel or a suitably qualified
contractor

 Auditing, monitoring and analysis reports must be performed annually by a Defence accredited
auditor.

Reporting is to be brief and factual and to consist of the following: 

 A qualitative estimate of per cent compliance with this Guideline

 Actions required to reach 100% compliance

 A short summary of any pollution incidents and their causes

 Reporting should be consistent and in accordance with any existing periodic environmental reporting
practices.

Site/Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel  
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

1D.3.5 Non-conformances 
relating to fuel and 
chemical storage and 
handling should be 
reported through 
DEQMS. 

All environmental incidents and non-conformances should be reported through the Defence 
Environmental Incident reporting tool on DEQMS. If the equipment or infrastructure needs to be 
upgraded or replaced this can be reported using Form AE547. 

All 

1D.3.6 All Defence 
personnel and 
contractors shall be 
responsible for 
reporting non-
conformances must 
be reported through 
DEQMS. 

All environmental incidents and non-conformances must be reported through the Defence Environmental 
Incident reporting tool which can be found on DEQMS. If the equipment or infrastructure needs to be 
upgraded or replaced this can be reported using Form AE547. 

All 

Record keeping 

1D.3.7 Records of 
monitoring and 
auditing activities 
must be kept 
(requirement as per 
AS). 

As a minimum, fuel and chemical storage and handling facilities should maintain electronic records of 
planning and monitoring documents for the life of the facility. These may include, but are not limited to: 

 Current licenses

 Registers

 Risk assessments

 Defence and third party audits

 Monitoring / Maintenance / Inspection program results and reports.

Details on record keeping can be found in the relevant AS for storage and handling of the particular 
chemical. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1D.3.8 All records related to 
the transport and 
disposal of fuel and 
chemical waste 
should be retained 

Records related to the transport and disposal of any hazardous waste must be retained for a minimum of 
five (5) years or in accordance with State / Territory requirements. 

Some fuels and chemicals may be classified as hazardous waste. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

National Waste 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

for future review 
(State / Territory 
legislation). 

Records related to the transport and disposal of hazardous waste (eg PFAS contaminated wastewater, 
solids, or infrastructure) must be retained. 

Manifest records of all waste transport should be filled in prior to waste movement. Receipts supplied by 
the transportation contractor must be retained. 

Contractor (NWC) 

1D.3.9 All records related to 
the installation, 
repair, maintenance, 
operation and 
decommissioning of 
fuel and chemical 
storage facilities 
should be retained 
for future review 
(requirement as per 
ASs). 

Records related to the installation, repair, maintenance, operation and decommissioning of fuel and 
chemical storage facilities should be retained for the life of the facility, as per AS 4897-2008, The design, 
installation and operation of underground storage tanks (Ref ZZ). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1D.3.10 Training records 
must be kept. 

Fuel and chemical storage and handling facilities should maintain electronic records of training completed 
by Defence personnel and contractors. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 
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DECOMMISSIONING FUEL AND CHEMICAL STORAGE AND HANDLING 
FACILITIES 

31. Due to the environmental risks inherent with fuel and chemical storage and
handling facilities, removal of non-operational infrastructure should be undertaken as
a priority. Residual chemicals leftover in storage and handling facilities may be a
fraction of the total capacity; however these relatively small amounts of product can
pose a high risk to the health and safety of personnel and the surrounding
environment. Therefore, it is important to manage decommissioning activities closely.

32. Table 1D.4 outlines requirements and processes which should be followed in
order to decommission a fuel or chemical facility without impacting the surrounding
environment. Procedures for identifying pollution during the decommissioning
process are also included.
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Table 1D.4: Requirements for Decommissioning Fuel and Chemical Storage and Handling Facilities 

Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

1D.4.1 A decommissioning 
environmental 
management plan 
(DEMP) should be 
prepared prior to 
commencement of 
decommissioning 
works. 

The DEMP should address the following, where relevant: 

 Time frame for remediation works

 Site access restriction and signage requirements

 Soil contamination assessment requirements, including sampling and analytical requirements to:

o Identify the type and distribution of soil contamination

o Quantify levels of soil contamination

o Classify soils in accordance with relevant State or Territory Environment Protection Authority
(EPA) guidelines for disposal of contaminated soil

 Site remediation requirements

 Waste management, containment, transportation and disposal

 Erosion and sediment control

 Noise management

 Dust suppression and control

 Equipment decommissioning, isolation, storage and transportation requirements (including provisions
for solid and liquid waste containment during works)

 Management of environmental releases / accidents

 General housekeeping requirements during decommissioning works

 WHS requirements

 Record keeping and documentation.

The DEMP will require input from appropriately qualified and experienced environmental professionals. 
Where possible, regional environmental personnel will take on this role, but if this is not appropriate then a 
qualified environmental consultant should be engaged to prepare the DEMP and undertake any sampling 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

and analytical plans and contamination assessments. 

1D.4.2 Decommissioning of 
ASTs and USTs 
should be 
undertaken in 
accordance with 
ASs. 

All tank removals must be undertaken by a suitably qualified and experienced contractor who should 
be aware of and have control measures for the specific hazards associated with removal, transport 
and disposal of petroleum storage systems (eg ASTs and USTs), including: 

 Unexpected release of product during decommissioning and removal

 Flammable vapours

 Product toxicity

 Excavations

 Confined spaces (Refer to Volume 3, Part 3B, Chapter 2 of the Defence WHS Manual (Ref P)).

Prior to decommissioning, all product remaining in the tank (including piping and hoses) should be 
removed and appropriately disposed of as per Requirement 1D.2.15 above). All vapours should be 
removed from tanks and a Lower Explosive Limit (LEL) of less that 5% should be confirmed using a 
calibrated detector (as per AS). 

Labelling, transport and disposal of decommissioned tanks should be undertaken in accordance with 
State or Territory requirements. Appropriate supports and strapping should be used to stop movement 
of the tank during transport. 

Where USTs are to be decommissioned in-situ, they should be completely filled with an inert material 
after removal of associated infrastructure and purging of product and vapours. After tanks are 
decommissioned, soil and groundwater validation testing should occur prior to reinstatement of the ground 
surface (legislative requirement). Should soil or groundwater contamination be identified the Defence 
Contaminated Sites register (CSR) should be updated and the Directorate of Environmental 
Remediation Program (DERP) contacted for more information. 

Records of abandonment, in-situ decommissioning or removal must kept (requirement as per AS). Refer to 
Table 1D.3 above. 

All staff undertaking tank removals should be aware of State or Territory specific requirements for 
decommissioning of UPSS. Refer to AS 4976-2008, The removal and disposal of underground petroleum 
storage tanks (Ref AAA). 

Base / Site Manager 

Senior Environmental 
Personnel 

Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

1D.4.3 Any environmental 
assessments 
undertaken must 
include a 
comprehensive 
review of current 
and historical site 
activities to 
determine the extent 
of environmental 
impacts. 

The review should: 

 Identify activities which may have resulted in environmental impacts

 Identify areas of potential contamination

 Identify contaminants of potential concern

 Outline recommendations for further investigation, if required.

Where further investigation works confirm levels of environmental contamination above relevant and 
applicable environmental criteria / guidelines, the Defence Contaminated Sites Register (CSR) should be 
updated and remedial works conducted to ensure areas identified as contaminated are effectively 
managed and remediated to the extent practicable. Further information on contamination assessment and 
remediation can be found on DEQMS. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

33. The timeliness and efficiency with which Defence personnel and contractors
respond to environmental incidents and emergencies will ultimately determine the
amount (if any) of pollution which enters the receiving environment. Table 1D.5
outlines environmental incident and emergency measures to prevent pollution from
spills and leaks during fuel and chemical storage and handling.

34. To achieve these timely, efficient responses, a degree of planning is
required, through the implementation of an Emergency Management Plan (EMP).
Reporting of these incidents allows lessons to be learnt from past mistakes and
incidents, and assists in preventing future environment impacts and substantial
clean-up costs. For these reasons, reporting of all environmental incidents and
emergencies should be encouraged across all levels of Defence. Processes for
Continual Improvement (CI) are discussed in the Pollution Prevention Environmental
Management Manual.
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Table 1D.5: Requirements for Environmental Incidents and Emergencies1 

Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

1D.5.1 Actions to prevent 
environmental 
incidents and 
emergencies during 
fuel and chemical 
storage and 
handling should be 
included in the site / 
base EMP. 

Refer to EMP for additional base-specific incident and emergency management requirements. Guidance 
on development of a site EMP can be found on the Estate & Infrastructure Group, Defence Base 
Emergency Management & Incident Response intranet page. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1D.5.2 Environmental 
incidents and 
emergencies 
should be handled 
in accordance with 
the site / base 
EMP.. 

Pollution prevention controls should be included in the site / base EMP. These controls should locate and 
contain the pollution source as per approved procedures 

Spill management action items and methodologies are discussed in further detail in the Defence WHS 
Manual (Ref P) – HC:03-25 MANAGING HAZARDOUS CHEMICAL SPILLS, Defence Standard DEF 
(AUST) 5695B, Part 1, Section 2 (Ref L), Defence Fuel Installation Maintenance Instruction (DFIMI), 
Chapter 3 (Ref S) and Defence Fuel Installation Operating Instruction (DFIOI), Chapter 2, section 5 (Ref 
T). 

All leaks and spills, whether hazardous or not, should be managed appropriately.  

Early action to prevent pollution during an environmental incident or emergency will avoid potentially 
extensive clean-up costs after the event.  

All 

1D.5.3 Environmental 
incidents and 
emergencies 

Spill kits should be maintained at all times within areas where fuels and chemicals are stored or handled. 
Spill kits should contain covers / booms to protect access to drains and absorbent material for containing 
the spill. Any absorbent material used to contain the spill should be disposed of in accordance with State / 

All 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements.  
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Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

should be 
contained to 
prevent 
contamination of 
drains and 
waterways (as per 
ASs). 

Territory waste disposal regulations. 

Clean-up and waste disposal procedures following a spill must be annotated on the spill kit as required in 
ASs for the storage and handling of individual classes of hazardous chemicals. 

Where facilities are located adjacent to watercourses, emergency booms to prevent spread of released 
product should be maintained on site. 

1D.5.4 Environmental 
incidents and 
emergencies 
should be reported 
by all Defence and 
contractor 
personnel. 

All Defence and contractor personnel are responsible for reporting any suspected pollution event to the 
regional environmental personnel and their direct supervisor. All environmental incidents and emergencies 
should be reported through the Defence Environmental Incident reporting tool which can be found on 
DEQMS. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires internal or external reporting. Any pollution leaving the site, 
deemed by the regional environmental personnel to be likely to impact human health or the environment, 
shall be actively managed and reported to the relevant State Environmental Agency and other prescribed 
agencies within the State-legislated notice period. 

All 

1D.5.5 Evidence of 
environmental 
incident / 
emergency 
investigations 
should be 
documented and 
maintained 
(legislative 
requirement). 

Following notification of a potential spill or leak, a full assessment of the spill or leak should be carried out. 
This may include the contamination assessment if one has been undertaken.  
Records of the investigation should be maintained.  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1D.5.6 Where an 
environmental 
incident or 
emergency has 
resulted in site 
contamination, 
actions should be 

A contamination investigation can be in the form of soil and water sampling, and analysis for contaminants 
of potential concern. If only a small area has been impacted, this sampling could be carried out by 
appropriately trained Defence environment staff. For larger areas or where groundwater is suspected to 
have been impacted the investigation should be carried out by a consultant with suitable site assessment 
capability. 

Should concentrations of contaminants in soil and water exceed guidelines values, guidance should be 

Site / Base Manager 

Regional 
Environmental 
Personnel  

Senior Environmental 
Personnel 

1D–34 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
http://intranet.defence.gov.au/estatemanagement/


Pollution Prevention Guideline Annex 1D – Fuel and Chemical Storage and Handling 

1D–35 

Seq Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

taken to 
characterise and 
delineate the extent 
of the impacts. 

sought from the DERP on the approach to manage any further investigations or remediation activities. 

1D.5.7 Training records to 
demonstrate that 
relevant personnel 
are trained to 
manage 
environmental 
incidents and 
emergencies 
should be kept 
(requirement as per 
ASs). 

All relevant personnel should be trained in the EMP. Refresher training should also be provided at 
appropriate frequency. 

Site / Base Manager 

Site / Base WHS 
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REGULATORY REQUIREMENTS 

35. A wide range of legislation and other regulatory instruments enacted by
Commonwealth, State and Territory governments may be applicable to the storage
and handling of fuels and chemicals, and land and water which may be impacted by
pollution.

36. Defence and its contractors are to be generally familiar with the relevant
legislative and other regulatory requirements associated with the site activities
undertaken including, Regulations, Guidelines, Licences, Permits, Consents and
Approvals, relevant to the State or Territory in which their site is located. Reference
can be made to the Defence Legal Obligations and Compliance Register (LOCR)
found on DEQMS.

37. All personnel should seek legal advice prior to taking action that may be
required by State or Territory laws, to confirm that the relevant law is applicable to the
Commonwealth and its specific activities. In some cases, there may be complex
interactions between Commonwealth and State or Territory laws.

DEFENCE GUIDANCE 

38. The following Defence documents collectively support this Guideline:

a. Defence Instructions (General), LOG 4-1-011 Defence Fuels Manual (Ref N)

b. PPMM (DEQMS) (Ref X), and the following Annexes:

(1) Annex 1C – Pollution Prevention Guideline – Fire Fighting Foam
Management

(2) Annex 1E – Pollution Prevention Guideline – Liquid Waste Storage and
Handling

(3) Annex 1H – Pollution Prevention Guideline – Solid Waste Storage and
Handling

(4) Annex 1I – Pollution Prevention Guideline – Stormwater Management

c. Defence Quick Reference Guides (DEQMS) (Ref X)

d. Defence Contamination Directive 5: Fuel Farms, Underground Petroleum
Storage Systems (UPSS) and Underground Storage Tank (UST)
Environmental Management (Ref M)

e. Fuel Farms, Thin Guide for Environmental Officers (Ref I)

f. Manual for the management and remediation of petroleum hydrocarbon
contaminated soils and sediments (Ref K)

g. UPSS, Management Guidelines for Regional Environmental Officers (Ref H)

h. Defence Waste Minimisation Policy (Ref J)

i. Defence WHS Manual (Ref P).
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POTENTIAL POLLUTANTS FROM FUEL AND CHEMICAL STORAGE AND 
HANDLING 

39. The size and diversity of the Defence estate presents a range of challenges
in managing the risks of potential sources of pollution. Potential pollutants associated
with storage facilities are limited only by the nature of the chemicals that are stored
on the site. Therefore regional environmental personnel and estate managers should
identify and register the types of fuels and / or chemicals that are stored at a facility.
ChemAlert can assist with this process.

40. Identifying and registering chemicals (and their quantity) stored on a site /
base can be useful during the risk assessment process described in Table 1D.1 and
help prioritise pollution prevention measures.

41. Table 1D.6 identifies some of the common pollutants associated with fuel
and chemical storage and handling, effects of the pollutant on the receiving
environment and likely sources.

Table 1D.6: Common Fuel and Chemical Storage and Handling Pollutant Types, 
Effects and Sources 

Pollutant Effect Source

Petroleum 
Hydrocarbons (TPH, 
BTEX, MTBE, PAH, 
naphthalene) 

Poison living organisms or damage their life 
processes in some other way (eg affect virility). 

Benzene is a known carcinogen. 

Hydrocarbons / fuels could present a fire risk. 

 Fuel (jet fuel, petrol, kerosene
and diesel) storage facilities

 Vehicles

 Vehicle workshops

 Heating oil

 Diesel generators

Lead Poison living organisms or damage their life 
processes in some other way (eg affect virility).  

Can be persistent in the environment. 

 Historical use of leaded fuels

Chlorinated 
Hydrocarbons (PCE, 
TCE) 

Poison living organisms or damage their life 
processes in some other way (eg affect virility). 

PCE and TCE and some of their breakdown 
products are recognised as carcinogens. 

 Storage and handling of
degreasers and solvents

PCBs Recognised as carcinogens.  

Impacts the immune system, reproductive 
system, nervous system, and endocrine 
system. 

Are persistent in the environment and will 
bioaccumulate and biomagnify. 

 Transformer oils

Chemicals with Semi 
Volatile and Volatile 
Organic Compounds 
(SVOC and VOC) 

Effects differ between specific compounds. See 
product SDS. 

 Storage and handling of fuel
and chemicals

Other Heavy Metals 
and Metalloids 

Poison living organisms or damage their life 
processes in some other way (eg affect virility).  

Can be persistent in the environment. 

 Storage and handling of fuel
and chemicals
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Notes: 
(a) TPH = Total petroleum hydrocarbons 
(b) BTEX = Benzene, toluene, ethylbenzene, xylene 
(c) MTBE = Methyl tert-butyl ether 
(d) PAH = Polycyclic aromatic hydrocarbons 
(e) PCE = Tetrachloroethylene 
(f) TCE = Trichloroethylene 
(g) PCB = Polychlorinated biphenyls. 

POLLUTANT FATE AND TRANSPORT 

42. Release of fuel and chemical pollutants on the Defence estate centre around
unexpected releases from storage and handling areas, hence the need for secondary 
containment described in Table 1D.1 above. 

43. Where these releases are not contained they will result in air emissions and
either migrate off-site through stormwater drains or percolate through unsealed areas 
or cracks down to groundwater. Both of these pathways present exposure risks to 
terrestrial and aquatic flora and fauna both on-site and off-site. 

44. The specific fate and transport of chemicals in the environment will depend
on their physical and chemical properties and those of the environment into which the 
chemical is released. Relevant chemical properties include: 

a. Volatility (rate of volatilisation)

b. Specific gravity

c. Form at ambient temperature

d. Viscosity

e. Water solubility

f. Rate of bioaccumulation

g. Rate of hydrolysis (breakdown of a chemical by water)

h. Rate of photolysis (breakdown of a chemical by light

i. Rate of biodegradation

j. Sorption to soils.

45. Figure 1D.1 presents general fate and transport mechanisms for pollution
from fuel and chemical storage and handling. Due to Defence’s widely variable estate 
it should not be seen as exhaustive. 
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Figure 1D.1: Fuel and Chemical Pollution Fate and Transport
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OTHER CONSIDERATIONS 

46. There are numerous WHS considerations associated with the storage and
handling of fuels and chemicals. Therefore any controls outlined in the Defence WHS
Manual (Ref P) must be implemented when storing and handling fuels and
chemicals. The Defence WHS Manual (Ref P) includes detailed Defence and national
legislative requirements for the storage and handling of hazardous and toxic
chemicals in the workplace, and should be implemented wherever hazardous
chemicals are stored.

47. SDSs must be present and readily available for each fuel and chemical
stored or handled on a site / base. Personnel must be trained and made aware of the
emergency response and first aid measures associated with exposure to the fuel or
chemical. SDSs can be found on ChemAlert.

48. Information on other environmental management topics such as surface
water and groundwater quality, water conversation and waste minimisation can be
found on DEQMS.
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  Inspector: Work Area:

  Weather: Date: / /

Y
es N
o

N
A

1 Training of all staff undertaken and records kept

Pollution Sources

Pollution Prevention controls have been implemented as 
per the site specific management plan

SDS available for all hazardous chemicals

Hazardous chemicals are labelled and stored as per SDS 
and containers are in good condition

Workspace is clean and tidy

Hardstand coverage and condition

Bunds have sufficient volume to contain stored 
substances

Bunds condition

Isolation valves condition

Fume extraction systems in good condition

Spill kits – check contents and competency of staff

Water Quality
No spills or significantly or newly stained soil

No visible oil sheen on waters around the activity
Water quality testing undertaken as per trade waste 
agreement. 
Deployable floating booms available for storage around 
water
Site Infrastructure

Appropriate bunding is on site to reduce pollution from 
entering the environment and stormwater

Stormwater drains have signage

Preventative controls to reduce runoff from site to 
stormwater has been implemented. 
Emergency Response

Site specific incident and emergency management 
requirements up to date? Check competency of personnel

Pollution release measures up to date? Check 
competency of personnel

Spills – major and minor documented and reported

Disposal Management

Disposal locations, transporters, contractors and 
personnel appropriately experienced, licensed and trained

A Trade Waste agreement is in place for disposal to 
sewer or agreement from the facitly manager of a Defence 
ownded waste water treatement plant is in place. 

Waste materials disposed of correctly

 Close Out: Remedial Actions Completed and Closed Out 

Name: Signed: Date: / /

AE547 
required?

2

6

5

4

3

Acceptable?

It
em Issue Comments/Remedial Actions
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ACRONYMS AND ABBREVIATIONS 

AFFF Aqueous Film Forming Foam 

ANZECC Australian and New Zealand Environment and Conservation Council 

ARMCANZ Agriculture and Resources Management Council of Australia and 
New Zealand 

AS Australian Standard 

AST  Above-ground Storage Tank 

ATC  Australian Transport Commission 

BSSC Base Services Support Centre 

CEMP  Construction Environmental Management Plan 

CI  Continual Improvement 

CSR Contaminated Sites Register 

DECC  Department of Environment and Climate Change 

Defence Department of Defence 

DERP Directorate of Environmental Remediation Program 

DEQMS Defence Environment Quality Management System 

DoW  Department of Water 

EE Environment and Engineering  

EMP Emergency Management Plan 

EPA Environment Protection Authority 

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999 

ERP Emergency Response Procedure  

ESD  Ecologically Sustainable Development 

E&IG Estate and Infrastructure Group 

GEMS Garrison Estate Management System 

GHS  Globally Harmonised System of Classification and Labelling of 
Chemicals 

LOCR Legal Obligations and Compliance Register 

MHF Major Hazard Facility 

NEPC National Environment Protection Council 

NEPM  National Environment Protection Measure 

NTC National Transport Commission 

NWC National Waste Contractor 

PPMM Pollution Prevention Management Manual 

SAQP Sampling Analysis and Quality Plan 

SDS Safety Data Sheet 

1E–ii 
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1E–iii 

TWA  Trade Waste Agreement 

UST  Underground Storage Tank 

WHS  Work Health and Safety 

WMP Waste Management Plan 

WOL Whole-of-Life 

WWTP  Wastewater Treatment Plant 
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BACKGROUND 

1. The Department of Defence (Defence) is responsible for the prevention of
pollution from Defence activities, thereby reducing waste and potential impacts to the
environment.

2. Defence produces liquid waste from numerous daily operations and activities
across the estate. If handled incorrectly some liquid waste can pose a health risk to
individuals and pollute the environment.

3. This Guideline refers to activities associated with the handling and storage of
liquid waste at Defence facilities. This Guideline is intended for application when
undertaking activities which involve stationary liquid waste storage facilities only.

4. Activities covered in this Guideline include:

a. Generation of liquid waste from grease traps (eg messes)

b. Waste oil from maintenance and repair activities

c. Chemical or solvent use in laboratories, workshops, hospitals etc

d. Waste produced by cleaning activities (eg cleaning of vehicle wash down
areas, fuel farms).

5. This Guideline does not include the detailed requirements applying to the use
of mobile liquid waste storage units such as tankers and transport vehicles.
Additionally, this Guideline does not include regulatory requirements that are not
related to pollution prevention for the transport of liquid waste by road, rail or sea.

6. This guideline must be read in conjunction with the Defence Work Health and
Safety (WHS) Manual (Ref P) which outlines work health and safety requirements for
storage and management of hazardous substances (including waste substances).

7. A common sense approach should be taken to determine the appropriate
extent to which this guideline should be applied. Advice should be sought from
regional environmental personnel in the first instance.

8. This Guideline does not include the requirements for the storage and
handling of Aqueous Film Forming Foam (AFFF) contaminated wastewater produced
during fire fighting activities (see Annex 1C Fire Fighting Foam Management),
disposal of sewage (see Annex J Wastewater Treatment Plants), nor the disposal
of radioactive waste (see Source Licence conditions - S0042).

9. Designated owners and operators of liquid waste storage facilities are
responsible for implementing environmental controls, maintaining documentation of
all installation and repair activities and ensuring that all personnel are appropriately
trained in the operation of the facility. The Guideline requirements and performance
Standards outlined below have been identified to enable demonstration that the
storage and handling of liquid waste complies with applicable legislation and
Australian Standards (ASs).
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10. The Potential Pollution from Liquid Waste Storage and Handling and the
Pollutant Fate and Transport sections of this Guideline describe the potential
effects of liquid waste on the environment.

GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

11. This Guideline has been developed to assist Defence personnel and
contractors in the environmentally sound storage and handling of liquid waste on the
Defence estate. It takes a Whole-of-Life (WOL) approach from considering
procurement issues to disposal processes.

12. It is intended that the pollution prevention initiatives outlined in this Guideline
should be incorporated into relevant Defence and Defence contractor operating
procedures and business processes.

13. This Guideline includes a nationally consistent approach for facility managers
to minimise legal and other risks by proactively managing the storage and handling of
liquid waste in accordance with the legislative framework and leading practices being
applied to Australian industry. The content of this Guideline is not intended to be
detailed and prescriptive. Users are advised to refer to the relevant AS and other
documents (refer to Regulatory Requirements section) used to compile this
Guideline.

14. This Guideline does not provide advice regarding the management of
contaminated land and is not intended as a WHS document for Defence activities.

15. Personnel storing and handling liquid waste must follow the procedures and
guidance outlined in the product instructions and Safety Data Sheet (SDS), as well
as this Guideline.

16. This Guideline must be read in conjunction with the documents outlined in
the Defence Guidance section of this Guideline.

17. Roles and responsibilities for implementation of this Guideline are outlined in
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM)
(Defence Estate Quality Management System (DEQMS)) (Ref U)).

18. The simplest way to prevent pollution from liquid waste to the environment is
to avoid or reduce the source of potential pollutants. Source reduction is an
opportunity to incorporate Ecologically Sustainable Development (ESD) into site /
base operations, and can be achieved in many different ways, including finding more
environmentally friendly products in the procurement phase, efficient storage and
handling of all liquid waste, handling of liquid waste in closed systems and using
more sustainable equipment and processes to reduce the volume of liquid waste
generated.

19. The Waste Minimisation Hierarchy (Figure 1E.1), outlined in the Defence
Waste Minimisation Policy (Ref O), should be utilised when prioritising different
environmental controls. The Hierarchy includes application of the following order of
waste minimisation principles: (1) Prevention, (2) Minimisation, (3) Re-use, (4)
Recycling, (5) Energy Recovery, and (6) Landfill.
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http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp


Pollution Prevention Guideline Annex 1E – Liquid Waste Storage and Handling 

20. Further information on integration of ESD principles within Defence can be
found in the Defence Smart Infrastructure Guideline, Design and Construction
(Ref Q).

21. If there is any doubt regarding the requirements and performance standards
set out in this Guideline, guidance should be sought from regional environmental
personnel and / or the Environment and Engineering (EE) Branch of the Estate and
Infrastructure Group (E&IG).

22. The requirements and performance standards discussed in this Guideline
include the following key areas:

a. Management and Administrative Controls: Liquid waste storage facilities
must comply with supporting documentation requirements, inspections and
management reviews by this Guideline, applicable legislation and AS.

b. Waste Classification: The classification of liquid waste stored on-site must
comply with requirements outlined within applicable legislation and AS.

c. Drainage Systems: Drainage systems at liquid waste facilities must comply
with maintenance and monitoring requirements and appropriately manage
pollution risks associated with the discharge of water as outlined within
applicable legislation and AS.

d. Storage Equipment / Facilities: The operation and design of liquid waste
storage facilities must comply with requirements outlined within this
Guideline, applicable legislation and AS.

e. Transport: Transport of liquid waste must comply with requirements outlined
within applicable State and Territory legislation.

f. Treatment and Disposal: The treatment and disposal of liquid waste must
comply with requirements outlined within applicable State and Territory
legislation.

g. Emergency Response and Clean-Up: Emergency response and clean-up
procedures and actions for liquid waste handling activities must comply with
requirements outlined within applicable legislation and AS.
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Figure 1E.1: Waste Minimisation Policy  

23. Defence requirements for the storage and handling of liquid waste are
included in Table 1E.1, and have been categorised according to the hierarchy
described above.
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Table 1E.1: Requirements for Liquid Waste Storage and Handling 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Waste Minimisation 

1E.1.1 Where possible, 
liquid waste 
production at a 
site / base should 
be minimised. 

Follow the waste minimisation hierarchy (prevention, minimisation, re-use, recycle, energy recovery, and 
landfill) where practicable in prioritising initiatives. 

Avoid any unnecessary production of liquid wastes and combine polluting activities, where possible, to 
allow for mutual capture points. Examples include: 

 Incorporate new and improved technologies that minimise waste production 

 Identify any potentially polluting activities that can be undertaken at a better equipped facility. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement Personnel 
/ Supply Change 
Managers 

Design Personnel 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1E.1.2 Where possible, 
ESD should be 
considered in the 
design and 
construction of all 
waste storage and 
handling facilities. 

Requirements for ESD are included in the Defence Smart Infrastructure Guideline, Design and 
Construction (Ref Q) which states that all facility and infrastructure designs shall aim to promote recycling, 
re-use and reduced disposal of waste-to-landfill in the construction, operation and decommissioning 
stages of the infrastructure lifecycle.  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement Personnel 
/ Supply Change 
Managers 

Design Personnel 

Risk Assessment  

1E.1.3 Prepare an 
environmental risk 
assessment or site 
sensitivity 
assessment for 

The risk assessment should identify potential sources of pollution, environmental receptors including 
exposure to sensitive ecosystems and pathways between the source and receptors. 

The environmental risk assessment must be completed in accordance with the E&IG Risk Management 
Framework (Ref R), prior to the commencement of the storage or handling of liquid waste. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

equipment and 
associated 
activities. 

 

The risk assessment must be used to identify any protected places and environmentally sensitive 
receptors within the vicinity of the storage facility. The ASs for the storage of various chemicals specifies 
separation distances between defined protected places ie facilities and receptors, see ASs and Annex 1D 
(Fuel and Chemical Storage and Handling) and Annex 1C (Fire Fighting Foam Management) of the 
PPMM (DEQMS) (Ref U). 

If a risk to the environment has been identified it must be recorded in the Defence Contaminated Sites 
Register (CSR). 

In cases where equipment is old (eg >20 years), particularly underground pipe work, the probability of the 
system developing leaks (or having already done so) should be considered within the environmental risk 
assessment or site sensitivity assessment. Risks for leaks and pollution should also be considered where 
old equipment does not meet current design standards.  

Civilian) 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel  

Management and Administrative Controls  

1E.1.4 Prepare a Waste 
Management Plan 
(WMP) for the 
liquid waste 
storage and 
handling 
equipment and 
associated 
activities (best 
practice).  

Based on the outcomes of the environmental risk assessment, prepare a WMP for liquid waste storage 
and handling equipment and associated activities. The risk assessment hierarchy should be utilised, 
focusing on hazard prevention measures and where necessary, engineering and administrative controls to 
ensure appropriate management of the risk. The WMP should address all aspects of on-going operation, 
including the required maintenance schedule, regular inspections of equipment, emergency response and 
regular review of the implementation of this Guideline and the WMP. State and Territory requirements 
(policies, legislation and guidelines) should be incorporated into the WMP where appropriate.  

The AS for the storage of various chemicals specifies separation distances between defined protected 
places (that is, facilities and receptors, see AS for details) and the chemical or chemical waste storage, 
segregation of classes and separation distances from other hazardous or dangerous goods.  

The WMP should be used to identify any protected places within the vicinity of the storage facility and the 
protection required. 

Ensure that any licence requirements are transposed into the WMP. 

Undertake regular inspections against requirements in WMP and keep records of the completed 
inspection checklists (Defence requirement and requirement as per ASs).  

Undertake regular reviews of the WMP and keep documented records of this process (Defence 
requirement and best practice). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
personnel 

National Waste 
Contractor (NWC) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1E.1.5 Liquid waste 
storage equipment 
is listed on a 
preventative 
maintenance 
schedule (best 
practice). 

A maintenance program should be developed with the required frequency based on the manufacturer’s 
guidelines and the criticality of the equipment. Regular monitoring of equipment and maintenance 
programs should be undertaken (refer to Table 1E.2). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
personnel 

1E.1.6 Copies of all 
current licenses 
for the bulk 
storage of 
Hazardous 
chemicals are to 
be held onsite 
(Legislative 
requirement). 

Ensure that any 
licence specific 
requirements are 
transposed into 
the WMP (best 
practice).  

Should the storage of hazardous waste chemicals be in quantities large enough to meet the requirements 
of a Major Hazard Facility (MHF) further licence requirements must be adhered to under Comcare’s 
regulatory requirements governing Commonwealth land (see the Commonwealth WHS Act 2011 (Ref E) 
and the WHS Regulations 2011 (Ref F)). 

Authorisation, registration and licence requirements for Dangerous Goods and Hazardous Chemicals 
stored and used on Defence sites are governed by Comcare. 

Further details of licences required can be sought from the WHS Branch. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian)  

NWC 

Site / Base WHS 

1E.1.7 Keep an up-to-
date hazardous 
chemicals 
manifest for the 
facility (as per AS). 

The facility should maintain a current manifest of the types and quantities of Hazardous Chemicals held on-
site as per applicable State or Territory requirements. The quantity of chemicals stored in the facility is 
important to monitor as it will ultimately decide the level of control required by the relevant AS or 
legislation. 

For more information refer to Defence WHS Manual (Ref P) - HC:02-06 Registers for Hazardous 
Chemicals (interim approved). Hazardous Chemical categories and descriptions are also available in the 
Globally Harmonised System of Classification and Labelling of Chemicals (GHS) (Ref SS). 

Details for manifest requirements can be found in the relevant AS for storage and handling of the 
particular chemical. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian)  

NWC 

Site / Base WHS 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

The facility should maintain copies of SDS for all chemicals held onsite in an easily accessible area for 
personnel. The SDS can be found on ChemAlert.  

Hazardous chemical waste types and Dangerous Goods categories and descriptions are also available in 
the WHS Regulations 2011 Cth (Ref F) or the Australian Code for the Transport of Dangerous Goods by 
Road and Rail (Ref J) and the International Air Transport Association Dangerous Goods Regulations (Ref 
X). 

Disposal of liquid Dangerous Goods waste to non-Commonwealth land may require licences under 
applicable State or Territory legislation. 

1E.1.8 Records should be 
kept of staff 
training in the 
storage and 
handling of 
hazardous 
chemicals and the 
objectives and 
implementation of 
the WMP (as per 
ASs). 

All personnel involved in the handling and use of hazardous chemicals, including liquid waste storage 
facilities, should receive appropriate training in the environmental risks, the use of this Guideline and the 
associated WMP, and in the implementation of the Emergency Response Procedures (ERPs). Refresher 
training should also be scheduled at regular intervals. 

Electronic records of all training should be kept for a minimum of five (5) years. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

Waste Classification  

1E.1.9 Classification of 
liquid waste as 
hazardous or non-
hazardous (as per 
ASs and 
applicable State 
and Territory 
regulations).  

Dangerous Goods 
classification is 
required for 
transport 

Waste classification in accordance with applicable State and Territory procedures is the responsibility of 
the waste generator. Within Defence, the NWC is responsible at a site / base level to facilitate the disposal 
of all wastes, including hazardous and non-hazardous wastes.  

As a minimum the following steps should be taken during waste classification: 

 Establish whether waste is pre-classified as hazardous waste using product labelling or ChemAlert 

 Establish whether waste has hazardous characteristics. Waste must be classified as hazardous waste 
if it meets the requirements in the WHS Regulations 2011 (Ref F) or falls in a specified Dangerous 
Goods class or division of the Australian Code for the Transport of Dangerous Goods by Road and 
Rail (Ref J) 

 If the composition of the waste is not known, testing should be conducted using methods specified by 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian)  

NWC 

Site / Base WHS  
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

purposes.  State or Territory guidance in order to appropriately classify the waste 

 If the waste is listed as Controlled Waste under Schedule A of the National Environment Protection 
Measure (NEPM) (Movement of Controlled Waste between States and Territories) 1998 (Ref Y), it is 
subject to tracking, notification and licensing requirements in relation to its movement / transport 
between States and Territories  

 Categorise waste into appropriate waste type. 

Where possible, wastes should be separated prior to classification to reduce general wastes mixing with 
hazardous waste or dangerous goods waste. If the waste is not able to be separated then the waste must 
be classified to the highest class of waste contained in the mixture. 

To ensure that waste is disposed of correctly and associated data is captured, site / base staff should 
always use the NWC to dispose of waste. Where the NWC is not being used, an appropriately qualified 
Waste Contractor must be engaged and accurate waste classification and disposal records kept. 

Process knowledge and information contained in the product’s SDS will assist in the identification of 
hazardous waste. 

1E.1.10 Segregate waste 
according to waste 
classes (as per 
AS). 

Clearly label 
classified liquid 
waste with waste 
type (as per AS). 

Once appropriately classified, the waste should be segregated according to waste classes (if needed) for 
safe storage, transport and disposal. Depending on the waste classification, liquid waste may need to be 
stored in separate containment facilities. ASs are available for chemical segregation and labelling.  

The Defence WHS Hazardous Chemical Storage Guide (Ref P) can be referred to for further guidance.  

Appropriate containers (chemically inert to the waste type) should be labelled (additional labels can be 
printed from ChemAlert if required) with information regarding the type of liquid waste and classification, 
according to the appropriate GHS (Ref SS). 

Disposal labels are mandatory for all hazardous wastes and dangerous goods. Labels can be printed from 
ChemAlert. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian)  

NWC 

Drainage Systems 

1E.1.11 Wastewater 
(including 
stormwater) 
treatment and 
disposal. 

All wastewater (including storm water) from areas where liquid wastes are handled or stored must be 
treated prior to disposal as required by ASs listed in the Regulatory Requirements section of this 
Guideline.   

Any wastewater discharged to surface water or sewer systems must pass through an appropriate 
treatment process (eg an oil water separator for oil-based wastes) to achieve acceptable water quality for 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

discharge. Where a suitable sustainable drainage system exists, (eg a constructed wetland) this may be 
used to treat wastewater prior to disposal. Further details can be found in Annex 1I (Stormwater 
Management) and Annex 1J (Wastewater Treatment Plants) of the PPMM (DEQMS) (Ref U). 

Oily wastes may be classified as hazardous waste, and requirements for packaging, labelling and tracking 
may apply. Even if the waste is not classified as hazardous, these requirements may still apply. 

Liquid waste should drain away from the storage facility into a sump. Chemicals that are likely to react 
dangerously should be directed into separate drainage areas. The drain valve should remain closed at all 
times except under supervision during emptying.  

Compliant packaging and labelling of wastes for transport must meet relevant State / Territory 
requirements. 

1E.1.12 Wastewater 
disposal licensing.  

If required, the facility must obtain licenses to discharge wastewater to the surface water system or sewer 
from the relevant State or Territory agency. The licence must be held onsite (as per applicable State and 
Territory requirements). 

Any licence requirements should be transposed into the WMP (best practice). 

All contaminated waste, including oily waste or sludge removed from the drainage systems should be 
disposed of through the NWC. The facility should check that the NWC is licensed to transport the waste, 
and that the waste is received by a facility that is licensed to accept it. 

Completed waste disposal records and documentation must be stored on-site for all contaminated liquid 
wastes (eg water, oils and sludges) removed from site (as per applicable State and Territory requirements 
and best practice). Documentation should include details on disposal location and quantity of waste. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1E.1.13 Drainage plans 
are available for 
the area where 
liquid waste is 
handled or stored 
(requirement as 
per ASs). 

The facility should maintain drainage plans detailing the surface water and sewer connections, liquid 
waste drainage, and interceptors (see ASs). 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1E.1.14 A canopy or roof is 
present over liquid 
waste storage 

To minimise production of waste-contaminated rainwater, where possible a canopy or roof with an 
overhang should be provided to cover liquid waste storage facilities and Above-ground Storage Tanks 
(AST) with open bunds.  

Site / Base Manager 

Facility Service 
Delivery Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

facilities and 
filling/decanting 
areas.  

 

Separate drainage 
is provided for 
clean rainwater 
and potentially 
contaminated 
wastewater  

The canopy should allow clean rainwater to be separated from potentially polluted water. These two 
wastewater streams should be disposed through separate drainage channels. Roof drainage may 
normally be discharged directly to stormwater drains without passing through an interceptor or chemical 
treatment unit. 

(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Design and Operation of Storage Facilities  

1E.1.15 Design and 
installation of 
liquid waste 
storage facilities 
by approved 
appropriately 
qualified 
contractor / 
personnel 
(requirement as 
per AS). 

 

All ASTs and Underground Storage Tanks (USTs) must be designed and installed by qualified personnel 
in accordance with AS 4897 The design, installation and operation of underground petroleum storage 
systems (Ref OO).  

Design Personnel 

Construction Personnel 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1E.1.16 Store liquid waste 
in appropriately 
constructed and 
labelled storage 
containers (as per 
AS). 

Liquid wastes that are incorrectly stored can result in a release of pollutants and potential impacts to 
human health and the environment. 

Appropriate storage containers and facilities are required to minimise the risk of pollution to environment 
from the method of storage. 

Liquid waste should be stored in a sealed container based on the quantity of waste produced. It should be 
stored at a minimum within 200 L drums and may be stored within bulk storage tanks. The drums or tanks 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

used for storage should comply with applicable State and Territory requirements for the storage of 
hazardous materials. At a minimum the containers used for storage should be chemically inert and resist 
corrosion. 

The number of storage containers should be minimised where possible; however liquid wastes with 
different hazard classifications must be stored separately to prevent a chemical reaction from occurring. 
Refer to the Defence WHS Hazardous Chemical Storage Guide.  

Wherever possible the liquid waste should be stored above ground. For some types of liquid waste 
(eg toxic chemicals) this is a requirement under AS 4452:1997, The storage and handling of toxic 
substances (Ref CC).  

If the liquid waste is stored below ground, then a number of additional requirements are necessary which 
are detailed in the Defence UPSS Management Guidelines for Regional Environmental Officers (Ref L) 
and Annex 1D (Fuel and Chemical Storage and Handling) of the PPMM (DEQMS) (Ref U). 

Environmental 
Personnel 

1E.1.17 Liquid waste 
infrastructure 
should be suitable 
for the types and 
classes of waste in 
storage. 

Liquid waste infrastructure can include oil and water separators, grease traps, waste oil sumps and septic 
tanks. Pollution can also occur from fugitive losses or leaks from equipment valves, pumps, flanges and 
seals. 

A waste collection program for liquid waste infrastructure should be developed in conjunction with the 
NWC and should be based on a number of factors including: amount of waste produced, size and capacity 
of the waste storage system, type of waste and the environmental risk of storing waste over time. 

All waste storage facilities should be inspected for integrity and suitability for the waste type (see Table 
1E.2). 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1E.1.18 Risk / hazard 
assessment of the 
liquid waste facility 
(as per AS 
4452:1997, The 
storage and 
handling of toxic 
substances (Ref 
CC)). 

The design and location of a new liquid waste facility should be assessed to ensure that the risk to 
surrounding watercourses or stormwater which discharges to a natural waterway is low. If there is a risk to 
a watercourse, then additional control measures may be required to reduce the risk to an acceptable level. 

During the assessment of the liquid waste storage facility the following factors should be considered: 

 Presence of secondary containment

 Separation of the facility from ignition sources and occupied buildings

 Proximity of the facility to processing areas and ability to transfer the waste produced

 Fire resistance and chemical impermeability of secondary containment area

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

 Layout of the facility with respect to fire fighting, security, signage, ventilation, product segregation and
manual handling.

1E.1.19 All handling and 
storage of liquid 
wastes should be 
undertaken within 
an area of 
secondary 
containment (eg a 
bund).  

All handling and storage of liquid wastes should be undertaken within an area of secondary containment 
(eg a bund). This includes any transfer of waste via pumping and decanting with all pipe joints located 
within the bund as well as any potential filling of transport containers.  

An assessment of the capacity of the secondary containment area should be conducted to account for the 
hazardous nature of the waste and any potential rainwater flow into the containment area as per ASs. 

Reference must be made to requirements in the ASs for secondary containment. 

Depending on the material stored within the bund, the ASs recommend that spill compound capacities be 
at least 110% of the largest container, to facilitate the management of spill emergencies. The capacity of 
the bund should be reassessed where a hazardous material is stored to account for any fire fighting water 
that may be released into the bund. A liquid storage facility that is outside should have the bund volume 
increased to account for any rain water that enters the bund. 

The bund should be made from an impervious material that is resistant to the chemical waste stored within 
the bund. The bund should be sealed and all piping should enter or exit the bund over the wall. 

A collection sump located below the base of the bund must contain spills. If only a small quantity of liquid 
waste is stored temporarily the waste may be stored in a single drum with a drum sump or drip tray. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1E.1.20 Assign appropriate 
safety signage on 
the tanks and bulk 
storage area 
(Australian 
Dangerous Goods 
Code 
requirement). 

The WHS Regulations 2011 (Ref F) outlines signage requirements for hazardous chemicals.   

All areas where dangerous goods are stored should be provided with safety signage in accordance with 
legislation and regulations. This should include hazard warning labels and non-smoking signs where 
relevant.  

Further information can be found in the Defence WHS Manual (Ref P).  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

WHS Manager 

1E.1.21 Appropriate 
security measures 
are present 
(legislative and AS 
requirement). 

Areas where hazardous chemicals are stored should be provided with adequate security, including fencing 
and locks on equipment if required. 

Collision protection should be provided on storage facilities. 

Repair and restore any evidence of vandalism to liquid waste storage facilities. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Repair and restore 
any evidence of 
vandalism (best 
practice). 

Site / Base WHS 

Transport of Liquid Waste 

1E.1.22 Follow 
requirements of 
relevant ASs, 
codes and State 
and Territory 
legislation for 
placarding, 
licensing, driver 
training and 
provision of on-
board emergency 
response 
equipment. 

Hazardous waste should be packaged in suitable containers as indicated by symbols and codes on the 
container as per requirements in the WHS Regulations 2011 (Ref F) and the GHS (Ref SS).  

Prior to hazardous waste being transported by the NWC, accurate information should be provided to the 
contractor regarding the category, quantity and type of waste needs to be provided. The driver of the 
transported waste has to have full knowledge of the waste material to be transported. 

Liquid waste which is classified as Dangerous Goods should be transported in accordance with the 
Australian Code for the Transport of Dangerous Goods by Road and Rail (Ref J) and any relevant State 
and Territory requirements. This should include all compliance requirements with regards to placarding, 
licensing, driver training and provision of on-board emergency response equipment. Requirements in AS 
4452:1997, The storage and handling of toxic substances, should also be met in terms of storage and 
handling of toxic substances. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

1E.1.23 For ‘controlled 
waste’ follow 
conditions 
specified in NEPM 
(Movement of 
Controlled Waste 
between States 
and Territories) 
1998 (Ref Y). 

The NEPM (Movement of Controlled Waste between States and Territories) 1998 (Ref Y) outlines the 
management system for the movement of controlled wastes between States and Territories. The 
management system includes:  

 Tracking systems which would provide information to assist agencies and emergency services, and
ensure that controlled wastes are directed to and reach appropriate facilities

 Prior notification systems to provide participating States and Territories with access to information to
assess the appropriateness of proposed movements of controlled wastes in terms of transportation
and facility selection

 The licensing of transporters and regulation of producers and facilities so that tracking and notification
functions are compatible with participating State and Territory requirements.

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

1E.1.24 Comply with the 
obligations set out 

Australia is a signatory to the Basel Convention on Control of Transboundary Movements of Hazardous 
Waste and their Disposal (Ref K), and has given effect to its obligations under the Basel Convention in the 

Facility Service 
Delivery Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

in the Basel 
Convention during 
the international 
export and import 
of hazardous 
waste (legislative 
requirement). 

Hazardous Waste (Regulations of Exports and Imports) Act 1989 (Ref K), to ensure compliance. The 
NEPM (Movement of Controlled Waste between States and Territories) 1998 (Ref Y) provides guidance 
on transport in Australia.  

In addition to local regulatory requirements, Defence needs to comply with the obligations set out in the 
Basel Convention when transporting waste across international boundaries. 

General obligations include: 

 Preventing the export and import of hazardous wastes and other wastes if there is reason to believe
that the waste will not be managed in an environmentally sound manner

 Requiring that hazardous wastes and other wastes that are being transported to another country be
properly labelled according to international rules (also a WHS requirement)

 Requiring that any person who takes charge of the transport of hazardous wastes or other wastes
from one country to another sign the movement document

 Requiring that any person who takes charge of the transport of hazardous wastes or other wastes that
pass through (transits) another country to inform the transit country in writing.

(Contracted / Military / 
Civilian) 

NWC 

Treatment and / or Disposal 

1E.1.25 Dispose of liquid 
waste at 
appropriately 
licensed facilities 
in accordance with 
relevant State or 
Territory 
legislation (as per 
AS). 

Maintain evidence 
of safe waste 
disposal. 

A number of options for liquid waste treatment and disposal exist, using best practice waste management 
the preference for treatment and disposal are: 

 Minimising waste quantities

 Re-using liquid waste for flushing or beneficial uses

 Treating and discharging of waste to sewer

 Treating and discharging of waste to a soakage or lined evaporation pit

 Treating and discharging of waste to drains or watercourses.

In some instances, liquid waste produced by Defence will be transported prior to treatment and discharge 
according to information provided in Section 7.5. The relevant AS is AS 4494:1998, Discharge of 
commercial and industrial liquid waste to sewer – General performance requirement (Ref FF). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

1E.1.26 A risk assessment 
addressing re-use 

On-site treatment and re-use is only to be considered if it has been assessed as presenting acceptable 
risk to human health, the environment and Defence capability. Potential sources for re-used Wastewater 

Site / Base Manager  
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

or discharge 
scenarios for liquid 
waste on-site (best 
practice) must be 
developed for the 
facility. 

Calculation of 
target criteria for 
effluent from the 
liquid waste 
treatment system 
(as per AS). 

Treatment Plant (WWTP) by-products shall be registered and risk assessed in the same manner as 
potential pollution sources using the E&IG Risk Management Framework (Ref R). Where risk assessment 
and / or sampling has confirmed the by-product is suitable for on-site re-use, this is to be raised as an 
action for consideration by estate managers. Wastewater re-use should conform to the National Water 
Quality Management Strategy 2009 and the Australian Guidelines for Water Recycling Managing Health 
and Environmental Risks (Phase 2), Stormwater Harvesting and Reuse, July 2009 (Ref AA). 

A Sampling Analysis and Quality Plan (SAQP) will be required to enable monitoring of effluent for 
contaminants which may impact on the environment. The SAQP will be site-specific and should include 
details on volumes of waste treated, types of liquid waste treated and the end use of the effluent.  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

Regional 
Environmental 
Personnel 

1E.1.27 Disposal to sewer 
should be 
undertaken under 
a Trade Waste 
Agreement (TWA) 
with local 
authorities or 
agreement with 
manager of a 
Defence managed 
sewer.  

Defence sewer waste is to be managed in two ways: 

Defence owned and operated WWTP - an understanding is required of the capacity and the types and 
quantities of waste able to be disposed of prior to disposal to the sewer. Without prior agreement from the 
WWTP manager and the regional environmental staff no liquid waste can be disposed of to a Defence-
owned and operated system,  

or 

Local water authority-owned and operated sewer system - A TWA must be in place and the conditions 
of the TWA adhered to. This includes types and quantities of specific pollutants and testing and sampling 
regimes for water / waste disposed of to sewer.  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

Regional 
Environmental 
Personnel 

1E.1.28 Evidence of 
treatment of liquid 
waste to achieve 
target effluent 
quality a minimum 
of 90% of the time 
(best practice). 

Evidence that 
treatment systems 
have been 

Liquid waste discharged to sewer or the environment or re-used will need to achieve target effluent quality 
criteria prior to disposal. A treatment system should be designed to clean wastewater to target quality, a 
minimum of 90% of the time. Where discharge or re-use is to a sensitive area or for a sensitive use, this 
value should be assessed for its end use. The treatment system should be designed to cope with an 
emergency shut down and routine maintenance, without impacting effluent quality. 

Criteria for discharge / disposal must be approved by the relevant authority. Any discharge to sewer is 
implemented by the local sewer operator and requires aTWA or Defence equivalent. The TWA will specify 
the quantity and quality of wastewater / liquid that can be disposed of to the sewer. 

Refer to Annex 1J (Wastewater Treatment Plants) of the PPMM (DEQMS) (Ref U) for more information 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

designed to cope 
with emergency 
shut down, routine 
maintenance and 
storm events 
without effecting 
effluent quality 
(best practice). 

on liquid waste treatment. 
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MONITORING, AUDITING AND REPORTING 

24. As with any pollution prevention initiative, its performance needs to be
monitored to ensure the environment continues to be protected. Results and
observations are required to be adequately maintained and, where a non-
conformance exists it should be reported using the Garrison Estate Management
System (GEMS), and the appropriate actions need to be undertaken in a timely
manner. Personnel without access to GEMS should report all environmental
incidents through the Defence Environmental Incident Reporting Tool.

25. Table 1E.2 outlines monitoring, auditing and reporting obligations required to
be implemented across Defence activities.
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Table 1E.2: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholder with
potential roles or 
responsibilities 

Monitoring and Auditing 

1E.2.1 Undertake regular 
inspections against 
requirements in the 
WMP and keep records 
of the completed 
inspection checklists 
(requirement as per 
ASs). 

Undertake and keep 
documented records of 
regular reviews of this 
Guideline and the WMP 
(best practice). 

Any requirements for inspections should be referenced in the site / base Environmental 
Management Plan and the site WMP.  

Where inspections identify non-conformances, they should be recorded as per Requirement 
1E.2.2 below. Corrective actions should be initiated through the Facility Manager or by contacting 
the Base Services Support Centre (BSSC) (1300 658 975) and submitting an AE547 Service 
Request. 

Information on Operation and Maintenance Manuals is included in the Defence Manual of 
Infrastructure Engineering, Bulk Fuel Installation – Design (Ref N). 

Details for monitoring requirements can be found in the relevant AS for storage and handling of 
the particular chemicals or may be contained in the SDS. 

As a minimum, maintenance / inspections should be undertaken for all tanks, secondary 
containment systems, meters, leak monitoring systems, gauges and dispensing equipment, 
drainage systems and oil / water separators, monitoring equipment and vapour recovery 
equipment.  

Site / Base Manager  

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

1E.2.2 If facilities are shown to 
be leaking or do not 
meet the minimum 
standard as outlined in 
Table 1E.1 of this 
Guideline, they must be 
maintained or use should 
cease. 

During site inspections, any non-conformance can be noted and a Form AE444 completed. 
Should a leak or non-conformance be identified, controls must be put in place to minimise the 
leak or spill.  

A review of the impact to health and safety and emergency response capability must be 
considered prior to shutting down any facility or equipment. 

If facility repair is required, Form AE547 can be completed and actioned as a priority.  

Site / Base Manager  

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

1E.2.3 Prepare a review of 
liquid waste production 
and assess the potential 
for reduction in liquid 

Internal audits should be carried out to: 

 Verify and register the types and quantities of hazardous chemical waste and Dangerous
Goods held onsite, and ensure these are up to date

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Regional Environmental 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

waste (as per AS). 
 Verify copies of all SDSs held onsite are easily accessible to personnel. 

Personnel 

1E.2.4 Evidence of regular 
maintenance / inspection 
of liquid storage facilities, 
including removal of 
wastewater within 
secondary containment 
facilities eg bunds (as 
per AS). 
 
Evidence of regular 
housekeeping and tidy 
design of drum storage 
(as per AS). 

Regular inspection of the liquid storage facility must address the presence of wastewater within 
the secondary containment facility and any damage to the primary containment vessels (drums or 
tanks) or secondary containment facility (eg bunding). If wastewater is observed within the 
secondary containment facility or sump it should be pumped out and disposed of appropriately. 
The inspection must ensure that there is no leakage from the release valve and that the valve is 
closed.  

Primary containment vessels, including drums and tanks, should be stored to ensure that any 
spill from the vessel is maintained within the bunding. Drums within close proximity to the bund 
wall should not be over-stacked. In some circumstances, areas of the liquid waste storage facility 
(eg between a high bund wall and a tank) may act like a confined space. Therefore confined 
space procedures should be utilised. 

Waste containers are to be regularly inspected and removed from site before the container 
reaches capacity to limit the potential for spills. If large quantities of waste are stored then an 
overflow alarm or shut off valve should be used to minimise the potential for spills. 

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

NWC 

Regional Environmental 
Personnel 

1E.2.5 Regular monitoring of 
effluent (as per ASs). 

Liquid waste discharged to sewer or the environment or re-used will need to achieve target 
effluent quality criteria prior to disposal. A treatment system should be designed to clean 
wastewater to target quality, a minimum of 90% of the time. Where discharge or re-use is to a 
sensitive area or for a sensitive use, this value should be assessed for its end use. The treatment 
system should be designed to cope with an emergency shut down and routine maintenance, 
without impacting effluent quality. 

Effluent should be monitored on a regular basis to ensure that the effluent quality adheres to the 
treatment facility design requirements. All monitoring must be undertaken in accordance with the 
relevant ASs. 

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

NWC 

Regional Environmental 
Personnel 

Reporting 

1E.2.6 Reporting on liquid 
waste storage and 
handling should be 
undertaken consistently 
across Defence. 

A risk-based annual monitoring and reporting plan should be developed as part of the WMP. This 
will identify all monitoring and auditing requirements. 

Monitoring may be conducted by appropriately trained Defence personnel or a suitably qualified 
contractor. Auditing and monitoring and analysis reports must be performed annually by a 
Defence accredited auditor. 

Site / Base Manager 

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 
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Seq Requirement Description Stakeholder with
potential roles or 
responsibilities 

Reporting is to be brief and factual and to consist of the following: 

 A qualitative estimate of per cent compliance with each Minimum Performance Requirement

 Actions outstanding per performance requirement that are needed to reach 100% compliance

 A short summary of any pollution incidents and their causes

 Reporting should be consistent and in accordance with any existing periodic environmental
reporting practices.

Regional Environmental 
Personnel 

1E.2.7 Incidents relating to 
liquid waste storage and 
handling should be 
reported appropriately. 

All environmental incidents and non-conformances must be reported through GEMS. Personnel 
without access to GEMS should report all environmental incidents through the Defence 
Environmental Incident Reporting Tool. 

If the equipment or infrastructure needs to be upgraded or replaced this can be reported using 
Form AE547. 

All 

Record Keeping 

1E.2.8 Records of monitoring 
activities should be kept. 

As a minimum, liquid waste handling / storage facilities should maintain electronic records of the 
planning and monitoring documents. These may include, but are not limited to: 

 Construction drawings

 Installation information

 Copies of all current licenses for liquid waste storage and handling facilities

 Registers

 Risk assessments

 Defence and third party audits

 Monitoring program results and reports.

Site / Base Personnel 

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Site / Base Manager 

1E.2.9 All records related to the 
transport and disposal of 
liquid waste should be 
retained for future review 
(State and Territory 

Manifest records of all waste transported should be filled in prior to waste movement. Receipts 
supplied by the transportation contractor are to be kept for a minimum period of five (5) years. 

Records related to the transport and disposal of liquid waste should be retained for a minimum of 
five (5) years (legislative requirement in various States and Territories). 

Site / Base Manager  

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

legislation). NWC 

1E.2.10 Training records must be 
kept. 

Liquid waste handling / storage facilities should maintain electronic records of training completed 
by staff and contractors. 

Site / Base Manager  

Facility Service Delivery 
Personnel (Contracted / 
Military / Civilian) 

Site / Base WHS 
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

26. The timeliness and efficiency with which Defence personnel and contractors
respond to environmental incidents and emergencies will ultimately determine the
amount (if any) of pollution which enters the receiving environment. Table 1E.1
outlines environmental incident and emergency measures to prevent pollution from
liquid waste storage and handling equipment and infrastructure.

27. To achieve these timely, efficient responses, a degree of planning is
required, through the implementation of an Emergency Management Plan (EMP).
Reporting of these incidents allows lessons to be learnt from past mistakes and
incidents, and assists in preventing future environment impacts and substantial
cleanup costs. For these reasons, reporting of all environmental incidents and
emergencies should be encouraged across all levels of Defence. Processes for
Continual Improvement (CI) are discussed in the Pollution Prevention Management
Manual (PPMM) Chapters.
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Table 1E.3: Requirements for Environmental Incidents and Emergencies1 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1E.3. 1 Actions to prevent 
environmental 
incidents and 
emergencies from 
liquid waste 
storage and 
handling 
equipment and 
infrastructure 
should be included 
in the site-specific 
EMP. 

Refer to Base EMP for additional base-specific incident and emergency management requirements. 
Guidance on development of a site-specific EMP can be found on the E&IG Defence Base Emergency 
Management & Incident Response intranet page. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1E.3. 2 Pollution release 
measures should 
be developed and 
incorporated into 
new waste storage 
areas. 

Contingency planning in the site / base EMP should prepare for the possibility that pollution does leave the 
site and enters non-Commonwealth land. The involvement of external agencies in a responsible, pre-
determined and co-ordinated fashion will greatly improve the response time to deal with a spill (thereby 
minimising its potential environmental consequences).  

All 

1E.3. 3 Environmental 
incidents and 
emergencies must 
be handled in 
accordance with 
Defence 

The pollution source must be located and contained in agreement with approved procedures.  

Spill management action items and methodologies are discussed in further detail in the Defence WHS 
Manual (Ref P) – HC:0325MANAGINGHAZARDOUSCHEMICALSPILLS. 

All environmental incidents and emergencies, whether hazardous or not, must be managed appropriately. 

All 

1E–24
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

requirements. 

1E.3. 4 Environmental 
incidents and 
emergencies 
should be 
contained to 
prevent 
contamination of 
drains and 
waterways (as per 
ASs). 

A spill kit must be maintained at all times within all areas where hazardous waste is stored. The spill kit 
should contain covers / booms to reduce egress drains. Any absorbent material used to contain the spill 
should be disposed of in accordance with the applicable State or Territory waste disposal regulations. 

Clean-up and waste disposal procedures following a spill must be annotated on the spill kit as required in 
the various ASs for the storage and handling of individual classes of hazardous chemicals. 

Where facilities are located adjacent to watercourses, emergency booms to prevent spread of released 
product should be maintained on site. 

All 

1E.3. 5 Reporting of 
environmental 
incidents and 
emergencies 
should be 
encouraged for all 
Defence and 
contractor 
personnel. 

All Defence and contractor personnel are responsible for reporting any suspected pollution event to their 
direct supervisor who should inform the regional environmental personnel. All environmental incidents and 
emergencies should be reported through GEMS. Personnel without access to GEMS should report all 
environmental incidents through the Defence Environmental Incident Reporting Tool. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires internal or external reporting. Any pollution leaving the site, 
deemed by the regional environmental personnel to be likely to impact human health or the environment, 
must be actively managed and reported to the relevant State or Territory environmental agency and other 
prescribed agencies within the legislated State or Territory notice period 

All 

Regional 
Environmental 
Personnel 

1E.3. 6 Where an 
environmental 
incident or 
emergency has 
resulted in 
contamination of 
soil, surface water 
or groundwater, 
actions should be 
taken to 
characterise and 
delineate the 
extent of the 

This can be in the form of soil and water sampling, and analysis for contaminants of potential concern. If 
only a small area has been impacted, this sampling could be carried out by appropriately trained Defence 
environment staff. For larger areas or where groundwater is suspected to have been impacted the 
investigation must be carried out by a suitably qualified person with site contamination assessment 
capability.  

Should concentrations of contaminants in soil and water exceed guideline values, guidance must be 
sought from Directorate of Environmental Remediation Program (DERP) on the approach to manage any 
further investigations or remediation activities. 

Any identified contamination in the soil or groundwater must be reported in the Defence CSR. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

impacts. 

1E.3. 7 Evidence of 
environmental 
incidents and 
emergency 
investigations 
should be 
documented and 
maintained 
(legislative 
requirement). 

Following notification of a potential environmental incident or emergency, a full assessment of the incident 
or emergency must be carried out. This may include the contamination assessment if one has been 
undertaken.  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

1E.3. 8 Training records to 
demonstrate that 
relevant personnel 
are trained to 
manage 
environmental 
incidents and 
emergencies 
should be kept 
(requirement as 
per ASs). 

All relevant personnel should be trained in the EMP. Refresher training should also be provided at 
appropriate frequency and records maintained. Records should be maintained to demonstrate that 
sufficient training has been undertaken. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 
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REGULATORY REQUIREMENTS 

28. A wide range of legislation and other regulatory instruments enacted by
Commonwealth, State and Territory governments may be applicable to the storage
and handling of liquid waste and land and water which may be impacted by liquid
waste pollution.

29. Defence and its contractors are to be generally familiar with the relevant
legislative and other regulatory requirements associated with the site activities
undertaken including, Regulations, Guidelines, Licences, Permits, Consents and
Approvals, relevant to the State or Territory in which their site is located. Reference
can be made to the Defence Legal Obligations and Compliance Register (LOCR)
found on DEQMS.

30. All personnel should seek legal advice prior to taking action that may be
required by State or Territory laws, to confirm that the relevant law is applicable to the
Commonwealth and its specific activities. In some cases, there may be complex
interactions between Commonwealth and State or Territory laws.

DEFENCE GUIDANCE 

31. The following Defence documents collectively support this Guideline:

a. PPMM (DEQMS) (Ref U), and the following Annexes:

(1) Annex 1D – Pollution Prevention Guideline – Fuel and Chemical
Storage and Handling

(2) Annex 1C – Pollution Prevention Guideline –Fire Fighting Foam
Management

(3) Annex 1H – Pollution Prevention Guideline – Solid  Waste Storage and
Handling

(4) Annex 1I – Pollution Prevention Guideline – Stormwater Management

(5) Annex 1J – Pollution Prevention Guideline – Wastewater Treatment
Plants

b. Defence Quick Reference Guides (DEQMS) (Ref U)

c. Defence Waste Minimisation Policy (Ref O)

d. Defence WHS Manual (Ref P)
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POTENTIAL POLLUTION FROM LIQUID WASTE STORAGE AND HANDLING 

32. The size and diversity of the Defence estate presents a range of challenges
in managing the risks of potential sources of pollution. Potential pollutants associated
with liquid waste storage facilities are limited only by the nature of the chemicals that
are used on the site. Therefore regional environmental personnel and estate
managers should identify and register the types of fuels and / or chemicals that are
stored at a facility. ChemAlert can assist with this process.

33. The pollutants of concern during the handling and storage of liquid waste are
wide ranging, depending on the properties of the waste material.

34. Table 1E.4 identifies some of the common pollutants which may be present
in liquid waste streams that are handled and stored during Defence activities. It must
be noted that this list is not exhaustive.

Table 1E.4: Liquid waste pollutant types, effects and sources 

Pollutant Effect Source
Gross Pollutants 

Gross Pollutants 
(litter, debris, 
packaging) 

Unsightly. 

Animals can eat and choke on this 
material.  

 Vehicles

 Waste collection systems

 Spills and accidents

 Living quarters / messes

 Grease traps.

Biological Pollutants 

Biological 
materials 
(sewage) 

Can be toxic and impact on the health 
of living organisms and ecosystems. 

An increase of nutrients in water 
stimulates the growth of aquatic plants 
and algae. This causes excessive 
growth of aquatic weeds and algae 
that may choke lakes and streams and 
lead to dramatic daily fluctuations in 
dissolved oxygen levels. 

The resulting drop in oxygen levels 
may then be sufficient to kill fish and 
other aquatic organisms. If all the 
oxygen in the water is used up, 
unpleasant odours can occur. 

 Sewage treatment plants.

Chemical Pollutants 

Toxic organics 
including 
hydrocarbons / 
fuels / paints / 
solvents 

Poisoning of living organisms or 
damage to their life processes (eg 
affect virility). 

Large amounts hydrocarbons / fuels 
can impact on water birds, mammals 
and fish. 

Hydrocarbons / fuels could present a 
fire risk. 

 Spillage / illegal discharge

 Laboratory

 Maintenance

 Fuel installations

 Fuel equipment

 Pesticides
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 Herbicides

 Hydrocarbons (fuels / oils)

 Sewer overflows / septic leaks

 Paints / adhesives

 Automotive maintenance

 Building works.

Lead acid 
batteries 

Long-term exposure can cause 
damage to living organisms, including 
humans.  

 Maintenance equipment

 Vehicles

 Components of communications
equipment.

Copper chrome 
arsenate (CCA) 

Contains arsenic which can be 
ingested or inhaled. 

May also leach from CCA-treated 
timber.  

Arsenic is a known toxic chemical, 
although there are naturally occurring 
amounts in the environment.  

 Wood preservation

Heavy metals 
(lead and other 
metals) 

Poison living organisms or damage 
their life processes in some other way. 

Can be persistent in the environment. 

 Weapons ranges

 Burning grounds

 Atmospheric deposition

 Vehicle wear

 Maintenance

 Sewer overflows / septic tank leaks

 Weathering of buildings / structures

 Armaments / Ordinance

 Batteries

Radioactive 
materials 

Carcinogenic or mutagenic to living 
organisms, including humans.  

 Hospitals

 Laboratories

 Buildings

 Aircraft instrumentation

 Weapons

Resins Poison living organisms or damage 
their life processes in some other way. 

Can be persistent in the environment. 

 Maintenance activities

Pesticides / 
biocides and 
organic pollutants 

Can be toxic and impact on the health 
of living organisms and ecosystems. 

An increase of nutrients in water 
stimulates the growth of aquatic plants 
and algae causing the excessive 
growth of aquatic weeds and algae 
that may choke lakes and streams and 

 Workshops

 Gardening, landscaping activities

 Maintenance
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lead to dramatic daily fluctuations in 
dissolved oxygen levels. 

The resulting drop in oxygen levels 
may then be sufficient to kill fish and 
other aquatic organisms. If all the 
oxygen in the water is used up, 
unpleasant odours can occur. 

Perchlorate Can be toxic and impact on the health 
of living organisms and ecosystems.  

 Rocket propellant

Corrosives (acids 
/ alkalis) 

The impact on living tissue will depend 
on whether it is a strong or weak acid / 
alkalis.   

Can lead to chemical burns or damage 
to substances. Corrosive substances 
are very harmful to eyesight and can 
cause blindness.  

Some corrosive chemicals are volatile 
and can emit corrosive mists.  

 Batteries

 Maintenance activities

 Laboratories

 Components of ommunications
equipment

POLLUTANT FATE AND TRANSPORT 

35. The key risk of an operational failure or incident during liquid waste handling
and storage activities are impacts to air quality, soil, groundwater and surface water
quality, as described below:

a. Land: Spilling and spreading of liquid waste materials occurring during
handling, transportation and storage may cause pollution of the surrounding
land.

b. Surface water: Leaching hazardous waste substances (present within the
liquid waste material) into the ground could impact sensitive ecosystems
within surface waters such as lakes or creeks, if not properly contained.

c. Groundwater: Pollution of groundwater can occur when liquid waste spills
migrate down through the soil matrix to the subsurface groundwater. Many
liquid waste facilities including underground storage facilities and pipe work,
as well as any leaks / spills may cause pollution of groundwater. Aged above
ground storage facilities with inadequate pollution control measures coupled
with inadequate management procedures also have the potential to impact
local groundwater receptors.

d. Air: Liquid waste material containing volatile pollutants (eg paints) have the
potential to impact the air and atmospheric environment through volatilisation
of the pollutants during handling and storage.

36. The fate and transport of contaminants in the environment typically occur
through complex and interrelated processes, which are site-specific and
contaminant-specific. For example factors such as rainfall, site geology, hydrology
and hydrogeology will determine the behaviour of pollutants in the environment. This
behaviour can vary significantly from region to region and even from location to
location within the same area.  Furthermore, the soil and / or groundwater conditions
also affect the extent to which natural attenuation can occur and therefore the
persistence of a pollutant in that environment.
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37. Figure 1E.2 presents typical liquid waste pollutants and their fate and
transport mechanisms, however due to Defence’s widely variable estate it should not
be seen as exhaustive.



Pollution Prevention Guideline Annex 1E – Liquid Waste Storage and Handling 

Figure 1E.2: Liquid Waste Pollution Fate and Transport 
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OTHER CONSIDERATIONS 
38. There are numerous WHS considerations associated with the storage and
handling of fuels and chemicals. Therefore any controls outlined in the Defence WHS
Manual (Ref P) must be implemented when storing and handling liquid wastes. The
Defence WHS Manual (Ref P) includes detailed Defence and national legislative
requirements for the storing and handling of hazardous and toxic chemicals in the
workplace, and should be implemented wherever hazardous chemicals are stored.

39. SDSs must be present and readily available for each fuel and chemical
stored or handled on a site / base. Personnel must be trained and made aware of the
emergency response and first aid measures associated with exposure to the fuel or
chemical being handled and stored. SDSs can be found on ChemAlert.

40. Information on other environmental management topics such as surface
water and groundwater quality, water conservation and waste minimisation can be
found on DEQMS.
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  Inspector: Work Area:

  Weather: Date: / /

Y
es N
o

N
A

1 Training of all staff undertaken and records kept

Pollution Sources

Pollution Prevention controls have been implemented as 
per the site specific management plan

SDS available for all hazardous substances

Hazardous substances are labelled and stored as per 
SDS and containers are in good condition

Workspace is clean and tidy

Hardstand coverage and condition

Bunds have sufficient volume to contain stored 
substances

Bunds condition

Isolation valves condition

Fume extraction systems in good condition

Spill kits – check contents and competency of staff

Water Quality
No spills or significantly or newly stained soil

No visible oil sheen on waters around the activity
Water quality testing undertaken as per trade waste 
agreement. 
Deployable floating booms available for storage around 
water
Site Infrastructure

Appropriate bunding is on site to reduce pollution from 
entering the environment and stormwater

Stormwater drains have signage

Preventative controls to reduce runoff from site to 
stormwater has been implemented. 
Emergency Response

Site specific incident and emergency management 
requirements up to date? Check competency of personnel

Pollution release measures up to date? Check 
competency of personnel

Spills – major and minor documented and reported

Disposal Management

Disposal locations, transporters, contractors and 
personnel appropriately experienced, licensed and trained

A Trade Waste agreement is in place for disposal to sewer 
or agreement from the facitly manager of a Defence 
ownded waste water treatement plant is in place. 

Waste materials disposed of correctly

 Close Out: Remedial Actions Completed and Closed Out 

Name: Signed: Date: / /

AE547 
required?

2

5

4

3

Acceptable?

It
em Issue Comments/Remedial Actions
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LIQUID WASTE STORAGE AND HANDLING AUDIT CHECKLIST 



Note: This list is current as at November 2016. It is recommended that 
individuals are aware of liquid waste transport and disposal in the State / 
Territory they are undertaking work in.  

Victoria 

Dangerous Good (Storage and Handling) Regulations 2012 (Victoria State 
Government, 2012) 

Environment Protection (Industrial Waste Resource) Regulations 2009 (Victorian 
Government, 2009) 

Environmental Protection (Industrial Waste Resource) Regulations 2009 
(Environment Protection Authority (EPA) Victoria, 2009) 

Victoria Occupational Health and Safety Act 2004 (Victoria State Government, 2004) 

Victoria Occupational Health and Safety Regulations 2007 (Victoria State 
Government, 2007) 

New South Wales 

Liquid Trade Waste Regulation Guidelines 2009 (Department of Water and Energy – 
New South Wales Government) 

Liquid Waste Fact Sheet 2005– Reducing liquid waste through cleaner production 
(Department of Environment and Climate Change (DECC) New South Wales, 2005) 

Liquid Waste Fact Sheet – Storing of Liquid Waste 2005 (Department of Environment 
and Climate Change (DECC) New South Wales, 2005) 

New South Wales Work Health and Safety Act 2011(New South Wales State 
Government, 2011a) 

New South Wales Work Health and Safety Regulations 2011 (New South Wales 
State Government, 2011b) 

Protection of the Environment Operations  Act 1997 (New South Wales State 
Government, 1997) 

Protection of the Environment (Underground Petroleum Storage Systems) Regulation 
2014 (Environment Protection Authority (EPA) New South Wales, 2014) 

Protection of the Environment Operations (Waste) Regulation 2005 (Department of 
Environment and Climate Change (DECC) New South Wales, 2005) 

Storage and Handling of Dangerous Goods: Code of Practice (WorkCover New 
South Wales, 2005)  

Storing and Handling Liquids: Environmental Protection 2007 (Department of 
Environment and Climate Change New South Wales, 2007) 

Waste Classification Guidelines: Part 1 Classifying waste (Environment Protection 
Authority (EPA) New South Wales, 2014) 
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STATE AND TERRITORY SPECIFIC GUIDELINES FOR LIQUID WASTE 
STORAGE AND HANDLING (CURRENT 2016) 

http://www.comlaw.gov.au/Details/C2011A00137
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Western Australia 

Environmental Protection (Controlled Waste) Regulations (Western Australia 
Department of Environment and Conservation, 2004)  

Environmental Protection (Controlled Waste) Regulations 2004 (Department for 
Environment and Conservation (DEC) Western Australia, 2004) 

Water Quality Protection Note 2013: Tanks for underground chemical storage 
(Department of Water (DoW) Western Australia, 2013) 

Water Quality Protection Note 2009: Industrial and wastewater management and 
disposal (Department of Water (DoW) Western Australia, 2009) 

Western Australia Work Health and Safety Bill 2014 – yet to be proclaimed (Western 
Australia State Government, 2014) 

Queensland 

Dangerous Goods Safety Management Act 2001 (Queensland State Government, 
2001) 

Queensland Work Health and Safety Act 2011 (Queensland State Government, 
2011a) 

Queensland Work Health and Safety Regulations 2011(Queensland State 
Government, 2011b) 

South Australia 

EPA Guidelines 2007: Bunding and Spill Management (Environment Protection 
Authority (EPA) South Australia, 2007) 

EPA Guidelines 2004: Wastewater and evaporation lagoons (Environment Protection 
Authority (EPA) South Australia, 2004) 

South Australian Government Environment Protection (Waste to resources) Policy 
2010, (South Australian Government, 2010) 

South Australia Work Health and Safety Act 2012 (South Australia State 
Government, 2012a) 

South Australia Work Health and Safety Regulations 2012 (South Australia State 
Government, 2012b) 

South Australian Environment Act, 2009, (South Australian Government, 2009). 

South Australia State Government, 2012a. Work Health and Safety Act 2012, South 
Australia State Government, Adelaide. 

South Australia State Government, 2012b. Work Health and Safety Regulations 
2012, South Australia State Government, Adelaide. 

http://www.comlaw.gov.au/Details/C2011A00137
http://www.comlaw.gov.au/Details/F2011L02664


Tasmania 

Tasmania Work Health and Safety Act 2012 (Tasmania State Government, 2012a) 

Tasmania Work Health and Safety Regulations 2012, (Tasmania State Government, 
2012b) 

Northern Territory 

Northern Territory Work Health and Safety (National Uniform Legislation) Act 
2011(Northern Territory Government, 2011a) 

Northern Territory Work Health and Safety (National Uniform Legislation) Regulations 
2011 (Northern Territory Government, 2011b) 

Australian Capital Territory 

Australian Capital Territory Work Health and Safety Act 2011(Australian Capital 
Territory Government, 2011a) 

Australian Capital Territory Work Health and Safety Regulations 2011 (Australian 
Capital Territory Government, 2011b) 

http://notes.nt.gov.au/dcm/legislat/Acts.nsf/5504d78eee675d6e6925649e001bb652/b7dfab88ae823862692579360003dbe1?OpenDocument
http://notes.nt.gov.au/dcm/legislat/Acts.nsf/5504d78eee675d6e6925649e001bb652/b7dfab88ae823862692579360003dbe1?OpenDocument
http://notes.nt.gov.au/dcm/legislat/Acts.nsf/82d4ce7bedc4293169256bf90000aa68/e7f4d30fe8bfadd86925797a00270006?OpenDocument
http://www.comlaw.gov.au/Details/C2011A00137
http://www.comlaw.gov.au/Details/F2011L02664
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ACRONYMS AND ABBREVIATIONS 

ANZECC  Australian and New Zealand Environment and Conservation Council 

ARMCANZ Agriculture and Resource Management Council of Australia and New 
Zealand 

AS Australian Standard

AST  Aboveground Storage Tank 

BSSC Base Service Support Centre  

CEMP  Construction Environmental Management Plan 

CFI Capital Facilities and Infrastructure  

CI  Continual Improvement 

CSR Contaminated Site Register 

DEQMS  Defence Environmental Quality Management Systems 

DERP Directorate for Environmental Remediation Programs 

DEWPO Directorate Estate Works Program Office 

ECC Environmental Clearance Certificate 

EMOS Estate Maintenance and Operation Support 

EMP  Emergency Management Plan 

EMS  Environmental Management System 

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999 

ERP  Emergency Response Procedure 

ESD  Ecologically Sustainable Development 

GEMS Garrison Estate Management System 

LOCR Legal Obligations and Compliance Register 

NEPC National Environment Protection Council 

NEPM  National Environment Protection Measure 

NWC National Waste Contractor 

NZS  New Zealand Standard 

OHS  Occupational Health and Safety 

PDS Project Delivery Services 

PPMM Pollution Prevention Management Manual 

SDS  Safety Data Sheet 

TWA  Trade Waste Agreement 

UST  Underground Storage Tank 

WHS  Work Health and Safety 

WWTP Wastewater Treatment Plant
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BACKGROUND 

1. The Department of Defence (Defence) is responsible for the prevention of 
pollution resulting from Defence activities, thereby reducing waste and potential 
impacts to the environment. 

2. Defence estate and equipment require constant maintenance and cleaning to 
ensure that they are kept in a condition that allows Defence capabilities to be 
maintained. The size and diversity of the Defence estate means that there is a vast 
number and size of different maintenance and cleaning activities undertaken across 
the estate. 

3. Maintenance activities considered in this Guideline include: 

a. Vehicle, vessel and airplane maintenance (oil changes, filter changes, 
coolant changes) 

b. Maintenance of weaponry 

c. Reconditioning of components 

d. Paint removal 

e. Landscape maintenance 

4. Cleaning activities considered in this Guideline include: 

a. Vehicle and airplane cleaning 

b. Cleaning of weaponry 

c. Parts cleaning (using solvent, water or abrasives) 

d. Oversized equipment cleaning 

e. General building cleaning 

5. The activities listed above have the potential to release pollutants into the 
environment if they are not carried out correctly. Some common sources of pollution 
from cleaning and maintenance activities include: 

a. Use of polluting chemicals 

b. Leaks and spills, from faulty equipment or storage vessels 

c. Improper storage of polluting chemicals and waste products 

d. Improper treatment or disposal of waste products and wastewater 

e. Cleaning of marine vessels (eg ship hulls). Further information on 
environmental considerations when cleaning ships hulls can be found in 
Australian and New Zealand Environment and Conservation Council 
(ANZECC), Strategy to Protect the Marine Environment, Code of Practice for 
Antifouling and In-water Hull Cleaning and Maintenance (Ref ). 
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6. The Potential Maintenance and Cleaning Activity Pollutants and the 
Pollutant Fate and Transport sections of this Guideline describe the potential 
effects of maintenance and cleaning activities on the environment. 

GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

7. This Guideline has been developed to assist Defence personnel and 
contractors in the environmentally sound management of maintenance and cleaning 
activities on the Defence estate. It takes a Whole-of-Life (WOL) approach from 
considering procurement issues to disposal processes. 

8. It is intended that the pollution prevention initiatives outlined in this Guideline 
should be incorporated into relevant Defence and Defence contractor operating 
procedures and business processes. 

9. This Guideline includes a nationally consistent approach for facility managers 
to minimise legal and other risks by proactively managing maintenance and cleaning 
activities and facilities in accordance with the legislative framework and leading 
practices being applied to Australian industry. The content of this Guideline is not 
intended to be detailed and prescriptive. Users are advised to refer to the Australian 
Standards (AS) and other documents (refer to Regulatory Requirements section) 
used to compile this Guideline. 

10. This Guideline does not provide advice regarding the management of 
contaminated land or the performance requirements of maintenance and cleaning 
activities undertaken for Defence or on the Defence estate. 

11. Maintenance and cleaning chemical users must follow the procedures and 
guidance outlined in the product instructions and Safety Data Sheet (SDS), as well 
as this Guideline.  

12. This Guideline must be read in conjunction with the documents outlined in 
the Regulatory Requirements section of this Guideline. 

13. Roles and Responsibilities for implementation of this Guideline are outlined in 
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM) 
(DEQMS) (Ref S). 

14. While this Guideline contains a number of management strategies to avoid 
pollution during maintenance and cleaning activities, Defence personnel are 
encouraged to consider alternatives to polluting chemicals and infrastructure when 
undertaking maintenance and cleaning. These alternatives may provide an 
opportunity to incorporate Ecologically Sustainable Development (ESD) into Defence 
activities, for example: 

a. Using clean / green chemicals as substitutes to chlorinated solvents 

b. Disposal of waste to an appropriately licensed facility 

c. Recycling and reusing wastewater. 

15. The simplest way to prevent pollution from maintenance and cleaning 
activities is to apply the waste minimisation hierarchy presented in Figure 1F.1 to 
reduce the source of pollution. This involves (in order) reducing, re-using, recycling, 
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recovery, or treatment and disposal of products and equipment associated with 
maintenance and cleaning activities. This can be achieved in many different ways, 
including using efficient, sustainable equipment and processes, applying non-solvent 
based cleaning techniques, recycling of waste products and correct use and storage 
of potentially polluting substances.  

16. Pollution prevention and waste minimisation initiatives form a pyramid from
the most effective to the least effective. This pollution prevention hierarchy is
presented in Figure 1F.1.

17. Further information on integration of ESD principles within Defence can be
found in the Defence Smart Infrastructure Manual: Design and Construction (Ref N).

18. If there is any doubt regarding the requirements and performance standards
set out in this Guideline, guidance should be sought from regional environmental
personnel and / or the Environment and Engineering (EE) Branch of the Estate and
Infrastructure Group (E&IG).

19. The requirements and performance standards discussed in this Guideline
include the following key areas:

a. Management and Administrative Controls: Maintenance and cleaning
facilities must comply with supporting documentation requirements,
inspections and management reviews required by this Guideline, applicable
legislation and ASs.

b. Design of New Maintenance and Cleaning Facilities: Design and
installation of maintenance and cleaning facilities should be undertaken by
appropriately qualified and experienced professionals, using best practice
techniques. Well-designed facilities will ultimately lower Defence’s
environmental risk.

c. Maintenance and Cleaning Operations: Maintenance and cleaning
operations must comply with requirements outlined by this Guideline,
applicable legislation and ASs. Environmentally responsible operation of
facilities should concentrate on preventative inspections and maintenance,
and best practice procedures.

d. Transport: Transport of hazardous and dangerous goods must comply with
requirements outlined within applicable National and State or Territory
legislation.

e. Treatment and Disposal: Waste to be discharged from site / base must be
treated to an appropriate quality. Waste to be disposed off-site must be
categorised and disposed of in accordance with applicable State or Territory
legislative requirements.

f. Emergency Response and Clean-Up: Procedures, actions and reporting
associated with emergency response and clean-up of maintenance and
cleaning waste must comply with requirements outlined within applicable
legislation and ASs.
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Figure 1F.1: Waste Minimisation Hierarchy 

20. A number of Defence Quick Reference Guides (Ref S) are available on 
DEQMS which can assist prevention of pollution in maintenance and cleaning 
activities. The Defence Quick Reference Guides should be stored in an appropriate 
location on a site / base where Defence personnel and contractors can access them 
as required.  

21. Specific requirements for pollution prevention in new maintenance and 
cleaning facilities are outlined in Table 1F.1 below. The requirements set out in 
Table 1F.2 have been developed in order to avoid environmental impacts from 
ongoing maintenance and cleaning activities. Requirements implemented on 
Defence sites / bases should be prioritised according to the hierarchy described 
above. 

 

http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp


Pollution Prevention Guideline Annex 1F – Maintenance and Cleaning Activities 

Table 1F.1: Requirements for New Maintenance and Cleaning Facilities 

Seq Requirement Description Stakeholder with
Potential Roles and 

Responsibilities 

Design and Construction of New Facilities 

1F.1.1 An environmental risk 
assessment or site 
sensitivity assessment 
should be undertaken to 
assess the potential 
exposure of maintenance 
and cleaning activities to 
sensitive receptors. 

The risk assessment should identify sources of pollution, environmental receptors and exposure 
pathways between the source and receptors. 

The environmental risk assessment should be completed in accordance with the E&IG Risk 
Management Framework (Ref P) prior to the commencement of the activities. 

The risk assessment should be used to identify protection zones within the vicinity of the proposed 
maintenance and cleaning areas and any necessary buffer distances. 

E&IG 

Design Requirements - 
Capital Facilities and 
Infrastructure (CFI) 
and CFI Contractors 

Project Delivery 
Services (PDS) / 
Directorate Estate 
Works Program Office 
(DEWPO)  

Regional 
Environmental 
Personnel 

1F.1.2 Areas for cleaning 
equipment should be 
suitably enclosed. 

Cleaning areas should be fully enclosed and roofed, where practical to minimise the generation of 
waste contaminated rainwater. The canopy should allow clean rainwater to be separated from 
potentially polluted water, solvents, abrasives or surfaces. These two waste streams should be 
disposed through separate drainage channels. Roof drainage may normally be discharged directly 
to stormwater drains without passing through an interceptor or chemical treatment unit. 

The cleaning area should have an impervious concrete floor. Overspray of cleaning fluids, abrasives 
or dust directly onto ground or grassed areas should be prevented by the presence of walls or 
splash guards / tarpaulins. 

If the facility is to be used for wet cleaning (eg wet abrasive blasting or liquid / water cleaning) a 
concrete bunded area should be used with speed bumps at the entrance and exits to contain the 
waste. The wash pad should drain to a sewer or treatment facility.  

When undertaking dry or abrasive cleaning, the room or tarpaulins should be fitted with ventilation 
and dust extraction systems to prevent dust migration to atmosphere. Adequate ventilation is a 
mandatory WHS requirement when using solvent and acid-based cleaning products.  

Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1F-5 

http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process
http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process


Pollution Prevention Guideline Annex 1F – Maintenance and Cleaning Activities 

Seq Requirement Description Stakeholder with 
Potential Roles and 

Responsibilities 

1F.1.3 Environmental risk 
management 
requirements for 
maintenance and cleaning 
activities should be 
incorporated into a site 
specific Environmental 
Management Plan. 

Pollution prevention control measures identified in the risk assessment must be included in a facility 
management plan. Pollution prevention should focus on source reduction measures and where 
necessary, recycling, treatment and disposal / release controls as outlined in this Guideline. 

The facility management plan should address all aspects of on-going operation, including the 
required maintenance and inspection schedule, regular inspections of equipment, drainage, house-
keeping, emergency response and regular review of the implementation of this Guideline and 
Environmental Management Plan. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1F.1.4 Where possible, ESD 
should be considered in 
the design and 
construction of new 
cleaning and maintenance 
facilities. 

Requirements for ESD are included in the Defence Smart Infrastructure Manual: Design and 
Construction (Ref ), which states that all facility and infrastructure designs shall aim to promote 
recycling, reuse and reduced disposal of waste-to-landfill in the construction, operation and 
decommissioning stages of the infrastructure lifecycle.  

N

The Manual recommends development of a construction environmental management plan (CEMP) 
which provides site specific controls during the construction phase. 

Site / Base Manager 

PDS / DEWPO  

Regional 
Environmental 
Personnel 

Procurement 

1F.1.5 The environmental impact 
of cleaning equipment 
and procedures should be 
considered during 
procurement. 

Prior to undertaking any procurement / planning activities in relation to selection of the best cleaning 
method, consideration should be given to the likely environmental impact of the activity. The 
cleaning method chosen should be the least likely to cause environmental impact. The procurement 
of more environmentally friendly “greener” cleaning products to lower Work Health and Safety 
(WHS) risk is mandated in the Defence hazardous chemical reduction program.  

The cleaning equipment and procedures selected may also reduce the quantity of potential 
pollutants required to complete the task. Where possible the efficiency, effectiveness and 
sustainability of maintenance and cleaning equipment should be considered through Whole-of Life 
(WOL) and ESD design inputs. Further information on WOL and ESD are included in the Defence 
Smart Infrastructure Manual: Design and Construction (Ref )N . 

Water-based Cleaning 

For water-based cleaning, the preferred method should use lower volumes of water (eg high 
pressure or very high pressure cleaning). Where practical, water should be recollected for either 
recycling or for release to sewer (with a Trade Waste Agreement (TWA) from the local water 
authorities) so that the water can be treated.  

Design Requirements - 
Design Requirements - 
CFI and CFI 
Contractors 

PDS / DEWPO  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
Potential Roles and 

Responsibilities 

Abrasive-based Cleaning 

For abrasive-based cleaning, the preferred method should generate lower volumes of dust. 
Therefore, vacuum blasting and wet abrasive cleaning are preferred over dry abrasive cleaning. 
Use of wet methods minimises particulate emissions to air but generally creates higher volumes of 
liquid waste. Vacuum blasting, or containment blasting, with reusable abrasives and separation 
equipment is the current best option for removal of antifouling coatings. 

If vacuum or containment blasting is employed, emission targets from the process should be as 
follows: 

 If operating without wet particulate arrest, exhaust emissions of 35 mg / m3 should be targeted. 

 If operating with wet particulate arrest, exhaust emissions of 20 mg / m3 should be targeted. 

Solvent-based Cleaning 

Cleaning of parts using solvents should only be undertaken if water and abrasive cleaning is not 
feasible. Solvents include a variety of chemicals which if released into the environment will cause 
pollution. Solvents evaporate readily at room temperature and can release harmful emissions into 
the atmosphere and to workers’ breathing space. More environmentally friendly ‘greener’ solvents 
should be sourced where possible. If it is not possible to replace solvents then: 

 Contain and control emissions 

 Have adequate pollution prevention controls in place 

 Regularly reassess the possibility of replacement. 

1F.1.6 The environmental impact 
of cleaning products 
should be considered 
during procurement. 

Cleaning products should be chosen based on environmental and WHS requirements.  

For wet cleaning, a detergent should only be used when necessary. The preferred detergent is 
biodegradable, water-based and phosphate-free.  

For dry cleaning, an abrasive cleaner with less than 2% silica must be used. Consideration should 
also be given to the heavy metal content and ability for recycling or reuse prior to choice of abrasive 
cleaner. 

Organic solvents or other chemicals should only be used for degreasing when no other options are 
available. Solvent spraying should be undertaken using a non-atomising spray method to minimise 
aerosols. 

Procurement 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with
Potential Roles and 

Responsibilities 

Any chemical (eg acid) cleaning should be undertaken in an enclosed environment by dipping or by 
application using a brush or swab. The wastewater produced during chemical cleaning will require 
further treatment prior to disposal. 
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MAINTENANCE AND CLEANING OPERATIONS 

22. The requirements set out in Table 1F.2 have been developed in order to 
avoid environmental impacts from maintenance and cleaning activities. Best practice 
for maintenance and cleaning operations relies upon: 

a. The presence of equipment that is fit for purpose, as outlined in Table 1F.1 

b. Appropriate training that allows environmental risks to be managed 

c. Appropriate storage and disposal of maintenance and cleaning chemicals 
and waste 

d. Monitoring requirements which can successfully identify release of pollutants 
to the environment 

e. Defence documentation and appropriate approval for the above points. 

23. As discussed above, the pollution prevention hierarchy as shown in 
Figure 1F.1 should be considered whenever maintenance and cleaning activities are 
undertaken. 
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Table 1F.2: Requirements for Maintenance and Cleaning Operations 

Seq Minimum Requirement Description Stakeholder with 
Potential Roles and 

Responsibilities 

General 

1F.2.1 An environmental risk 
assessment for 
maintenance and cleaning 
activities should be 
undertaken to assess the 
potential exposure to 
sensitive receptors. 

The risk assessment should identify sources of pollution, environmental receptors including 
exposure to sensitive ecosystems and pathways between the source and receptors. 

The environmental risk assessment should be completed in accordance with the E&IG Risk 
Management Framework (Ref P) prior to the commencement of the activities. 

The risk assessment should be used to identify protection zones within the vicinity of the proposed 
maintenance and cleaning areas and any necessary buffer distances required. 

Activities must not pose a risk to the environment. An impact assessment and an Environmental 
Clearance Certificate (ECC) are required for non –routine potentially risky activities (DI(G) 40-3 and 
40-2).

If the activities are occurring outside of a purpose built facility then, an ECC is required prior to 
conducting the activity. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1F.2.2 Maintenance and cleaning 
activities should be carried 
out in accordance with a 
site-specific Environmental 
Management Plan or an 
ECC.

See Table 1F.1 (1F.1.2) for details on preparation of a site Environmental Management Plan. 

For cleaning or maintenance activities not undertaken in specially designed areas / facilities an ECC 
will be required prior to undertaking the activity. 

All  

Regional 
Environmental 
Personnel 

1F.2.3 All Defence personnel and 
contractors involved with 
maintenance and cleaning 
activities should receive 
appropriate training in the 
management of 
environmental risks 
involved with their work.

All personnel should receive appropriate training in the correct operation of maintenance and 
cleaning equipment and materials and the management of environmental risks, such as risk 
assessments, impact assessments. 

Staff should also receive training with the use of this Guideline and the associated management 
plan and in the implementation of Emergency Response Procedures (ERPs).  

Records of staff training should be maintained, with refresher training completed at regular intervals.

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Site Personnel 
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Seq Minimum Requirement Description Stakeholder with 
Potential Roles and 

Responsibilities 

Storage and Handling  

1F.2.4 Cleaning of parts and 
equipment should be 
undertaken within a 
suitably enclosed area. 

Cleaning should be undertaken in a fully enclosed, roofed area, where practical to minimise the 
generation of waste contaminated rainwater. The canopy should allow clean rainwater to be 
separated from potentially polluted water, solvents or abrasives. These two waste streams should 
be disposed through separate drainage channels. Roof drainage may normally be discharged 
directly to stormwater drain without passing through an interceptor or chemical treatment unit. 

The cleaning area should have an impervious concrete floor. Overspray of cleaning fluids, 
abrasives or dust directly onto ground or grassed areas should be prevented by the presence of 
walls or splash guards / tarpaulins. 

When undertaking wet cleaning (e.g. wet abrasive blasting or liquid / water cleaning) a concrete 
bunded area should be used with speed bumps at the entrance and exits to contain the waste. The 
wash pad may be on an angle to allow water drainage into a sump or channel. 

When undertaking dry or abrasive cleaning, the room should be fitted with ventilation and dust 
extraction systems to prevent dust migration to atmosphere. Adequate ventilation is a mandatory 
WHS requirement when using solvent and acid based cleaning products.  

Where the equipment to be cleaned is too large to fit within a fully enclosed room, tarpaulins should 
be used to prevent cleaning fluids, abrasives or dust from entering the environment.   

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel  

Site / Base Manager 

1F.2.5 All liquid waste and 
wastewater generated by 
maintenance and cleaning 
activities should be 
captured. 

Capture and storage of all liquid wastes and wastewater avoids their release to stormwater / sewer 
systems and their eventual release to the environment. In some cases release of pollutants to a 
sewer system may be allowed under a TWA or similar established with the local water authority or 
Defence Wastewater Treatment Plant (WWTP) manager. In these cases the TWA sets out 
requirements for pollutants entering sewer. Further details can be found in the Annex 1J (WWTPs) 
and Annex1I (Stormwater Pollution) of this Manual. 

The facility should maintain drainage plans detailing the surface water and sewer connections, 
including any drainage pathways for the movement of cleaning effluents. 

To avoid release of pollutants to stormwater or the sewer, spill prevention measures should be 
employed in areas where potentially polluting liquids are handled and stored. The specific measures 
will be dependent on the type of liquids being handled, their quantity and the site setting. Spill 
prevention may include: 

 Drip pans and absorbent materials 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

National Waste 
Contractor (NWC) 
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Seq Minimum Requirement Stakeholder with 
Potential Roles and 

Responsibilities 

Description 

 Specialised equipment for transferring liquids (e.g. dispensing nozzles, valves funnels) 

 Bunded areas and “speed humps” in trafficked areas 

 Bunded pellets 

 Overfill sensors 

Mobile spill kits should be maintained in areas where potentially polluting liquids are stored and 
handled in order to contain liquids which escape spill prevention measures. 

Wastewater from cleaning activities may be recycled or treated on site where appropriate facilities 
exist.  

Further information on liquid waste disposal measures can be found in Annex 1E (Liquid Waste 
Storage and Handling) of this Manual. 

1F.2.6 All solid waste generated 
by maintenance and 
cleaning activities should 
be captured. 

Capture and storage of all solid wastes assists in the recycling (where possible) and / or correct 
disposal of solid wastes, avoiding environmentally harmful pollutants entering landfill. 

Access to appropriate disposal containers will assist personnel in correct disposal of solid wastes 
and may reduce overall waste disposal costs. Further information on solid waste disposal measures 
can be found in Annex 1H (Solid Waste Storage and Handling) of this PPMM (DEQMS) (Ref S).  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

1F.2.7 All solid and liquid waste 
generated by maintenance 
and cleaning activities 
should be stored in 
appropriate containers. 

Any waste or chemicals produced or used during maintenance and cleaning should be stored in an 
appropriate sealed container. 

Drums or tanks used for storage should comply with any relevant ASs and WHS specific 
requirements for the storage of hazardous materials. At a minimum the drums or tanks used for 
storage should be chemically inert and resist corrosion, and labelled appropriately. Labels can be 
obtained from ChemAlert.  

Wherever possible the waste and cleaning solutions should be stored in above-ground Storage 
Tanks (ASTs). If underground storage tanks (USTs) are used, then a number of additional 
requirements for design, installation and management will be necessary.  

All ASTs and USTs must be designed and installed by qualified personnel in accordance with AS 
4897-2008 The design, installation and operation of underground petroleum storage systems (Ref 
MM. Further information on storage tanks can be found in Annex 1D (Fuels and Chemical Storage 
and Handling) of the PPMM (DEQMS) (Ref S). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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Seq Minimum Requirement Description Stakeholder with 
Potential Roles and 

Responsibilities 

Further information on the storage and transport of solid and liquid wastes can be found in Annex 
1H (Solid Waste Storage and Handling) and Annex 1E (Liquid Waste Storage and Handling) of the 
PPMM (DEQMS (Ref S).  

1F.2.8 Maintenance and cleaning 
equipment and 
infrastructure should be 
stored appropriately, 
maintained and regularly 
serviced to ensure 
performance and prevent 
environmental impacts.

In the first instance, refer to equipment manufacturer’s specifications for upkeep and servicing 
requirements. General maintenance of equipment and buildings may include: 

 Removal of sludge from oil / water separators and drains / pits, especially after high rainfall
events.

 Repair of cracks or holes in sealed surfaces and bund walls.

 Regular cleaning (preferably dry cleaning) of sealed surfaces. If wet cleaning is used,
wastewater should be captured and disposed of appropriately.

 Regularly disposal of waste material (both solid and liquid) before containers reach capacity. If
large quantities of wastes are stored then an overflow alarm or shut off valve should be used to
minimise the potential for spills.

Equipment and infrastructure maintenance records should be retained in an electronic format 
preferably as part of an Environmental Management System (EMS).  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

NWC 

Treatment or Disposal Requirements  

1F.2.9 Solid and liquid wastes 
generated during 
maintenance and cleaning 
activities should be 
managed, treated and / or 
disposed of in accordance 
with applicable State or 
Territory regulations.  

All chemical contaminated waste including oily / solvent waste or sludge removed from the drainage 
systems should be disposed of by an appropriately licensed waste disposal contractor. The 
Defence personnel responsible for waste disposal should check that the waste disposal contractor 
is licensed to transport the waste, and that the waste is received by a facility that is licensed to 
accept it. 

Oily or solvent based wastes may be classified as hazardous waste or dangerous goods and 
requirements for packaging, labelling and tracking may apply, Some wastes require similar 
management during transport, even if wastes are not classified as hazardous. 

Regional environmental personnel can provide information on applicable State and Territory specific 
requirements for solid and liquid waste disposal. The following points should be considered prior to 
disposal of wastes to an off-site facility: 

 Waste should be segregated as far as practical prior to disposal.

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

NWC 

1F–13 

http://intranet.defence.gov.au/estatemanagement


Pollution Prevention Guideline Annex 1F – Maintenance and Cleaning 

Seq Minimum Requirement Stakeholder with 
Potential Roles and 

Responsibilities 

Description 

 If the facility accepting the wastes holds the appropriate permits of licences for the waste type.

 Wastes should be appropriately classified prior to disposal

 Wastes should be stored and transported in labelled containers which are appropriate for their
hazardous chemical classification

 Appropriate waste transport and disposal paperwork should be completed and retained at the
site / base.

Further information on solid and liquid waste storage and disposal can be found in Annex 1E 
(Liquid Waste Storage and Handling) and Annex 1H (Solid Waste Storage and Handling) (Ref S). 

Further information on discharge wastewater to sewer can be found in Annex1J (WWTPs) of this 
Manual (Ref S). 

1F.2.10 All solid and liquid waste 
generated by maintenance 
and cleaning activities 
should be recycled where 
possible.

Where pollutants cannot be eliminated from maintenance or cleaning activities, any by-products 
containing the pollutants should be recycled to reduce the quantity of wastes sent to landfill. The 
amount of waste that can be recycled at a site will be dependent on the type, quantity and site 
recycling capabilities. 

In many cases, investment in recycling equipment and programs will provide cost benefits by 
reducing waste disposal costs. Maintenance and cleaning by-products which can be recycled 
include: 

 Waste oil, solvent and water

 Re-useable oil filters

 Oily rags

 Engine coolant

 Grey water

 Used paper towel

Further information on reducing and recycling solid and liquid waste streams can be found by 
contacting the National Waste Contractor (NWC).  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

NWC 

1F.2.11 Where wastewater 
generated during 

All wastewater captured during maintenance and cleaning activities which cannot be recycled 
should be collected and appropriately treated to achieve acceptable water quality prior to disposal 

Facility Service 
Delivery Personnel 
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1F–15 

Seq Minimum Requirement Description Stakeholder with 
Potential Roles and 

Responsibilities 

maintenance and cleaning 
activities cannot be 
recycled, it should be 
treated to achieve Trade 
Waste Agreement (TWA) 
quality standards prior to 
discharge to sewer or a 
Defence WWTP. 

through the sewer under a TWA.  

The following points should be considered in undertaking treatment and disposal of wastewater: 

 Where the treated wastewater is going to be discharged. The receiving environment and TWA
will determine the level of treatment required.

 For bases with a Defence-owned and operated WWTP, disposal to sewer can only be
undertaken with permissions from the WWTP manager.

 Any State, Territory or local restrictions, permits or licences for wastewater discharges.

 The quantity and type of wastewater to be discharged.

 Storm events that may affect wastewater quality.

 Any monitoring requirements for off-site discharge.

Some solvents used in cleaning or waste materials containing solvent from cleaning cannot be 
discharged from a base / site and should be disposed by a licensed waste contractor in accordance 
with applicable state / territory-based requirements. Some solvents (depending on their properties) 
can be recycled. 

Further information on wastewater treatment and discharge can be found in Annex 1E (Liquid 
Waste Storage and Handling) and Annex 1J (WWTP) of this Manual (Ref S). 

(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

WWTP Operator 
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MONITORING, AUDITING AND REPORTING 

24. As with any pollution prevention initiative, its performance needs to be
monitored to ensure the environment continues to be protected. Results and
observations are required to be adequately maintained and, where a non-
conformance exists it should be reported using the Garrison Estate Management
System (GEMS), and the appropriate actions need to be undertaken in a timely
manner. Personnel without access to GEMS should report all environmental
incidents through the Defence Environmental Incident Reporting Tool.

25. Table 1F.3 outlines monitoring, auditing and reporting obligations required to
be implemented during maintenance and cleaning activities across the Defence
estate.

1F–18 
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Table 1F.3: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholder with 
Potential Roles and 

Responsibilities 

Monitoring and Auditing  

1F.3.1 Undertake regular 
monitoring and 
auditing of 
maintenance and 
cleaning activities. 

Monitoring and auditing of maintenance and cleaning activities should be included as routine items in 
facility management plans. 

As a minimum, monitoring / auditing must be undertaken for:  

 General housekeeping 

 All chemical storage areas 

 Secondary containment systems 

 Spill kits 

 Leak monitoring systems 

 Gauges and dispensing equipment 

 Drainage systems and oil water separators 

 Monitoring equipment and waste holding tanks. 

Records of monitoring / audits should be kept at the facility. Monitoring and auditing frequency should be 
developed on a site by site basis in consultation with regional environmental personnel.  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1F.3.2 If equipment, 
infrastructure or 
facilities are shown 
to not meet the 
minimum 
standards as 
outlined in Table 
1F.1 of this 
Guideline, they 
must be 
maintained or use 
should cease. 

During site inspections, any non-conformance can be noted and a Form AE444 completed. Should non-
conformance be identified, controls must be put in place to contain / minimise the issue.  

A review of the impact to health and safety and emergency response capability must be considered prior to 
shutting down any system or equipment. 

If facility repair is required, Form AE547 can be completed and actioned as a priority. If emergency, 
immediate or urgent service requests are required, or for any requests requiring delivery within seven 
calendar days, contact must be made to the Base Service Support Centre (BSSC) on 1300 658 975. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 
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Seq Requirement Description Stakeholder with 
Potential Roles and 

Responsibilities 

1F.3.3 An internal audit of 
fuel and chemical 
stock should be 
completed at 
regular intervals.  

Internal audits should be regularly carried out to verify:  

 Registers of the types and quantities of fuels and chemicals held on-site are kept up to date

 Copies of SDSs for all fuels and chemicals are held on-site in the storage area and are easily
accessible to personnel.

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1F.3.4 Water disposed of 
to sewer must be 
monitored as 
required in the 
Trade Waste 
Agreement (TWA). 

Monitoring of contaminants in waste discharged to sewers must be undertaken in accordance with the 
site’s TWA.  

Reporting requirements will also be detailed in the TWA. 

Effluent should be monitored on a regular basis to ensure that the effluent quality adheres to the design 
and TWA requirements. All monitoring should be undertaken in accordance with the relevant ASs listed in 
the Regulatory Requirements section of this Guideline. 

Advice can be sought from the EE Branch if monitoring requirements for a Defence wastewater treatment 
plan are required to be developed. 

Further information on disposal of liquid waste can be found in Annex 1E (Liquid Waste Storage and 
Handling) and Annex1J (WWTP) of this Manual (Ref S). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

WWTP Operator 

Reporting  

1F.3.5 Reporting on 
chemical use and 
maintenance 
activities should be 
undertaken 
consistently across 
Defence. 

A risk-based annual monitoring and reporting plan will be developed as part of the facility management 
plan. This will identify all pollution prevention monitoring and reporting requirements. 

 Monitoring may be conducted by appropriately trained Defence personnel or a suitably qualified
contractor

 Auditing and monitoring and analysis reports must be performed annually by a Defence accredited
auditor.

Reporting is to be brief and factual and to consist of the following: 

 A qualitative estimate of per cent compliance with this Guideline

 Actions outstanding per performance requirement that are needed to reach 100% compliance

 A short summary of any pollution incidents and their causes

 Reporting should be consistent and be in accordance with any existing periodic environmental

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
Potential Roles and 

Responsibilities 

reporting practices. 

1F.3.6 Non-conformances 
relating to 
maintenance and 
cleaning activities 
should be reported 
appropriately.  

All environmental incidents and non-conformances should be reported through GEMS. Personnel without 
access to GEMS should report all environmental incidents through the Defence Environmental Incident 
Reporting Tool. 

If the equipment or infrastructure needs to be upgraded or replaced this can be reported using Form 
AE547. 

All 

Record Keeping 

1F.3.7 Records of 
monitoring and 
auditing activities 
must be kept. 
(requirement as 
per AS). 

As a minimum, fuel and chemical storage and handling facilities should maintain electronic records of 
planning and monitoring documents for the life of the facility. These may include, but are not limited to: 

 Copies of all current licenses for liquid waste storage and handling facilities 

 Registers 

 Risk assessments 

 Defence and third party audits 

 Monitoring / Maintenance / Inspection program results and reports. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1F.3.8 Records of all 
waste transfers 
must be available 
as per applicable 
State or Territory 
requirements. 

Records related to the transport and disposal of contaminated waste must be retained for a minimum of 
five (5) years or in accordance with applicable State / Territory requirements. 

Manifest records of all waste transport should be filled in prior to waste movement. Receipts supplied by 
the transportation contractor must be retained. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

1F.3.9 Training records 
must be kept. 

Defence should maintain electronic records of training completed by Defence personnel and contractors 
undertaking maintenance and cleaning activities. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
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http://intranet.defence.gov.au/cgi-bin/hive/hive.cgi/AE547.pdf?HIVE_SESSION=fqpkinnklwtt/127.0.0.1&HIVE_PROD=0&HIVE_REQ=2001&HIVE_REF=hii%3a89494&HIVE_RET=ORG/AE547.pdf
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

26. The timeliness and efficiency with which Defence personnel and contractors
respond to environmental incidents and emergencies will ultimately determine the
amount (if any) of pollution which enters the receiving environment. Table 1F.4
outlines environmental incident and emergency measures to prevent pollution from
maintenance and cleaning activities.

27. To achieve these timely, efficient responses, a degree of planning is
required, through the implementation of a site-specific Emergency Management Plan
(EMP). Reporting of these incidents allows lessons to be learnt from past mistakes
and incidents, and assists in preventing future environmental impacts and substantial
cleanup costs. For these reasons, reporting of all environmental incidents and
emergencies should be encouraged across all levels of Defence. Processes for
Continual Improvement (CI) are discussed in the PPMM (DEQMS) (Ref S).
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Table 1F.4: Requirements for Environmental Incidents and Emergencies1 

Seq Minimum Requirement Description Stakeholder with 
Potential Roles or 
Responsibilities 

1F.4.1 Actions to prevent environmental 
incidents and emergencies during 
maintenance and cleaning activities 
should be included in the site-
specific EMP. 

Refer to Base EMP for additional site-specific incident and emergency management 
requirements. Guidance on development of a site-specific EMP can be found on the E&IG 
Defence Base Emergency Management & Incident Response intranet page. 

Site / Base 
Manager 

Regional 
Environmental 
Personnel 

1F.4.2 Environmental incidents and 
emergencies should be handled in 
accordance with Defence 
requirements. 

The pollution source should be located and contained in agreement with approved procedures.  

Spill management action items and methodologies are discussed in further detail in the 
Defence WHS Manual (Ref K) – HC:03-25 MANAGING HAZARDOUS CHEMICAL SPILLS, 
Defence Fuel Installation Maintenance Instruction (DFIMI), Chapter 3 (Ref L) and Defence Fuel 
Installation Operating Instruction, Chapter 2, section 5 (Ref M). 

All leaks and spills, whether hazardous or not, should be managed appropriately. 

All 

1F.4.3 Environmental incidents and 
emergencies should be contained 
to prevent contamination of drains 
and waterways (as per ASs). 

A spill kit should be maintained at all times within all areas where fuels and chemicals are used, 
handled or stored. The spill kit should contain covers / booms to protect access to drains and 
absorbent material for containing the spill. Any absorbent material used to contain the spill 
should be disposed of in accordance with the applicable State and Territory waste disposal 
regulations. 

Clean-up and waste disposal procedures following a spill must be annotated on the spill kit as 
required in the various ASs for the storage and handling of individual classes of hazardous 
chemicals. 

Where facilities are located adjacent to watercourses, emergency booms to prevent spread of 
released product should be maintained on site. 

All 

                                            

 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements. 
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Seq Minimum Requirement Description Stakeholder with
Potential Roles or 
Responsibilities 

1F.4.4 Reporting of environmental incidents 
and emergencies should be 
encouraged for all Defence and 
contractor personnel. 

All Defence and contractor personnel should report any suspected pollution event to the 
regional environmental personnel and their direct supervisor. All environmental incidents and 
emergencies should be reported through GEMS. Personnel without access to GEMS should 
report all environmental incidents through the Defence Environmental Incident Reporting Tool. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires internal or external reporting. Any pollution leaving the 
site, deemed by the regional environmental personnel to be likely to impact human health or the 
environment, shall be actively managed and reported to the relevant State or Territory 
environmental agency and other prescribed agencies within the designated notice period. 

All 

1F.4.5 Where an environmental incident or 
emergency has resulted in site 
contamination, actions should be 
taken to characterise and delineate 
the extent of the impacts. 

The investigation can be in the form of soil and water sampling for analysis of contaminants of 
potential concern. If only a small area has been impacted, this sampling could be carried out by 
appropriately trained Defence environment staff. For larger areas or where groundwater is 
suspected to have been impacted the investigation should be carried out by a consultant with 
suitable contaminated site assessment capability. 

Should concentrations of contaminants in soil and water exceed guideline values, guidance 
should be sought from the Defence Environmental Remediation Program (DERP) on the 
approach to manage any further investigations or remediation activities.  

Any identified contamination in the soil or groundwater must be reported in the Defence 
Contaminated Site Register (CSR). 

Site / Base 
Manager 

Regional 
Environmental 
Personnel  

Senior 
Environmental 
Personnel 

1F.4.6 Evidence of environmental incident 
and emergency investigations 
should be documented and 
maintained (legislative 
requirement). 

Following an environmental incident or emergency, a full assessment of the incident should be 
carried out. This may include the site contamination assessment if one has been undertaken.  

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

Regional 
Environmental 
Personnel 
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Seq Minimum Requirement Description Stakeholder with
Potential Roles or 
Responsibilities 

1F.4.7 Training records should be 
maintained to demonstrate that 
relevant personnel are trained to 
manage environmental incidents 
and emergencies (requirement as 
per ASs). 

All relevant personnel should be trained in the EMP. Refresher training should also be provided 
at appropriate frequency. Electronic records of this training should be maintained. Records 
should be maintained to demonstrate that sufficient training has been undertaken. 

Site / Base 
Manager  

Facility Service 
Delivery Personnel 
(Contracted / 
Military / Civilian) 

Site / Base WHS 
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REGULATORY REQUIREMENTS 

28. A wide range of legislation and regulatory instruments enacted by Commonwealth,
State or Territory governments may be applicable to maintenance and cleaning activities and
any resulting pollution impacts.

29. Defence personnel and contractors are to be generally familiar with the relevant
legislative and regulatory requirements associated with the site activities undertaken including,
Regulations, Guidelines, Licences, Permits, Consents and Approvals, relevant to the State or
Territory in which the site is located. Reference can be made to the Defence Legal Obligations
and Compliance Register (LOCR) found on DEQMS.

30. All personnel should seek legal advice prior to taking action that may be required by
State or Territory laws, to confirm that the relevant law is applicable to the Commonwealth and
its specific activities. In some cases, there may be complex interactions between
Commonwealth and State or Territory laws.

DEFENCE GUIDANCE 

31. The following Defence documents collectively support this Guideline:

a. PPMM (DEQMS) (Ref T), and the following Annexes:

(1) Annex 1D – Pollution Prevention Guideline – Fuel and Chemical Storage and
Handling

(2) Annex 1E – Pollution Prevention Guideline – Liquid Waste Storage and Handling

(3) Annex 1H – Pollution Prevention Guideline – Solid Waste Storage and Handling

(4) Annex 1I – Pollution Prevention Guideline – Stormwater Management

b. Defence Quick Reference Guides (DEQMS) (Ref S)

c. Defence Standard 5695B, Petroleum, Oils and Lubricants Manual (Ref G)

d. Defence Waste Minimisation Policy (Ref O)

e. Defence WHS Manual (Ref K).

http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://intranet.defence.gov.au/estatemanagement/
http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp
http://intranet.defence.gov.au/estatemanagement/
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm


Pollution Prevention Guideline Annex 1F – Maintenance and Cleaning 

1F-27 

POTENTIAL MAINTENANCE AND CLEANING ACTIVITY POLLUTANTS 

32. Potential pollutants generated during maintenance and cleaning activities will be
highly dependant on base / site activities and infrastructure, therefore regional environmental
personnel and estate managers should identify and register the types of pollutants that may
be used or generated on-site and develop management practices to mitigate risks to the
environment. ChemAlert can assist with this process.

33. Table 1F.5 identifies common pollutants associated with maintenance and cleaning
activities, their likely sources and the effect of the pollutant on the receiving environment.

Table 1F.5: Maintenance and Cleaning Activities Pollutant Types, Effects and Sources 

Pollutant Effect Source

Gross Pollutants 
(litter and debris) 

Unsightly. 

Animals can eat and choke on this material.  

Vehicle washing 

Waste collection systems 

Sediment Reduces the amount of light in the water 
available for plant growth and thereby reducing 
the supply of food for other organisms. 

Can clog and damage sensitive tissues such as 
the gills of fish.  

Can suffocate organisms which live on or in the 
bed of lakes and streams by forming thick 
deposits as this suspended material settles. 

Vehicle washing 

Heavy Metals Poison living organisms or damage their life 
processes in some other way (eg affect virility). 

Can be persistent in the environment. 

Vehicle wear 

Parts cleaning 

Maintenance activities 

Oils and 
Detergents 
(surfactants) 

Poison fish and other aquatic organisms or 
damage their life processes in some other way 
(eg affect virility) 

Spillage / illegal discharges

Leaks from vehicles 

Vehicle washing 

Parts Cleaning 

Organic matter. 

Inorganic 
Substances 

Irritating to eyes and skin. 

Can cause irritation of the lungs and 
susceptibility to lung diseases 

Advanced Composite 
Materials (Graphite / 
Epoxy / carbon fibre). 

Nutrients An increase of nutrients in water stimulates the 
growth of aquatic plants and algae. This causes 
excessive growth of aquatic weeds and algae 
that may overpopulate lakes and streams and 
lead to dramatic daily fluctuations in dissolved 
oxygen levels. 

Detergents (car washing) 

Sewage spillage / illegal 
discharge 

Fertilisers. 

Acids (eg 
hydrofluoric acid) 

Skin, eye and mucous membrane corrosion and 
respiratory irritation 

Corrosive to infrastructure 

Toxic to ecological receptors 

Metal etching 

Cleaning agents 

http://dsmachem.defence.gov.au/chemalert/
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Pollutant Effect Source 

Alkalis (eg sodium 
hydroxide) 

Skin, eye and mucous membrane corrosion and 
respiratory irritation 

Corrosive to infrastructure 

Toxic to ecological receptors 

Surface cleaning agents 

Alcohol, ketones, 
esters 

Digestive and respiratory system damage. 

Toxic to ecological receptors. 

Paint thinners 

Strong oxidisers 
(eg bleach) 

Skin, eye and mucous membrane corrosion and 
respiratory irritation.  

Corrosive to infrastructure. 

Toxic to ecological receptors. 

General cleaning agent 

Cadmium  Can lead to kidney disease in humans and other 
living organisms. 

Cleaning, plant 
maintenance 

Beryllium dust Can cause irritation of the lungs and 
susceptibility to lung diseases  

Cleaning beryllium coated 
components and plant 
maintenance 

Toxic Organics 
including, 
solvents, 
hydrocarbons and 
fuels, VOCs 

Poison living organisms or damage their life 
processes in some other way (eg affect virility). 

Large amounts hydrocarbons / fuels can impact 
on water birds, mammals and fish by altering 
habitat and life processes. 

Flammable liquids such as fuels could present a 
fire risk.  

Increased risk of cancer in humans.. 

Increased risk of vapours.  

Spillage / illegal discharge 

Hydrocarbons (fuels / oils) 

Paints / adhesives. 

Solvents 

Parts cleaning 

Vehicle washing 
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POLLUTANT FATE AND TRANSPORT 

34. The maintenance and cleaning of Defence equipment and infrastructure
includes a vast range of activities that may result in pollution if not appropriately
managed. Where activities are carried out on unsealed areas (landscaping /
gardening, emergency vehicle repairs) there is a greater likelihood of impacts to soils.
These impacts can then be transported through surface water flows and / or vertical
percolation to groundwater.

35. The majority of maintenance and cleaning activities will be carried out on
sealed surfaces limiting the potential for impacts to soils and groundwater. In many
cases sealed surfaces are connected to stormwater systems whereby pollutants can
be discharged to nearby drains (both sealed and unsealed) and surface water
bodies.

36. The fate and transport of pollutants typically occurs through complex and
interrelated processes, which are dependent on the type of pollutant and specific site
conditions. Factors such as rainfall, geology, hydrology and hydrogeology will
determine the behaviour of pollutants in the environment at a particular site or portion
of a site. Furthermore, the soil and / or groundwater conditions also affect the extent
to which natural attenuation can occur and therefore the persistence of a pollutant in
that environment.

37. Figure 1F.2 presents typical maintenance and cleaning activity pollutants
and their fate and transport mechanisms, however, due to Defence’s widely variable
estate it should not be seen as exhaustive.
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Uncontrolled 
Release of a 
Pollutant on a 

Defence 
Establishment

Release 
mechanism

Source Medium
Release 

Mechanism
Exposure
Medium

Stormwater 
Runoff

Vertical 
Percolation

Groundwater

Stormwater

Stormwater

Surface Water

Groundwater

Sediments in 
Drains

Aquatic Sediments

Aquatic Biota

Soil / Direct 
Contact

Surface 
Water

Medium
Release 

Mechanism

Deposition / 
Precipitation

Uptake by 
Aquatic 
Flora & 
Fauna

Soil Erosion

There is no potential impact to the receptor.

There exists a potential impact to the receptor.

There exists a potential harmful risk to the receptor.

Controls can be implemented to reduce pollution at these points (eg. Source prevention, and stormwater treatment).

Discharge 
to Surface 

Water

Figure 1F.2: Maintenance and Cleaning Activities Pollution Fate and Transport
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OTHER CONSIDERATIONS 

38. There are numerous WHS considerations associated with maintenance and
cleaning activities. Therefore any controls outlined in the Defence WHS Manual
(Ref K) must be implemented during maintenance and cleaning activities.

39. SDSs must be present and readily available for each maintenance and
cleaning chemical stored or handled on-site. Personnel must be trained and made
aware of the emergency response and first aid measures associated with exposure
to the chemical being handled and stored. SDSs can be found on ChemAlert.

40. Information on other environmental management topics such as surface
water and groundwater quality, water conservation and waste minimisation can be
found on DEQMS.
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1 Training of all staff undertaken and records kept

Pollution Sources

Pollution Prevention controls have been implemented as 
per the site specific EMP

Register of potential stormwater pollution sources is up to 
date

SDS available for all hazardous substances

Hazardous substances are stored as per SDS and 
containers are in good condition

Workspace is clean and tidy

Hardstand coverage and condition

Bunds have sufficient volume to contain stored 
substances

Bunds condition

Isolation valves condition

Fume extraction systems in good condition

Spill kits – check contents and competency of staff

Water Quality
No oil spills or significantly or newly stained soil

No visible oil sheen on waters around the activity
Water quality testing undertaken as per trade waste 
agreement.
Deployable floating booms available

Site Infrastructure

Appropriate bunding is on site to reduce pollution from 
entering the environment and stormwater

Stormwater drain signage
Preventative controls to reduce runoff from site to 
stormwater has been implemented. 
Site specific stormwater treatment system has been 
implemented

Site specific stormwater treatment system is in good 
condition

Sediment and seed traps clean and functioning

Emergency Response

Site specific incident and emergency management 
requirements up to date? Check competency of personnel

Pollution release measures up to date? Check 
competency of personnel

Spills – major and minor documented and reported

Waste Management

Disposal locations, transporters, contractors and 
personnel appropriately experienced, licensed and trained

Bin/Skip at capacity (i.e. emptying required?)

Waste materials disposed of correctly

 Close Out: Remedial Actions Completed and Closed Out 

Name: Signed: Date: / /
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ACRONYMS AND ABBREVIATIONS 

ANZECC  Australian and New Zealand Environment and Conservation Council 

ARMCANZ Agriculture and Resource Management Council of Australia and New 
Zealand 

AS Australian Standard

BAT  Best Available Techniques 

BMP  Bushfire Management Plan 

BSM  Base Support Manager 

CEMP  Construction Environmental Management Plan 

CI  Continual Improvement 

CSR Contaminated Sites Register 

Defence Department of Defence 

DEMP  Decommissioning Environmental Management Plan 

DEQMS  Defence Estate Quality Management System 

DERP Directorate of Environmental Remediation Program 

ECC Environmental Clearance Certification 

EE Environment and Engineering 

EMP  Emergency Management Plan 

EO  Explosive Ordinance 

EPA Environment Protection Authority 

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999 

ESD  Ecologically Sustainable Development 

ESTC Explosives Storage and Transport Committee 

E&IG Estate and Infrastructure Group 

GEMS Garrison Estate Management System 

JSEA Job Safety and Environment Analysis 

LOCR Legal Obligations and Compliance Register 

MFPE Manual of Fire Protection Engineering 

NATA National Association of Testing Authorities 

NEPC National Environment Protection Council 

NEPM  National Environment Protection Measure 

NWC National Waste Contractor 

POP Persistent Organic Pollutant 

PPMM Pollution Prevention Management Manual 

SWMS  Safe Work Method Statement 

TCE  Trichloroethylene 
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TEQ   Toxic Equivalence 

WHS   Work Health and Safety 

WOL   Whole-of-Life 
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BACKGROUND 

1. The Department of Defence (Defence) is responsible for the prevention of
pollution resulting from Defence activities, thereby reducing waste and potential
impacts to the environment.

2. Within Defence, open burning grounds and incinerators are used for the
destruction of some types of solid and liquid waste. This typically includes obsolete
and / or un-usable munitions, ordnances and potentially explosive materials. Open
burning grounds and incinerators are commonly used across Defence sites, and tend
to vary in size, purpose, frequency, extent of use and age.

3. Open burning grounds usually include the use of open burn pits, burn boxes,
burn pans or barrels, with their adopted use dependant on the type of waste being
disposed. These types of disposal do not employ any emissions capture or treatment
devices.

4. Incinerators are confined burn facilities and usually include burn pans which
are located inside custom designed burn chambers. The burn chamber is intended to
isolate and treat emissions generated during combustion of potentially harmful
substances such as small arms munitions and clinical waste. The incinerator will
generally be designed to treat certain types of wastes and associated exhausts. The
adopted air pollution control devices can include the following:

a. Scrubbers

b. Fume oxidisers

c. Bag houses.

5. The use of incinerators generally restricts the release of contaminants into
the atmosphere by capturing and subjecting emissions to treatment. Without
incinerators all combustion exhausts and related contaminants are released into the
atmosphere without any treatment.

6. The nature of some open burning grounds does not warrant the use of
complex emissions control equipment, especially where the open burning grounds
are remote from sensitive receptors and / or the potential for adverse environmental
impacts has been assessed as low. Deployment activities may also warrant the use
of open burning due to remote locations and operational needs. Appendix 1G.A
provides a guide to which materials cannot be burnt in open burning grounds or
incinerators. Significant and adverse impacts on the air, land, water and groundwater
segments of the environment can arise from the operation of open burning grounds,
if not effectively managed.

7. This Guideline does not cover pollution from demolition ranges which are
used for the testing of munitions by firing at and destroying targets.

8. Environmental impacts associated with open burning grounds and
incinerators can include:

a. Contamination of soil, surface water and groundwater with heavy metals and
organic compounds
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b. Release of particulate matter and volatile organic compounds into the 
atmosphere. 

9. The Potential Open Burning Ground and Incinerator Pollutants and the 
Pollutant Fate and Transport sections of this Guideline describe the potential 
effects of open burning ground and incinerator activities on the environment. 

GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

10. This Guideline has been developed to assist Defence personnel and 
contractors in the environmentally sound management of open burning ground and 
incineration activities on the Defence estate. It takes a Whole-of-Life (WOL) 
approach from considering procurement issues to disposal processes. 

11. It is intended that the pollution prevention initiatives outlined in this Guideline 
should be incorporated into relevant Defence and Defence contractor operating 
procedures and business processes. 

12. This Guideline includes a nationally consistent approach for facility managers 
to minimise legal and other risks by proactively managing open burning grounds and 
incinerators in accordance with the legislative framework and leading practices being 
applied to Australian industry. The content of this Guideline is not intended to be 
detailed and prescriptive. Users are advised to refer to the Australian Standards (AS) 
and other documents (refer to Regulatory Requirements section) used to compile 
these Guidelines.  

13. This Guideline does not provide advice regarding the management of 
contaminated land or the performance requirements of open burning grounds and 
incinerators used for Defence activities or on the Defence estate. 

14. This Guideline must be read in conjunction with the documents outlined in 
the Defence Guidance section of this Guideline. 

15. Roles and Responsibilities for implementation of this Guideline are outlined in 
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM) 
(DEQMS) (Ref S). 

16. While this Guideline does contain a number of management strategies to 
avoid potential environmental impacts, Defence personnel are encouraged to 
consider alternatives to burning and incinerating wastes. These alternatives may 
provide an opportunity to incorporate Ecologically Sustainable Development (ESD) 
into Defence activities, for example: 

a. Disposal of waste to an appropriately licensed facility 

b. Recycling of appropriate wastes (eg paper, cardboard, plastic, munitions) 

c. Composting of appropriate wastes (eg green and putrescible waste). 

17. Further information on integration of ESD principals within Defence can be 
found in the Defence Smart Infrastructure Manual, Design and Construction (Ref L) 
The simplest way to prevent pollution from open burning or incineration is to avoid or 
reduce the amount of waste produced. The Defence Waste Minimisation Policy (Ref 
F) outlines some ways to achieve this, and can be found on Defence Estate Quality 
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Management System (DEQMS). Before open burning or incineration activities are 
carried out, the following waste minimisation measures should be considered: 

a. Prior to the consideration of disposal methods, every effort should be made
to reduce waste in accordance with the waste hierarchy (prevention,
minimisation, re-use, recycling, energy recovery and landfill) as shown in
Figure 1G.1 below

b. Open burning should only be used as a last resort for waste disposal, after a
thorough investigation of alternative disposal measures and a risk
assessment has been undertaken

c. If burning is deemed necessary, the use of an enclosed combustion
environment (eg an incinerator or confined burn facility) is preferred to open
burning, given improvements in the ability to control the combustion
environment, as well as the ability to capture and treat the combustion gases

d. All open burn and incineration activities should be approved by regional
environmental personnel, and covered by an Environmental Clearance
Certificate (ECC). For recurrent practices, these activities should be
performed in accordance with a site-specific Environmental Management
Plan that addresses the proposed burning activities.

18. If there is any doubt regarding the requirements and performance standards
set out in this Guideline, guidance should be sought from regional environmental
personnel and / or the Environment and Engineering (EE) Branch of the Estate and
Infrastructure Group (E&IG).

19. The performance standards discussed in this Guideline include the following
key areas where compliance is required:

a. Management and Administrative Controls: The management of open
burning ground and incineration activities must comply with supporting
documentation requirements, inspections and management reviews required
by this Guideline, applicable legislation, and ASs.

b. Establishing Open Burning Grounds and Incinerators: The design and
construction of open burning grounds, incinerators and associated facilities
should be undertaken by an appropriately qualified and experienced
professional, in accordance with relevant ASs, and using best practice
techniques and pollution prevention design requirements. Well designed
facilities will ultimately lower Defence’s environmental risk.

c. Disposal: Off-site disposal of waste generated by open burning ground and
incineration activities must comply with requirements outlined within
applicable State and Territory legislation.

d. Decommissioning Open Burning Grounds and Incinerators: The
decommissioning of open burning grounds, incinerators and associated
facilities should be undertaken by an appropriately qualified and experienced
professional, using best practice techniques and pollution prevention
requirements. Following these requirements will ultimately lower Defence’s
environmental risk.
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e. Emergency Response and Clean-Up: Emergency response and clean-up
procedures, actions and reporting for open burning ground and incinerator
waste handling activities must comply with requirements outlined within
applicable legislation and ASs.

Figure 1G.1: Waste Minimisation Hierarchy 



Pollution Prevention Guideline Annex 1G – Open Burning Grounds and Incineration 

MUNITIONS DISPOSAL AND RECYCLING 

20. To reduce risks to the environment and Defence personnel, munitions 
requiring disposal are to be sent to a dedicated disposal facility wherever this option 
is practical. In instances where specific security and / or safety concerns preclude 
this, local disposal via an approved incineration method may be undertaken. 

21. Local disposal of small munitions can be achieved by using transportable 
ammunition disposal facilities where appropriate disposal facilities are not available 
(eg military zones). These purpose built facilities allow large volumes of small arms 
ammunition to be destroyed and scrap metal recycled, avoiding potentially 
dangerous waste streams and air contaminants. Where available the disposal of 
munitions in this manner is preferred.  

22. Re-use or recycling of munitions that have reached the end of their shelf life 
may be achieved through reverse assembly and / or mechanical downsizing 
techniques. Re-use and recycling of munitions components can provide improved 
environmental, efficiency and monetary advantages over open burning or incineration 
options. Re-use and recycling of munitions has been undertaken successfully around 
the world and should be implemented where safe and practical by Defence personnel 
in line with the Defence Waste Minimisation Policy (Ref F) and the Defence 
Explosives Regulations (Ref R). Examples and references for recycling of munitions 
are included in Appendix 1G.B 

MANAGING OPEN BURNING GROUND LEGACY ISSUES 

23. The widespread use of open burning grounds has occurred for quite some 
time, potentially without due consideration of environmental impacts. These events 
can lead to site pollution which can remain persistent in the environment over long 
periods of time. Such issues are known as legacy contamination. 

24. The following should be undertaken to manage open burning ground legacy 
issues: 

a. A site investigation to assess whether any current open burning grounds are 
having adverse environmental impacts. If open burning grounds do not meet 
the requirements outlined in Table 1G.1, a new burning ground should be 
established with the appropriate controls 

b. A review of site records and any anecdotal evidence from site personnel to 
identify areas where past activities with the potential to cause contamination 
were conducted, including the types and quantities of waste burnt 

c. If contamination or environmental impacts are identified, an environmental 
incident should be reported through the Garrison Estate Management 
System (GEMS) and the regional environmental personal informed. 
Personnel without access to GEMS should report all environmental incidents 
through the Defence Environmental Incident Reporting Tool. A contamination 
investigation may be required and, if contamination is identified, findings 
should be recorded in the Defence Contaminated Site Register (CSR). 
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ESTABLISHING OPEN BURNING GROUNDS AND INCINERATORS 

25. Environmental impacts arising from the establishment and operation of open
burning grounds can be most effectively addressed at the design and procurement
phase to ensure compliance with the relevant environmental performance criteria.
Table 1G.1 seeks to provide requirements which fully evaluate and subsequently
manage and minimise environmental impacts arising from the construction and
operation phase of new open burning grounds and incinerators.

26. In order to minimise the risk of environmental impact from the establishment
of open burning grounds and incinerators, it is necessary to make provisions for
environmental considerations during the site identification and selection and / or
procurement process. Appendix 1G.C provides an outline of some key issues to
consider and the ideal requirements for the establishment of a typical burning ground
or incinerator.

27. The design and construction of open burning grounds and associated
facilities should be undertaken by an appropriately qualified and experienced
professional.

28. When a new burning ground is to be sited, a Board of Officers is to be
convened for this purpose by the Defence Estate Organisation. Before being taken
into use, all Defence burning and demolition grounds are to be licensed by the
Licensing Authority in accordance with the requirements of Regulation 5.2 Procedure
1 of the Defence Explosives Regulations (Ref R).

http://intranet.defence.gov.au/home/documents/data/DEFPUBS/DEPTMAN/edeop101/
http://intranet.defence.gov.au/home/documents/data/DEFPUBS/DEPTMAN/edeop101/
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Table 1G.1: Requirements for Establishing Open Burning Grounds and Incinerators 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Design and Construction 

1G.1. 1 Mandatory 
environmental 
considerations for 
the design and 
construction of 
open burning 
grounds and 
incinerator facilities 
(see Appendix 
1G.C.) 

As many of the requirements as possible specified in Appendix 1G.C must be satisfied to ensure that 
best practice methods are being adhered to in the design and construction of open burning grounds and 
incinerator facilities. 

As a minimum, the following requirements must be adhered to in the design and construction of open 
burning grounds and incinerator facilities: 

 Located such that no impact will be caused to sensitive human and environmental receptors

 An appropriate barrier between the material to be burned and the soil surface

 Bunded and contained to prevent ash, debris and liquids from passing into the natural environment

 Constructed of a material sufficient to withstand burning processes, and of sufficient size to contain
the ash residues

 Constructed with guards / baffles to prevent the dispersion of ash residues in wind

 Appropriately elevated above the ground to enhance cooling and to allow inspections for leaks

 Fitted with a removable cover, and covered when not in use, in order to prevent the generation of
contaminated wastewater in the event of rain

 Fitted with a (blind) collection sump to handle liquids that may accumulate should a spill occur.

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

1G.1. 2 Mandatory 
environmental 
considerations for 
the design and 
construction of 
open burning 
grounds 
specifically. 

Ideally, open burning grounds should be in the form of a bunded concrete slab with a liquid collection 
sump. Where it is not practical to construct a concrete slab, another substitute should be used.  

As a minimum, a 100-150 mm thick gravel pad with a contaminant barrier should be put in place under the 
burning area, where a concrete slab is not appropriate. This should be designed to be easily removed and 
appropriately disposed of once the burning ground is decommissioned. 

The contaminant barrier must have a life expectancy at least as long as the proposed life of the burning 
activities and should be suitable to contain the contaminants that will be generated from the burning 
ground. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1G.1. 3 The establishment 
of incinerator 
facilities 
specifically must 
be completed in 
accordance with 
ASs. 

The establishment of incinerator facilities must be completed in accordance with AS 3814:2015 (Industrial 
and Commercial Gas-Fitted Appliance) (Ref NN).  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

1G.1. 4 Formal design 
reviews to consider 
the environmental 
impacts of 
proposed open 
burning grounds 
and incinerator 
facilities. 

Formal design reviews should be conducted during the design phase of open burning grounds and 
incinerator facilities to consider environmental impacts of the proposed activities and requirements 
specified in this Guideline 

Any changes required from the advanced concept design must take into consideration potential 
environmental impacts of open burning grounds.  

An environmental risk assessment must be conducted at the planning and design phase of the burning 
ground to assess and quantify any potential environmental risks associated with the proposed burning 
ground or incinerator.  

The environmental risk assessment must be completed in accordance with the E&IG Risk Management 
Framework (Ref Q). 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Design Personnel  

Environment and 
Engineering (EE) 
Branch 

1G.1. 5 Preparation of an 
ECC, Safe Work 
Method Statement 
(SWMS) or Job 
Safety and 
Environment 
Analysis (JSEA) to 
mitigate residual 
impacts. 

An activity-specific ECC, SWMS or JSEA should be prepared by Defence / contractors / subcontractors to 
address the impacts which cannot be eliminated during the design process. 

It is the responsibility of regional environmental personnel to review the ECC, SWMS or JSEAs and 
assess the appropriateness, robustness and adequacy of its content.  

Nominated contractors and / or Defence personnel may be required to conduct a more detailed risk 
assessment with respect to the activities, where deemed necessary by the regional environmental 
personnel. 

Nominated contractors and / or Defence personnel must implement all proposed controls in accordance 
with Defence environmental requirements before works commence. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1G.1. 6 An integrated for 
environmental 
management 
program 
associated with the 
operation of open 
burning grounds or 
incinerator 
facilities. 

The construction of a burning ground or incinerator facility should include an integrated management 
program for environmental issues associated with its operation. 

A program should include the following components: 

 Control and containment of land / soil disturbance, wastewater, surface run-off, solid waste, debris
and the disposal of any wastewater or contaminated materials

 Control of contaminant migration to the subsurface and surrounding surface water bodies

 Incident management strategies

 Air emission / pollution control devices

 Inspections and maintenance of equipment, grounds and facilities

 Documentation of activities and maintenance records.

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1G.1. 7 Consideration of 
other non-
environmental 
requirements, such 
as those set out by 
C 

The design phase of open burning grounds must consider other non-environmental requirements. The 
ESTC outlines specific requirements relating to Explosive Ordinance (EO) and open burning grounds. 
Topics include: 

 Principle regulations

 Storage and handling requirements

 Licensing requirements

 Environmental design criteria

 Operating criteria.

Further information can be found on the ESTC website.

Site / Base Manager 

ESTC 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Design Personnel  

1G.1. 8 Incorporate site-
specific 
requirements for 
bushfire 
management. 

The design phase of the burning ground or incinerator must consider requirements for bushfire 
management. Any open burning ground or incinerator established on the Defence estate should be 
designed to comply with bushfire hazard management requirements outlined in the site-specific Bushfire 
Management Plan (BMP), and should be incorporated into its next revision (occurring every 5 years). 
Further information is provided in the Defence Manual of Fire Protection Engineering (MFPE) (Ref K). 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Personnel 

Design Personnel 

1G.1. 9 Where possible, 
ESD should be 
considered in the 
design and 
construction of new 
open burning 
grounds. 

Requirements for ESD are included in the Defence Smart Infrastructure Manual: Design and Construction 
(Ref ), which states that all facility and infrastructure designs shall aim to promote recycling, re-use and 
reduced disposal of waste-to-landfill in the construction, operation and decommissioning stages of the 
infrastructure lifecycle. The Manual recommends development of a Construction Environmental 
Management Plan (CEMP) which provides site-specific controls. 

L
Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/SmartInfrastructure/Docs/SmartInfrastructureManualV1May15.pdf
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OPERATING OPEN BURNING GROUNDS AND INCINERATORS 

29. The requirements set out in Table 1G.2 have been developed in order to
manage environmental impacts from open burning and incineration activities. The
operation of open burning grounds and incinerators in accordance with best practice
methods relies upon:

a. The use of equipment that is fit for purpose, as outlined in Table 1G.1

b. When and how open burning and incineration are to be performed

c. Restrictions on what can be burnt

d. Monitoring for environmental impacts

e. Appropriate approvals and record keeping.

30. As discussed above, alternatives to open burning and incineration should
always be explored before these activities are undertaken.
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Table 1G.2: Requirements for Operating Open Burning Grounds and Incinerators 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

General 

1G.2.1 Where possible, 
waste production 
should be 
minimised during 
burning and 
incineration 
activities. 

Follow the waste minimisation hierarchy (prevention, minimisation, re-use, recycle, energy recovery, and 
landfill) where practicable in prioritising initiatives. 

Avoid any unnecessary open burning and incineration and combine polluting activities, where possible, to 
allow for mutual capture points.  

Alternatives to open burning and incineration should always be explored before these activities are 
undertaken. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel  

1G.2.2 Open burning or 
incineration of 
waste material 
must be 
undertaken in a 
manner that 
minimises human 
health and 
environmental 
risks. 

As many of the requirements as possible specified in Appendix 1G.C should be satisfied to ensure that 
best practice methods are being adhered to in the operation of the burning ground or incinerator. 

An environmental risk assessment, or site sensitivity assessment, should also be prepared to identify 
potential sources of pollution, sensitive environmental receptors and potentially complete or complete 
pathways between the source and receptors in the vicinity of the burning ground or incinerator.  

The environmental risk assessment must be completed in accordance with the E&IG Risk Management 
Framework (Ref Q), prior to the commencement of burning or incineration activities. 

If contamination or environmental impacts have been identified, it must be recorded in the Defence CSR, 
and an incident reported through GEMS. Personnel without access to GEMS should report all 
environmental incidents through the Defence Environmental Incident Reporting Tool. 

Site / Base Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Site / Base Work 
Health and Safety 
(WHS) 

1G.2.3 Ash residues and 
other wastes from 
open burning and 
incineration 
activities must be 
collected, stored 
and disposed of in 
accordance with 

Unburnt waste from open burning and incinerators must be collected regularly to prevent build-up and 
potential release of this material to the environment. 

Ash residues and wastes should be:  

 stored in appropriately sealed and labelled containers

 disposed of in an appropriate landfill, in accordance with applicable State or Territory regulations.

For further information, refer to Annex 1H (Solid Waste Storage and Handling) and Annex 1E (Liquid 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

National Waste 
Contractor (NWC) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

relevant legislative 
requirements and 
Defence guidance. 

Waste Storage and Handling) of the PPMM (DEQMS) (Ref S). 

1G.2.4 Open burning and 
incineration 
activities must be 
conducted in 
accordance with a 
site-specific BMP. 

If the open burning ground or incineration activity has not been considered in the latest revision of the site 
BMP, it should be assigned an Activity Ignition Profile of 2 or higher as per the Defence MFPE (Ref K). All 
site-specific BMP requirements associated with Ignition Profile 2 should be enacted before beginning the 
activity. 

Further information is provided in the Defence MFPE (Ref K). 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Open Burning Grounds 

1G.2.5 Open burning must 
only be used for 
the disposal of 
general waste if no 
other viable 
alternative exists. 

In situations where open burning of general waste is proposed, the activity must be located and operated 
in a manner that minimises human and environmental health risks (see Appendix 1G.C). Specifically, 
open burning should be subject to an ECC approval by regional environmental personnel (or delegate), 
that includes: 

 A brief background to the disposal requirement (location, source of waste, waste characterisation,
volume of waste present and rate of generation)

 An assessment of waste disposal alternatives

 Environmental monitoring as required to demonstrate that exposures do not constitute an
unacceptable health risk to personnel, nearby receptors, and / or the environment (eg air, soil,
groundwater and / or surface water).

Open burning grounds should be limited to temporary use (<6 months), and accompanied by expediting 
the establishment of preferred longer term waste disposal capabilities (eg establishment of a landfill), and 
subject to measures that shall avoid direct contact between liquid accelerants and the soil. 

Ash residues and other wastes must be collected and stored in marked, secured, sealed containers, for 
subsequent disposal in accordance with relevant legislative requirements (including State and Territories) 
and Defence guidance. 

Outside of Australia, open burning of general waste should only occur: 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

 In accordance with the waste minimisation hierarchy (as outlined in this Figure 1G.1 of this Guideline) 

 Where there are no other feasible options 

 In situations where the activity constitutes the best achievable environmental outcome for the 
management of the waste stream in the context of operational constraints. 

1G.2.6 Open burning of 
munitions must be 
undertaken in 
accordance with 
Defence 
certifications and 
methods. 

In situations where open burning of munitions waste is proposed, open burning must be performed in 
accordance with appropriate approvals as attained from ESTC and subject to an ECC administered by 
regional environmental personnel. The ECC should contain the following information: 

 A brief background to the disposal requirement (location, source of waste, waste characterization, 
volume of waste present and rate of generation) 

 Identification and assessment of waste disposal alternatives (see Appendix 1G.C for examples of 
reference material on the consideration of alternative disposal methods) 

 Environmental monitoring as required to demonstrate that exposures do not constitute an 
unacceptable human health or environmental risk 

 Nomination of appropriate monitoring methods including compliance criteria in cases where 
quantitative monitoring is proposed 

 Requirements for development of (or revisions to an existing) an Environmental Management Plan for 
the activity. 

Further information on licences for open burning of munitions can be found on the ESTC website. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

 

1G.2.7 Where approved, 
open burning of 
munitions waste 
must be conducted 
on an appropriately 
engineered 
structure of an 
impermeable 
nature. 

Appropriate structures can include concrete pads and / or metal pans, as required to prevent the release 
of contaminants (eg accelerants, untreated wastes or ash residues) to the environment. Further 
information on open burning ground structures is included in Table 1G.1. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1G.2.8 Clinical waste must 
not be disposed of 

Clinical wastes should instead be disposed of to an appropriately licensed facility through the NWC. Site / Base Manager 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

by open burning. If appropriate disposal facilities are not available, incineration of clinical waste can be undertaken in 
accordance with Requirement 1G.2.12 below. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1G.2.9 Open burning of 
other waste may 
be considered by 
regional 
environmental 
personnel on a 
case by case 
basis. 

Any open burning of other wastes should be administered under an ECC and in accordance with this 
Guideline. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Incinerators 

1G.2.10 Wastes containing 
chlorine (eg 
Trichloroethylene 
(TCE), salt [NaCl], 
biomass, or paper) 
must be treated 
using an 
incinerator that 
applies Best 
Available 
Techniques (BAT) 
for minimisation of 
dioxin emissions. 

Minimisation of dioxin emissions fulfils Australia’s obligations under article 6 of the Stockholm Convention 
on Persistent Organic Pollutants (POPs) (Ref PP). Minimisation of dioxins within Australia is recognised 
as an emission concentration of less than 0.1 nanograms per cubic metre (Toxic Equivalence (TEQ)), as 
corrected to the reference conditions of 1 atmosphere and 0°C. 

Ash residues and other incineration wastes (eg sorbents used in emission control devices) must be 
collected and stored in marked, secured, sealed containers, for subsequent disposal in accordance with 
relevant legislative requirements (including State and Territories) and Defence guidance. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1G.2.11 Incinerators used 
for the disposal of 
munitions waste 
must produce an 
inert by-product 
and treat the 

Fit for purpose munitions disposal facilities must be used. The facility must contain munitions during 
destruction and treat emissions from the incineration process.  

In Australia the exhaust stream must be treated in accordance with relevant State or Territory based 
policy and regulation requirements. These are included in Appendix 1G.D.  

Outside of Australia, exhaust streams should be treated in accordance with any local (or applicable 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

exhaust stream in 
accordance with 
appropriate local 
air emission 
policies and 
regulations. 

international) environmental regulations. 

Compliance testing should be performed by a dedicated stack tester that is National Association of 
Testing Authorities (NATA) accredited. The frequency of compliance monitoring will depend on the waste 
stream and the frequency of use. Information on developing a monitoring regime should be sought from 
the regional environmental personnel. 

Regional 
Environmental 
Personnel 

1G.2.12 Incinerators 
burning general 
waste must treat 
the exhaust stream 
in accordance with 
appropriate local 
air emission 
policies and 
regulations. 

In Australia the exhaust stream must be treated in accordance with relevant State or Territory policy and 
regulation requirements. These are included in Appendix 1G.D.  

Outside of Australia, exhaust streams should be treated in accordance with any local (or applicable 
international) environmental regulations. 

Compliance testing should be performed by a dedicated stack tester that is NATA accredited. The 
frequency of compliance monitoring will depend on the waste stream and the frequency of use. 
Information on developing a monitoring regime should be sought from the regional environmental 
personnel. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1G.2.13 Incinerators 
burning clinical 
waste must treat 
the exhaust stream 
in accordance with 
relevant State or 
Territory policies 
and regulations. 

In Australia, the exhaust stream must be treated in accordance with relevant State or Territory policy and 
regulation requirements. These are included in Appendix 1G.D.  

Outside of Australia, exhaust streams should be treated in accordance with any local (or applicable 
international) environmental regulations. 

In the case of temporary applications where it is not considered feasible to treat the exhaust stream in 
accordance with local emission limits, incineration of clinical waste can be undertaken in accordance with 
the following conditions: 

 The incinerator is mobile in nature, and used on a temporary basis (<6 months)

 The incinerator contains a secondary combustion chamber that maintains combustion gases at a
temperature of 1000 °C or greater for a period of 2 seconds or more

 Undertake a risk assessment, which contains site-specific considerations of environmental and
human health risks

 Nomination of appropriate monitoring and management measures, including compliance criteria in
cases where quantitative monitoring is proposed

 Compliance testing should be performed by a dedicated stack tester that is NATA accredited. The

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

frequency of compliance monitoring will depend on the waste stream and the frequency of use. 
Information on developing a monitoring regime should be sought from the regional environmental 
personnel. 

1G.2.14 Incineration of 
other waste may 
be considered by 
regional 
environmental 
personnel on a 
case by case 
basis. 

Incineration of other wastes should be administered under an ECC and in accordance with this Guideline. Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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MONITORING, AUDITING AND REPORTING 

31. As with any pollution prevention initiative, its performance needs to be
monitored to ensure the environment continues to be protected. Results and
observations are required to be adequately maintained and, where a non-
conformance exists it should be reported using GEMS, and the appropriate actions
need to be undertaken in a timely manner. Personnel without access to GEMS
should report all environmental incidents through the Defence Environmental Incident
Reporting Tool.

32. Table 1G.3 outlines monitoring, auditing and reporting requirements to be
implemented across Defence activities.
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Table 1G.3: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

Monitoring and Auditing 

1G.3.1 Undertake regular 
monitoring and 
auditing of open 
burning ground and 
incineration 
activities. 

General routine and long-term monitoring and auditing of open burning ground and incineration activities 
will be necessary to ensure they are being managed in accordance with this Guideline. Monitoring and 
auditing should include: 

 Exhaust stream monitoring and laboratory testing

 Implementation of conditions included in ECCs, JSEAs or SWMS

 Visual inspections for signs of faulty equipment or site contamination.

Monitoring and auditing frequency should be developed on a site by site basis in collaboration with 
regional environmental personnel. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Reporting  

1G.3.2 An annual report of 
burning and 
incineration 
activities will be 
prepared by 
regional 
environmental 
personnel for 
submission to the 
EE Branch. 

A brief annual report will be developed to summarise information on the adequacy of this Guideline, 
including: 

 A summary of open burning and incineration activities undertaken within the year

 Dates, volumes, photographs and any laboratory results of materials burnt on-site

 Dates, volumes, photographs and any laboratory results of ash residues or wastes from open burning
or incineration disposed of off-site

 Any remedial actions undertaken relating to open burning grounds or incinerators

 Any Environmental Management Plans or ECCs completed for open burning or incineration activities.

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1G.3.3 All Defence 
personnel and 
contractors shall be 
responsible to 
report non-
conformances 
relating to open 

All environmental incidents and non-conformances must be reported through GEMS. Personnel without 
access to GEMS should report all environmental incidents through the Defence Environmental Incident 
Reporting Tool. 

If the equipment or infrastructure needs to be upgraded or replaced this can be reported using Form 
AE547. 

All 
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Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

burning grounds, 
incinerators and 
associated facilities. 
Non-conformances 
must be reported 
appropriately. 

Record Keeping 

1G.3.4 Records of 
monitoring / auditing 
activities must be 
kept. 

As a minimum, sites / bases must maintain electronic records of all monitoring, auditing and reporting 
documents. These may include, but are not limited to: 

 Design and construction drawings 

 Operation and Maintenance Manuals 

 Registers 

 Risk assessments 

 Defence and third party audits 

 Monitoring program results and reports. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1G.3.5 Records of all waste 
transfers must be 
available as per 
applicable State or 
Territory 
requirements. 

Manifest records of all waste transport should be filled in prior to waste movement. Receipts supplied by 
the transportation contractor to be kept for a minimum period of five (5) years.  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

1G.3.6 Training records 
must be kept. 

Where applicable, electronic records of training completed by Defence personnel and contractors must be 
kept. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 
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DECOMMISSIONING OPEN BURNING GROUNDS OR INCINERATORS 

33. The extent of environmental degradation, if any, at a burning ground or
incinerator facility should be considered when it is no longer in use and, therefore,
subject to decommissioning. Environmental degradation may subsequently impact
the beneficial uses of the land post closure, and may also present human health and
environment hazards. Environmental degradation to consider may include, but is not
limited to:

a. Land disturbance

b. Localised or widespread distribution of pollutants

c. Deposition and accumulation of wastes

d. Changes to the environmental characteristics of the site.

34. Table 1G.4 outlines requirements which should be followed in order to
decommission an open burning or incineration facility, without adversely impacting
the surrounding environment. Procedures for identifying pollution during the
decommissioning process are also included.
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Table 1G.4: Requirements for Decommissioning Open Burning Grounds and Incinerators 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

General 

1G.4.1 Decommissioning of 
an open burning 
ground or 
incinerator may 
include clean-up, 
assessment and 
remediation works. 
A Decommissioning 
Environmental 
Management Plan 
(DEMP) must be 
prepared prior to 
commencement of 
decommissioning 
works. 

The DEMP should address the following: 

 The time frame for which the remediation work would be undertaken

 Site access restriction and signage requirements

 Soil contamination assessment requirements, including sampling and analytical requirements to:

o Identify the type and distribution of contaminants in soils

o Quantify levels of contaminants in soils

o Classify soils in accordance with relevant State or Territory Environment Protection Authority
(EPA) guidelines for disposal of contaminated soil

 Soil remediation and site clean-up requirements, where relevant

 Waste management, containment, disposal and transportation provisions

 Erosion and sediment control measures

 Noise management provisions, where relevant

 Dust suppression and control measures

 Equipment decommissioning, isolation, storage and transportation requirements (including provisions
for solid and liquid waste containment during works)

 Actions in the event of environmental releases / incidents

 General housekeeping requirements during decommissioning works

 Personal safety requirements and references to relevant health and safety plans

 Record keeping and documentation requirements.

There are specific components in the DEMP, which require input from appropriately qualified and 
experienced environmental personnel. Where possible, the regional environmental personnel will take on 
this role, but if this is not appropriate then a qualified environmental consultant should be engaged to 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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1G–22 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

prepare the DEMP. In particular, any sampling and analytical plans and contamination assessments must 
be carried out by suitably qualified and experienced environmental professionals. 

1G.4.2 Any environmental 
assessments 
undertaken must 
include a 
comprehensive 
review of site 
activities, practices 
and procedures to 
determine the extent 
of environmental 
impacts which have 
occurred. 

The outcome of the review should include: 

 Identification of activities which may have resulted in environmental impacts 

 Identification of areas of potential concern where contamination or pollution may have occurred 

 Identification of contaminants of potential concern 

 Outline of recommendations regarding further investigation (ie intrusive sampling and analytical 
analysis). 

Where further investigation works confirm levels of environmental contamination above relevant and 
applicable environmental criteria / guidelines, the Defence CSR should be updated and remedial works 
conducted to ensure areas identified as contaminated are effectively managed and remediated to the 
extent practicable. Further information on contamination assessment and remediation can be found on 
DEQMS. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/CSR.asp
http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Default.asp
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

35. The timeliness and efficiency with which Defence personnel and contractors
respond to environmental incidents and emergencies will ultimately determine the
amount (if any) of pollution which enters the receiving environment. Table 1G.5
outlines environmental incident and emergency measures to prevent pollution from
open burning ground and incineration activities.

36. To achieve these timely, efficient responses, a degree of planning is
required, through the implementation of an Emergency Management Plan (EMP).
Reporting of these incidents allows lessons to be learnt from past mistakes and
incidents, and assists in preventing future environmental impacts and substantial
clean-up costs. For these reasons, reporting of all environmental incidents and
emergencies should be encouraged across all levels of Defence. Processes for
Continual Improvement (CI) are discussed in the PPMM (DEQMS) (Ref S).
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Table 1G.5: Requirements for Environmental Incidents and Emergencies1 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1G.5.1 Actions to prevent 
environmental 
incidents and 
emergencies from 
open burning 
ground and 
incineration 
activities should be 
included in the site 
specific EMP. 

Refer to Base EMP for additional base-specific incident and emergency management requirements. 
Guidance on development of a site-specific EMP can be found on the E&IG Defence Base Emergency 
Management & Incident Response intranet page. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1G.5.2 Reporting of 
environmental 
incidents and 
emergencies must 
be encouraged for 
all Defence and 
contractor 
personnel. 

All Defence and contractor personnel shall be responsible to report any suspected pollution event to the 
regional environmental personnel and their direct supervisor. All environmental incidents and 
emergencies must be reported through GEMS. Personnel without access to GEMS should report all 
environmental incidents through the Defence Environmental Incident Reporting Tool. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires internal or external reporting. Any pollution leaving the site, 
deemed by the regional environmental personnel to be likely to impact human health or the environment, 
must be actively managed and reported to the relevant State or Territory environmental agency and other 
prescribed agencies within the legislated State or Territory notice period. 

All 

1G.5.3 Where an 
environmental 
incident or 
emergency has 
resulted in 
contamination of 

This can be in the form of soil and water sampling, and analysis for contaminants of potential concern. If 
only a small area has been impacted, this sampling could be carried out by appropriately trained Defence 
environment staff. For larger areas or where groundwater is suspected to have been impacted the 
investigation must be carried out by a suitably qualified person with site contamination assessment 
capability.  

Site / Base Manager 

Regional 
Environmental 
Personnel 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements.  
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

soil, surface water 
or groundwater, 
actions must be 
taken to 
characterise and 
delineate the extent 
of the impacts. 

Should concentrations of contaminants in soil and water exceed guideline values, guidance must be 
sought from the Directorate of Environmental Remediation Program (DERP) on the approach to manage 
any further investigations or remediation activities. 

Any identified contamination in the soil or groundwater must be reported in the Defence CSR. 

1G.5.4 Evidence of 
environmental 
incident and 
emergency 
investigation must 
be documented and 
maintained 
(legislative 
requirement). 

Following notification of a potential environmental incident or emergency, a full assessment of the incident 
or emergency must be carried out. This may include the contamination assessment if one has been 
undertaken.  

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1G.5.5 Training records to 
demonstrate that 
relevant personnel 
are trained to 
manage 
environmental 
incidents and 
emergencies must 
be kept 
(requirement as per 
ASs). 

All relevant personnel should be trained in the EMP. Refresher training should also be provided at an 
appropriate frequency. Records should be maintained to demonstrate that sufficient training has been 
undertaken. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Default.asp
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REGULATORY REQUIREMENTS 

37. A wide range of legislation and other regulatory instruments enacted by
Commonwealth, State and Territory governments may be applicable to the 
management of open burning grounds and incinerators, and elements of the 
environment which may be impacted by pollution.  

38. Defence and its contractors are to be generally familiar with the relevant
legislative and other regulatory requirements associated with the site activities 
undertaken including Regulations, Guidelines, Licences, Permits, Consents and 
Approvals, relevant to the State or Territory in which their site is located. Reference 
can be made to the Defence Legal Obligations and Compliance Register (LOCR) 
found on DEQMS.  

39. All personnel should seek legal advice prior to taking action that may be
required by State or Territory laws, to confirm that the relevant law is applicable to the 
Commonwealth and its specific activities. In some cases, there may be complex 
interactions between Commonwealth and State or Territory laws. 

DEFENCE GUIDANCE 

40. The following Defence documents collectively support this Guideline:

a. PPMM (DEQMS) (Ref S), and the following Annexes:

(1) Annex 1E – Pollution Prevention Guideline – Liquid Waste Storage and
Handling 

(2) Annex 1H – Pollution Prevention Guideline – Solid Waste Storage and 
Handling 

b. Defence Quick Reference Guides (DEQMS) (Ref N)

c. Defence Waste Minimisation Policy (Ref F)

d. Defence WHS Manual (Ref H)
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POTENTIAL OPEN BURNING GROUND AND INCINERATOR POLLUTANTS 

41. The size and diversity of the Defence estate presents a range of challenges
in managing the risks of potential sources of pollution. Defence activities undertaken
on the estate considerably expand the list of potential pollutants from open burning
and incineration, ranging from organic matter (wood and leaves) to munitions and
plastics.

42. Pollutants produced during open burning and incineration will be influenced
by the material being burnt. Therefore the list of associated pollutants can be very
large. Some materials will produce more harmful pollutants than others, so it is
important that Defence personnel and contractors limit these harmful emissions by
avoiding open burning and incineration and where unavoidable only burn appropriate
materials. More information on these materials is included in Table 1G.6.

43. Table 1G.6 identifies some of the common pollutants associated with open
burning and incinerators, their likely sources and the effect of the pollutant on the
receiving environment.

Table 1G.6: Open Burning Ground and Incinerator Pollutant Types, Effects and 
Sources 

Pollutant Effect Source

Particulate 
matter 

Short-term health effects of particulate matter are usually associated 
with aggravation of pre-existing conditions such as asthma, heart 
disease and lung disease. Long-term effects can include reduced lung 
function and development of chronic bronchitis. 

Environmental effects of particulates include acid deposition, impaired 
visibility and smog. 

Incomplete 
combustion of 
waste material 

Advanced 
Composite 
Materials 
(Graphite / 
Epoxy / 
carbon fibre) 

Are irritating or respirable substances. 

Can cause irritation of the lungs and susceptibility to lung diseases 

Incomplete 
combustion of 
waste material 

Carbon 
monoxide  

Reduces the amount of oxygen carried by blood and therefore impacts 
delivery of oxygen to the body’s organs. 

Combustion of 
carbon  
containing waste 

Carbon 
dioxide 

Is an asphyxiant at high concentrations. 

Is a greenhouse gas. 

Combustion of 
carbon containing 
waste 

Nitrogen 
Oxides (NOx) 

Can cause irritation of the lungs and susceptibility to lung diseases. 

Can form smog when in contact with volatile organic compounds. 

Can cause a decrease in surface water quality due to nitrogen loading. 

Contributes to acid rain. 

Includes nitrous oxide which is a greenhouse gas. 

Combustion of 
fuels 

Sulfur Oxides 
(SOx) 

Constriction of airways and increased asthma symptoms. 

Can form smog when in contact with volatile organic compounds. 

Contributes to acid rain. 

Combustion of 
sulphur 
containing fuels 
(coal and oil) 

pH Increased / decreased acidity damages plants and animals. Various 
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Pollutant Effect Source

Dioxins and 
furans 

Recognised as carcinogens. Highly toxic to humans, causing 
reproductive and developmental difficulties, damage to the immune 
system. 

Are persistent in the environment and will bioaccumulate and 
biomagnify. 

Low temperature 
combustion of 
waste material 
(200 – 450 ºC) 

Toxic 
Organics 
including 
hydrocarbons, 
polycyclic 
aromatic 
hydrocarbons 
and fuels 

Poisons living organisms or damages their life processes in some 
other way (eg affects virility). 

Large amounts of hydrocarbons / fuels can impact on water birds, 
mammals and fish. 

Hydrocarbons / fuels could present a fire risk.  

Incomplete 
combustion of 
waste material 

PCBs Recognised as carcinogens  

Impacts the immune system, reproductive system, nervous system, 
and endocrine system. 

Are persistent in the environment and will bioaccumulate and 
biomagnify. 

Incomplete 
combustion of 
waste material 

Heavy Metals 
and Metalloids 

Poisons living organisms or damages their life processes in some 
other way (eg affects virility).  

Can be persistent in the environment. 

Incomplete 
combustion of 
waste material 

POLLUTANT FATE AND TRANSPORT 

44. Two major pollutant release pathways exist for open burning grounds and
incinerators; air emissions and release of ash / char / residual wastes to soil and
water. Pollutants can be further transported via secondary pathways such as
stormwater run-off and vertical percolation to groundwater.

45. The specific fate and transport of pollutants will depend on the physical and
chemical properties of the pollutant and those of the environment into which they are
released. Relevant chemical properties include:

a. Volatility (rate of volatilisation)

b. Specific gravity

c. Form at ambient temperature

d. Viscosity

e. Water solubility

f. Rate of bioaccumulation

g. Rate of hydrolysis (breakdown of a chemical by water)

h. Rate of photolysis (breakdown of a chemical by light)

i. Rate of biodegradation

j. Sorption to soils.
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46. It is noted that in making an assessment of contamination in the environment,
the background levels of contaminants or naturally occurring levels should be
considered. Concentrations of particular elements in natural soils, waters or air can
vary significantly from region to region.

47. Figure 1G.2 presents general fate and transport mechanisms for pollution
from open burning grounds and incinerators. Due to Defence’s widely variable estate
it should not be seen as exhaustive.
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Figure 1G.2: Open Burning Grounds and Incinerators Pollution Fate and Transport 
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OTHER CONSIDERATIONS 

48. There are numerous WHS considerations associated with the management 
of open burning grounds, incinerators and associated wastes. Therefore any controls 
outlined in the Defence WHS Manual (Ref H) must also be implemented when 
managing open burning grounds and incinerators.  

49. There are numerous bushfire considerations associated with the operation of 
open burning grounds and incinerators. Positioning of open burning grounds and 
incinerators should, therefore, comply with the Defence MFPE (Ref K). Specifically 
CHAPTER 6, Bushfire Management on the Defence Estate, which describes a 
process for identifying bushfire hazards and outlines the requirements for managing 
risks though production of a BMP. Further information can be found the Defence 
Bushfire Management page on DEQMS. 

50. Information on other environmental management topics such as soil 
management, surface water and groundwater quality, water conservation and waste 
minimisation can be found on the DEQMS website. 
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Table 1G.A.1 Materials Not to be Burnt in Open Burning Grounds or 
Incinerators 

Type of Material Preferred Method of Disposal 

Paper and cardboards  Recycle where practical. 

Plastic including blank 
munitions 

Recycle where practical, plastics should not be disposed of in open 
air. 

Lead Recycle, avoid burning, avoid leaving in uncontained areas for lengthy 
periods of time. 

Steel  Recycle. 

Chemicals Re-use/recycle, chemicals should not be disposed of in open air. 

Paint Dispose of to an appropriate facility. Paints should not be burned in 
open air. 

Coated wire including 
detonator wire and fuse 
wire 

Re-use/recycle where possible. Should not be burnt in open air. 

Tyres  Recycle, should not be burned in open air. 

Treated timber Re-use/recycle, should not be burned in open air. 

Petroleum products Other than those used for accelerants petroleum products (especially 
oils) should not be burned in open air burning grounds.  
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Table 1G.C.1: Environmental Considerations for New Open Burning Grounds 
and Incinerators 

Aspect Question to ask prior to 
establishment 

Ideal criteria 

Site Use What types and quantities of wastes 
will be stored and burnt at the site? 

Are pollution sources present? 

Certain types of wastes should not be 
stored near or burnt in a burning ground. 
For specific requirements see Appendix 
1G.A of this Guideline. 

Soil Type What is the regional soil 
type/characteristic? 

Low permeability soil will minimise 
pollution from burning grounds migrating 
to groundwater. 

Typically soils with higher clay content 
tend to be low in permeability. 

Hydrogeology What is the depth to groundwater in 
the areas? 

What is the status of groundwater 
quality below the proposed site? 

Locations with depths to groundwater 
greater than 8 m is preferable, however 
an assessment of vulnerability of the 
groundwater environment must be made 
with consideration to the current 
condition of groundwater quality and the 
geological characteristics. The 
establishment and operation of the 
burning ground should maintain the 
protection of the current beneficial uses 
and condition of groundwater beneath 
the site. 

Topography Is there a surface water body 
proximal to the site? 
What is the location of the water body 
relative to the proposed site? 
Are there any sensitive land uses 
(wetlands, schools, residential 
premises etc) proximal to the 
proposed site? 

Is there a buffer zone between the 
proposed site and neighbouring land 
users? 

No surface body adjacent to the 
proposed site. 
Where there is a surface body it is 
located up-gradient to the site. 
No or minimal sensitive land users and 
receptors proximal to the proposed site. 

An adequate buffer zone (roads, large 
distance, dense trees along boundary 
etc) between proposed site and 
neighbouring properties. 

A flat site is preferable over a site with a 
gradient. Potential for erosion and runoff 
is higher in uneven areas with slopes or 
gradients. 

Drainage Which direction does the site drain? 
What is the receiving environment 
from the site surface run-off? 

Are there any nearby watercourses? 

Site surface run-off ideally should not 
drain into sensitive receptors such as 
wetlands, farm dams or other 
environmentally significant areas. 

Rainfall What is the annual rainfall in the 
region? High/average/low? 

Areas with low rainfall tend to reduce the 
likelihood and frequency of surface water 
runoff, sedimentation and erosion. 

Wind What is the prevailing wind direction 
in the proposed area. 

Ideally burning grounds should be 
located down-wind from other site uses 
such as townships, school and residential 
properties. 

Access Is there provision (existing or 
potential) for adequate access to and 
from the site? 
What are the main access ways to the 
proposed site? 

There should be adequate provision for 
defined access ways to prevent/minimise 
environmental disturbance and impact. 
Major access ways and routes to and 
from the proposed site should typically be 
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Aspect Question to ask prior to 
establishment 

Ideal criteria 

away from high residential traffic areas.  

Waste facilities Is there existing infrastructure for 
waste storage, handling and 
disposal? 
Is there sufficient space for 
installation of necessary waste 
storage areas (both hazardous and 
non-hazardous)? 

Waste storage, handling and disposal 
facilities and systems available and can 
be used rather than burning. 
Sufficient space with suitable buffer zone 
from other activities and land users. 

Vegetation What is the status of vegetation cover 
across the proposed site? High 
density/medium density/sparse? 
Are threatened species affected? 
Are noxious weeds present? 
Is there a bushfire risk and what is the 
buffer zone for the vegetation type.  

Vegetation cover or fabricated erosion 
control measures are preferable in 
management of erosion issues. 
Minimal disturbance to the land is 
preferable. 
No impact/clearing of native species. 
Prevent re-vegetation by noxious weeds. 
No bushfire risk 

Fauna Are there any protected or sensitive 
flora and fauna in the proposed 
areas? 

No protected or sensitive flora and fauna. 

Noise What are the background noise levels 
in the proposed area? 

The burning ground should be located in 
an area where any noise generated from 
its operation is within permissible limits 
relative to the background noise levels. 

Heritage Does the proposed site have any 
heritage or cultural significance? 

No disturbance of areas of heritage or 
cultural significance. 

Neighbours What is the nature of the activities 
conducted on neighbouring 
properties? 

Ideally activities are similar in nature (ie. 
Commercial or industrial) and no 
sensitive uses (such as residential). 

Commonwealth 
requirements 

Are there any specific Commonwealth 
requirements or restrictions 
associated with the proposed site? 

No Commonwealth restrictions or 
requirements associated with the site. 

State/Territory 
requirements 

Are there any specific State or 
Territory requirements or restrictions 
associated with the proposed site 
(such as areas of state significance 
etc)? 

No State or Territory restrictions or 
requirements associated with the site. 
NOTE: Defence employs a ‘good 
neighbour’ policy whereby State or 
Territory environmental requirements are 
adhered to on Defence sites/bases 
where possible. 

Soil Characteristics 

1. The rate of contaminant migration/transport in soils is generally determined by
the structure and composition of the soil. Soil permeability is a measure of the rate at
which a substance (usually liquid) can move or pass through soil. In this regard,
sandy soils are considered to be relatively permeable due to their ability to allow
liquid to readily pass through. On the contrary, soils with higher clay content tend to
have a lower permeability. Cracked or disjointed bedrock may also provide a
transport pathway for potential contaminants.

Groundwater and Surface Water 

2. Depth to the water table is one of the critical parameters in the assessment of
potential groundwater impacts. A shallow groundwater table is typically more
susceptible to contamination depending on the nature of activities conducted on-site.
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3. The depth to groundwater can be assessed by a search of relevant
information from local water authorities, through previous contamination
investigations at the site or through a site investigation involving installation and
sampling from monitoring wells to measure the depth to groundwater and allow the
collection of groundwater samples.

4. Groundwater quality will determine the associated environmental value of the
water. Site activities should be designed such that the identified environmental value
of the groundwater is protected and that there is no adverse impact. Where the
groundwater quality is classified as “high quality”, a higher level of environmental risk
must be associated during initial assessments than when groundwater is lower in
quality.

5. Groundwater depth should be considered when developing a management
system since the closer the groundwater is to the surface, the greater the likelihood
of groundwater pollution.

Topography and Climate 

6. The shape and contour of the land should be considered in developing runoff
patterns and establishing potential locations for burning grounds. Placement of the
burning ground should not interfere with drainage of surface water during all seasons
and weather conditions.

Wind Direction and Force 

7. Odours associated with the operation of burning grounds can impact the
beneficial uses of the air environment and therefore wind direction should be
considered when selecting the location of a burning ground.

8. In making such an assessment, burning grounds should be located downwind
of any sensitive land users (such as residential areas, schools, shops, recreation
areas etc.).

Annual Precipitation 

9. Contaminant degradation can be influenced by precipitation. Burning grounds
located in areas of high annual/seasonal rainfall have a higher risk of contaminant
mobilisation and therefore increase the potential for contamination of the surrounding
land and water environment. The annual precipitation levels should be considered at
the design/selection phase and it is therefore necessary to consider factors such as
weather conditions, site surface drainage (run-off) and location of off-site receptors,
in preventing or minimising potential impacts arising from the operation of a burning
ground in any given location.

Noise 

10. Noise is a factor that should also be considered. Where possible the existing
terrain should be used advantageously to ensure populated areas are not impacted
by operational noise.
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AIR EMISSION POLICIES AND REGULATIONS FOR INCINERATORS 

1. In Australia, State and Territory governments have responsibility for
management of land, water and air. As there are no national emissions standards for
plant, such as incinerators, the following state based policies and regulations should
be applied.

NEW SOUTH WALES 

Protection of the Environment Operations (Clean Air) Regulation 2010, as in force 
under the Protection of the Environment Operations Act 1997 (New South Wales 
Government, 2010). 

SOUTH AUSTRALIA 

South Australia Environment Protection (Air Quality) Policy 1994 (South Australian 
Government, 2005). 

VICTORIA 

Victorian Government Gazette No. S 240, State Environment Protection Policy (Air 
Quality Management (Victorian Government, 2001). 

WESTERN AUSTRALIA 

Environmental Protection Regulations 1987 (Western Australia Government, 2012). 
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AS Australian Standard
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Defence Department of Defence 
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WMP Waste Management Plan 

WOL Whole-of-Life
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BACKGROUND 

1. The Department of Defence (Defence) is responsible for the prevention of
pollution resulting from Defence activities, thereby reducing waste and potential
impacts to the environment.

2. Defence produces solid waste from numerous daily operations and activities
across the estate. If handled incorrectly some solid waste can pose a health risk to
individuals, pollute the environment and lead to a breach of Commonwealth
legislation and regulations.

3. This Pollution Prevention Environmental Management Guideline refers to
activities associated with the handling and storage of bulk quantities of solid waste on
Defence facilities. Performance standards discussed in this Guideline include the
following key areas where compliance is required:

a. Solid waste classification and segregation

b. Solid waste storage

c. Solid waste transport

d. Recycling where appropriate

e. Solid waste disposal.

4. This Guideline covers the requirement for the handling and storage of
hazardous and non-hazardous solid waste materials. This Guideline does not include
requirements for the handling and storage of asbestos containing waste materials.
Information on management of asbestos and asbestos containing material can be
found in the Asbestos Management Plan for the Defence Estate (Ref J) which is
available on (Defence Estate Quality Management System (DEQMS)).

5. This Guideline must be read in conjunction with the Defence Work Health
and Safety (WHS) Manual (Ref K) which outlines WHS requirements for storage and
management of hazardous substances (including waste substances).

6. A common sense approach should be taken to determine the appropriate
extent to which this Guideline should be applied. Advice should be sought from
regional environmental staff in the first instance.

7. Designated owners and operators of solid waste storage facilities are
responsible for implementing a management system, maintaining documentation of
all installation and repair activities, and ensuring that all personnel are appropriately
trained in the operation of the facility.

8. The Potential Solid Waste Pollutants and the Pollutant Fate and
Transport sections of this Guideline describe the potential effects of solid waste on
the environment.
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GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

9. This Guideline has been developed to assist Defence personnel and 
contractors in the environmentally sound storage and handling of solid waste on the 
Defence estate. It takes a Whole-of-Life (WOL) approach from considering 
procurement issues to disposal processes. 

10. It is intended that the pollution prevention initiatives outlined in this Guideline 
should be incorporated into relevant Defence and Defence contractor operating 
procedures and business processes. 

11. This Guideline includes a nationally consistent approach for facility managers 
to minimise legal and other risks by proactively managing the storage and handling of 
solid waste in accordance with the legislative framework and leading practices being 
applied to Australian industry. The content of this Guideline is not intended to be 
detailed and prescriptive. Users are advised to refer to the Australian Standards (AS) 
and other documents (refer to Regulatory Requirements section) used to compile 
this Guideline.  

12. This Guideline does not provide advice regarding the management of 
contaminated land or WHS issues associated with solid waste storage and handling 
on the Defence estate. 

13. Personnel storing and handling solid waste must follow the procedures and 
guidance outlined in the product instructions and Safety Data Sheet (SDS), as well 
as this Guideline.  

14. This Guideline must be read in conjunction with the documents outlined in 
the Defence Guidance section of this Guideline. 

15. Roles and Responsibilities for implementation of this Guideline are outlined in 
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM) 
(DEQMS) (Ref S). 

16. The simplest way to prevent pollution from solid waste to the environment is 
to avoid or reduce the source of potential pollutants. Source reduction is an 
opportunity to incorporate Ecologically Sustainable Development (ESD) in to site / 
base operations, and can be achieved in many different ways, including finding more 
environmentally friendly products in the procurement phase, efficient storage and 
handling of all solid waste, handling of solid waste in closed systems, using more 
sustainable equipment and processes, and reducing the volume of stored solid 
waste. 

17. The Waste Minimisation Hierarchy (Figure 1H.1) outlined in the Defence 
Waste Minimisation Policy (Ref I) should be utilised when prioritising different 
environmental controls. The Hierarchy includes the following waste minimisation 
principles, in order of preference: (1) Prevention, (2) Minimisation, (3) Re-use, (4) 
Recycling, (5) Energy Recovery, and finally (6) Disposal to Landfill. 

18. Further information on integration of ESD principles within Defence can be 
found in the Defence Smart Infrastructure Guideline, Design and Construction (Ref 
L). 
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19. If there is any doubt regarding the requirements and performance standards
set out in this Guideline, guidance should be sought from regional environmental
personnel and / or the Environment and Engineering (EE) Branch of the Estate and
Infrastructure Group (E&IG).

20. The requirements and performance standards discussed in this Guideline
include the following key areas where compliance is required:

a. Management and Administrative Controls: Solid waste handling and
storage facilities comply with supporting documentation, inspections and
management review requirements as deemed necessary within applicable
legislation and ASs.

b. Waste Classification and Segregation: The classification of solid waste
complies with requirements outlined within applicable legislation, ASs and
applicable State / Territory waste classification guidelines to ensure that
correct handling, transport, recycling (where appropriate) and disposal
procedures are followed.

c. Operation and design of the solid waste storage equipment/facilities:
Operation and design of the solid waste handling and storage facility / area
complies with requirements outlined within applicable legislation and ASs.

d. Transport of Solid Waste: Transport of solid wastes containing hazardous
and dangerous goods complies with requirements outlined within applicable
legislation and ASs.

e. Recycling of Solid Waste: Recycling is pursued where well-established
recycling capabilities exist.

f. Disposal of Solid Waste: Waste earmarked for disposal is disposed of in a
manner appropriate to the waste type and in accordance with applicable
State / Territory specific legislative requirements.

g. Emergency Response and Clean-Up: Emergency response and clean-up
procedures and actions for solid waste handling and storage comply with
requirements outlined within applicable legislation and ASs.

1H–3 
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Figure 1H.1: Waste Minimisation Policy  

21. Defence specific requirements for the storage and handling of solid waste are
included in Table 1H.1, and have been categorised according to the hierarchy
described above.
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Table 1H.1: Requirements for Storage and Handling of Solid Waste 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Waste Minimisation 

1H.1.1 Where possible, 
waste production at 
a site / base should 
be minimised. 

Follow the waste minimisation hierarchy (prevention, minimisation, re-use, recycle, energy recovery, and 
landfill) where practicable in prioritising waste management initiatives. 

Avoid any unnecessary production of solid wastes and combine polluting activities, where possible, to 
allow for mutual capture points. Examples include: 

 Incorporate new and improved technologies that minimise waste production 

 Identify any potentially polluting activities that can be undertaken at a better equipped facility. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel / Supply 
Change Managers 

Design Personnel 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1H.1.2 Where possible, 
ESD should be 
considered in the 
design and 
construction of all 
waste storage and 
handling facilities. 

Requirements for ESD are included in the Defence Smart Infrastructure Guideline, Design and 
Construction (Ref L) which states that all facility and infrastructure designs shall aim to promote recycling, 
re-use and reduced disposal of waste-to-landfill in the construction, operation and decommissioning 
stages of the infrastructure lifecycle. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel / Supply 
Change Managers 

Design Personnel 

Risk Assessment  

1H.1.3 Prepare an 
environmental risk 
assessment or site 
sensitivity 
assessment. 

The risk assessment should identify potential sources of pollution, environmental receptors including 
exposure to sensitive ecosystems and pathways between the source and receptors. 

The environmental risk assessment must be completed in accordance with the E&IG Risk Management 
Framework (Ref M), prior to the commencement of the storage or handling of solid waste. 

The risk assessment must be used to identify any protected places and environmentally sensitive 

Site/Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

receptors within the vicinity of the storage facility. Personnel  

Facility Manager 

Management and Administrative Controls  

1H.1.4 Prepare a Waste 
Management Plan 
(WMP) for the solid 
waste storage and 
handling facility 
(Defence 
requirement). 

Based on the outcomes of the environmental risk assessment, prepare a WMP. The risk assessment 
hierarchy should be utilised, focusing on hazard prevention measures and where necessary, engineering 
and administrative controls to ensure management of the risk. The WMP should address all aspects of 
ongoing operation, including the required maintenance schedule, regular inspections of equipment, 
emergency response and regular review of the implementation of this Guideline and the WMP. State / 
Territory requirements (policies, legislation and guidelines) should be incorporated into the WMP where 
appropriate.  

Adhere to relevant AS requirements which specify separation distances between protected places  and 
hazardous substances, and separation distances from other types / classes of hazardous substances.  

A risk assessment should be undertaken in accordance with E&IG Risk Management Framework (Ref M) 
and include risks to the environment. The WMP should be used to identify any protected places within the 
vicinity of the storage facility and the protective measures required. 

Ensure that any licence requirements are transposed into the WMP. 

Undertake regular inspections against Waste Management Plan requirements and keep records of the 
completed inspection checklists (Defence requirement and requirement as per ASs).  

Undertake regular management review of the WMP and keep documented records of this process 
(Defence requirement and best practice).  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
personnel 

National Waste 
Contractor (NWC) 

1H.1.5 Copies of all 
current licenses for 
the bulk storage of 
hazardous 
substances are to 
be held on-site 
(Legislative 
requirement). 

For Defence sites authorisation, registration and licence requirements for Dangerous Goods and 
Hazardous Chemicals are governed by Comcare. 

Should the storage of hazardous wastes be in quantities large enough to meet the requirements of a 
Major Hazard Facility (MHF) further licence requirements must be adhered to under Comcare’s regulatory 
requirements governing Commonwealth land (see the Commonwealth Work Health and Safety (WHS) 
Act 2011 (Ref F) and the WHS Regulations 2011 (Ref G)). 

Ensure that any licence requirements are included in the WMP (best practice). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian)  

NWC 

Site / Base WHS 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

 Further details of licences required can be sought from the WHS Branch. 

1H.1.6 Keep an up-to-date 
hazardous 
chemicals manifest 
for the facility (as 
per AS). 

 

The facility should maintain a register of the types and quantities of Hazardous Chemicals held onsite as 
per Globally Harmonised System of Classification and Labelling of Chemicals (GHS) (Ref UU) and 
Requirement 1D.2.3 in Annex D (Fuel and Chemical Storage and Handling). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian)  

NWC 

Site / Base WHS 

1H.1.7 Maintain records of 
staff training 
regarding 
implementation of 
the WMP (as per 
ASs). 

All personnel involved in the handling and use of hazardous wastes, should receive appropriate training in 
the environmental risks, the use of this Guideline and the associated EMP, and in the implementation of 
the Emergency Response Procedures (ERPs) to mitigate pollution to the environment. Refresher training 
should also be scheduled at regular intervals.  

 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

Waste Classification and Segregation  

1H.1.8 Classification of 
solid wastes (as 
per ASs and 
applicable State / 
Territory 
regulations).  

. 

Waste classification is the responsibility of the waste generator who must ensure that waste is classified 
according to State / Territory requirements.  

As a minimum the following steps should be taken during waste classification: 

 Establish whether waste is pre-classified as hazardous waste using product labelling or SDSs on 
ChemAlert 

 Establish whether waste has hazardous characteristics. Waste must be classified as hazardous 
waste if it meets the requirements in the WHS Regulations 2011 Cth (Ref F) or falls in a specified 
Dangerous Goods class or division of the Australian Code for the Transport of Dangerous Goods by 
Road and Rail (Ref BB) 

 If the waste is listed as Controlled Waste under Schedule A of the National Environment Protection 
Measure NEPM (Movement of Controlled Waste between States and Territories) 1998 (Ref Z), it is 
subject to tracking, notification and licensing requirements in relation to its movement / transport 
between States and Territories  

 Categorise waste into appropriate waste type. 

Where possible, wastes should be separated prior to classification this will reduce general wastes mixing 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian)  

NWC 

Site / Base WHS  
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

with hazardous waste or dangerous goods waste.  

1H.1.9 If the composition 
of the waste is 
unknown, conduct 
testing using 
methods specified 
by relevant State or 
Territory guidance 
to classify waste. 

If the composition of the waste is unknown, laboratory testing must be conducted in accordance with 
requirements set out in relevant State / Territory waste classification guidelines. 

Typically, testing will include both total pollutant concentration within the waste and leachable 
concentrations of a contaminant.  

Testing should be performed by analytical laboratories accredited by the National Association of Testing 
Authorities (NATA). 

Results of the testing needs to be compared against applicable State / Territory guidance to determine 
the waste class prior to disposal.  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian)  

NWC 

Site / Base WHS  

1H.1.10 Classify waste 
material according 
to the highest class 
of waste in the 
waste material 
(best practice).  

Where separation of wastes is not possible, classify the whole waste according to the highest class of 
waste contained in the waste material. 

Waste must be characterised in line with applicable National and State / Territory waste classification 
guidance for disposal 

NWC  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1H.1.11 Clearly label 
classified solid 
waste (as per AS 
and applicable 
State / Territory 
requirements). 

Ensure that classified waste is appropriately labelled. 

Waste should be classified and identified as hazardous waste if it meets the definition in the WHS 
Regulations 2011 Cth (Ref F).  

Appropriate containers (chemically inert to the waste type) should be labelled (additional labels can be 
printed from ChemAlert if required) with information regarding the type of solid waste and classification, 
according to the appropriate GHS (Ref UU). 

Disposal labels are mandatory for all hazardous waste and dangerous goods. Labels can be printed from 
ChemAlert. 

Waste should be labelled for transport as required if it is a Dangerous Good defined in the Australian 
Code for the Transport of Dangerous Goods by Road and Rail (Ref BB). 

Additional State / Territory requirements must be met if waste is transported off-site.  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1H.1.12 Segregate waste 
according to waste 
classes (as per 

Once appropriately classified, the waste should be segregated according to waste classes (if needed) for 
safe storage, transport and disposal. Depending on the waste classification, solid waste may need to be 
stored in separate containment facilities. ASs are available for chemical segregation and labelling (refer to 

All 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

AS). Regulatory Requirements section for more information). 

The Defence WHS Hazardous Chemical Storage Guide (Ref K) can be referred to for further guidance.  

Place recyclable waste into appropriate, dedicated waste containers. 

Design and Operation of Storage Facilities 

1H.1.13 Design facilities to 
ensure that solid 
wastes are 
properly contained 
to prevent 
discharges to the 
environment (as 
per ASs and 
applicable State / 
Territory 
requirements). 

Adhere to applicable State / Territory design requirements for solid waste storage and handling facilities. 

Ensure that design and licensing requirements of the facility or area are in line with the type and volume 
of waste to be handled and stored at the facility (as per AS 4452:1997, The storage and handling of toxic 
substances (Ref FF) and applicable State / Territory regulations. 

Considerations may include: 

 Separate areas and storage containers for hazardous and non-hazardous waste, waste stored for
recycling purposes and waste stored prior to disposal

 The chemical compatibility of waste type and storage container

 Whether secondary containment is required

 Whether wastes must be stored under cover

 Security of containers (e.g. lockable lids, doors or covers) to prevent unauthorised access

 Management of potentially contaminated drainage or run-off (e.g. contaminated run-off from PFAS-
impacted infrastructure)

 Access arrangements to the facility (pedestrian and heavy vehicle access)

 Licensing requirements as governed by the type and volume of waste stored and handled at the
facility.

Design Personnel 

Construction 
Personnel 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1H.1.14 Control access to 
facilities / areas 
that store or handle 
hazardous 
chemicals or 
dangerous goods. 
(as per ASs and 
Code 

Ensure that appropriate security measures are present (as per AS 4452:1997, The storage and handling 
of toxic substances (Ref FF) and WHS Regulations 2011 Cth (Ref F). 

Access limited to authorised persons only. 

Areas where dangerous goods and hazardous wastes are stored should be provided with adequate 
security/containment. 

Register to be kept of personnel accessing facility. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

1H–9 

https://objective/id:AB26874921


Pollution Prevention Guideline Annex 1H – Solid Waste Storage and Handling 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

requirements). 

1H.1.15 Hazardous 
chemical storage 
tanks and facilities 
should have 
appropriate 
labelling and 
placarding. (WHS 
requirement). 

All hazardous chemical containers and storage areas should be provided with labelling and placarding in 
accordance with the WHS Regulations 2011 Cth (Ref F). Details on classification and labelling 
requirements for hazardous chemicals are included in the Defence WHS Manual (Ref K). Alternatively, 
refer to the relevant GHS (Ref UU). 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

1H.1.16 Monitor and 
document the 
quantities and 
types of solid 
wastes stored or 
handled (intake 
control measures). 

Solid waste materials must be monitored and documented. This should include the waste type and 
classification, volume and future use / disposal requirements as required. 

Maintain records of hazardous wastes handled, stored and disposed of in an electronic format. Records 
must be kept for five (5) years or as regulated by the State / Territory.  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC  

Site / Base WHS 

1H.1.17 Assign appropriate 
safety signage to 
bulk storage areas 
(as per ASs and 
the Australian 
Dangerous Goods 
Code). 

All areas where dangerous goods are stored should be provided with safety signage in accordance with 
Work Health and Safety (WHS) Regulations 2011Cth (Ref F).  

This should include the appropriate hazardous chemical warning labels and non-smoking signs where 
relevant. 

Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

1H.1.18 Solid waste 
storage areas and 
facilities should be 
appropriately 
maintained. 

Solid waste storage areas and facilities should be maintained, kept in a neat and tidy condition at all times 
and be clearly labelled.  

Storage containers (including sumps and traps) should be inspected monthly for integrity. Waste 
containers should be regularly inspected, and removed from site before the container reaches capacity to 
limit the potential for spills.  

Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

1H.1.19 Where possible, 
ESD should be 
considered in the 
design and 

Requirements for ESD are included in the Defence Smart Infrastructure Manual, Design and Construction 
(Ref ), which states that all facility and infrastructure designs shall aim to promote recycling, re-use and 
reduced disposal of waste-to-landfill in the construction, operation and decommissioning stages of the 
infrastructure lifecycle. The Manual recommends development of a Construction Environmental 

L
Facility Service 
Delivery Personnel 
(Contracted / Military / 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

construction of new 
solid waste storage 
equipment / 
facilities. 

Management Plan (CEMP) which provides site-specific controls. Civilian) 

Procurement 
Personnel 

Design Personnel 

Transport 

1H.1.20 Transport 
hazardous wastes 
in accordance with 
relevant Australian 
codes, legislation 
and AS 
requirements.   

Hazardous waste should be transported as per: 

 requirements in the WHS Regulations 2011 Cth (Ref F)

 requirements in the Australian Code for the Transport of Dangerous Goods by Road and Rail (Ref
BB) for placarding, licensing, driver training and provision of on-board emergency response
equipment

Wastes classified as dangerous goods should be transported in suitable containers that meet placarding 
requirements.  

NWC  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 

1H.1.21 Follow conditions 
for ‘controlled 
waste’ as specified 
in the NEPM 
(Movement of 
Controlled Waste 
between States 
and Territories) 
1998 (Ref Z). 

The NEPM (Movement of Controlled Waste between States and Territories) 1998 (Ref Z) outlines the 
management system for the movement of controlled wastes between States and Territories. The 
management system includes:  

 Tracking systems to assist agencies and emergency services, and ensure that controlled wastes are
directed to and reach appropriate facilities.

 Prior notification systems which provide participating States and Territories with access to information
to assess the appropriateness of proposed movements of controlled wastes in terms of transportation
and facility selection.

 The licensing of transporters and regulation of producers and facilities so that tracking and notification
functions are compatible with participating applicable State and Territory requirements.

NWC  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1H.1.22 Comply with 
obligations set out 
in the Basel 
Convention during 
international export 
and import of 
hazardous waste. 

Australia is a signatory to the Basel Convention, and has given effect to its obligations under the Basel 
Convention in the Hazardous Waste (Regulations of Exports and Imports) Act 1989, as amended in 1996 
(Ref B).  

In addition to local regulatory requirements, Defence needs to comply with the obligations set out in the 
Basel Convention when transporting waste across international boundaries. 

General obligations include: 

NWC  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 
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Seq Requirement es Stakeholder with 
potential roles or 
responsibilities 

D cription 

 Preventing the export and import of hazardous wastes and other wastes if there is reason to believe 
that the waste will not be managed in an environmentally sound manner  

 Hazardous wastes and other wastes that are being transported to another country must be properly 
labelled according to international rules  

 Any person who takes charge of the transport of hazardous wastes or other wastes from one country 
to another must sign the movement document  

 Any person who takes charge of the transport of hazardous wastes or other wastes that pass through 
(transits) another country must inform the transit country in writing.  

1H.1.23 Use only 
appropriately 
licensed 
contractors to 
avoid the improper 
transport of waste 
and the potential 
for illegal disposal 
of waste (as per 
ASs and the 
Australian 
Dangerous Goods 
Code). 

Waste transporting contractors must be appropriately licensed for the waste type handled, taking into 
consideration applicable State / Territory requirements. At a site / base level, the NWC can provide this 
service. 

Prior to waste being transported, accurate information should be provided to the contractor regarding the 
category, quantity and type of waste to be transported.  

The driver of the transported waste has to have full knowledge of the waste material to be transported.  

Considerations for the transport of waste include the WHS Regulations 2011 Cth (Ref F), Australian 
Dangerous Goods Code (Ref BB), and the NEPM (Movement of Controlled Waste between States and 
Territories) 1998 (Ref Z) which provides guidance on the transport of wastes across Australia.  

 

NWC  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

 

1H.1.24 Record details of 
all hazardous 
waste transfers 
(regulatory 
requirement).  

Manifest records must be kept as part of the WMP and Environmental Management Plan audit 
requirements. Electronic copies of receipts supplied by the transportation contractor are to be kept for a 
minimum period of five (5) years. 

Regulatory requirements relevant to the keeping of records of waste transports include:  

 Australian Dangerous Goods Code (Ref BB)  

 NEPM (Movement of Controlled Waste between States and Territories) 1998 (Ref Z)  

 Dangerous Goods Regulations (57th edition) (International Air Transport Associations, 2016) (Ref W) 

 AS 4452:1997, The storage and handling of toxic substances (Ref FF).  

Site/Base Manager 

NWC  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1H.1.25 Ensure that Ensure relevant information regarding hazardous waste transportations are reported to the relevant State Facility Service 

1H–12 
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1H–13 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

relevant data on 
transport of 
hazardous waste 
are reported to the 
appropriate 
authorities as 
specified in 
national guidance. 

/ Territory authority as per reporting thresholds specified in the NEPM (National Pollutant Inventory) 1998 
(Ref X).  

Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Recycling 

1H.1.26 Recycle solid 
wastes where 
appropriate and 
practicable 
(Defence 
requirement). 

Investigate recycling opportunities and incorporate these into the WMP. Recycle material for which well-
established recycling procedures and services exist. Consideration should be given to transport distances 
and cost for recycling.  

Engage the NWC to provide recycling services. 

Maintain a record of waste processed through recycling. Review this as part of the WMP audits. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Disposal 

1H.1.27 Ensure that the 
disposal of solid 
waste is in 
accordance with 
applicable State / 
Territory legislation 
and guidelines 

Hazardous solid waste is to be disposed of at appropriately licensed facilities only and electronic records 
of safe disposal certificates are to be kept by regional environmental personnel. 

For all other solid waste streams off-site disposal must be in accordance with applicable State / Territory 
waste management policies and guidelines and the receiving site licence requirements.  

To ensure that waste is disposed of correctly and associated data is captured, site / base staff should 
always use the NWC to dispose of waste. Where the NWC is not being used, an appropriately qualified 
Waste Contractor must be engaged and accurate waste classification and disposal records kept. 

Asbestos containing waste requires special handling and storage considerations in all jurisdictions. This 
Guideline does not include handling and storage requirements for asbestos containing waste. Instead, 
refer to the WHS Manual (Ref K). 

Relevant State and Territory requirements should be incorporated into the WMP and the Environmental 
Management Plan. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

NWC  
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MONITORING, AUDITING AND REPORTING 

22. As with any pollution prevention initiative, its performance needs to be 
monitored to ensure the environment continues to be protected. Results and 
observations are required to be adequately maintained and, where a non-
conformance exists it should be reported using the Garrison Estate Management 
System (GEMS), and the appropriate actions need to be undertaken in a timely 
manner. Personnel without access to GEMS should report all environmental 
incidents through the Defence Environmental Incident Reporting Tool. 

23. Table 1H.2 outlines monitoring, auditing and reporting obligations required to 
be implemented across Defence activities in regards to solid waste. 
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Table 1H.2: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Monitoring and Auditing 

1H.2.1 Undertake regular 
inspections against 
site-specific 
environmental and 
waste plans, and 
this Guideline. Keep 
records of the 
completed 
inspection 
checklists.  

General routine and long-term monitoring of solid waste storage facilities should occur to verify that routine 
pollution prevention measures are being undertaken and that additional control measures are not required. 

Internal and external audits should be carried out to verify compliance with the waste management 
controls at the facility. Audit type and frequency will depend on the facility and should be built into the 
Waste Management Plan (WMP).  

Where required, subcontractors will be required to participate in audits and make appropriate personnel 
available, as necessary. 

An example Solid Waste Storage and Handling Inspection Checklist is provided in Appendix 1H.A.  

Details for monitoring requirements can be found in the relevant AS for storage and handling of the 
particular chemicals or may be contained in the product SDS.  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1H.2.2 Facilities that do not 
meet the minimum 
standard as outlined 
in Table 1H.1 of this 
Guideline must be 
maintained or use 
should cease. 

During site inspections, any non-conformance should be reported as per Requirement 1H.2.4 below. 
Should a non-conformance be identified, controls must be put in place to minimise impacts to the 
environment.  

Facilities that do not meet the minimum standards as outlined in Table 1H.1 of this Guideline should be 
maintained or use should cease. A review of the impact to health and safety and emergency response 
capability must be considered prior to shutting down any system or equipment. 

If facility repair is required, Form AE547 can be completed and actioned as a priority.  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Reporting 

1H.2.3 Reporting on solid 
waste storage and 
handling should be 
undertaken 
consistently across 

The NWC reports on waste specific parameters and performance. At a site / base level reporting on 
pollution prevention requirements and practices should be undertaken to capture any non-conformance 
and provide chances for Continual Improvement (CI). 

Risk-based annual monitoring and reporting requirements for solid waste should be incorporated into the 

Site/Base Manager 

NWC  

Senior Environmental 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Defence. WMP or Environmental Management Plan.  

Auditing, monitoring and analysis may be conducted by appropriately trained Defence personnel or a 
suitably qualified contractor. Auditing, monitoring and analysis reports must be performed annually for 
submission to the EE Branch. 

Reporting is to be brief and factual and to consist of the following: 

 A qualitative estimate of compliance with the site-specific WMP and Environmental Management Plan 

 Actions outstanding per performance requirement that are needed to reach 100% compliance 

 A short summary of any pollution incidents and their causes 

Reporting should be consistent and in accordance with any existing periodic environmental reporting 
practices.  

Personnel 

Regional 
Environmental 
Personnel 

1H.2.4 Non-conformances 
relating to solid 
waste storage and 
handling should be 
reported 
appropriately. 

All Defence and contractor personnel are responsible for reporting any environmental incidents and non-
conformances through GEMS. Personnel without access to GEMS should report all environmental 
incidents through the Defence Environmental Incident Reporting Tool. 

Corrective actions should be initiated through the Facility Manager or by contacting the Base Services 
Support Centre (BSSC) (1300 658 975) and submitting an AE547 Service Request. 

 

All 

Record Keeping 

1H.2.5 Records of 
monitoring activities 
should be kept. 

As a minimum, Defence solid waste handling and storage facilities should maintain electronic records of 
planning and monitoring documents for five (5) years. These may include, but are not limited to: 

 Construction drawings 

 Copies of all current licenses for solid waste storage and handling facilities 

 Registers 

 Risk assessments 

 Defence and third party audits 

 Monitoring program results and reports. 

All 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
http://drnet.defence.gov.au/dsrg/DSOContracts/BaseServicesContracts/Pages/BSSC.aspx
http://drnet.defence.gov.au/dsrg/DSOContracts/BaseServicesContracts/Pages/BSSC.aspx
http://intranet.defence.gov.au/cgi-bin/hive/hive.cgi/AE547.pdf?HIVE_SESSION=ixuhspqyyzuv/127.0.0.1&HIVE_PROD=0&HIVE_REQ=2001&HIVE_REF=hii:89494&HIVE_RET=ORG/AE547.pdf
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

24. The timeliness and efficiency with which Defence personnel and contractors
respond to solid waste incidents and emergencies will ultimately determine the
amount (if any) of pollution which enters the receiving environment. Table 1H.3
outlines environmental incident and emergency measures to prevent pollution from
solid waste storage and handling equipment and infrastructure.

25. To achieve these timely, efficient responses, a degree of planning is
required, through the implementation of an Emergency Management Plan (EMP).
Reporting of these incidents allows lessons to be learnt from past mistakes and
incidents, and assists in preventing future environmental impacts and substantial
clean-up costs. For these reasons, reporting of all environmental incidents and
emergencies should be encouraged across all levels of Defence. Processes for
Continual Improvement (CI) are discussed in the Defence PPMM (DEQMS) (Ref R).

http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp
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Table 1H.3: Requirements for Environmental Incidents, Emergencies1 and Non-Conformances 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1H.3.1 Actions to prevent 
environmental 
incidents and 
emergencies from 
solid waste storage 
and handling 
equipment and 
infrastructure 
should be included 
in the site / base 
EMP. 

Refer to site / base EMP for additional site-specific incident and emergency management requirements. 
Guidance on development of a site-specific EMP can be found on the E&IG Defence Base Emergency 
Management & Incident Response intranet page. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1H.3.2 Pollution release 
measures should 
be developed and 
incorporated into 
new solid waste 
storage areas. 

Contingency planning in the site / base EMP should prepare for the possibility that pollution does leave the 
site and enters non-Commonwealth land. The involvement of external agencies in a responsible, pre-
determined and co-ordinated fashion will greatly improve the response time to deal with a spill (thereby 
minimising its potential environmental consequences). 

All 

1H.3.3 Environmental 
incidents and 
emergencies must 
be handled in 
accordance with 
Defence 
requirements. 

All environmental incidents and emergencies, whether hazardous or not, must be managed appropriately. 

The pollution source must be located and contained in agreement with approved procedures.  

Spill management action items and methodologies are discussed in further detail in the Defence WHS 
Manual (Ref K) – HC:0325MANAGINGHAZARDOUSCHEMICALSPILLS. 

All 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements.  
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1H.3.4 Environmental 
incidents and 
emergencies 
should be 
contained to 
prevent 
contamination of 
drains and 
waterways (as per 
ASs). 

Waste containment materials must be maintained at all times within areas where hazardous waste is 
stored. This should contain necessary equipment to reduce egress drains and waterways. Any materials 
used to contain the waste should be disposed of in accordance with the applicable State or Territory 
waste disposal regulations. 

Where facilities are located adjacent to waterways, emergency booms to prevent spread of released waste 
should be maintained on site. 

All 

1H.3.5 Reporting of 
environmental 
incidents and 
emergencies 
should be 
encouraged for all 
Defence and 
contractor 
personnel. 

All Defence and contractor personnel are responsible for reporting any suspected pollution event to their 
direct supervisor who should inform the regional environmental personnel. All environmental incidents and 
emergencies should be reported through GEMS. Personnel without access to GEMS should report all 
environmental incidents through the Defence Environmental Incident Reporting Tool. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires internal or external reporting. Any pollution leaving the site, 
deemed by the regional environmental personnel to be likely to impact human health or the environment, 
must be actively managed and reported to the relevant State or Territory environmental agency and other 
prescribed agencies within the legislated State or Territory notice period. 

All 

Regional 
Environmental 
Personnel 

1H.3.6 Where an 
environmental 
incident or 
emergency has 
resulted in 
contamination, 
actions should be 
taken to 
characterise and 
delineate the extent 
of the impacts. 

This can be in the form of soil and water sampling, and analysis for contaminants of potential concern. If 
only a small area has been impacted, this sampling could be carried out by appropriately trained Defence 
environment staff. For larger areas or where groundwater is suspected to have been impacted the 
investigation must be carried out by a suitably qualified person with site contamination assessment 
capability.  

Should concentrations of contaminants in soil and water exceed guideline values, guidance must be 
sought from Directorate of Environmental Remediation Program (DERP) on the approach to manage any 
further investigations or remediation activities. 

Any identified contamination in the soil or groundwater must be reported in the Defence CSR. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1H.3.7 Evidence of 
environmental 
incident and 
emergency 

Following notification of a potential environmental incident or emergency, a full assessment of the incident 
or emergency must be carried out. This may include the contamination assessment if one has been 
undertaken. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

investigations 
should be 
documented and 
maintained 
(legislative 
requirement). 

Civilian) 

Site / Base WHS 

1H.3.8 Training records to 
demonstrate that 
relevant personnel 
are trained to 
manage 
environmental 
incidents and 
emergencies 
should be kept 
(requirement as per 
ASs). 

All relevant personnel should be trained in the EMP. Refresher training should also be provided at 
appropriate frequency. Records should be maintained to demonstrate that sufficient training has been 
undertaken. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 
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REGULATORY REQUIREMENTS 

1. A wide range of legislation and other regulatory instruments enacted by
Commonwealth, State and Territory governments may be applicable to the storage
and handling of solid waste, and land and water which may be impacted by pollution.

2. Defence and its contractors are to be generally familiar with the relevant
legislative and other regulatory requirements associated with the site activities
undertaken including Regulations, Guidelines, Licences, Permits, Consents and
Approvals, relevant to the State or Territory in which their site is located. Reference
can be made to the Defence Legal Obligations Compliance Register (LOCR) found
on DEQMS.

3. All personnel should seek legal advice prior to taking action that may be
required by State or Territory laws, to confirm that the relevant law is applicable to the
Commonwealth and its specific activities. In some cases, there may be complex
interactions between Commonwealth and State or Territory laws.

DEFENCE GUIDANCE 

4. The following Defence documents collectively support this Guideline:

a. Defence PPMM (DEQMS) (Ref R), and the following Annexes:

(1) Annex 1C – Pollution Prevention Guideline – Fire Fighting Foam
Management

(2) Annex 1D – Pollution Prevention Guideline – Fuel and Chemical
Storage and Handling

(3) Annex 1I – Pollution Prevention Guideline – Stormwater Management

(4) Annex 1J – Pollution Prevention Guideline – Wastewater Treatment
Plants

b. Defence Pollution Prevention Quick Reference Guides (DEQMS) (Ref S)

c. Defence Waste Minimisation Policy (Ref I)

d. Defence WHS Manual (Ref K).
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POTENTIAL SOLID WASTE POLLUTANTS 

26. The size and diversity of the Defence estate presents a range of challenges
in managing the risks of potential sources of pollution. Defence activities undertaken
on the estate considerably expand the list of potential pollutants that may be handled
as waste, ranging from general office waste to highly controlled hazardous wastes.

27. Solid waste pollutants are limited only by the nature of activities that occur on
a site. Therefore, regional environmental personnel and estate managers should
identify and register the types of pollutants that may be generated on site and how or
if they will impact on the environment. ChemAlert can assist with this process. There
are three main types of solid wastes which can cause pollution:

a. Gross pollutants (ie litter) - cigarette butts, cans, food wrappers, plastic bags,
paper, asbestos

b. 'Natural' pollution – vegetative matter, (leaves, mulch, garden clippings)
human and animal faeces

c. Chemical pollution – asbestos, corrosives in batteries, inorganic compounds,
heavy metals.

28. Table 1H.4 lists the pollutants in solid waste that would typically be
associated with Defence activities.

Table 1H.4: Solid waste pollutant types, effects and sources 

Pollutant Effect Source

Gross Pollutants 

Gross Pollutants 
(litter, debris, 
packaging) 

Unsightly. 

Animals can eat and choke on this 
material.  

Pedestrians and vehicles 

Waste collection systems 

Leaf-fall from trees  

Lawn clippings 

Spills and accidents 

Living quarters.  

Chemical Pollutants  

Asbestos Prolonged inhalation of asbestos 
fibres can cause serious and fatal 
illnesses.  

Building materials  

Infrastructure (pipes) 

General parts   

Toxic organic 
chemicals 

Poison living organisms or 
damage their life processes in 
some other way (eg affect virility). 

Hydrocarbons (oily rags) 

Spillage / illegal discharge 

Pesticides / herbicides 
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Pollutant Effect Source 

Toxic inorganic 
compounds 
(cyanide, sodium 
sulphate, 
ammonium 
chloride, calcium 
hypochlorite) 

Toxic if ingested  

Corrosive 

May cause skin and mucous 
irritation on contact or from 
breathing in vapours. 

Toxicity and health effects to living 
organisms and ecosystems.  

Spillage / illegal discharge 

Pool cleaning 

Industrial applications 

Lead, other 
heavy metals, 
firing range 
scrap 

Poison living organisms or 
damage their life processes in 
some other way (eg affect virility).  

Can be persistent in the 
environment. 

Atmospheric deposition 

Vehicle wear 

Maintenance 

Sewer overflows/septic tank leaks 

Weathering of buildings/structures 

Armaments/Ordnance 

Batteries 

Firing ranges 

Carbon fibre May cause skin and mucous 
irritation on contact. 

Associated resins may be harmful 
to human health. 

Aircraft 

Copper Chrome 
Arsenate (CCA) 

Arsenic is a known toxic chemical, 
although there are naturally 
occurring amounts in the 
environment.  

Can be inhaled or ingested (eg 
when CCA-treated timber is burnt) 

CCA-treated timber 

 

Beryllium Inhalation of dust or fumes 
contaminated with beryllium can 
lead to chronic beryllium disease 
(a pulmonary disease).  

Either large amounts over a short 
time or small amounts over a long 
time can lead to this disease.  

Aircraft components 

Maintenance activities  

Corrosives 
(acids / alkalis) 

The impact on living tissue will 
depend on level of acidity / 
alkalinity.   

Can lead to chemical burns or 
damage to substances. Corrosive 
substances are very harmful to 
eyesight and can cause blindness. 

Some corrosive chemicals are 
volatile and can emit corrosive 
mists.  

Batteries 

Maintenance activities  

Chemical storage 
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Pollutant Effect Source

Perchlorates Poison living organisms or 
damage their life processes in 
some other way (eg carcinogenic). 

Rocket propellant 

Munitions 

Radioactive 
materials 

Carcinogenic or mutagenic 
substances 

Laboratories  

Smoke detectors 

Aircraft instrumentation 

Weapons 

POLLUTANT FATE AND TRANSPORT 

29. The key risk of an operational failure or incident during solid waste handling
and storage activities are impacts to air quality, soil, groundwater and surface water
quality, as described below:

a. Land: spilling and spreading of solid waste materials occurring during
handling, transportation and storage may cause pollution of the surrounding
land.

b. Groundwater: leaching of hazardous substances present within the solid
waste material could impact groundwater if not properly contained.

c. Surface water: leaching of hazardous substances present within the solid
waste material or a spill directly into drains or waterways could impact
surface water bodies if not properly contained.

d. Air: solid waste material containing volatile pollutants (such as rags
contaminated with solvents, or mercury in fluorescent tubes) have the
potential to impact the air environment through volatilisation of the pollutants
during handling and storage of the waste.

30. The fate and transport of contaminants in the environment typically occur
through complex and inter-related processes, which are condition and contaminant
specific. For example factors such as rainfall, site geology, hydrology and
hydrogeology will determine the behaviour of pollutants in the environment. This
behaviour can vary significantly from region to region and even from location to
location within the same area. Furthermore, the soil and / or groundwater conditions
also affect the extent to which natural attenuation can occur and therefore the
persistence of a pollutant in that environment.

31. Figure 1H.2 presents typical solid waste pollutants and their fate and
transport mechanisms in the environment, however due to Defence’s widely variable
estate it should not be seen as exhaustive.
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Figure 1H.2: Solid Waste Pollution Fate and Transport 
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OTHER CONSIDERATIONS 

5. There are numerous WHS considerations associated with the storage and
handling of solid wastes. Therefore any controls outlined in the Defence WHS
Manual (Ref K) must be implemented when storing and transporting solid waste. The
Defence WHS Manual (Ref K) includes detailed Defence and national legislative
requirements for the storing and handling of hazardous and toxic chemicals in the
workplace, and should be implemented wherever hazardous chemicals are stored.

6. SDSs must be present and readily available for each fuel and chemical
stored or handled on a site / base. Personnel must be trained and made aware of the
emergency response and first aid measures associated with exposure to the fuel or
chemical being handled and stored. SDSs can be found on ChemAlert.

7. Information on other environmental management topics such as surface
water and groundwater quality, water conservation and waste minimisation can be
found on DEQMS.
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  Inspector: Work Area:

  Weather: Date: / /

Y
es N
o

N
A

1 Training of all staff undertaken and records kept

Pollution Sources

Pollution Prevention controls have been implemented as 
per the site specific waste management plan

SDS available for all hazardous substances

Hazardous substances are labelled and stored as per 
SDS and containers are in good condition

Workspace is clean and tidy

Hardstand coverage and condition

Bunds have sufficient volume to contain stored 
substances

Bunds condition

Dust genration from the waste is mitigated through proper 
controls 

Fume extraction systems in good condition

Spill kits for solid waste – check contents and competency 
of staff

Water Quality
No spills or significantly or newly stained soil

No visible changes to water qualtiy in waters around the 
activity

Water quality testing undertaken as per trade waste 
agreement. 
Deployable floating booms available for storage around 
water
Site Infrastructure

Segregation of hazardous and non hazardous waste is in 
place

Appropriate bunding is on site to reduce pollution from 
entering the environment and stormwater

Stormwater drains have signage

Preventative controls to reduce runoff from site to 
stormwater has been implemented. 
Emergency Response

Site specific incident and emergency management 
requirements up to date? Check competency of personnel

Pollution release measures up to date? Check 
competency of personnel

Spills – major and minor documented and reported

Disposal Management

Disposal locations, transporters, contractors and 
personnel appropriately experienced, licensed and trained

Waste materials disposed of correctly

Has waste been stored longer than 3 months for 
hazardous or 12 months for non-hazardous waste

 Close Out: Remedial Actions Completed and Closed Out 

Name: Signed: Date: / /

AE547 
required?

2

5

4

3

Acceptable?

It
em Issue Comments/Remedial Actions
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ACRONYMS AND ABBREVIATIONS 

ANZECC  Australian and New Zealand Environment and Conservation Council 

ARMCANZ Agriculture and Resource Management Council of Australia and New 
Zealand 

AS Australian Standard 

BEAP Base Engineering Assessment Program 

CEMP Construction Environmental Management Plan 

CI  Continual Improvement 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

CSR  Contaminated Sites Register 

Defence Department of Defence 

DEMP  Decommissioning Environmental Management Plan 

DEQMS  Defence Estate Quality Management System 

DERP Directorate of Environmental Remediation Program 

EE  Environment and Engineering 

EMP  Emergency Management Plan 

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999 

EPHC Environment Protection and Heritage Council 

ESD  Ecologically Sustainable Development 

E&IG Estate and Infrastructure Group 

GEMS  Garrison Estate Management System 

HCMS  Hazardous Chemical Management System 

LOCR Legal Obligations and Compliance Register 

MNES Matters of National Environmental Significance 

NEPC National Environment Protection Council 

NEPM  National Environment Protection Measure 

NHMRC  National Health and Medical Research Council 

NRMMC  Natural Resource Management Ministerial Council 

NWC National Waste Contractor  

PPMM Pollution Prevention Management Manual 

RAAF Royal Australian Air Force 

SMP  Stormwater Management Plan 

VMP  Vegetation Management Plan 

WHS  Work Health and Safety 

WOL Whole-of-Life 

WSUD  Water Sensitive Urban Design 
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1I–iii 

WWTP  Wastewater Treatment Plant 



BACKGROUND 

1. The Department of Defence (Defence) is responsible for the prevention of
pollution resulting from Defence activities, thereby reducing waste and potential
impacts to the environment.

2. The primary mission of Defence is to defend Australia and its national
interests, therefore any pollution prevention activities should consider Defence
capabilities. Considerations for stormwater systems may include:

a. Likely pollutant types and concentrations

b. Volume and frequency of the wastewater (including future capacity needs)

c. The effluent quality required for discharge or re-use

d. Any adverse environmental impacts from stormwater. These may also affect
base operations (ie Activity / Site shutdowns due to hazardous substance
spills or flooding).

e. How pollution prevention measures may impact on Defence operations (ie
Retention basins may increase bird populations (and therefore potential bird
strikes) at Royal Australian Air Force (RAAF) bases or they may increase
fauna numbers on the estate).

STORMWATER SYSTEMS 

3. A stormwater system collects all water runoff from a site that is not directed
into treatment plants or collected for disposal. Stormwater sources include: roof and
hardstand run-off, some wash-down sites, grassed areas, roadways, airstrips and
paved areas. In general this water receives a limited level of treatment before
discharge to the receiving environment and can therefore provide a potential
transport mechanism to the environment for potentially polluting substances
associated with Defence estate.

4. Many factors influence the amount of stormwater and the pollutants that are
transported by it, including (Ref X):

a. Duration and intensity of rainfall

b. Proportion of impervious surfaces

c. Shape of the land

d. Land use

e. Design and management of stormwater systems.

5. Historically, management of stormwater pollution has focused on end-of-pipe
and structural solutions, such as gross pollutant traps and artificial drainage
channels. Best management practice now recommends solutions closer to the
pollution source and an integration of structural and non-structural solutions.
Stormwater should be managed using the following hierarchy outlined in the
Australian Guidelines for Urban Stormwater Management (Ref B):
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a. Preservation (or restoration) of existing valuable elements of a stormwater
system

b. Source control using non-structural measures (eg planning, organisational
and behavioural techniques to minimise pollution)

c. Source control using structural measures (eg bunding around fuel and
chemical storage facilities to prevent pollution entering stormwater systems)

d. In-system management including vegetative measures.

6. Water is a valuable and increasingly scarce resource. Consequently, the
integration of Ecologically Sustainable Development (ESD) to stormwater systems
should be considered to maximise the potential for water reuse. Whilst stormwater
that has known pollutants (mainly ‘natural’ pollutants) can be re-used in some
applications, preventing pollution to stormwater will increase the range of potential re-
use applications as well as protecting the receiving environment.

7. Further information on integration of ESD principals within Defence can be
found in the Defence Smart Infrastructure Guideline, Design and Construction (Ref
Q).

STORMWATER CATCHMENTS 

8. Depending on the site-specific topographical features, each site falls within
and forms part of one or more water catchments. The site topography influences the
nature of the stormwater system for the site as water will gravitate to the lowest point
to drain. Engineered stormwater systems can create unnatural depressions and
basins to collect stormwater runoff and increase / reduce the amount of water moving
off-site.

9. Catchments are generally defined by the watercourse or receiving water to
which it drains. Catchments can be as large as hundreds of square kilometres to as
small as a workshop floor. Effective stormwater management requires the regional
environmental personnel to divide each site into appropriately sized manageable land
portions or sub-catchments. Sub-catchments are the most effective unit to manage
discharges to stormwater on-site.

10. The location of land-use features within the sub-catchment will dictate
stormwater issues faced. Therefore, careful positioning of land-use features can be
an effective means of managing stormwater issues, particularly if establishing a site
for the first time. For established sites this may not be possible and other pollution
prevention management measures may be required.

FIRST FLUSH 

11. Pollutants can accumulate on exterior surfaces after a prolonged period
without rain and activity in an area. These pollutants can be dislodged and entrained
by the next rain event. Usually the stormwater that initially runs off an area will be
more polluted than the stormwater that runs off later, after the rainfall has 'cleansed'
the catchment. The stormwater containing this high initial pollutant load is called the
'first flush'.
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12. The existence of this first flush necessitates the importance of capturing the 
stormwater and hence the potential contaminants after initial rain (hence the need for 
on-site stormwater detention facilities to be empty). First flush collection systems are 
generally designed and built into the stormwater system; however, this may not be 
the case for historical infrastructure. First flush control systems can also have a 
secondary use of capturing spills or leakage in the event of an incident. 

13. Collection of first flush should not be considered the first line of defence in 
pollution prevention; rather the minimisation of pollutants entering the stormwater 
system is the best practise approach as detailed in Table 1I.1. 

GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

14. This Guideline has been developed to assist Defence personnel and 
contractors in the environmentally sound management of stormwater on the Defence 
estate. It takes a Whole-of-Life (WOL) approach from considering procurement 
issues to disposal processes. 

15. It is intended that the pollution prevention initiatives outlined in this Guideline 
should be incorporated into relevant Defence and Defence contractor operating 
procedures and business processes. 

16. This Guideline includes a nationally consistent approach for facility managers 
to minimise liability and risks by proactively managing stormwater in accordance with 
the legislative framework and leading practices being applied to Australian industry. 
The content of this Guideline is not intended to be detailed and prescriptive. Users 
are advised to refer to the Australian Standards (ASs) and other documents (refer to 
Regulatory Requirements section) used to compile this Guideline.  

17. This Guideline is not intended for the management of contaminated land or 
for the performance requirements of stormwater systems used for Defence activities 
or on the Defence estate. 

18. This Guideline must be read in conjunction with the documents outlined in 
the Defence Guidance section of this Guideline. 

19. Roles and Responsibilities for implementation of this Guideline are outlined in 
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM) 
(Defence Estate Quality Management System (DEQMS)) (Ref W). 

20. If there is any doubt regarding the requirements and performance standards 
set out in this Guideline, guidance should be sought from regional environmental 
personnel and / or the Environment and Engineering (EE) Branch of the Estate and 
Infrastructure Group (E&IG). 

21. The performance standards discussed in this Guideline include the following 
key areas where compliance is required: 

a. Management and Administrative Controls: The management of 
stormwater must comply with supporting documentation requirements, 
inspections and management reviews required by this Guideline, applicable 
legislation, and ASs. 
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b. Establishing Stormwater Systems: The design and construction of
stormwater systems and associated facilities should be undertaken by an
appropriately qualified and experienced professional, in accordance with
relevant ASs, and using best practice techniques and pollution prevention
design requirements. Well-designed facilities will ultimately lower Defence’s
environmental risk.

c. Treatment and Disposal: The treatment and disposal of stormwater must
comply with requirements outlined within applicable State and Territory
legislation.

d. Emergency Response and Clean-Up: Emergency response and clean-up
procedures, actions and reporting for stormwater management must comply
with requirements outlined within applicable legislation and ASs.

e. Decommissioning Stormwater Systems: The decommissioning of
stormwater systems and associated facilities should be undertaken by an
appropriately qualified and experienced professional, using best practice
techniques and pollution prevention requirements. Following these
requirements will ultimately lower Defence’s environmental risk.

22. The Potential Stormwater Pollutants and the Pollutant Fate and
Transport sections of this Guideline describe the environmental effects of Defence
activities on stormwater.

LEGACY SYSTEMS 

23. Legacy issues associated with historical infrastructure include:

a. Old components of the stormwater system may be in many locations and
their presence may or may not be known, mapped or recorded

b. Site construction and operations may have been undertaken without due
consideration of environmental impacts

c. Demolition works may have been undertaken to ground level only and
previously laid stormwater pipes may remain in place.

24. These issues can lead to site pollution or contamination which manifests
itself over a long period of time and are not immediately obvious. Old stormwater
piping can also provide a conduit for pollution during spill events.

25. In many instances, the pollution discharge to stormwater has occurred over
time on a site. The ongoing discharge may be minimal but over a long period of time,
and can be just as detrimental as a one-time larger spill. Legacy issues associated
with long term pollution discharges to stormwater may manifest in a number of ways
including:

a. Contamination of watercourse (including stormwater infrastructure) or bay
sediments

b. Soil erosion and / or soil contamination

1I–4 



Pollution Prevention Guideline Annex 1I – Stormwater Management 

c. Weed infestation, vegetation die-back or changes to the floral community 
along receiving waters and follow-on impacts on dependent fauna 

d. Impacts to aquatic fauna. 

26. To determine the existence of pollution discharge to stormwater from legacy 
issues on site, the following process should be undertaken: 

a. Undertake a site inspection looking for signs of soil erosion, scalding, bare 
soil, odours, dead or aging vegetation 

b. Conduct a historical review to determine if past activities have impacted the 
site or whether natural phenomenon may be responsible (eg salinity). Also 
assess the site for possibly decommissioned or old stormwater infrastructure 
in the vicinity of demolished buildings 

c. Assess the nature of the pollution. Water and soil sampling by regional 
environmental personnel or a suitably qualified consultant may be required. 

27. If potential contamination has been identified, it should be added to the 
Defence Contaminated Sites Register (CSR) and any necessary infrastructure 
maintenance / upgrades and contamination remediation should be undertaken. This 
process should be undertaken with careful forward consultation and planning. 
Regional environmental personnel or E&IG can provide assistance with this process. 

STORMWATER DESIGN AND OPERATION 

28. Stormwater management on the Defence estate should follow the stormwater 
management hierarchy outlined in Figure 1I.1, whereby stormwater quality is 
preserved and potential pollutants are controlled at their source. Part of this process 
will involve documenting the stormwater system and its likely sources of pollution. 
Strategies and initiatives undertaken to protect the system should be adequately 
documented and disseminated to stakeholders. 

29. Environmental impacts from stormwater pollution can be effectively 
addressed through the design and procurement phase of any new infrastructure. 
Appendix 1I.A identifies the key questions to ask and the ideal requirements for 
setting up a stormwater management system. Assessment is required to be 
undertaken with guidance from the Defence Smart Infrastructure Guideline, Design 
and Construction (Ref Q), which will ensure compliance with the relevant 
environmental performance criteria and ensure that any impacts from construction 
and operation are properly controlled. 

30. The Defence Smart Infrastructure Guideline, Design and Construction (Ref 
Q) also outlines ESD principals which can be included in stormwater systems. ESD 
including re-use of stormwater can have positive outcomes for the environment and 
reduce Defence’s potable water consumption.  

31. Figure 1I.1 outlines the stormwater management hierarchy for Defence 
estate which are based on the Australian Guidelines for Urban Stormwater 
Management (Ref B). Each of the management options are explained below: 

a. Preservation (or restoration) of existing valuable elements of a stormwater 
system, such as natural channels, wetlands and riparian vegetation. 
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b. Source control using non-structural measures such as planning,
organisational and behavioural techniques to minimise the amount of
pollution entering the drainage system.

c. Source control using structural measures requires installation of
structures near the source of stormwater to limit changes to its quantity and
quality (eg bunding around fuel and chemical storage facilities to prevent
pollution entering stormwater systems)

d. In-system management includes vegetative measures, such as swales and
riparian zones, and structural quality improvement devices such as gross
pollutant traps.

Figure 1I.1: Stormwater Management Hierarchy 

32. Defence specific requirements for stormwater design and operation are
included in Table 1I.1, and have been categorised according to the stormwater
hierarchy described above.



Table 1I.1: Requirements for Stormwater Design and Operation 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Preservation 

1I.1.1 High priority and 
high risk sites 
should be identified 
and protected from 
stormwater pollution 
through 
development and 
implementation of a 
Stormwater 
Management Plan 
(SMP). 

High priority and high risk sites may include: 

 Those adjacent to a Ramsar Wetland and with the potential to discharge stormwater into such a
wetland

 Sites where discharge is likely to adversely impact upon Matters of National Environmental
Significance (MNES) as defined in the Environment Protection and Biodiversity Conservation (EPBC)
Act 1999

 Sites which are flood prone or are in known flood plain areas

 Sites where stormwater is discharging to watercourses used for irrigation, domestic water extraction
or aquifer recharge schemes.

This stormwater management planning process may be implemented as a stand-alone process through 
the development of a SMP, or may be incorporated into existing site planning processes, such as an 
Environmental Management Plan. 

Further information on development of an SMP is provided in Appendix 1I.B. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1I.1.2 ESD principles 
should be 
incorporated in to 
stormwater systems 
operation and 
design. 

Stormwater re-use offers an opportunity to incorporate ESD principles into Defence operations by 
reducing potable water consumption.  

On-site re-use is only to be considered if it has been assessed as presenting acceptable risk to human 
health, the environment and Defence capability. Potential sources for re-used stormwater shall be 
registered and risk assessed in the same manner as potential pollution sources using the E&IG Risk 
Management Framework (Ref V).  

Where risk assessment and / or sampling has confirmed the water is suitable for on-site re-use, this is to 
be raised as an action for consideration by estate managers. Stormwater re-use should conform to the 
National Water Quality Management Strategy Australian Guidelines for Water Recycling: Managing 
Health and Environmental Risks, Stormwater Harvesting and Reuse (Ref AA). 

The re-use of non-polluted stormwater on-site should not impact on the otherwise natural (environmental) 
flow that would be released from the site prior to development. Impacts on ecosystem health from 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

changes to stormwater flows must be considered in the risk assessment. 

Dependent upon the stormwater quality, re-use applications can include re-use for cooling and process 
waters, dust suppression, cement or other batching processes, return to groundwater and irrigation. 

Refer to the Defence Smart Infrastructure Guideline, Design and Construction (Ref Q) for guidance on 
incorporating ESD and Water Sensitive Urban Design (WSUD) into stormwater systems. 

1I.1.3 Where possible, 
ESD should be 
considered in the 
design and 
construction of all 
new facilities / 
infrastructure. 

Requirements for ESD are included in the Defence Smart Infrastructure Guideline, Design and 
Construction (Ref Q), which states that all facility and infrastructure designs shall aim to promote 
recycling, re-use and reduced disposal of waste-to-landfill in the construction, operation and 
decommissioning stages of the infrastructure lifecycle. The Manual recommends development of a 
Construction Environmental Management Plan (CEMP) which provides site-specific controls. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

1I.1.4 Off-site stormwater 
discharge should be 
limited to the 
equivalent of that 
occurring prior to 
site development. 

If it is impractical to limit stormwater discharges to pre-development volumes, the system should be 
designed to account for the hydrological and ecological consequences to the downstream waterways, and 
ensure protective measures are implemented.  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

1I.1.5 Erosion should be 
limited to prevent 
elevated levels of 
suspended solids 
and increased 
sedimentation of 
watercourses. 

Control measures preventing erosion and sedimentation within stormwater systems should include: 

 Where stormwater flow velocities are not able to be reduced, additional scour protection works should 
to be installed 

 Vegetation clearing should be minimised 

 Ground disturbances should be minimised in terms of area and duration 

 Where practical, disturbed ground surfaces should be rehabilitated with native vegetation in 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

accordance with a Vegetation Management Plan (VMP). Rehabilitation should be regularly monitored 

 Traffic should be restricted to defined access tracks, construction impact areas and operational areas 

 Vehicle use during and after wet weather events should be minimised. 

More information on erosion and sediment control is included in the Defence Principles of Erosion and 
Sediment Control publication (Ref L). 

Personnel 

Source Control (Non-Structural) 

1I.1.6 At a minimum, 
Defence 
establishments 
must develop a 
register of potential 
stormwater pollution 
sources.  

A potential stormwater pollution register should include the following: 

 Location of the pollution source within the establishment 

 Nature of the potential pollution (eg fuel, gross contaminants, heavy metals, surfactants) 

 The activity that may give rise to such pollution and how often the activity occurs 

 The nearest stormwater drain and its outflow point 

 Sensitive environmental receptors and stormwater pathways 

 The register should be a living document and be able to be updated when activities at a site change. 

Identification of the likely contaminants of concern from potential pollution sources should be undertaken, 
which will then inform outflow monitoring requirements should they be necessary (see Table 1I.2). 

The register information should be included in a site-specific SMP and stored in electronic format on an 
appropriate base and / or National Defence database. 

Identified pollution sources should also be included in the Defence CSR. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1I.1.7 The potential 
stormwater pollution 
register should be 
used to prepare a 
stormwater 
environmental risk 
assessment. 

Data should be collected prior to undertaking the risk assessment regarding the registered locations, 
groundwater, soil conditions, rainfall, surface water and stormwater drainage. 

The potential pollution sources should be assessed to determine if they can be eliminated or minimised. 
Pollution sources must be risk rated in accordance with the E&IG Risk Management Framework (Ref V) in 
order to prioritise pollution prevention activities. In identifying the potential sources of pollution, an 
assessment of the likely contaminants of concern from these potential sources must be conducted, which 
will inform outflow monitoring requirements should they be necessary. 

The ASs for the storage of various chemicals specifies separation distances between defined protected 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

places (that is, facilities and receptors) and the chemical or chemical waste storage. This includes the 
segregation of classes and separation distances from other dangerous goods. The risk assessment 
should be used to identify any protected places within the vicinity of a proposed storage facility. 

1I.1.8 Source control 
should be used as a 
primary stormwater 
pollution prevention 
design and 
operation strategy. 

Controlling and managing pollutants at their source is preferred over in-pipe or end-of pipe management 
and can be achieved by: 

 Replacing potentially polluting substances with less environmentally harmful substances

 Modifying activities or processes so they do not require potentially polluting substances

 Regular monitoring and spot cleaning of areas with potentially high sources of pollutants (ie vehicle
parking areas) to minimise non‐polluted run‐off mixing with polluted material

 Regular upkeep and maintenance of potentially polluting infrastructure and equipment to prevent
spills / leaks

 Training and audits to increase awareness on stormwater pollution prevention.

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1I.1.9 To avoid liquid and 
solid waste 
discharges to 
stormwater, 
alternative waste 
collection systems 
must be provided 
and regularly 
maintained. 

All liquid and solid waste must be appropriately stored onsite for treatment or disposal. Areas where trade 
waste is generated must be suitably isolated from the stormwater system. This may consist of the use of 
triple interceptors, isolation valves or changes in procedures and processes that reduce the risk of trade 
waste moving into the stormwater system. 

For liquid and solid waste management requirements refer to Annex 1E (Liquid Waste Storage and 
Handling) and Annex 1H (Solid Waste Storage and Handling) of the PPMM found on DEQMS (Ref W). 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1I.1.10 Stormwater drains 
should be clearly 
marked to avoid 
confusion (as per 
AS). 

In line with best practice management, stormwater drains on the Defence estate should be clearly 
identified and marked as stormwater, either by colour, symbol or plain English denoting that it is a 
stormwater drain (see AS 1345-1995 (Ref DD)). This marking must be on the pavement next to or on top 
of the entry to the stormwater drain. If the discharge point is known, this should also be added to the 
marking.  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1I.1.11 Defence and 
contractor site 
inductions should 
include prevention 
of pollution in 
stormwater. 

Defence personnel, contractors and visitors should participate in an induction which will address relevant 
environmental issues of discharges to stormwater whilst on-site and personal responsibilities to be 
undertaken to prevent any type of pollution. 

Specific environmental training should be provided if and when required as identified by regional 
environmental personnel. 

Records should be maintained detailing the attendees and content of all inductions / training. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1I.1.12 Emergency spill 
measures must be 
developed for new 
systems. 

Refer to Table 1I.4 below. Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1I.1.13 Pollution release 
measures must be 
developed for new 
systems. 

Refer to Table 1I.4 below. Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Source Control (Structural) 

1I.1.14 Management of 
high risk pollution 
sources should be 

All areas where hazardous substances are stored must have sufficient bunding and containment 
consistent with: 

Site / Base Manager 

Facility Service 
Delivery Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

considered during 
design.  The Defence Hazardous Chemical Management System (HCMS)

 The following Annexes of the PPMM found on DEQMS (Ref W)

o Annex 1D – Fuel and Chemical Storage and Handling

o Annex 1E – Liquid Waste Storage and Handling

o Annex 1H – Solid Waste Storage and Handling

 Defence WHS Manual (Ref O), Volume 3, Part 3A, Chapter 1 Procedure: HC:00-00 Defence
Hazardous Chemicals Management Program

 Relevant ASs

Spill response equipment should be sufficient so as to minimise the possibility of chemicals entering the 
stormwater system during storage and handling.  

High risk pollution sources (such as industrial processes within buildings, refuelling points) should be fitted 
with isolation valves on drains to capture and prevent loss of chemicals in the event of a spillage and 
facilitate pump-out / clean-up. Training procedures should be developed and implemented. 

(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

1I.1.15 Non-polluted run-off 
should not be mixed 
with polluted 
material. 

Run-off from areas that have been the subject of spills or other pollution should not mix with stormwater 
from “clean” areas. Further, cleansers, solvents and detergents used to clean such contaminated areas 
should also be prevented from entering stormwater. Alternative cleaning practises can include 
mechanical, high pressure or steam cleaning. 

Stormwater separation from contaminants should include hardstand areas but also be extended to waste 
stockpiles on bare ground. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1I.1.16 Only clean 
stormwater should 
be permitted to 
enter the 
stormwater system. 

Stormwater quality should be monitored in accordance with the monitoring performance requirements 
outlined in Table 1I.2. Where stormwater exceeds the monitoring performance requirements, it should be 
treated before discharge to the environment. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Regional 
Environmental 
Personnel 

Protection (In System Management) 

1I.1.17 First flush collection 
systems (multiple 
locations if 
necessary) can be 
installed to improve 
stormwater quality 
where necessary. 

First flush systems can be implemented for all new developments or retrofitted to capture the most 
polluted portion of the site's stormwater run-off or any incidental pollution events. Catchments should be 
initially monitored to determine the existence of first flush. Characteristics to consider when designing or 
upgrading stormwater systems include: 

 Time lags from distant parts of large catchments may even out the received run-off (less of an issue
on smaller hardstand catchments)

 Highly mobile pollutants, such as detergents and pesticides / herbicides are more likely to be
transported in first flush

 Pollutants, such as oils and greases, or soluble materials and fine dusts are not readily removed

 Bare soils or vegetated surfaces can retain pollutants more readily than sealed surfaces

 Continuous pollution such as leaks or sediment transport from large stockpiles are not affected
because the supply of pollution is (for all practical purposes) unlimited. In such situations source
control and / or on-line, flow-through pollution controls are necessary

 Contributions from other systems such as sewer overflows may hide any first flush pollution

Three principles apply to first flush system design: 

 Weir levels must be designed so that only the first flush water is directed to the collection pit and
subsequent runoff is diverted

 Sufficient distance must exist between the collected first flush water and the bypass channel, to
minimise dilution and entrainment of captured stormwater by the subsequent flows

 The first flush collection pit must be sized to capture most of the pollutant load expected from the
catchment (based on run-off coefficients for the surface, and the nature of the pollutant(s) expected).

After a rain event the stormwater captured in the first flush collection pit should be promptly re-used or 
treated and disposed of to prevent dilution and transport of this material further through the catchment by 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

the cleaner following water and to provide storage capacity for the following waters or to be empty for the 
next event. 

Stormwater captured in contaminated compounds / areas should not be released off-site until tested and 
found to be free of contaminants – waters should be stored in the interim. 

1I.1.18 Polluted stormwater 
should be treated 
prior to discharge 
from the Defence 
site. 

Where stormwater exceeds the monitoring performance requirements and environmental criteria set out in 
Table 1I.2 it should be treated before discharge to the environment. 

Stormwater treatment measures are grouped into three main categories (Ref H): 

 Primary Treatment – Physical screening or rapid sedimentation techniques. Typical retained
contaminants include gross pollutants and coarse sediments

 Secondary Treatment – Finer particle sedimentation and filtration techniques. Typical retained
contaminants include fine particles and attached pollutants

 Tertiary Treatment – Enhanced sedimentation and filtration, biological uptake, adsorption onto
sediments. Typical retained contaminants include nutrients and heavy metals.

Stormwater treatment systems should be designed by an appropriately qualified engineer. 

Stormwater treatment usually involves a treatment train, consisting of a number of treatment systems 
operated in series. These can range from simple screens and gross pollutant traps to sand filters and 
constructed wetland systems. Treatment systems should be developed on a site-by-site basis as part of a 
SMP.  

Some Defence sites may already have a Wastewater Treatment Plant (WWTP), where polluted 
stormwater can be treated (refer to Annex 1J (Wastewater Treatment Plants) of the PPMM found on 
DEQMS (Ref W)). 

As previously stated, preventing pollution at the source before it enters a stormwater system is the most 
efficient way of protecting the environment from pollution. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 
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MONITORING, AUDITING AND REPORTING 

33. As with any pollution prevention initiative, its performance needs to be
monitored to ensure the environment continues to be protected. Results and
observations are required to be adequately maintained and, where a non-
conformance exists it should be reported using the Garrison Estate Management
System (GEMS), and the appropriate actions need to be undertaken in a timely
manner. Personnel without access to GEMS should report all environmental
incidents through the Defence Environmental Incident Reporting Tool.

34. Table 1I.2 outlines monitoring, auditing and reporting requirements to be
implemented across Defence activities.
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Table 1I.2: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Monitoring and Auditing 

1I.2.1 Undertake regular 
monitoring and 
auditing of 
stormwater and 
stormwater systems. 

General routine and long-term monitoring and auditing of stormwater and stormwater systems will be 
necessary to verify that routine environmental pollution control maintenance is being conducted and that 
additional control measures are not required. Monitoring and auditing should include visual inspections for 
improper management and signs of faulty equipment or contamination. 

Internal and external audits should be carried out to verify compliance with the environmental 
management program. Where required, subcontractors will be required to participate in audits and make 
appropriate personnel available, as necessary. 

Monitoring and auditing frequency should be developed on a site-by-site basis by regional environmental 
personnel. 

An example Stormwater Inspection Checklist is provided in Appendix 1I.C. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1I.2.2 Ensure performance 
of stormwater 
systems is 
maintained through 
monitoring. 

Where stormwater is being discharged into public systems or natural waterways, campaign- and 
event-based monitoring of water quality should take place. Campaign sampling consists of monthly, bi-
monthly, bi-annual or annual sampling of stormwater outflows (whichever is deemed appropriate by 
regional environmental personnel) whilst event-based sampling consists of outflow sampling after rainfall 
events (typically greater than 10mm in any 24 hour period). Establishments that have existing water 
quality monitoring plans / strategies should continue their implementation, cognisant of the need to meet 
these requirements. Sampling activities should be tailored to the specific water quality guidelines for each 
site. 
If activities generating potential stormwater pollution occur with sufficient regularity, and there is no 
practicable means of eliminating or reducing the contaminant loading of the water, inflow sampling may be 
required to monitor water quality passing into the stormwater system. 

Stormwater quality monitoring requirements should be included in a site-specific Stormwater Management 
Plan or Environmental Management Plan. Routine monitoring requirements should also be included in a 
routine water quality monitoring plan (where one has been developed) as outlined in the Defence Routine 
Environmental Water Monitoring Manual (DEQMS) (Ref U).  

Site / Base Manager 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1I.2.3 Stormwater 
monitoring is to be 
compared to 

The following minimum performance levels apply at the establishment level and are required to be 
actioned by appropriate site personnel:  

 Australian and New Zealand Environment and Conservation Council (ANZECC) 2000 (Ref A) trigger

Site / Base Manager 

Senior Environmental 
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

appropriate 
environmental criteria 
across the Defence 
estate. 

values will be adopted for all water quality parameters where discharge to the environment occurs. 
Trigger values must be selected to reflect the natural water quality parameters of the receiving 
environment 

 Where ANZECC 2000 trigger values are being exceeded, or are likely to be exceeded, the
management approach as outlined in the ANZECC 2000 will be used to identify environmental values,
water quality guidelines and water quality objectives which will inform the development of appropriate
water quality triggers. This will then guide the development of appropriate corrective actions.

If a minimum performance level is not practicable it must be reported as such. If Defence Establishments 
are already meeting these minimum performance levels, there is no need for further action other than to 
ensure ongoing compliance. 

State or Territory water quality requirements should also be considered when applying performance levels 
to stormwater which is exiting the Defence estate.  

Personnel 

Regional 
Environmental 
Personnel 

Reporting 

1I.2.4 An annual report of 
stormwater 
performance will be 
prepared by regional 
environmental 
personnel for 
submission to the 
Environment and 
Engineering (EE) 
Branch. 

A risk-based annual monitoring and reporting plan will be developed as part of the stormwater 
management process. This will identify monitoring and reporting requirements, including: 

 Monitoring of stormwater being discharged into urban stormwater infrastructure or natural waterways
against site-specific water quality guidelines

 The frequency of monitoring, which shall be decided by regional environmental personnel and
conducted by an appropriately trained and / or qualified person

 Annual monitoring, auditing and analysis reports, which must be performed by a Defence accredited
auditor

 Testing of water for offsite disposal to ensure discharge meets ANZECC 2000 Guidelines (Ref A)
biannually (or other appropriate frequency) to maintain safety or environmental values of receiving
waters.

Reporting is to be brief and factual and to consist of the following: 

 A qualitative estimate of per cent compliance with each minimum performance requirement of this
Guideline

 Actions outstanding per performance requirement that are needed to reach 100% compliance

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

 A short summary of any pollution incidents and their causes.

Reporting should be consistent and in accordance with any existing periodic environmental reporting 
practices. 

1I.2.5 Environmental 
incidents and non-
conformances 
relating to stormwater 
management must be 
reported 
appropriately. 

All environmental incidents and non-conformances must be reported through GEMS. Personnel without 
access to GEMS should report all environmental incidents through the Defence Environmental Incident 
Reporting Tool. 

If the equipment or infrastructure needs to be upgraded or replaced this can be reported using Form 
AE547. 

All 

Record Keeping 

1I.2.6 Records of 
monitoring / auditing 
activities must be 
kept. 

As a minimum, sites / bases must maintain electronic records of all monitoring, auditing and reporting 
documents. These may include, but are not limited to: 

 Design and construction drawings

 Operation and Maintenance Manuals

 Registers

 Risk assessments

 Defence and third party audits

 Monitoring program results and reports.

Site / Base Manager 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1I.2.7 Records of all waste 
transfers must be 
available as per 
relevant State / 
Territory legislation. 

Manifest records of all waste transport should be filled in prior to waste movement. Receipts supplied by 
the transportation contractor are to be kept for a minimum period of five (5) years.  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

National Waste 
Contractor (NWC) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1I.2.8 Training records must 
be kept. 

Where applicable, electronic records of training completed by Defence personnel and contractors must be 
kept. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base Work 
Health and Safety 
(WHS) 



DECOMMISSIONING A STORMWATER SYSTEM 

35. Once established, stormwater systems remain operational for extended 
periods of time. However decommissioning may be required due to redundancy of 
buildings, workshops, barracks and other infrastructure and associated systems, age 
of the facility, shutdown of the facility or site, or relocation. 

36. Closure of a stormwater system should incorporate all activities that will 
return the site to a specified condition and / or land use. Requirements for 
decommissioning a stormwater system are outlined in Table 1I.3. 
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Table 1I.3: Requirements for Decommissioning a Stormwater System 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

General 

1I.3.1 Environmental 
assessment is 
required prior to 
decommissioning of 
stormwater 
infrastructure. 

An environmental assessment should be undertaken before decommissioning to determine if complete 
removal of stormwater infrastructure is necessary. Further environmental degradation may result from a 
poorly executed decommissioning. Decommissioning should not generally be limited to demolition of 
infrastructure to ground level only. 

Where decommissioning is required, related works and activities must be conducted by a suitably 
qualified professional and in accordance with ASs.  

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

Project Delivery 
Service Contractors 

1I.3.2 A Decommissioning 
Environmental 
Management Plan 
(DEMP) must be 
prepared prior to 
commencement of 
decommissioning 
works. 

A DEMP should address the following: 

 Alternative stormwater drainage

 Identification and remediation (if necessary) of site contamination (including porous pipe-work if
removed)

 Secondary containment provisions (solid and liquid)

 Waste management and containment provisions

 Waste transportation requirements

 Equipment isolation, storage and transportation requirements

 Decommissioning site access restriction and signage

 Actions in the event of environmental releases / incidents.

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1I.3.3 Following 
decommissioning and 
shutdown of a facility, 
the environmental 
conditions and status 
of the site should also 

The environmental assessment should include a comprehensive review of site activities, practices and 
adopted procedures to determine whether or not environmental impacts have occurred. The outcome of 
the review should include: 

 Identification of activities which may have resulted in environmental impact

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

be subject to 
assessment.  

 Identification of areas of potential concern where contamination or pollution may have occurred 

 Identification of contaminants of potential concern 

 Outline of recommendations on whether or not further investigation (including intrusive sampling and 
analytical analysis is required). 

Should soil and water contamination be identified and exceed guideline values, guidance must be sought 
from the Directorate of Environmental Remediation Program (DERP) on the approach to manage any 
further investigations or remediation activities. 

Any identified contamination must be reported in the Defence Contaminated Sites Register (CSR). 

Personnel 

1I.3.4 Remediation should 
be undertaken where 
required. 

Where further investigation works confirm levels of environmental contamination above relevant and 
applicable environmental criteria / guidelines, guidance must be sought from the DERP on the approach 
to manage any further investigations or remediation activities to ensure areas identified as contaminated 
are effectively managed and cleaned up to the extent practicable. 

Environmental investigation and remediation work should be conducted by suitably qualified 
environmental professionals with provision of a documented validation report upon completion. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

Pollution Pr
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

37. The timeliness and efficiency with which Defence personnel and contractors
respond to environmental incidents and emergencies will ultimately determine the
amount (if any) of pollution which enters the receiving environment. Table 1I.4
outlines environmental incident and emergency measures to prevent the pollution of
stormwater.

38. To achieve these timely, efficient responses, a degree of planning is
required, through the implementation of an Emergency Management Plan (EMP).
Reporting of these incidents allows lessons to be learnt from past mistakes and
incidents, and assists in preventing future environmental impacts and substantial
clean-up costs. For these reasons, reporting of all environmental incidents and
emergencies should be encouraged across all levels of Defence. Processes for
Continual Improvement (CI) are discussed in the PPMM (DEQMS) (Ref W).

http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp


Table 1I.4: Requirements for Environmental Incidents and Emergencies1 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1I.4.1 Actions to prevent 
the pollution of 
stormwater from 
environmental 
incidents and 
emergencies should 
be included in site-
specific EMPs. 

Refer to site / base EMP for additional site-specific incident and emergency management requirements. 
Guidance on development of a site-specific EMP can be found on the E&IG Defence Base Emergency 
Management & Incident Response intranet page. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1I.4.2 Pollution release 
measures should be 
developed and 
incorporated into 
stormwater planning 
for new and existing 
stormwater systems. 

Contingency planning in the site / base EMP should prepare for the possibility that contaminated 
stormwater does leave the site and enters non-Commonwealth land. The involvement of external 
agencies in a responsible, pre-determined and co-ordinated fashion will greatly improve the response time 
to deal with a spill (thereby minimising its potential environmental consequences). The types of 
appropriate agencies are identified in Appendix 1I.D. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1I.4.3 Environmental 
incidents and 
emergencies must 
be handled in 
accordance with 
Defence 
requirements. 

The pollution source should be located and contained in agreement with approved procedures.  

Spill management action items and methodologies are discussed in further detail in the Defence WHS 
Manual (Ref O) – HC:03-25 MANAGING HAZARDOUS CHEMICAL SPILLS. 

All environmental incidents and emergencies, whether hazardous or not, should be managed 
appropriately.  

All 

1I.4.4 Environmental 
incidents and 

A spill kit should be maintained at all times within all areas where fuels and chemicals are used, handled 
or stored. The spill kit should contain covers / booms to protect access to drains and absorbent material 

All 

                                            

 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements.  
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

emergencies must 
be contained to 
prevent 
contamination of 
drains and 
waterways (as per 
ASs). 

for containing the spill. Any absorbent material used to contain the spill should be disposed of in 
accordance with the applicable State or Territory waste disposal regulations. 

Clean-up and waste disposal procedures following a spill must be annotated on the spill kit as required in 
the various ASs for the storage and handling of individual classes of hazardous chemicals. 

Where facilities are located adjacent to watercourses, emergency booms to prevent spread of released 
product should be maintained on site. 

1I.4.5 Reporting of 
environmental 
incidents and 
emergencies must be 
encouraged for all 
Defence and 
contractor personnel. 

All Defence and contractor personnel must report any suspected pollution event to the regional 
environmental personnel and their direct supervisor. All environmental incidents and emergencies must 
be reported through GEMS. Personnel without access to GEMS should report all environmental incidents 
through the Defence Environmental Incident Reporting Tool. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires internal or external reporting. Any pollution leaving the site, 
deemed by the regional environmental personnel to be likely to impact human health or the environment, 
must be actively managed and reported to the relevant State or Territory environmental agency and other 
prescribed agencies within the legislated State or Territory notice period. 

All 

1I.4.6 Where an 
environmental 
incident or 
emergency has 
resulted in 
contamination, 
actions must be 
taken to characterise 
and delineate the 
extent of the impacts. 

This can be in the form of soil and water sampling and analysis for contaminants of potential concern. If 
only a small area has been impacted, this sampling could be carried out by appropriately trained 
environment staff. For larger areas or where groundwater is suspected to have been impacted the 
investigation must be carried out by a suitably qualified person with site contamination assessment 
capability.  

Should concentrations of contaminants in soil and water exceed guideline values, guidance must be 
sought from the DERP on the approach to manage any further investigations or remediation activities. 

Any identified contamination in the soil or groundwater must be reported in the Defence CSR.  

Site / Base Manager 

Regional 
Environmental 
Personnel 

1I.4.7 Evidence of 
environmental 
incident and 
emergency 
investigations must 
be documented and 
maintained 

Following notification of a potential environmental incident or emergency, a full assessment of the incident 
or emergency must be carried out. This may include the contamination assessment if one has been 
undertaken.  

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

(legislative 
requirement). 

1I.4.8 Training records to 
demonstrate that 
relevant personnel 
are trained to 
manage 
environmental 
incidents and 
emergencies must be 
kept (requirement as 
per ASs). 

All relevant personnel should be trained in the EMP. Refresher training should also be provided at 
appropriate frequency. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 



REGULATORY REQUIREMENTS 

39. A wide range of legislation and other regulatory instruments enacted by
Commonwealth, State and Territory governments may be applicable to stormwater
management and land and water which may be impacted by pollution.

40. Defence and its contractors are to be generally familiar with the relevant
legislative and other regulatory requirements associated with the site activities
undertaken including, Regulations, Guidelines, Licences, Permits, Consents and
Approvals, relevant to the State or Territory in which their site is located. Reference
can be made to the Defence Legal Obligations Compliance Register (LOCR) found
on DEQMS.

41. All personnel should seek legal advice prior to taking action that may be
required by State or Territory laws, to confirm that the relevant law is applicable to the
Commonwealth and its specific activities. In some cases, there may be complex
interactions between Commonwealth and State or Territory laws.

DEFENCE GUIDANCE 

42. The following Defence documents collectively support this Guideline:

a. PPMM (DEQMS) (Ref W), and the following Annexes:

(1) Annex 1D – Pollution Prevention Guideline – Fuel and Chemical
Storage and Handling

(2) Annex 1E – Pollution Prevention Guideline – Liquid Waste Storage and
Handling

(3) Annex 1H – Pollution Prevention Guideline – Solid Waste Storage and
Handling

b. Defence Quick Reference Guides (DEQMS) (Ref R)

c. Defence Smart Infrastructure Manual, Design and Construction (Ref Q)

d. Defence Waste Minimisation Policy (Ref I)

e. Defence WHS Manual (Ref O).
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POTENTIAL STORMWATER POLLUTANTS 

43. The size and diversity of the Defence estate presents a range of challenges
in managing the risks of potential sources of pollution. Defence activities undertaken
on the estate considerably expand the list of potential pollutants to stormwater,
ranging from landscaping and vehicle wash down areas to weapons training and fire
fighting activities.

44. Pollutants of stormwater are numerous and limited only by the nature of
activities that occur on a site. Therefore, regional environmental personnel and estate
managers should identify and register the types of pollutants that may be generated
on site and how or if they will impact on the stormwater system. ChemAlert can assist
with this process. There are three main types of stormwater pollution:

a. Gross pollutants (ie litter) – cigarette butts, cans, food wrappers, plastic bags,
paper

b. 'Natural' pollution – vegetative matter (leaves, mulch, garden clippings),
animal faeces

c. Chemical pollution – fertilisers, oil, solvents, surfactants or detergents.

45. Table 1I.5 identifies common pollutants that may affect stormwater, the
effects of the pollutant on the receiving water and their likely sources.

Table 1I.5: Stormwater pollutant types, effects and sources 

Pollutant Effect Source

Gross Pollutants 

Gross 
Pollutants (litter 
and debris) 

Unsightly. 

Animals can eat material and become sick or 
choke.  

 Pedestrians and vehicles

 Waste collection systems

 Leaf-fall from trees

 Lawn clippings

 Spills and accidents.

Natural Pollutants 

Sediment Reduces the amount of light in the water 
available for plant growth and thereby 
reducing the supply of food for other 
organisms.  

Can clog and damage sensitive tissues such 
as the gills of fish.  

Can suffocate organisms which live on or in 
the bed of lakes and streams by forming thick 
deposits once settled. 

 Land surface erosion
 Pavement and vehicle wear
 Building and construction sites
 Stockpiled soils
 Spillage / illegal discharge
 Organic matter (for example leaf litter,

grass)
 Vehicle washing
 Weathering of Building Structures

 Atmospheric.

Thermal 
pollution  

High temperatures are lethal to fish and other 
aquatic organisms. Elevated water 
temperatures stimulate the growth of 
nuisance plants and algae. This and other 
effects can lead to decreased levels of 
dissolved oxygen which can threaten other 
aquatic life. 
A decrease in water temperature can also 
cause harm or be lethal to aquatic organisms. 

 Runoff from impervious surfaces
 Removal of riparian vegetation
 Sudden discharge from dams or water

holding systems
 Discharge from industrial processes.
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Pollutant Effect Source

Nutrients An increase of nutrients in water stimulates 
the growth of aquatic plants and algae. This 
causes excessive growth of aquatic weeds 
and algae (ie algal blooms) that may lead to 
dramatic daily fluctuations in dissolved oxygen 
levels. 

 Organic matter
 Fertiliser
 Sewer overflows / septic tank leaks
 Animal / bird faeces
 Detergents (car washing)
 Atmospheric deposition
 Spillage / illegal discharge.

Oxygen 
Demanding 
Substances 

Oxygen is used up more quickly than it can 
diffuse into the water from the atmosphere. 
The resulting drop in oxygen levels may then 
be sufficient to kill fish and other aquatic 
organisms. Depletion of oxygen in the water 
can result in unpleasant odours. 

 Organic matter decay
 Atmospheric deposition
 Sewer overflows / septic tank leaks
 Animal / bird faeces
 Spillage / illegal discharge.

pH (acidity) Increased / decreased acidity damages plants 
and animals. 

 Atmospheric deposition
 Spillage / illegal discharge
 Organic matter decay
 Disturbance of acid sulfate soils

Microorganisms Bacteria and viruses can cause illnesses, 
including hepatitis and gastroenteritis. 

 Animal / bird faeces
 Sewer overflows / septic tank leaks

 Organic matter decay.

Chemical Pollutants 

Fire fighting 
foams 

Can be toxic to water-borne organisms and 
have high biochemical oxygen demand. 

Can be toxic to vegetation and organisms. 

Some products contain fluorinated substances 
which are persistent in the environment, in 
particular PFOS / PFOA. 

Can bioaccumulate and biomagnify in the 
environment. 

May cause health affects in humans. 

 Fire training areas
 Fire fighting equipment
 Sprinkler systems
 PFOS / PFOA can also enter the

stormwater through runoff from areas /
infratructure where they have been
used historically.

 PFOS / PFOA can also be re-released
from sediments in the stormwater
systems.

Toxic Organics 
including 
hydrocarbons 
and fuels 

Poison living organisms or damage their life 
processes in some other way (eg affect 
virility). 

Large amounts hydrocarbons / fuels can 
impact on water birds, mammals and fish. 

Hydrocarbons / fuels could present a fire risk.  

 Spillage / illegal discharge
 Pesticides
 Herbicides
 Hydrocarbons (fuels / oils)
 Sewer overflows / septic leaks.
 Paints / adhesives.

Heavy Metals Poison living organisms or damage their life 
processes in some other way (eg affect 
virility).  

Can be persistent in the environment. 

May cause health affects in humans. 

 Atmospheric deposition
 Vehicle wear
 Sewer overflows / septic tank leaks
 Weathering of buildings / structures
 Spillage / illegal discharges
 Armaments / Ordnance
 Batteries.

Oils, Detergents 
and Shampoos 
(surfactants) 

Highly toxic to fish and other aquatic life.  Asphalt pavements
 Spillage / illegal discharges
 Leaks from vehicles
 Vehicle washing
 Organic matter.

Inorganics Irritating or respirable substances.  Advanced Composite Materials
(Graphite / Epoxy / carbon fibre).

Radioactive 
substances 

Can be carcinogenic or mutagenic.  Aircraft instrumentation
 Weapons.

Source: Modified from Urban Stormwater: Best Practice Environmental Management Guidelines, 1999 CSIRO (Ref H)  
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Note 1: Possible chemical pollutants are infinite. A pollutant source inventory should be undertaken to ascertain the 
potential pollutants at each site.

POLLUTANT FATE AND TRANSPORT 

46. Surface run-off can be generated by rainfall, use of hoses or other mass
releases of water / liquid. Generally under low flows only liquid pollutants are
transported. However solids in small, fragmented, powdered form or solids under
higher flows can also be transported.

47. Stormwater will carry all or part of the contaminants it comes into contact with
be they solid or liquid. Consequently the integrity of stormwater, ie its cleanliness, is
governed by the quantity or lack of contaminants it encounters between its point of
origin and its point of discharge from site.

48. The fate and transport of contaminants in the environment typically occur
through complex and inter-related processes, which are condition and contaminant
specific. For example factors such as rainfall, site geology, hydrology and
hydrogeology will determine the behaviour of pollutants in the environment. This
behaviour can vary significantly from region to region and even from location to
location within the same area. Furthermore, the soil and / or groundwater conditions
also affect the extent to which natural attenuation can occur and therefore the
persistence of a pollutant in that environment.

49. Spills and other contamination of the ground surface have the potential to
enter the stormwater system. At the beginning of a rainfall event of intensity high
enough to cause runoff, any pollutants at the surface will be flushed into the
stormwater system (first flush pollution).

50. Figure 1I.2 presents typical stormwater pollutants and their fate and
transport mechanisms, however, due to Defence’s widely variable estate it should not
be seen as exhaustive.
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Figure 1I.2: Stormwater Pollutant Fate and Transport 
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OTHER CONSIDERATIONS 

51. There are numerous WHS considerations associated with the management
of stormwater. Therefore any controls outlined in the Defence WHS Manual (Ref O)
must be implemented when managing stormwater.

52. This Guideline includes general environmental requirements for new
stormwater systems, however detailed engineering design specifications should be
provided by an appropriately qualified professional.

53. Defence publication – Stormwater Systems – Reticulated Services
Assessment Manual (Ref N): outlines the general criteria and guidelines for
undertaking a capacity, condition and compliance assessment of a stormwater
system, in respect to the Base Engineering Assessment Program (BEAP).

54. Re-use of stormwater and wastewater: should be undertaken in accordance
with the National Water Quality Management Strategy 2009, Australian Guidelines for
Water Recycling Managing Health and Environmental Risks (Phase 2), Stormwater
Harvesting and Reuse, July 2009 (Ref AA).

55. Information on other environmental management topics such as soil, surface
water and groundwater quality, water conservation and waste minimisation can be
found on DEQMS.
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Table 1I.A.1: Considerations for New Stormwater Systems 

Aspect Question to ask prior to 
establishment 

Ideal criteria 

Site Use What types and quantities of 
chemicals will be used and stored at 
the site? 

Are pollution sources present? 

If required can pollution prevention 
engineered solutions be designed into 
the system? 

Drainage of areas where chemicals or 
potential pollutants are used should not 
enter the stormwater system without 
going through appropriate treatment.  

Eg oil water separator, wastewater 
treatment plant.  

Soil Type What is the soil type at the site? Low permeability soil will prevent 
pollution in stormwater migrating to 
groundwater. However, high permeability 
soils can improve infiltration, groundwater 
recharge and reduce stormwater flows. 

Typically soils with higher clay content 
tend to be low in permeability, while high 
permeability soils are generally sands or 
gravels. 

Hydrogeology What is the depth to groundwater in 
the area? 

What is the status of groundwater 
quality below the proposed site? 

Is it used for a sensitive purpose? 

Deep groundwater. This will increase the 
amount of surface water which can 
infiltrate in to soils. 
No extraction of groundwater in the 
vicinity of the site. 

Topography Is there a surface water body 
proximal to the site? 
What is the location of the water body 
relative to the proposed site? 
Are there any sensitive land uses 
(wetlands, schools, residential 
premises etc) proximal to the 
proposed site? 

Is there a buffer zone between the 
proposed site and neighbouring land 
users? 

No surface water body in immediate 
vicinity of proposed site. 
Where there is a surface water body it is 
located up-gradient to the site. 
No or minimal sensitive land uses and 
receptors proximal to the proposed site. 

An adequate buffer zone (roads, large 
distance, dense trees along boundary 
etc) between proposed site and 
neighbouring properties. 

Drainage In which direction does the site drain? 
What environment receives the site 
surface run-off? 

Are there any nearby watercourses? 

Site surface run-off ideally should not 
drain to sensitive receptors such as 
wetlands or other environmentally 
significant areas. 

Site retention ponds should not be close 
to sensitive watercourses to avoid 
overflow discharge to these areas. 

Rainfall What is the annual / seasonal rainfall 
in the region? High / average / low? 

Rainfall will influence the levels of ground 
saturation. Consider seasonal wet and 
dry periods and avoid flooding and 
periods of saturation. 

Access Is there provision (existing or 
potential) for adequate access to and 
from the site? 
What are the main access ways to the 
proposed site? 
Is there currently access to or 
provision for access to pump-out 

There should be adequate provision for 
defined access ways to prevent / 
minimise environmental disturbance and 
impact. 
Major access ways and routes to and 
from the proposed site should typically be 
away from high residential traffic areas. 
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DEVELOPING A STORMWATER MANAGEMENT PLAN 

1. Stormwater Management Plans (SMPs) should be developed for Defence
sites which are considered to be of high risk to stormwater pollution. SMPs outline
measures and actions which seek to prevent pollution entering stormwater systems
and discharging to the environment, thereby lowering Defence’s environmental risk.

2. A SMP should be developed by an appropriately qualified professional in
conjunction with the regional environmental personnel and the site / asset manager.
As discussed in Table 1I.1 of this Guideline, the SMP can be a stand alone
document, or can be incorporated into a Base Environmental Management Plan.

3. To be successful, SMPs should be part of an integrated Environmental
Management System (EMS) which will provide overlap into pollution prevention
activities. SMPs should provide sufficient site-specific detail to adequately
characterise the stormwater catchment and provide clear, implementable measures /
actions to achieve sustained protection of the environment. Requirements for an
SMP are included in Table 1I.B.1 below.

Table 1I.B.1: Requirements for a Stormwater Management Plan 

Requirement Description

Context for the SMP 
should be provided. 

The SMP should provide the reader with an introduction to the site / catchment 
and clearly set out the objectives of the SMP and its management strategies.  

Any existing information or reports regarding environmental and stormwater 
catchment conditions at the Defence establishment should be included or 
referenced. 

Relevant 
stakeholders should 
be identified. 

Relevant stakeholders and their relationships to the site / catchment should be 
identified. It is important that stakeholders be considered throughout 
development of the SMP to avoid issues with implementation and maintenance 
of strategies included in the SMP. 

The stormwater 
system should be 
documented. 

This part of the planning process is an important data gathering step which will 
be used to form the rest of the plan.  

The Defence site / base and stormwater catchment should be clearly defined 
and understood. Documentation of the physical properties of the catchment 
and any sub-catchments, including the receiving environments may include: 

 Open water courses

 Wetlands

 Water bodies

 Paved / sealed and roofed areas

 Schematics of the drainage infrastructure

 Stormwater outflow points.

Defence site / base 
and surrounding 
land uses should be 
documented. 

This will enable identification of sensitive stormwater receptors (such as 
RAMSAR Wetlands) and give an indication of regional stormwater quality. 

Management of temporary land uses, such as construction works, should also 
be considered in an SMP.  

Identify the existing 
and future values of 
a catchment / 
stormwater system. 

The values associated with the stormwater system, which the SMP seeks to 
protect, should be identified. These may include: 

 Health of on-site workers

 Ecological values (aquatic / terrestrial flora and fauna)

 Social values (provision of recreational use and public open space)
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Requirement Description
 Economic values (aquaculture and stormwater re-use).

Determine threats to 
identified values, 
stormwater system 
condition and SMP 
objectives. 

A register of potential threats to the identified stormwater system values should 
be developed. This step will be highly site-specific and should consider all 
activities carried out which have the potential to impact stormwater quality.  

Possible pollutants and their sources are listed in Table 1I.5 of this Guideline. 

Threats to the stormwater system and their prioritisation should be assessed in 
accordance with the Defence Risk Management Framework (RMF) which 
considers: 

 Defence capabilities

 Delivery of services

 Environmental impacts

 Costs

 Legislative compliance

 Defence’s reputation

 Safety

 Security.

Management 
strategies. 

Management strategies should be developed in accordance with the 
requirements set out in this Guideline. 

Management strategies and their prioritisation should be developed using the 
Defence Risk Management Framework (RMF) described above. 

More information on specific management strategies can be found in the 
following documents: 

 CSIRO, Urban Stormwater: Best Practice Environmental Management
Guidelines (1999) (Ref H).

 Department of Environment and Heritage, Introduction to Urban
Stormwater Management in Australia (2002) (Ref X).

 The National Water Quality Management Strategy, Australian Guidelines
for Urban Stormwater Management (2000) (Ref B).

Planning for 
Implementation. 

To successfully implement SMPs, they should be viewed as live documents 
which will need to be reviewed and revised throughout their working life. 
Stakeholders should be engaged early and have input into how the SMP can 
best be implemented,  

The implementation of an SMP should identify specific milestones and 
objectives which enable monitoring and review of the implementation process. 
These milestones can relate to: 

 Achieving improvements in specific receiving environment values which are
currently threatened.

 Reductions in specific stormwater threats.

Monitoring. Campaign and event based monitoring plans should be documented in 
accordance with Table 1I.2 of this Guideline. 

In some cases, where there is overlap in catchment areas there may be an 
opportunity for collaboration across local and State / Territory government 
agencies to establish joint monitoring programs. These opportunities can be 
identified through stakeholder identification and analysis which is described 
above. 

Existing baseline data should be reviewed, where available, before developing 
the monitoring program. This will assist in identifying data deficiencies and 
monitoring requirements.  

Monitoring will enable review of: 

 The SMP’s performance in reducing urban stormwater pollution.

 The water quality and ecology response of protected downstream waters.

 Community perception and acceptance of the strategy.
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Requirement Description
The National Water Quality Management Strategy, Guidelines for Water Quality 
Monitoring and Reporting (2000) provide information on the design of 
monitoring programs. 

Water monitoring programs should be developed in consultation with a qualified 
water quality specialist.  

The monitoring program should include actions for non-compliance with the 
SMP.  

Performance 
Review 

Performance in implementing the SMP should be assessed annually and 
reported back to the community and stakeholders. 

The Continual Improvement approach described in the main text of the PPMM 
should be used where monitoring activities identify a non-conformance. 
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Aspect Question to ask prior to 
establishment 

Ideal criteria 

traps? Access is required to pollutant traps and 
triple interceptor pits 

Waste facilities Is there existing infrastructure for 
liquid and solid waste storage, 
handling and disposal? 
Is there sufficient space for 
installation of necessary waste 
storage areas (both hazardous and 
non-hazardous)? 

Appropriate waste storage, handling and 
disposal facilities and systems are 
available. 
Sufficient space for waste storage areas 
is available with suitable buffer zones 
from other activities and land users. 

Vegetation What is the status of vegetation cover 
across the proposed site? High 
density / medium density / sparse? 
Are there any protected or sensitive 
flora in the vicinity of / at the proposed 
area? 
Are noxious weeds present? 

An area with high density vegetation is 
preferred for the management of erosion 
issues. 
Minimal disturbance to the land is 
preferable. 
No impact / clearing of native species. 
No protected or sensitive flora. 
Prevent re-vegetation by noxious weeds. 

Fauna Are there any protected or sensitive 
fauna in the vicinity of / at the 
proposed area? 

No protected or sensitive fauna. 

Heritage Does the proposed site have any 
heritage or cultural values?  

No impact to / disturbance of places with 
heritage values. 

Neighbours What is the nature of the activities 
conducted on neighbouring 
properties? 

Ideally activities are similar in nature (ie 
commercial or industrial) and no sensitive 
uses (such as residential). 

Commonwealth 
requirements 

Are there any specific Commonwealth 
requirements or restrictions 
associated with the proposed site? 

No Commonwealth restrictions or 
requirements associated with the site. 

State / Territory 
requirements 

Are there any specific State or 
Territory requirements or restrictions 
associated with the proposed site 
(such as areas of state significance)? 

No State or Territory restrictions or 
requirements associated with the site. 

Local 
requirements 

Are there any specific local 
requirements or restrictions 
associated with the proposed site 
(such as council planning 
restrictions)? 

No local restrictions or requirements 
associated with the site. 
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Stormwater Audit Checklist APPENDIX 1I.C

  Inspector:                          Work Area:

  Weather: Date:              /              /                 

Y
es N
o

N
A

ESD - Stormwater Re-Use

Water re-use is in accordance with WOL assessment

Reclaimed stormwater is separated from other stormwater

Pollution Sources

Register of potential stormwater pollution sources is up to 
date

MDS available for all hazardous substances

Hazardous substances are stored as per MDS and 
containers are in good condition

Site specific pollution source controls have been 
implemented

Hardstand coverage and condition

Bunds have sufficient volume to contain stored 
substances

Bunds condition

Isolation valves condition

Spill kits – check contents and competency of staff

Water Quality
Quality of offsite water discharges or runoff

No oil spills or significantly or newly stained soil

De-watering in controlled manner

No visible oil sheen on water

Deployable floating booms available

Stormwater Infrastructure

Stormwater infrastructure condition (including earthern 
drainage ditches)

Stormwater infrastructure matches as built designs
Stormwater drain signage
First flush system ready for next rain event

Site specific stormwater treatment system has been 
implemented

Site specific stormwater treatment system is in good 
condition

Emergency Response

Site specific incident and emergency management 
requirements up to date? Check competency of personnel

Pollution release measures up to date? Check 
competency of personnel

Spills – major and minor documented and reported

Waste Management

Disposal locations, transporters, contractors and 
personnel appropriately experienced, licensed and trained

Bin/Skip capacities (i.e. emptying required?)

Waste materials disposed of correctly

Clean topsoil stockpiled for restoration

No litter remaining on site after clean up

Contaminated Soil
Contaminated soil appropriately stored/stockpiled

Material tracking records up to date

Validation records for all new materials to site

 Close Out: Remedial Actions Completed and Closed Out 

Name: Signed: Date:              /              /                 

Acceptable?

It
em Issue Comments/Remedial Actions

AE547 
required?

9

2

1

6

5

4

3
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Table 1I.D.1: External agency contacts for polluted stormwater releases 

Pollution type or source Organisation responsible beyond 
Defence estate 

Chemical spillage in ports  Port authority / corporation 

Hazardous chemical spill Fire services 

Pollution of beaches, estuaries, tidal 
lakes, rivers, creeks, streams and lakes 

Local council, local environment agency 
(eg EPA) 

Ocean waters beyond 3 nautical mile 
limit 

Australian Maritime Safety 

Drinking water catchments Local Water Board or catchment 
authority 

Stormwater channels Local councils, local water board, local 
environment agency  

Sewer overflows / trade waste discharge Local councils, local water board 

Notes: 
(a) This list is indicative only. Regional environmental personnel should identify

and consult with their local authorities and devise site-specific contingency
plans accordingly. If there is doubt, advice can be sought from the
Environment and Engineering Branch in E&IG and / or the Office of Defence
Special Counsel.
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ACRONYMS AND ABBREVIATIONS 

ANZECC  Australian and New Zealand Environment and Conservation Council 

ARMCANZ Agriculture and Resource Management Council of Australia and New 
Zealand 

AS Australian Standard 

CEMP  Construction Environmental Management Plan 

CI  Continual Improvement 

CSR Contaminated Site Register 

Defence Department of Defence 

DEMP  Decommissioning Environmental Management Plan 

DEQMS  Defence Environmental Quality Management Systems 

EE Environment and Engineering 

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999 

EMP  Emergency Management Plan 

ESA  Environmental Site Assessment 

ESCP Erosion and Sedimentation Control Plan 

ESD  Ecologically Sustainable Development 

GEMS Garrison Estate Management System 

LOCR Legal Obligations and Compliance Register 

MNES Matters of National Environmental Significance  

NEPC National Environment Protection Council  

NEPM  National Environment Protection Measure 

PPMM Pollution Prevention Management Manual 

RAAF Royal Australian Air Force 

SDS  Safety Data Sheet 

TWA  Trade Waste Agreement 

WHS  Work Health and Safety 

WOL  Whole of Life 

WSUD  Water Sensitive Urban Design 

WWMP  Wastewater Management Plan 

WWTP  Wastewater Treatment Plant 
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BACKGROUND 

1. The Department of Defence (Defence) is responsible for the prevention or 
pollution resulting from Defence activities, thereby reducing waste and potential 
impacts to the environment.  

2. Defence conducts activities that either directly or indirectly produce 
wastewater streams that, if released untreated, could have serious environmental 
impacts. 

3. Wastewater collection and treatment systems vary in design to account for 
the expected pollutant load at each site. However, the general design behind these 
systems usually relies upon the following process: 

a. Wastewater is collected as close to the source as practical 

b. Wastewater streams are then carried via appropriate pipe-work to a 
collection point 

c. Wastewater can either be removed by a contractor and treated off-site or 
continue into a Wastewater Treatment Plant (WWTP) 

d. Wastewater is then treated to meet effluent quality standards prior to re-use 
or discharge. 

WASTEWATER TREATMENT PLANTS 

4. WWTPs include the treatment works, pumping stations, overflow structures 
and reticulation systems. Such systems typically exist on the Defence estate for the 
treatment of domestic sewage and wastewater from operations and activities across 
the site. 

5. Where possible, wastewater from non-domestic sources (eg wash down 
bays, messes, maintenance areas / activities and any cleaning facilities) is treated in 
a WWTP prior to re-use or external discharge.  

6. The main environmental considerations for WWTPs include: 

a. Likely pollutant types and concentrations 

b. Volume and frequency of the wastewater (including future capacity needs) 

c. The effluent quality required for discharge or re-use 

d. Any adverse environmental impacts from stormwater. These may also affect 
base operations (ie activity / site shutdowns due to hazardous substance 
spills or flooding). 

e. How pollution prevention measures may impact on Defence operations ( ie 
retention basins may increase bird populations (and therefore potential bird 
strikes) at Royal Australian Air Force (RAAF) bases or they may increase 
fauna numbers on the estate). 

1J–1 
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TREATMENT PROCESS 

7. Treatment within a WWTP can be broken down into a number of different
processes which begin with pre-treatment and include nutrient removal, disinfection
and advanced treatment techniques. Each process is described in the Australian
Guidelines for Sewerage Systems Effluent Management (Ref C).

8. WWTPs may include part or all of these treatment processes, depending on
the type of waste being treated and its end fate.

WASTEWATER TREATMENT PLANT INPUTS AND OUTPUTS 

9. To ensure the efficient operation of WWTPs, in-going waste streams need to
be routinely monitored and the limitations of the WWTP need to be known.
Establishment of a monitoring plan during the design process will ensure waste
streams are properly treated.

10. WWTP outputs should not negatively impact on-site or off-site environmental
receptors. Therefore, they need to be routinely monitored against site-specific criteria
to ensure that treatment processes are successful.

11. Re-use of WWTP outputs provides a valuable opportunity to incorporate
Ecologically Sustainable Development (ESD) in to site / base operations. If managed
appropriately, re-use of WWTP outputs (including gases, effluent and biosolids) can
provide environmental and monetary benefits to site / base operators.

12. Further information on integration of ESD principals within Defence can be
found in the Defence Smart Infrastructure Guideline, Design and Construction (Ref
O).

KEY AREAS OF RISK 

13. The operation of a WWTP, if not effectively managed, can lead to adverse
impacts to environmental and human receptors. Key areas of risk, which generally
apply across most Defence WWTPs include:

a. Additional connections into the system, either known or unknown

b. Identification of unknown services during construction

c. Accepting unplanned wastewater streams with unknown contaminants

d. Equipment failure leading to build-up and overflow of wastewater

e. Release or re-use of improperly treated outputs

f. A lack of monitoring of influent and effluent.

14. This Pollution Prevention Guideline for WWTPs has been developed to assist
Defence in the implementation of current industry best practices to minimise the
chance of environmental impacts arising from WWTPs.
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15. The Potential Wastewater Treatment Plant Pollutants and the Pollutant
Fate and Transport sections of this Guideline describe the effects of WWTP
pollutants on the environment.
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GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

16. This Guideline has been developed to assist Defence personnel and 
contractors in the environmentally sound management of WWTPs on the Defence 
estate. It takes a Whole-of-Life (WOL) approach from considering procurement 
issues to disposal processes. 

17. It is intended that the pollution prevention initiatives outlined in this Guideline 
should be incorporated into relevant Defence and Defence contractor operating 
procedures and business processes. 

18. This Guideline includes a nationally consistent approach for facility managers 
to minimise legal and other risks by proactively managing WWTPs in accordance 
with the legislative framework and leading practices being applied to Australian 
industry. The content of this Guideline is not intended to be detailed and prescriptive. 
Users are advised to refer to the Australian Standards (AS) and other documents 
(refer to Regulatory Requirements section) used to compile this Guideline. 

19. This Guideline does not provide advice regarding the management of 
contaminated land or the performance requirements of WWTPs for Defence activities 
or on the Defence estate. 

20. This Guideline must be read in conjunction with the documents outlined in 
the Defence Guidance section of this Guideline. 

21. Roles and Responsibilities for implementation of this Guideline are outlined in 
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM) 
(Defence Estate Quality Management System (DEQMS)) (Ref V). 

22. If there is any doubt regarding the requirements and performance standards 
set out in this Guideline, guidance should be sought from regional environmental 
personnel and / or the Environment and Engineering (EE) Branch of the Estate and 
Infrastructure Group (E&IG). 

23. The performance standards discussed in this Guideline include the following 
key areas where compliance is required: 

a. Management and Administrative Controls: The management of WWTPs 
must comply with supporting documentation requirements, inspections and 
management reviews required by this Guideline, applicable legislation, and 
ASs. 

b. Establishing WWTPs: The design and construction of WWTPs and 
associated facilities should be undertaken by an appropriately qualified and 
experienced professional, in accordance with relevant ASs, and using best 
practice techniques and pollution prevention design requirements. 
Well-designed facilities will ultimately lower Defence’s environmental risk. 

c. Treatment and Disposal: The treatment and disposal of wastewater must 
comply with requirements outlined within applicable State and Territory 
legislation. 
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d. Emergency Response and Clean-Up: Emergency response and clean-up
procedures, actions and reporting for WWTPs must comply with
requirements outlined within applicable legislation and ASs.

e. Decommissioning WWTPs: The decommissioning of WWTPs and
associated facilities should be undertaken by an appropriately qualified and
experienced professional, using best practice techniques and pollution
prevention requirements. Following these requirements will ultimately lower
Defence’s environmental risk.

LEGACY SYSTEMS 

24. In many instances, the WWTPs have been operational for quite some time
and potentially without due consideration of environmental impacts. These WWTPs
can lead to site contamination which can remain persistent over long periods of time.
Such issues are known as legacy contamination issues.

25. To determine the existence of legacy pollution sources, from existing or
previous WWTPs, the following process should be undertaken:

a. Undertake a site inspection looking for signs of soil erosion, scalding, bare
soil, odours, overgrowth of vegetation build-up, dead or failing vegetation

b. Undertake a historical review to determine if past activities have resulted in
contamination at the location or whether natural phenomenon may be
responsible (eg salinity)

c. Review site records and talk to site personnel to identify areas where issues
have been reported with the potential to cause contamination

d. Water and soil sampling involving the services of a suitably qualified
consultant may be required to determine if pollution has occurred.

26. If potential contamination has been identified the site should be assessed for
the requirement of infrastructure rehabilitation and remediation of the contamination.
This process should be undertaken with careful forward consultation and planning.

27. Regional environmental personnel or EE Branch can provide assistance with
this process (DEQMS).

WASTEWATER TREATMENT PLANT DESIGN AND OPERATION 

28. Environmental impacts arising from the establishment and operation of
WWTPs can be most effectively addressed at the design and procurement phase to
ensure compliance with the relevant environmental performance criteria and to
ensure the impacts of the construction and operation phases are fully and adequately
evaluated. Environmental impacts from WWTPs can be significant and prolonged
therefore, best practice design, planning and an environmental impact assessment
are required.

29. If WWTP outputs are likely to flow or be used off-site, then liaison with State
or Territory environmental protection authorities or water agencies is required.
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30. The construction of an engineered WWTP is the first step in implementing an
integrated management program for environmental issues associated with the
operation of WWTPs. Pollution risks can be reduced by considering the following in
the design stage:

a. Control and containment of the wastewater, effluent overflow and residual
material (such as sludge or solid waste)

b. Control of contaminant migration to the subsurface and surrounding surface
water bodies

c. Potential re-use of treated wastewater / effluent, biogas and biosolids

d. Regular monitoring and preventative maintenance schedules

e. Documentation of activities and records maintenance.

31. Figure 1J.1 outlines a best practice management approach to wastewater
management, which is taken from the Australian Guidelines for Sewerage Systems –
Effluent Management (Ref C). Each of the aspects outlined below should be
considered when managing wastewater on the Defence estate.

Figure 1J.1 Wastewater Management Hierarchy 

32. Defence specific requirements for the design and operation of WWTPs are
included in Table 1J.1.
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Table 1J.1: Requirements for Wastewater Treatment Plant Design and Operation 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Waste Minimisation 

1J.1.1 Where possible, 
wastewater 
production at a site 
/ base should be 
minimised. 

Follow the wastewater management hierarchy (Figure 1J.1) in prioritising initiatives. 

Avoid any unnecessary production of wastewater and combine polluting activities, where possible, to 
allow for mutual capture points. Examples include: 

 Incorporate new and improved technologies that minimise wastewater production 

 Identify any potentially polluting activities that can be undertaken at a better equipped facility 

 Locate wastewater creating activities with similar effluent to allow for mutual collection. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

1J.1.2 Where possible, 
ESD should be 
considered in the 
design and 
construction of all 
new facilities / 
infrastructure. 

Requirements for ESD are included in the Defence Smart Infrastructure Guideline, Design and 
Construction (Ref O), which states that all facility and infrastructure designs shall aim to promote 
recycling, re-use and reduced disposal of waste-to-landfill in the construction, operation and 
decommissioning stages of the infrastructure lifecycle. The Manual recommends development of a 
Construction Environmental Management Plan (CEMP) which provides site specific controls. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

Managing the Collection System 

1J.1.3 The wastewater 
collection system 
must be 
appropriately 
managed to avoid 
environmental 
impacts and ensure 
the WWTP 
operates efficiently. 

Management of collection systems should: 

 Control the volume and frequency of wastewater discharges to the system 

 Avoid overflows within the system or at the WWTP 

 Avoid pipe blockages  

 Minimise odours 

 Reduce infiltration of fresh / rain water in to the system  

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

 Avoid blockages and leaks of infrastructure through regular inspections and preventative maintenance

 Avoid loss of wastewater through leaky infrastructure.

(Contracted / Military / 
Civilian) 

1J.1.4 Defence 
establishments 
must develop and 
maintain a register 
of potential 
wastewater. 

A wastewater register should include the following: 

 Location of the source within the establishment

 Condition of wastewater infrastructure (including age, issues and defects)

 Likely volume of wastewater (including future capacity needs)

 The activity that may give rise to wastewater and how often the activity occurs

 Nature of the potential pollution (see Potential Wastewater Treatment Plant Pollutants section)

 All wastewater collection points

 Environmental receptors including exposure to sensitive ecosystems and pathways between the
source and receptors (see Pollutant Fate and Transport section).

The register should be a flexible document and be able to be updated when activities at a site change. 
The register may be maintained in a Wastewater Management Plan (WWMP) or site / base Environmental 
Management Plan. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1J.1.5 The wastewater 
register should be 
used to prepare an 
environmental risk 
assessment 
document. 

Data should be collected prior to undertaking the risk assessment regarding the registered locations, 
groundwater, soil conditions, rainfall, surface water and stormwater drainage. 

The wastewater and potential pollution sources should be assessed to determine if they can be eliminated 
or minimised. Wastewater and any associated pollution sources must be risk rated in accordance with the 
E&IG Risk Management Framework (Ref P) in order to prioritise pollution prevention activities. In 
identifying the wastewater and potential pollution sources, an assessment of the likely contaminants of 
concern from these sources must be conducted, which will inform treatment options and outflow 
monitoring requirements. 

The wastewater streams may be treated individually; multiple sources joined prior to treatment or stored 
and moved offsite for treatment by a third party. Each individual stream of wastewater should be 
considered during the risk assessment process. 

Further information on treatment and monitoring requirements can be found in the Australian Guidelines 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

for Sewerage Systems – Effluent Management (Ref C). 

1J.1.6 Potentially 
contaminating 
inputs should be 
monitored during 
WWTP operation. 

A monitoring schedule should be developed as part of the initial design, or developed for existing plants, 
to capture a detailed sample of the inflow water quality to ensure no untreatable chemicals or unplanned 
chemicals are entering the WWTP. 

Further information on treatment and monitoring requirements can be found in the Australian Guidelines 
for Sewerage Systems – Effluent Management (Ref C). 

Engage a suitably qualified professional for collection of samples at each required location. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1J.1.7 Erosion and 
sedimentation 
should be 
considered during 
construction and 
operation of a 
WWTP. 

Sedimentation of the WWTP system and erosion from WWTP outflows should be minimised where 
possible. All controls should be documented in an Erosion and Sedimentation Control Plan (ESCP). 

The ESCP should include measures to: 

 Minimise erosion and sedimentation at the site 

 Minimise the loss of materials during construction by stormwater runoff and / or wind erosion. 

 Prevent contaminated run-off leaving the site and / or entering stormwater systems and surface water 
bodies. 

An ESCP can be included as part of a site / base Environmental Management Plan. 

The following Defence documents provide guidance on erosion and sedimentation controls: 

 Defence Principles of Erosion and Sediment Control (Ref M) 

 Defence Construction Guide for Erosion Control Structures (Ref K) 

 Defence Smart Infrastructure Guideline, Design and Construction (Ref O). 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Managing the Treatment System 

Design 

1J.1.8 WWTPs should be 
designed to 
manage and treat 

An appropriately qualified and experienced professional should be engaged to design a WWTP that is 
tailored to treat site-specific inputs. 

The treated wastewater outputs (including biosolids and biogas) and pollution concentration must meet 

Site / Base Manager 

Facility Service 
Delivery Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

site-specific inputs 
to a level that 
complies with local, 
state and federal 
environmental 
requirements. 

site-specific guidelines, re-use criteria and / or Trade Waste Agreement (TWA) conditions. If you are 
unsure of the applicable local standards and guidelines, contact your regional environmental personnel. 

General processes (and their application) for treatment of wastewater to achieve re-use / disposal criteria 
are included in the Australian Guidelines for Sewerage Systems – Effluent Management (Ref C). These 
include: 

 Pre-treatment which includes the screening and removal of gross solids, coarse suspended materials 
and floating materials 

 Primary treatment which removes solids which readily settle 

 Secondary treatment which removes most of the remaining contaminants including fine suspended 
solids, colloidal and dissolved organic matter usually by aerobic processes or chemical treatment 

 Nutrient removal which reduces the levels of nitrogen and phosphorus 

 Disinfection of effluent which reduces pathogens to levels acceptable for end use 

 Advanced wastewater treatment which further improves the quality of wastewater so that utilisation 
options can be increased. 

Treatment processes should be chosen on a site-by-site basis, therefore, WWTPs may include part or all 
of the above, depending on the type of waste being treated and its end use. 

Further information on wastewater output management and treatment can be found in the Australian 
Guidelines for Sewerage Systems – Effluent Management (Ref C). 

(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

1J.1.9 A WWMP should 
be prepared as part 
of the design 
phase. 

A WWMP should be prepared as part of the design phase and should be used to document the following 
aspects of the wastewater treatment system: 

 Environmental management control procedures and treatment processes outlined in this Guideline 

 Any future expansions and / or end use changes that may affect the composition or quantity of the 
wastewater stream 

 Wastewater storage and overflow management 

 External / independent environmental audits (including frequency, scope and governing body) 

 Potential environmental incidents and reference to the relevant section of the site / base Emergency 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Management Plan (EMP) 

 Equipment, chemical and treatment process registers and checklists to ensure appropriate operation

 Non-conformance / Corrective Action and environmental incident reporting procedures

 Cleaning and maintenance schedule

 Monitoring and sampling locations and performance criteria (see Table 1J.3 for more information on
monitoring and performance criteria).

The WWMP should be a live document which is updated on a regular basis, or when site / base 
conditions change. The WWMP can be a stand-alone document (see Appendix 1J.A for a template) or 
may be included as part of a site / base Environmental Management Plan. 

Operation / On Going Considerations 

1J.1.10 WWTPs should 
operate in 
accordance with 
the site WWMP. 

The WWMP should be followed as part of general operation of the WWTP and updated as required. It 
should ensure that: 

 All WWTP inputs are identified and managed appropriately

 The WWTP, equipment and associated processes are maintained and improved where possible

 All WWTP outputs (including biosolids) are managed and re-used / disposed of in accordance with
applicable Local, State / Territory and Commonwealth requirements

 Regular inspections, audits and monitoring are carried out (see Table 1J.3 below)

 There is a process for rectifying non-conformances or environmental incidents associated with the
WWTP.

If an existing WWTP does not have a WWMP, one should be developed and implemented as per 
Requirement 1J.1.9 above. 

Any operational issues impacting output / performance should be identified and rectified as quickly as 
possible. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1J.1.11 Defence WWTP 
operators should 
minimise the 
impact of 

Noise levels should comply with relevant State or Territory guidelines, license or permit requirements / 
limits. 

Site / Base Manager 

Senior Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

operational noise 
on environment, 
workers and 
community. 

Regional 
Environmental 
Personnel 

1J.1.12 Defence WWTP 
operators should 
minimise the 
impact of 
operational air 
emissions on 
environment, 
workers and 
community. 

Air emissions should comply with relevant Commonwealth and State / Territory guidelines, license or 
permit requirements / limits. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1J.1.13 Hazardous 
chemicals used in 
wastewater 
treatment should 
be managed 
appropriately to 
avoid 
environmental 
impacts. 

Management requirements for hazardous chemicals may include: 

 Ensuring all chemicals are stored in appropriate containment units and within appropriate bunds 

 Ensuring chemicals are not stored / used in or around areas with ready access to stormwater drains, 
soil or with the potential for run-off to surface water bodies 

 Maintaining spill kits / spill absorbing materials in chemical storage areas and at the point of use 

 Maintaining Safety Data Sheets (SDSs) in all chemical storage areas and at points of use 

 Conducting inspections of all chemical storage areas and associated equipment. Records of 
inspection outcomes should be maintained (see Table 1J.3 for more information) 

 Ensure all liquid / chemical waste is stored in an appropriate and sealed container within a suitable 
bund 

 Ensure any waste chemicals are disposed in accordance with relevant requirements 

 Ensure a regular cleaning and maintenance program is implemented. 

Further information on storage and handling of hazardous chemicals can be found in:  

 The following Annexes of the PPMM found on DEQMS (Ref V) 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Stakeholder with 
potential roles or 
responsibilities 

Description 

 Annex 1D – Fuel and Chemical Storage and Handling Guideline 

 Annex 1E – Liquid Waste Storage and Handling Guideline 

 Annex 1H – Solid Waste Storage and Handling Guideline 

 Defence Work Health and Safety (WHS) Manual (Ref N), Part 3A – Management of Risks - Chemicals
and Substances, Chapter 1 – Hazardous Chemicals

 Relevant ASs.

Effluent Re-use 

1J.1.14 Where possible, 
ESD principals 
should be 
incorporated into 
wastewater 
systems operation 
and design. 

WWTP by-product re-use offers an opportunity to incorporate ESD principles into Defence operations by 
reducing energy and water consumption. On-site re-use is only to be considered if it has been assessed 
as presenting acceptable risk to human health and the environment, and Defence capability. Potential 
sources for re-used WWTP by-products shall be registered and risk assessed in the same manner as 
potential pollution sources using the E&IG Risk Management Framework (Ref P). Where risk assessment 
and / or sampling has confirmed the by-product is suitable for on-site re-use, this is to be raised as an 
action for consideration by estate managers. Wastewater re-use should conform to the National Water 
Quality Management Strategy 2009, Australian Guidelines for Water Recycling Managing Health and 
Environmental Risks (Phase 2), Stormwater Harvesting and Reuse, July 2009 (Ref W). 

Dependent upon the levels and nature of pollution, re-use applications can include, but are not limited to: 

 Gases (eg generation of electricity through biogas burning)

 Effluent (eg depending on effluent quality it could be re-used for aquifer storage and recovery,
irrigation, dust mitigation, WWTP wash down water or off-site agricultural purposes)

 Biosolids (eg use of biosolids as an agricultural fertiliser).

Refer to the Defence Smart Infrastructure Guideline, Design and Construction (Ref O) for guidance on 
incorporating ESD and Water Sensitive Urban Design (WSUD) into wastewater systems. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

Discharge 

1J.1.15 High priority / high 
risk environmental 
receptors should be 
identified and 

High priority and high risks sites should be protected by best practice pollution prevention controls which 
are captured in the WWMP, or may be incorporated into existing site planning processes, such as an 
Environmental Management Plan.  

Site / Base Manager 

Senior Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

protected through 
best practice 
wastewater 
management.  

High priority / high risk sites may include: 

 Sites adjacent to / with the potential to discharge wastewater to a Ramsar wetland  

 Sites whose discharge is likely to adversely impact upon a Matter of National Environmental 
Significance (MNES) as defined in the Environment Protection and Biodiversity Conservation (EPBC) 
Act 1999 (Ref G) 

 Sites which are flood prone or are in known flood plain areas 

 Sites where wastewater is discharging to water courses used for irrigation, domestic water extraction 
or aquifer recharge schemes. 

Indicative National Acceptance Guidelines for WWTP outflow are included in Appendix 1J.B. If WWTP 
outputs are discharged / used off-site, local water authority or State / Territory environment agency 
guidelines, criteria or TWA conditions should be used. See Table 1J.3 for more information. 

Regional 
Environmental 
Personnel 

1J.1.16 All necessary 
discharge licences 
should be 
maintained to 
ensure that 
WWTPs are 
operated in 
accordance with 
relevant legislation. 

Treated effluent should be discharged from the site / base in accordance with a TWA or similar agreement 
issued by a local water authority. The agreement will include effluent quality criteria and performance 
monitoring requirements. 

If you are unsure about TWAs, contact your regional environmental personnel. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

1J.1.17 Solid and liquid 
wastes produced 
during the 
wastewater 
treatment process 
should be handled 
and transported in 

The solid and liquid waste created as part of the treatment process should be treated in accordance with 
Annex 1E (Liquid Waste Storage and Handling) and Annex 1H (Solid Waste Storage and Handling) of 
the PPMM found on DEQMS (Ref V). 

The treatment, transportation and end use of these wastes should be considered as part of a WOL cycle 
analysis incorporated in the WWMP. 

The Australian Guidelines for Sewerage Systems – Effluent Management (Ref C) should be used to 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

a way which 
minimises 
environmental 
impacts. 

supplement the above mentioned guidelines.  

1J.1.18 WWTP outputs 
should be routinely 
monitored as 
outlined in a 
WWMP. 

The monitoring and auditing program should be designed and undertaken by an appropriately qualified 
and experienced professional, in accordance with the requirements set out in Table 1J.3 below. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1J.1.19 Non-conformances 
should be reported 
and remedial 
actions outlined in 
the WWMP should 
be enacted. 

Where WWTP outputs do not meet site-specific criteria or off-site releases of untreated / semi-treated 
wastewater occur, a non-conformance should be reported through the Garrison Estate Management 
System (GEMS). Personnel without access to GEMS should report all environmental incidents through 
the Defence Environmental Incident Reporting Tool (see Table 1J.4). 

Remedial actions should be developed and incorporated into the WWMP. See Appendix 1J.A for more 
information. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 
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DECOMMISSIONING OF WASTEWATER TREATMENT PLANTS 

33. Once established, WWTPs remain operational for extended periods of time. 
However, decommissioning may be required due to redundancy of buildings, 
workshops, barracks and other infrastructure and associated systems, age of the 
facility, shutdown of the facility or site, or relocation. 

34. Decommissioning of a WWTP should incorporate all activities that will return 
the site to a specified condition and / or land use. Requirement to achieve this are 
outlined in Table 1J.2. 
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Table 1J.2: Requirements for Decommissioning of a Wastewater Treatment Plant 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1J.2.1 A Stage 1 and / or 
Stage 2 site 
contamination 
assessment should 
be completed prior to 
decommissioning of 
wastewater 
infrastructure. 

Prior to decommissioning a WWTP, a site contamination assessment should be undertaken by an 
appropriately qualified and experienced environmental professional, in accordance with the National 
Environment Protection Measure (NEPM) (Assessment of Site Contamination) 1999 (Ref U).. 

The investigation should: 

 Identify areas of potential concern where contamination or pollution may have occurred based on a
review of the site history

 Identify contaminants of potential concern based on current and past site use

 Delineate site contamination (soil and groundwater sampling may be required)

 Include recommendations for keeping  or removing WWTP infrastructure

 Include recommendations for any environmental remediation required after decommissioning works.

Any identified contamination in the soil or groundwater must be reported in the Defence Contaminated 
Site Register (CSR).  

Further information on undertaking site contamination assessments can be provided by the Directorate of 
Environmental Remediation Program (DERP) 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1J.2.2 Where 
decommissioning is 
required, a site-
specific 
Decommissioning 
Environmental 
Management Plan 
(DEMP) should be 
prepared prior to 
commencement of 
works. 

Further environmental degradation may result from a poorly executed WWTP decommissioning. Where 
decommissioning is required, related works and activities should be conducted by an appropriately 
qualified and experienced professional, in accordance with a site-specific DEMP. 

A DEMP should address the following: 

 Identification of likely contaminants / residuals of the treatment process (eg e-coli, heavy metals,
salinity, nutrients)

 Identification and remediation (if necessary) of site contamination (including porous pipework if
removed)

 Secondary containment provisions (solid and liquid)

 Waste management and containment provisions

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

 Waste transportation requirements

 Equipment isolation, storage and transportation requirements

 Decommissioning site access restriction and signage

 Actions in the event of environmental releases / accidents.

1J.2.3 Remediation of 
contaminated WWTP 
sites should be 
undertaken where 
required. 

The remediation should be supervised by an appropriately qualified and experienced environmental 
professional, in accordance with recommendations set out in an up to date site contamination assessment 
and remediation action plan. Further information on undertaking Stage 2 contamination investigations and 
developing remediation action plans can be provided by DERP. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1J.2.4 Post-
decommissioning / 
remediation 
validation should be 
undertaken to 
identify any 
remaining 
environmental 
impacts. 

The site validation testing should be undertaken by an appropriately qualified and experienced 
environmental professional, in accordance with the NEPM (Assessment of Site Contamination) 1999 (Ref 
U). Further information on undertaking environmental validation / investigations can be provided by 
DERP. 

The site validation should include: 

 A review of the decommissioning / remediation works completed

 The final contamination status of the WWTP site

 Recommendations for any further works / monitoring.

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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MONITORING, AUDITING AND REPORTING 

35. As with any pollution prevention initiative, its performance needs to be
monitored to ensure the environment continues to be protected. Results and
observations are required to be adequately maintained and, where a non-
conformance exists it should be reported using GEMS, and the appropriate actions
need to be undertaken in a timely manner. Personnel without access to GEMS
should report all environmental incidents through the Defence Environmental Incident
Reporting Tool.

36. Table 1J.3 outlines monitoring, auditing and reporting requirements to be
implemented across Defence activities.
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Table 1J.3: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Monitoring and Auditing 

1J.3.1 Undertake regular 
monitoring and 
auditing of WWTPs. 

General routine and long-term monitoring and auditing of WWTPs will be necessary to ensure they are 
being managed in accordance with this Guideline. Monitoring and auditing should include visual 
inspections of facilities / infrastructure for improper management and signs of faulty equipment or 
contamination. 

Monitoring and auditing frequency should be developed on a site-by-site basis in consultation with 
regional environmental personnel. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1J.3.2 WWTP performance 
and input / output 
wastewater quality 
should be routinely 
monitored to ensure 
compliance with 
applicable 
regulations. 

Monitoring requirements should be included in the WWMP (see Table 1J.1 above) and evolve as the 
WWTP begins to operate. Monitoring requirements may include the following: 

 Monitoring of WWTP inputs, including flow measurements and pollutant concentrations (see Potential
Wastewater Treatment Plant Pollutants section for more information)

 Monitoring of treated wastewater and output water quality

 Comparison of monitoring results against appropriate regulatory requirements / criteria

 Monitoring of WWTP operating conditions

 Records of maintenance and corrective actions.

Effluent parameters of major concern for different types of treatment processes are included in the 
Australian Guidelines for Sewerage Systems, Effluent Management (Ref C), however monitoring 
parameters should consider site-specific activities and their associated pollutants. 

Indicative National Acceptance Guidelines for WWTP output water and biosolids have been developed in 
the Australia Guidelines for Sewerage Systems and are included in Appendix 1J.B. Where WWTP 
outputs are discharged / used off-site, local water authority or State / Territory Environment Protection 
Authority (EPA) guidelines, criteria or TWAs should be applied. 

Regional environmental personnel should be aware of local and State / Territory regulatory requirements. 
TWAs for discharge / re-use of treated WWTP outputs. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

WWMPs should be reviewed and updated for existing plants, or developed if one is not currently in place. 
Output monitoring requirements should be agreed upon with the appropriate governing body, most likely 
the State / Territory environment agency. 

1J.3.3 Routine 
environmental 
monitoring should be 
undertaken to 
assess any 
environmental 
impacts. 

Defence should consider and implement monitoring plans to ensure that the following environmental 
considerations are not negatively impacted: 

 Air Quality

 Surface Water Quality

 Soil and Groundwater Quality

 Flora and Fauna.

Monitoring requirements should be established on a site-by-site basis, taking into account the likely 
WWTP pollutants and the sensitivity of the receiving environment. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1J.3.4 Routine inspections 
should be completed 
and recorded to 
ensure the WWTP is 
operating in 
accordance with the 
WWMP. 

Inspections may include: 

 Recording readings from pumps, flow meters and gauges

 The checklists for environmental management controls included in this Guideline

 Ensuring equipment and piping is appropriately maintained to prevent leaks / spills

 Recording any changes in vegetation density and signs of erosion / salinity in irrigation areas

 Identification of any signs of water logging, salinity, vegetation loss, discolouration, staining, odours
and other evidence of potential contamination in discharge areas

 Ensuring non-conformance / Corrective Action procedures are implemented as required

 Ensuring equipment is operating adequately and efficiently

 Ensuring all procedures are in place in case of an emergency.

An example inspection checklist in included in Appendix 1J.C.

Site / Base Manager 

Regional 
Environmental 
Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Reporting 

1J.3.5 An annual report of 
WWTP performance 

A risk-based annual monitoring and reporting plan will be developed as part of the WWTP management Site / Base Manager 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

will be prepared by 
regional 
environmental 
personnel for 
submission to the 
EE Branch. 

process. This will identify monitoring and reporting requirements, including: 

 Monitoring of wastewater being discharged into urban stormwater infrastructure or natural waterways 
against site-specific water quality guidelines 

 The frequency of monitoring, which shall be decided by regional environmental personnel and 
conducted by an appropriately trained / qualified person 

 Annual monitoring, auditing and analysis reports, which must be performed by a Defence accredited 
auditor 

 Testing of water for off-site disposal to ensure discharge meets ANZECC 2000 Guidelines (Ref A) 
biannually (or other appropriate frequency) to maintain safety or environmental values of receiving 
waters. 

Reporting is to be brief and factual and to consist of the following: 

 A qualitative estimate of per cent compliance with each minimum performance requirement of this 
Guideline 

 Actions outstanding per performance requirement that are needed to reach 100% compliance 

 A short summary of any pollution incidents and their causes. 

Reporting should be consistent and in accordance with any existing periodic environmental reporting 
practices. 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1J.3.6 All Defence 
personnel and 
contractors must 
report non-
conformances 
relating to WWTPs.  

All environmental incidents and non-conformances must be reported through GEMS. Personnel without 
access to GEMS should report all environmental incidents through the Defence Environmental Incident 
Reporting Tool. 

If the equipment or infrastructure needs to be upgraded or replaced this can be reported using Form 
AE547. 

All 

Record Keeping 

1J.3.7 Records of 
monitoring / auditing 
activities must be 
kept. 

As a minimum, sites / bases must maintain electronic records of all monitoring, auditing and reporting 
documents. These may include, but are not limited to: 

 Design and construction drawings 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

 Operation and Maintenance Manuals

 Registers

 Risk assessments

 Defence and third party audits

 Monitoring program results and reports.

Civilian) 

Regional 
Environmental 
Personnel 

1J.3.8 Records of all waste 
transfers must be 
available as per 
applicable State / 
Territory 
requirements. 

Manifest records of all waste transport should be filled in prior to waste movement. Receipts supplied by 
the transportation contractor to be kept for a minimum period of five (5) years.  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

National Waste 
Contractor (NWC) 

1J.3.9 Training records 
must be kept. 

Where applicable, electronic records of training completed by Defence personnel and contractors must be 
kept. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

37. The timeliness and efficiency with which Defence personnel and contractors 
respond to environmental incidents and emergencies will ultimately determine the 
amount (if any) of pollution which enters the receiving environment. Table 1J.4 
outlines environmental incident and emergency measures to prevent pollution from 
WWTPs. 

38. To achieve timely and efficient responses, a degree of planning is required, 
through the implementation of an EMP. Reporting of these incidents allows lessons 
to be learnt from past mistakes and incidents, and assists in preventing future 
environmental impacts and substantial clean-up costs. For these reasons, reporting 
of all environmental incidents and emergencies should be encouraged across all 
levels of Defence. Processes for Continual Improvement (CI) are discussed in the 
PPMM (DEQMS) (Ref V).
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Table 1J.4: Requirements for Environmental Incidents and Emergencies1 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1J.4.1 Actions to prevent 
environmental 
incidents and 
emergencies from 
WWTPs should be 
included in site-
specific EMPs. 

Refer to base EMP for additional site-specific incident and emergency management requirements. 
Guidance on development of a base EMP can be found on the E&IG Defence Base Emergency 
Management & Incident Response intranet page. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1J.4.2 Pollution release 
measures should be 
developed and 
incorporated into 
wastewater planning 
for new and existing 
WWTPs. 

Contingency planning in the site / base EMP should prepare for the possibility that contaminated 
wastewater does leave the site and enters non-Commonwealth land. The involvement of external 
agencies in a responsible, pre-determined and co-ordinated fashion will greatly improve the response time 
to deal with a spill (thereby minimising its potential environmental consequences). 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1J.4.3 Environmental 
incidents and 
emergencies must 
be handled in 
accordance with 
Defence 
requirements. 

The pollution source should be located and contained in accordance with approved procedures.  

Spill management action items and methodologies are discussed in further detail in the Defence WHS 
Manual (Ref N) – HC:03-25 MANAGING HAZARDOUS CHEMICAL SPILLS. 

All environmental incidents and emergencies, whether hazardous or not, should be managed 
appropriately.  

All 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements.  
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1J.4.4 Environmental 
incidents and 
emergencies must 
be contained to 
prevent 
contamination of 
drains and 
waterways (as per 
ASs). 

A spill kit should be maintained at all times within all areas where fuels and chemicals are handled or 
stored. The spill kit should contain covers / booms to protect access to drains and absorbent material for 
containing the spill. Any absorbent material used to contain the spill should be disposed of in accordance 
with the applicable State / Territory or Local waste disposal regulations. 

Clean-up and waste disposal procedures following a spill must be annotated on the spill kit as required in 
the various ASs for the storage and handling of individual classes of hazardous chemicals. 

Where facilities are located adjacent to watercourses, emergency booms to prevent spread of released 
product should be maintained on-site. 

All 

1J.4.5 Reporting of 
environmental 
incidents and 
emergencies is the 
responsibility of all 
Defence and 
contractor 
personnel. 

All Defence and contractor personnel must report any suspected pollution event to the regional 
environmental personnel and their direct supervisor. All environmental incidents and emergencies must 
be reported through GEMS. Personnel without access to GEMS should report all environmental incidents 
through the Defence Environmental Incident Reporting Tool. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires internal or external reporting. Any pollution leaving the site, 
deemed by the regional environmental personnel to be likely to impact human health or the environment, 
must be actively managed and reported to the relevant State or Territory environmental agency and other 
prescribed agencies within the legislated State or Territory notice period. 

All 

1J.4.6 Where an 
environmental 
incident or 
emergency has 
resulted in 
contamination, 
actions must be 
taken to characterise 
and delineate the 
extent of the 
impacts. 

This can be in the form of soil and water sampling, and analysis for contaminants of potential concern. If 
only a small area has been impacted, this sampling could be carried out by appropriately trained 
environment staff. For larger areas or where groundwater is suspected to have been impacted the 
investigation must be carried out by a suitably qualified person with site contamination assessment 
capability.  

Should concentrations of contaminants in soil and water exceed guideline values, guidance must be 
sought from DERP on the approach to manage any further investigations or remediation activities. 

Any identified contamination in the soil or groundwater must be reported in the Defence CSR.  

Site / Base Manager 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1J.4.7 Evidence of 
environmental 
incident and 
emergency 
investigations must 
be documented and 
maintained 
(legislative 
requirement). 

Following notification of a potential environmental incident or emergency, a full assessment of the incident 
or emergency must be carried out. This may include the contamination assessment if one has been 
undertaken.  

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1J.4.8 Training records to 
demonstrate that 
relevant personnel 
are trained to 
manage 
environmental 
incidents and 
emergencies must 
be kept (requirement 
as per ASs). 

All relevant personnel should be trained in the EMP. Refresher training should also be provided at 
appropriate frequency. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 
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REGULATORY REQUIREMENTS 

39. A wide range of legislation and other regulatory instruments enacted by
Commonwealth, State and Territory governments may be applicable to the
management of WWTPs and land and water which may be impacted by pollution.

40. Defence and its contractors are to be generally familiar with the relevant
legislative and other regulatory requirements associated with the site activities
undertaken including Regulations, Guidelines, Licences, Permits, Consents and
Approvals, relevant to the State or Territory in which their site is located. Reference
can be made to the Defence Legal Obligations and Compliance Register (LOCR)
found on DEQMS.

41. All personnel should seek legal advice prior to taking action that may be
required by State or Territory laws, to confirm that the relevant law is applicable to the
Commonwealth and its specific activities. In some cases, there may be complex
interactions between Commonwealth and State or Territory laws.

DEFENCE GUIDANCE 

42. The following Defence documents collectively support this Guideline:

a. PPMM (DEQMS) (Ref V), and the following Annexes:

(1) Annex 1D – Pollution Prevention Guideline – Fuel and Chemical
Storage and Handling

(2) Annex 1E – Pollution Prevention Guideline – Liquid Waste Storage and
Handling

(3) Annex 1H – Pollution Prevention Guideline – Solid Waste Storage and
Handling

b. Defence Quick Reference Guides (DEQMS) (Ref S)

c. Defence Smart Infrastructure Manual, Design and Construction (Ref O)

d. Defence Waste Minimisation Policy (Ref J)

e. Defence WHS Manual (Ref N).

POTENTIAL WASTEWATER TREATMENT PLANT POLLUTANTS

43. The size and diversity of the Defence estate presents a range of challenges
in managing potential pollution risks. Defence activities undertaken on the estate
considerably expand the list of potential pollutants that may enter wastewater
systems, ranging from vehicle wash down bays to domestic sewage.

44. Wastewater pollutants are limited only by the nature of activities that occur on
a site. Therefore regional environmental personnel and estate managers should
identify and register the types of pollutants that may be generated on site and how or
if they will impact on the environment. Wastewater which may need to be managed
for pollution includes anything which is not classed as domestic sewage. ChemAlert
can assist with identifying chemicals use on the estate.
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45. There are three main types of wastewater pollution:

a. Gross pollutants (ie litter) – cigarette butts, cans, food wrappers, plastic bags,
paper

b. 'Natural' pollution – vegetative matter (leaves, mulch, garden clippings),
animal faeces

c. Chemical pollution – fertilisers, oil, solvents, surfactants or detergents.

46. Table 1J.5 provides a list of environmental pollutants of potential concern
associated with the operation of WWTPs, their potential effects and sources.

Table 1J.5: Wastewater pollutant types, effects and sources 

Pollutant Effect Source

Gross Pollutants 

Gross 
Pollutants (litter 
and debris) 

Unsightly. 

Animals can eat material and become 
sick or choke.  

 Pedestrians and vehicles

 Waste collection systems

 Lawn clippings

 Spills and accidents.

Natural Pollutants 

Sediment Reduces the amount of light in the water 
available for plant growth and thereby 
reducing the supply of food for other 
organisms.  

Can clog and damage sensitive tissues 
such as the gills of fish.  

Can suffocate organisms which live on or 
in the bed of lakes and streams by 
settling and forming thick deposits. 

 Land surface erosion
 Pavement and vehicle wear
 Building and construction sites
 Stockpiled soils
 Spillage / illegal discharge
 Organic matter (for example leaf litter,

grass)
 Vehicle washing
 Weathering of Building Structures

 Atmospheric deposition

Nutrients  An increase of nutrients in water 
stimulates the growth of aquatic plants 
and algae. This causes excessive growth 
of aquatic weeds and algae that may 
choke lakes and streams and lead to 
dramatic daily fluctuations in dissolved 
oxygen levels. 

 Organic matter
 Fertiliser
 Sewer overflows / septic tank leaks
 Animal / bird faeces
 Detergents (car washing)
 Atmospheric deposition
 Spillage / illegal discharge

Microorganisms Bacteria and viruses can cause illnesses, 
including hepatitis and gastroenteritis. 

 Animal / bird faeces
 Sewer overflows / septic tank leaks

 Organic matter decay.

pH (acidity) Increased / decreased acidity damages 
plants and animals. 

 Atmospheric deposition
 Spillage / illegal discharge
 Organic matter decay
 Disturbance of acid sulfate soils

Thermal 
pollution  

High temperatures are lethal to fish and 
other aquatic organisms. Elevated water 
temperatures stimulate the growth of 
nuisance plants and algae. This and 
other effects can lead to decreased 
levels of dissolved oxygen which can 
threaten other aquatic life. 
A decrease in water temperature can 
also cause harm or be lethal to aquatic 

 Run-off from impervious surfaces
 Removal of riparian vegetation
 Sudden discharge from dams or water

holding systems
 Discharge from industrial processes.
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Pollutant Effect Source 

organisms. 

Odour Offensive to site users and nearby 
community.  

 Nutrients / microorganisms in 
wastewater 

 Volatile chemicals 
 Water treatment process 

Chemical Pollutants 

Heavy Metals Poison living organisms or damage their 
life processes in some other way (eg 
affect virility).  

Can be persistent in the environment. 

 Atmospheric deposition 
 Vehicle wear 
 Sewage 
 Weathering of buildings / structures 
 Spillage / illegal discharges 
 Armaments / Ordnance 

Fire fighting 
foams 

Can be toxic to water bourn organisms, 
also has a high biological oxygen 
demand. 

Can be toxic to vegetation and 
organisms. 

Some legacy products contain 
fluorosurfactants which are persistent in 
the environment, in particular PFOS / 
PFOA. 

Can bioaccumulate and biomagnify in the 
environment. 

May cause health affects in humans. 

 Fire training areas 
 Fire fighting equipment 
 Sprinkler systems 
 PFOS / PFOA can also enter the 

stormwater through run-off from areas 
where they have been used historically. 
Also re-released from sediments in the 
stormwater systems. 

Toxic Organics 
including 
hydrocarbons 
and fuels 

Poison living organisms or damage their 
life processes in some other way (eg 
affect virility). 

Large amounts hydrocarbons / fuels can 
impact on water birds, mammals and 
fish. 

Hydrocarbons / fuels could present a fire 
risk. 

 Spillage / illegal discharge 
 Pesticides 
 Herbicides 
 Hydrocarbons (fuels / oils) 
 Sewer overflows / septic leaks. 
 Paints / adhesives. 

Oils, Detergents 
and Shampoos 
(surfactants) 

Highly toxic to fish and other aquatic life.  Asphalt pavements 
 Spillage / illegal discharges 
 Leaks from vehicles 
 Vehicle washing 
 Organic matter. 

Inorganics Various effects from poisoning living 
organisms to irritants. 

 Vehicle wear 
 Sewage 
 Weathering of buildings / structures 
 Spillage / illegal discharges 
 Armaments / Ordnance 
 Advanced Composite Materials 

(Graphite / Epoxy / carbon fibre). 
Source: Modified from Urban Stormwater: Best Practice Environmental Management Guidelines, 1999 CSIRO (Ref I) 
Note 1: Possible chemical pollutants are infinite. A pollutant source inventory should be undertaken to ascertain the 
potential pollutants at each site. 
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POLLUTANT FATE AND TRANSPORT 

47. The fate and transport of contaminants in the environment typically occur
through complex and inter-related processes, which are condition and contaminant
specific. For example, factors such as rainfall, site geology, hydrology and
hydrogeology will determine the behaviour of pollutants in the environment. This
behaviour can vary significantly from region to region and even from location to
location within the same area. Furthermore, the soil and / or groundwater conditions
also affect the extent to which natural attenuation can occur and therefore the
persistence of a pollutant in that environment.

48. Figure 1J.2 presents typical fate and transport mechanisms for WWTP
pollutants, however, due to Defence’s widely variable estate it should not be seen as
exhaustive.
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Figure 1J.2: Wastewater Treatment Plant Pollutant Fate and Transport 

1J–31 



Pollution Prevention Guideline Annex 1J – Wastewater Treatment Plants 

OTHER CONSIDERATIONS 

49. There are numerous WHS considerations associated with the management
WWTPs. Therefore any controls outlined in the Defence WHS Manual (Ref N)) must
be implemented when managing WWTPs.

50. This Guideline includes general environmental requirements for new
WWTPs, however detailed engineering design specifications should be provided by
an appropriately qualified professional.

51. Re-use of stormwater and wastewater: should be undertaken in accordance
with National Water Quality Management Strategy 2009, Australian Guidelines for
Water Recycling Managing Health and Environmental Risks (Phase 2), Stormwater
Harvesting and Reuse, July 2009 (Ref W).

52. Information on other environmental management topics such as soil, surface
water and groundwater quality, water conservation and waste minimisation can be
found on DEQMS.
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DEVELOPING A WASTEWATER MANAGEMENT PLAN 

1. Wastewater Management Plans (WWMPs) should be developed for all
Defence wastewater treatment plants (WWTPs). WWMPs outline measures and
actions which seek to prevent discharges of polluted WWTP outputs to protect
receiving environments and lowering Defence’s environmental risk.

2. A WWMP should be developed by an appropriately qualified professional in
conjunction with the regional environmental personnel and the site / asset manager.
As discussed in Table 1J.1 of this Guideline, the WWMP can be a stand alone
document, or can be incorporated into a Base Environmental Management Plan.

3. To be successful WWMPs should be part of an integrated Environmental
Management Systems (EMS) which will provide overlap into pollution prevention
activities. WWMPs should provide sufficient site-specific detail to adequately
characterise the wastewater treatment system and provide clear, implementable
measures / actions to achieve sustained protection of the environment. Specific
requirements are included in Table 1J.A.1 below.

Table 1J.A.1: Requirements for a Wastewater Management Plan 

Requirement Description

Context for the 
WWMP should be 
provided. 

The WWMP should provide the reader with an introduction to the site / 
collection system and set out clear objectives. 

Any existing information or reports regarding environmental and collection 
system conditions at the Defence establishment should be included. 

Relevant 
stakeholders should 
be identified. 

Relevant stakeholders and their relationships to the site should be identified. It 
is important that stakeholders be considered throughout development of the 
WWMP to avoid issues with implementation and maintenance of strategies 
after the WWMP has been developed. 

The collection 
system should be 
documented. 

This part of the planning process is an important data gathering step which will 
be used to form the rest of the Plan. 

The Defence establishment and wastewater collection system should be clearly 
defined and understood. Documentation of the physical properties of the 
system, including the receiving environments may include: 

 Wastewater sources (residential, commercial and industrial)

 Schematics of the drainage / sewerage infrastructure (including manholes,
pump stations, overflows)

 Open water courses

 Wetlands

 Water bodies

 Wastewater outflow points.

Defence 
establishment and 
surrounding land 
uses should be 
documented. 

This will enable identification of sensitive environmental receptors such as 
RAMSAR wetlands. 

Management of temporary land uses, such as construction works, should also 
be considered in a WWMP.  

Identify the existing 
and future values of 
the collection 
system and 
receiving 

The values which the plan seeks to protect may include: 

 health of on-site workers

 ecological values (aquatic / terrestrial flora and fauna)

 social values (provision of recreational use and public open space)
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Requirement Description
environment.  economic values (aquaculture and stormwater re-use).

Identify threats to 
values and 
objectives. 

A register of potential threats to the identified wastewater collection system and 
receiving environment values should be developed. For Defence 
establishments, this step will be highly site-specific and should consider all 
activities carried out on the site / base. 

Possible pollutants are listed in the main text of this Guideline. 

Threats to the stormwater system and their prioritisation should be assessed 
using the Defence Risk Management Framework (RMF) which considers: 

 Defence capabilities

 Delivery of services

 Environmental impacts

 Costs

 Legislative compliance

 Defence’s reputation

 Safety

 Security.

Management and 
treatment 
strategies. 

Management and treatment strategies should be developed in accordance with 
the requirements set out in this Guideline. 

Management strategies and their prioritisation should be developed using the 
Defence Risk Management Framework (RMF) described above. 

More information on specific management and treatment strategies can be 
found in the Australian Guidelines for Sewerage Systems – Effluent 
Management (Ref C). 

Planning for 
Implementation 

It is important to understand that preparation of a WWMP is only one part of the 
WWTP management process. To successfully implement WWMPs, they should 
be viewed as live documents which will need to be reviewed and revised 
throughout their working life. 

The implementation of a WWMP should identify specific milestones and 
objectives which enable monitoring and review of the implementation process. 
These milestones can relate to: 

 Achieving improvements in specific receiving environment values which are
currently threatened.

 Reductions in specific wastewater threats.

Monitoring Campaign and event based monitoring plans should be documented in 
accordance with Table 1J.2 of this Guideline. 

Existing baseline data should be reviewed, where available, before developing 
the monitoring program. This will assist in identifying data deficiencies and 
monitoring requirements.  

Monitoring will enable review of: 

 The Plan's performance in reducing WWTP output pollution.

 The water quality and ecology response of protected downstream waters.

 Community perception and acceptance of the strategy.

The National Water Quality Management Strategy, Guidelines for Water Quality 
Monitoring and Reporting (NWQMS, 2000) provides information on the design 
of monitoring programs. 

The water monitoring program should be developed in consultation with an 
appropriately qualified and experienced professional.  

The monitoring program should include actions for non-compliance with the 
WWMP. 

WWMP developers should understand that the monitoring outlined in this 
section differs from the monitoring and review process described in the 
Planning for Implementation section above. 
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Requirement Description

Environmental 
Incident, 
Emergency and 
Non-Conformance 

Contingency actions for emergencies and non-conformances relating to 
wastewater treatment should be developed for and communicated to relevant 
site personnel. These should be in accordance with the requirements outlined 
in this Guideline. The following should be considered: 

 Unplanned plant shutdowns (eg power outages, equipment failure)

 Human error

 Actions where monitoring criteria are exceeded

 Wastewater holding / diversion procedures

 Relevant environment and public health regulators to contact should
pollution move off-site.

Environmental Emergencies 

Emergency procedures outlined in the WWMP should be developed in 
conjunction with the base Emergency Management Plan (EMP) and Table 1J.4 
of this Guideline. 

Non-Conformances 

Where wastewater outputs exceed site-specific criteria, control measures 
should be in place that prevent polluted wastewater from leaving the site / base 
and adjust the wastewater treatment process to improve wastewater quality. 

Where wastewater is re-used on-site, control measures for emergencies and 
non-conformances should be developed to prevent exposure of humans and 
the environment to pollutants. 

Performance 
Review 

Performance in implementing the WWMP should be updated as required and 
reported back to the community and stakeholders. 

The Continual Improvement (CI) approach described in the main text of the 
PPMM should be used where monitoring activities identify a non-conformance. 
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INDICATIVE NATIONAL ACCEPTANCE GUIDELINES FOR 
WASTEWATER TREATMENT PLANT OUTPUTS 

1. Indicative National Acceptance Guidelines for WWTP output water and
biosolids have been developed in the Australian Guidelines for Sewerage Systems
and are included in Table 1J.B.1 and Table 1J.B.2 respectively.

2. The Guidelines presented below are intended to be indicative only and
should be tailored to suit a site’s specific conditions. Where WWTP outputs are
discharged / used off-site, local water authority or State / Territory EPA guidelines,
criteria or trade waste agreements should be applied.

Table 1J.B.1: National Acceptance Guidelines for WWTP Water 

Parameter Typical 
Guideline 

Value 

Comments 

Colour No colour after 
100 dilutions 

Colour may cause aesthetic impairment of receiving waters 
or adverse effects on lagoon treatment processes. 

Biochemical 
Oxygen Demand 
(BOD) 

600 mg/L High BOD increases the potential for sulphide generation in 
the wastewater. 

Chemical Oxygen 
Demand (COD) 

1 500 mg/L High COD increases the potential for sulphide generation in 
the wastewater. 

Total Organic 
Carbon (TOC) 

1 200 mg/L High TOC increases the potential for sulphide generation in 
the wastewater. 

Total Dissolved 
Solids (TDS) 

10 000 mg/L High TDS reduces options for effluent re-use and may 
cause soil salinity. 

Suspended Solids 
(SS) 

600 mg/L High SS may cause blockages or treatment process 
overload. 

Temperature < 38 ºC High temperatures may damage equipment, increase 
potential for anaerobic conditions, promote release of H2S 
and NH3 and can adversely affect the safety of operations 
and personnel. 

pH 6-10 Extremes in pH can adversely affect biological treatment 
processes, safety of operation and maintenance staff, 
cause corrosion of infrastructure and increase potential for 
release of H2S and NH3. 

Gross Solids < 20 mm 
diameter and a 
Quiescent 
settling velocity 
of less than 
3 m/hr 

Gross solids can cause blockages. 

Grease and Oil  200 mg/L Grease and oil can cause blockages, may adversely affect 
treatment processes, adversely impact on aquatic flora and 
fauna and may impair the aesthetic condition of the 
receiving water. 

Beach Grease 100 mg/L Beach grease may impair the aesthetics of the receiving 
water. 



2 

Parameter Typical 
Guideline 

Value 

Comments 

Methylene Blue 
active substances 
(MBAS)+ 

500 mg/L High MBAS can adversely affect the efficiency of activated 
sludge plants and impair aesthetics of receiving waters. 

Ammonia and 
Ammoniacal ion (as 
N) 

100 mg/L High ammonia may adversely affect the safety of 
operations and maintenance personnel and contribute to 
local receiving water nutrient loads. 

Kjeldahl Nitrogen 150 mg/L Kjeldahl nitrogen may contribute to local receiving water 
nutrient loads. 

Total Phosphorus 
(as P) 

50 mg/L Phosphorus may contribute to local receiving water nutrient 
loads. 

Sulphate (as SO4) 2000 mg/L Sulphate may increase the potential for the generation of 
sulphides in the wastewater and adversely affect sewerage 
systems. 

Sulphite (as SO2) 100 mg/L Sulphite is a strong reducing agent, removes dissolved 
oxygen and has the potential to produce SO2 gas adversely 
affecting the safety of the operations and maintenance 
personnel. 

Sulphide (as S2-) 5 mg/L Sulphides in wastewater may cause corrosion, generate 
odours or result in sewer gas which may adversely affect 
the safety of operations and maintenance staff. 

Chlorine (as Cl2) 10 mg/L Chlorine may adversely affect safety of operations and 
maintenance staff and corrode infrastructure. 

Aluminium 100 mg/L Aluminium compounds may deposit in sewerage systems 
and cause blockages. 

Iron 100 mg/L Iron salts may precipitate and cause sewerage system 
blockages, ferric iron may present effluent discolouration 
problems. 

Manganese 100 mg/L Mass limits depend on capacity of WWTP. 

Boron (as B) 100 mg/L High concentrations may affect potential effluent re-use 
capabilities. 

Bromine (as Br2) 10 mg/L Bromine may adversely affect safety of operations and 
maintenance staff. 

Fluoride (as F) 30 mg/L Wastewater may require special pre-treatment to remove 
high levels of fluoride. 

Cyanide (as CN) 5 mg/L Can produce a toxic atmosphere in the sewer which may 
adversely affect safety of operations and maintenance staff. 

Metals 

Arsenic 5 mg/L -

Cadmium 2 mg/L -

Chromium total 20 mg/L - 

Chromium 
Hexavalent 

10 mg/L -
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Parameter Typical 
Guideline 

Value 

Comments 

Cobalt 10 mg/L -

Copper 10 mg/L -

Lead 10 mg/L -

Mercury 0.05 mg/L -

Nickel 10 mg/L -

Selenium 5 mg/L -

Silver 5 mg/L -

Tin 10 mg/L -

Zinc 10 mg/L -

Organic Compounds 

Formaldehyde 50 mg/L Can produce a toxic atmosphere in the sewer which may 
adversely affect safety of operations and maintenance staff. 

Phenolic 
Compounds 

100 mg/L Phenols may adversely affect biological treatment 
processes and may require pre- treatment for removal. 

Pentachlorophenol 5 mg/L Pentachlorophenol may adversely affect biological 
treatment processes and may impair the quality of receiving 
waters. 

Petroleum 
Hydrocarbons 

30 mg/L Petroleum hydrocarbons may adversely affect safety of 
operations and maintenance staff. 

Halogenated 
Aliphatic 
Compounds 

5 mg/L Halogenated aliphatic compounds may adversely affect 
biological treatment processes, may require pre-treatment 
for removal and may impair the quality of receiving waters. 

Polycyclic Aromatic 
Hydrocarbons 
(PAHs) 

5 mg/L Many of these substances have been demonstrated to have 
an adverse affect on the health of animals. Some are also 
persistent in the environment and are not degraded by 
conventional treatment processes. 

General Pesticides 1.0 mg/L All pesticides other then those covered below may affect 
the biological treatment processes, may require pre-
treatment for removal and may impair the quality of 
receiving waters. 

Organophosphate 
Pesticides 

0.1 mg/L Same as for general pesticides. 

Organochlorine 
Pesticides  

Aldrin  
Chlorodane  
DDT 
Dieldrin  
Heptachlor 
Linane 

0.001 mg/L 
0.006 mg/L 
0.003 mg/L 
0.001 mg/L 
0.003 mg/L 
0.100 mg/L 

Organochlorine pesticides are severely persistent in the 
environment and should not be used, unless by an 
appropriately trained, licensed and qualified contractor. 

Notes: 
(a) Source: Australian Guidelines for Sewerage Systems, Acceptance of Trade

Waste (Industrial Waste) (ANZECC/ARMCANZ, 1994).
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Table 1J.B.2: National Acceptance Guidelines for Biosolids 

Parameter GRADE C1 - unrestricted 
use 

Soil Contaminant Ceiling 
Concentration Guidelines 

(mg/kg dry solids) 

GRADE C2- if exceeded 
should not be used  

(mg/kg dry solids) 

Arsenic 20 60

Cadmium 1 a 20

Chromium (Cr III) 100 – 400b 500 - 3000b 

Copper 100 – 200c 2500

Lead 150 – 300d 420

Mercury 1 15

Nickel 60 270

Selenium 3 50

Zinc 200 – 250e 2500

DDT/DDD/DDE 0.5 1

Other 
organochlorine 
pesticides 

0.02 - 0.056f 0.5

PCB 0.05 - 0.3 0.5 

Notes: 
(a) The grade C 1 limit of 1 mg/kg reflects food safety concerns regarding plant

uptake of cadmium. Some plants have a higher uptake of cadmium under
certain conditions. The local Agriculture Department or equivalent should be
consulted for information. This limit will be reviewed in light of investigations
by the National Cadmium Minimisation Committee in conjunction with the
National Biosolids Research Program. Biosolids applied to agricultural land
should be limited to an application rate of 30g/ha/yr Total Cadmium for a
maximum period of five years.

(b) Although the NEPM (Assessment of site contamination) includes limits for
both Cr (III) and Cr (VI), Cr (III) is expected to be the dominant form in
biosolids.

(c) Values of between 100 to 200 mg/kg have been adopted in State / Territory
guidelines. The most stringent NEPM value is 100 mg/kg based on ecological
protection. Where biosolids are applied to land the Soil Contaminant
Concentration should not exceed the lower criteria.

(d) Values of between 150 to 300 mg/kg have been adopted in different State /
Territory guidelines. The most stringent NEPM value is 300 mg/kg based on
ecological protection.

(e) Values of between 200 to 250 mg/kg have been adopted in various State /
Territory guidelines. The most stringent NEPM value is 200 mg/kg based on
ecological protection. Where biosolids are applied to land the Soil
Contaminant Concentration should not exceed the lower criteria.

(f) A range of values for organochlorine pesticides and PCBs has been adopted
in, or are proposed for, State / Territory guidelines. The most significant risk
associated with these compounds is food safety due to accumulation in
grazing animals. The values reflect scientific assessment of uptake studies
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such as Michalk et a11996. In deriving State / Territory specific limits, the 
limits of detection of readily available analytical techniques should also be 
taken into account. 

(g) Source: Australian Guidelines for Sewerage Systems, Biosolids Management 
(NRMMC, 2004). 
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Wastewater Treatment Plant Audit Checklist ANNEX 1J.C

  Inspector: Work Area:

  Weather: Date:              / /

Y
e

s

N
o

N
A

ESD - Wastewater / Effluent Re-Use
WWTP output re-use is in accordance with ESD and WOL 
assessment

Effluent monitoring results are up to date and within site 
specific criteria

Pollution Sources

Register of potential wastewater pollution sources is up to 
date

MDS available for all hazardous substances

Hazardous substances are stored as per MDS and 
containers are in good condition

Site specific pollution source controls have been 
implemented

Hardstand coverage and condition

Bunds have sufficient volume to contain stored 
substances

Bunds condition

Spill kits – check contents and competency of staff

Water Quality

Quality of offsite water discharges or runoff

No oil spills or significantly or newly stained soil

De-watering in controlled manner

Wastewater Infrastructure

Wastewater infrastructure condition (including lagoons 
and evaporation basins)

Wastewater infrastructure matches as built designs

Relevant HSE signage and warnings

Site specific wastewater treatment system has been 
implemented

Wastewater treatment system is in good condition

Emergency Response

Site specific incident and emergency management 
requirements up to date? Check competency of personnel

Pollution release measures up to date? Check 
competency of personnel

Spills – major and minor documented and reported

Waste Management

Disposal locations, transporters, contractors and 
personnel appropriately experienced, licensed and trained

Bin/Skip capacities (i.e. emptying required?)

Waste materials disposed of correctly

Clean topsoil stockpiled for restoration

No litter remaining on site after clean up

 Close Out: Remedial Actions Completed and Closed Out 

Name: Signed: Date: / /

6

5

4

3

AE547 
required?

Comments/Remedial Actions

2

1

Acceptable?

It
e

m Issue
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APPENDIX 1J.D 

Table 1J.D.1: External Agency Contacts for Pollution Release 

Pollution type or source Organisation responsible beyond 
Defence estate 

Chemical spillage in ports  Port authority/port corporation 

Hazardous chemical spill Fire Brigade 

Pollution of beaches, estuaries, tidal 
lakes, rivers, creeks, streams and lakes 

Local council, local Environment 
Protection Authority (EPA) 

Ocean waters beyond 3 nautical mile 
limit 

Australian Maritime Safety 

Drinking water catchments Local Water Board or catchment 
authority 

Stormwater channels Local councils, local water board, local 
EPA 

Sewer overflows/trade waste discharge Local water board 

Fish kills  Local EPA 

Notes: 
(a) This list is indicative only. Regional environmental personnel should identify

and consult with their local authorities and devise site specific contingency
plans accordingly.
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ACRONYMS AND ABBREVIATIONS 
 

ANZECC Australian and New Zealand Environment and Conservation Council 

ARMCANZ Agriculture and Resources Management Council of Australia and 
New Zealand 

AS Australian Standard 

BMP Bushfire Management Plan 

BSM Base Support Manger 

CEC Cation Exchange Capacity 

CEMP Construction Environmental Management Plan 

CI Continual Improvement 

CMP Contamination Management Plan 

Defence Department of Defence 

DEMP Decommissioning Environmental Management Plan  

DEQMS Defence Estate Quality Management System 

DERP Directorate of Environmental Remediation Program 

DDNP Diazodinitrophenol 

EBC Environmental Bullet Catcher 

EE Environment and Engineering 

EMP Emergency Management Plan 

EO Explosive Ordinance 

EPA Environment Protection Authority 

EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 

ESD Ecologically Sustainable Development 

GEMS Garrison Estate Management System 

HMMP Heavy Metals Management Plan 

ID Infrastructure Division 

IW Individual Weapons 

LDA Limited Danger Area 

LOCR Legal Obligations and Compliance Register  

LSW Light Support Weapons 

MFPE Manual of Fire Protection Engineering 

MNES Matters of National Environmental Significance 

MTR Marksman Training Range 

NEPC National Environment Protection Council 

NEPM National Environment Protection Measure 
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1K–iii 

NWC National Waste Contractor 

PPMM               Pollution Prevention Management Manual 

QMS Quality Management System 

RSO Range Safety Officer 

SDS Safety Data Sheet 

UXO Unexploded Ordinance 

WHS Work Health and Safety 

WOL Whole-of-Life 
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BACKGROUND 

1. The Department of Defence (Defence) is responsible for the prevention of 
pollution resulting from Defence activities, thereby reducing waste and potential 
impacts to the environment. 

2. The diversity of military training for operational service is such that Defence 
training areas, inclusive of permanent (land) live firing ranges, can differ significantly 
depending upon the type of training or activities required to be conducted. Live firing 
ranges are designed and constructed to provide a safe and fit-for-purpose facility to 
enable firing of individual weapons (IW), light support weapons (LSW), machine guns 
(MG), and service pistols by individuals and groups. These facilities also include 
demolition training, high explosive support weapon firing, the engagement of targets 
or target areas by armoured vehicles, and proof and experimental facilities. Live firing 
ranges are normally constructed based on justified user requirements and consist of 
temporary or permanent facilities for the conduct of live fire and manoeuvre training. 

3. Defence operate a number of live firing ranges, and are responsible for 
appropriately managing pollution associated with live firing ranges and activities. Live 
firing range activities are likely to result in heavy metal concentrations above naturally 
occurring background levels. Control measures to prevent heavy metal pollution from 
live firing ranges will differ based on the type and use of the range. Range type and 
use, therefore, must be considered when developing a site-specific pollution 
prevention management program for heavy metal contamination.  

4. Details of Defence live firing ranges are included in Appendix 1K.A. The five 
types of live firing ranges operated by Defence, and which require ongoing 
management of heavy metal pollution, include: 

a. Stopbutts provided on Classification Ranges where a limited danger area 
(LDA) is applied 

b. Marksmanship Training Range (MTR) and Open Ranges provided with an 
Environmental Bullet Catcher (EBC  

c. 25 m Barracks Range Type A, comprising of a brick or earthen bullet catcher 
and stopbutt combination 

d. 25 m Barracks Range Type B, comprising a concrete stopbutt and bullet 
catcher chamber (generally comprising of a sand and saw dust mix) 

e. Indoor ranges with the following bullet catcher types: 

(1) Granulated rubber bullet trap 

(2) Steel escalator / deceleration chamber (wet or dry) 

(3) Sand bullet catcher. 

5. The size of the potential polluted area will be dependant on the use, design 
and size of the live firing range. A larger area than the EBC or stopbutt may be 
contaminated. The range floor generally has the highest concentration of potential 
contaminants however the full extent of the danger area could also be contaminated. 
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6. A RDA includes those areas of land or water and a specified airspace, within 
which danger to life, limb or property may be expected to occur arising from the 
initiation of specified ammunition or exploding ordnance. An RDA consists of a firing 
point/line/area, a target area, a ricochet area and in the case of exploding ordnance a 
burst safety distance.  

7. The primary design purpose of EBCs is to minimise the impact area, 
therefore, reducing the potential area of contamination from ammunition. 

8.  An EBC has no effect on the RDA applied over the facility. The EBC does 
not provide any safety component to the facility or present a safety risk to personnel 
during the conduct of live fire activities, unless located in proximity of a firing line / 
point or where back splash by spent projectiles and other range debris becomes a 
Work Health and Safety (WHS) concern.  

9. Pollution from heavy metals should be considered during the design and 
management of live firing ranges, to reduce the future costs of the remediation and / 
or disposal of contaminated soil or water. 

ENVIRONMENTAL ISSUES 

10. This Guideline has been developed to assist Defence in managing the 
principal contaminants of concern on live firing ranges; heavy metals (see Table 
1K.8). It does not include chemical components of ammunition or pollution caused 
during the testing of biological, chemical, radiological or nuclear weapons (see 
Paragraph 51). This Guideline also does not provide guidance on additional 
pollutants which may be generated during weapon cleaning, maintenance and 
workshop activities (see Paragraph 52). 

11. Unexploded ordnance (UXO) are commonly found within the designated 
impact areas of Defence live firing ranges, and may present an immediate risk to 
humans and fauna. 

12. Pollution occurs when ammunition and their components enter the 
environment through the conduct of live firing range activities. The pollutants of 
concern related to the operation and maintenance of live firing ranges originate from 
the impact and resulting penetration, fragmentation, agglomeration, smearing or 
ricocheting of the fired ammunition. Lead and other heavy metals in the spent 
ammunition and ammunition components can be mobilised into the soil, surface 
water and groundwater through leaching. 

13. Heavy metal concentrations in the soil, surface water and groundwater from 
live firing range activities will depend on a number of factors such as topography, 
rainfall, pH of the soil / water, background concentrations of metals in the soil / water, 
type of soil, vegetation cover, range size, and the quantity, type and size of 
ammunition used. 

14. Contamination of soil, surface water and groundwater is often complex, 
expensive to rectify with certainty, and at times can result in irreversible damage to 
the environment and human health. 

15. The Potential Live Firing Range Pollutants and the Pollutant Fate and 
Transport sections of this Guideline describe the effects of live firing ranges on the 
environment. 
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GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

16. This Guideline has been developed to assist Defence personnel and 
contractors in the environmentally sound management of live firing ranges on the 
Defence estate. It takes a Whole-of-Life (WOL) approach from considering 
procurement issues to disposal processes. 

17. It is intended that the pollution prevention initiatives outlined in this Guideline 
should be incorporated into relevant Defence and Defence contractor operating 
procedures and business processes. 

18. This Guideline includes a nationally consistent approach for facility managers 
to minimise legal and other risks by proactively managing live firing ranges in 
accordance with the legislative framework and de-leading practices being applied to 
Australian industry. The content of this Guideline is not intended to be detailed and 
prescriptive. Users are advised to refer to the Australian Standards (AS) and other 
documents (refer to Regulatory Requirements section) used to compile this 
Guideline.  

19. This Guideline does not provide advice regarding the management of 
contaminated land or the performance requirements of live firing ranges used for 
Defence activities or on the Defence estate. 

20. This Guideline must be read in conjunction with the documents outlined in 
the Defence Guidance section of this Guideline. 

21. Roles and Responsibilities for implementation of this Guideline are outlined in 
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM) 
(Defence Estate Quality Management System (DEQMS)) (Ref S). 

22. The Heavy Metals Risk Assessment Tool (HMRAT) should be utilised to 
inform the design and site selection of new ranges on the estate, and to evaluate the 
environmental risk of new and existing ranges. The outcome of HMRAT will inform 
the recommended pollution prevention management practices to manage low, 
moderate and high risk live firing ranges (see appendix 1K.A). 

23. Site-specific conditions and the considerations of best practice management 
should be considered when management options for pollution at live firing ranges are 
being implemented. In general, control measures should focus on appropriate design 
and management of the live firing range to limit exposure to sensitive receptors and 
to avoid off-site heavy metal pollution. Consideration should be given to Ecologically 
Sustainable Development (ESD) principles by prioritising re-use options for 
contaminated soils, stormwater and any recovered metals from the live firing range. 

24. Further information on integration of ESD principles within Defence can be 
found in the Defence Smart Infrastructure Manual, Design and Construction (Ref N). 

25. The simplest way to prevent pollution from live firing ranges to the 
environment is to avoid or reduce the source of potential pollutants. The Defence 
Waste Minimisation Policy (Ref H) outlines some ways to achieve this, and can be 
found on DEQMS.  

26. The Waste Minimisation Hierarchy () outlined in the Defence Waste 
Minimisation Policy (Ref H) should be utilised when prioritising different 

http://intranet.defence.gov.au/estatemanagement/
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/SmartInfrastructure/Docs/SmartInfrastructureManualV1May15.pdf
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
http://intranet.defence.gov.au/estatemanagement
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
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environmental controls. The Hierarchy includes the following waste minimisation 
principles, in order of preference: (1) Prevention, (2) Minimisation, (3) Re-use, (4) 
Recycling, (5) Energy Recovery, and finally (6) Disposal to Landfill. 

 

Figure 1K.1: Waste Minimisation Hierarchy 

27. A risk assessment approach in line with the HMRAT and Estate and 
Infrastructure Group (E&IG) Risk Management Framework (Ref Q) will ensure that 
the live firing range is designed or managed to appropriately mitigate risk to the 
environment and Defence capability. 

28. The best opportunity to build pollution prevention systems into infrastructure 
and future use of the live firing range is during the design and installation of new live 
firing ranges. The design and procurement of equipment for a live firing range should 
be undertaken by qualified and appropriately experienced personnel. Consideration 
for stormwater infrastructure associated with stormwater drainage from the site must 
be assessed, as this presents one of the key pathways for pollution to move off-site. 

29. If there is any doubt regarding the requirements and performance standards 
set out in this Guideline, guidance should be sought from regional environmental 
personnel and / or the Environment and Engineering (EE) Branch of E&IG. 

30. The performance standards discussed in this Guideline include the following 
key areas where compliance is required: 

a. Management and Administrative Controls: The management of live firing 
range activities must comply with supporting documentation requirements, 

http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process
http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process
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inspections and management reviews required by this Guideline, applicable 
legislation, and AS. 

b. Establishing Live Firing Ranges: The design and construction process of 
live firing ranges must include the provisional advice of an appropriately 
qualified and experienced professional. The design and construction must be  
in accordance with relevant ASs, and using best practice techniques and 
pollution prevention design requirements. Well-designed facilities will 
ultimately lower Defence’s environmental risk. 

c. Disposal: The disposal of waste generated by live firing range activities must 
comply with requirements outlined within applicable State and Territory 
legislation. 

d. Emergency Response and Clean-Up: Emergency response and clean-up 
procedures, actions and reporting for live firing ranges and waste handling 
activities must comply with requirements outlined within applicable legislation 
and ASs. 

e. Decommissioning Live Firing Ranges: The decommissioning of live firing 
ranges should include the provision of advice of an appropriately qualified 
and experienced professional, using best practice techniques and pollution 
prevention requirements. Following these requirements will ultimately lower 
Defence’s environmental risk. 

DESIGN OF LIVE FIRING RANGES 

31. The extent of heavy metal contamination at live firing ranges can be 
minimised by adequately addressing pollution prevention in the design phase. 
Specific requirements for new live firing ranges are included in Table 1K.1 below. 

32. The Design Authority for live firing ranges is to be informed of live fire range 
design, construction and maintenance requirements, through the Directorate of 
Estate Engineering Policy (DEEP) where Range Design and Compliance section 
resides.  

33. Range Design and Compliance section works as the authority of the 
DEPSEC E&IG who is the sole Training Area Management Authority (TAMA) for 
Defence.  

.



Pollution Prevention Guideline Annex 1K – Heavy Metals on Live Firing Ranges 
 

1K–5 

Table 1K.1: Requirements for Establishing Live Firing Ranges 

Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

Risk Assessment 

1K.1.1 Live firing range 
activities must be 
undertaken in a 
manner that 
minimises human 
and environmental 
health risks. 

The HMRAT must be used to assess the risk of heavy metal pollution from live firing ranges. The HMRAT 
will assign new and existing  live firing ranges a risk rating (low, moderate, or high), by evaluating a 
number of factors including: 

• Facility risk dimension 

o Range status 

o Range surface 

o Civil environmental features present 

o Safety trace 

o Stop butt / EBC construction 

o Ammunition used (type, size, and quantity) 

o Use and maintenance frequency 

• Environmental risk dimension 

o Climate 

o Soil characteristics (type, grainsize, and pH) 

o Catchment type and slope gradient 

o Distance to mapped streams and aquatic ecosystems (including condition) 

o Groundwater characteristic (depth, pH, distance to discharge point and condition) 

• Beneficial use risk dimension 

o On-base and off-base land use (including condition) 

o On-base and off-base surface water use (including condition) 

o On-base and off-base groundwater use (including condition). 

Site / Base Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Site / Base WHS 
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Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

By utilising the HMRAT during the design and site selection of new live firing ranges, sites with a high risk 
of heavy metal pollution can be avoided. Where unavoidable, the risk of heavy metal pollution can be 
managed by developing appropriate pollution prevention management practices.  

Refer to Appendix 1K.A for the recommended management practices for low, moderate and high risk live 
firing ranges.  

A site-specific Heavy Metals Management Plan (HMMP) must be developed and implemented at all live 
firing ranges prior to use (see Requirement 1K.1.10). 

If contamination has been identified during the risk assessment, it must be recorded in the Defence 
Contaminated Sites Register (CSR). 

Design of Live Firing Ranges 

1K.1.2 Live firing ranges 
should be situated 
as far as possible 
from sensitive 
receptors to reduce 
the impact of 
pollutants on the 
environment and 
human health.  

The extent of heavy metal soil contamination can be minimised by adequately addressing pollution 
prevention in the design of the live firing range. 

The site selection and positioning of live firing ranges can reduce the risk of heavy metal contamination 
by limiting / reducing the contamination exposure pathways to any identified sensitive receptors. 

Taking into account capability requirements, avoid positioning live firing ranges where they may cause 
contamination to environmentally sensitive areas (eg Matters of National Environmental Significance 
(MNES), Ramsar wetlands, areas with shallow groundwater, protected areas, and other areas with 
environmental significance). 

The RDA should, where possible, avoid water courses (including ephemeral water courses), water bodies 
or wetlands, and should be within defined site boundaries. Where unavoidable, EBCs should be used to 
prevent live firing range activities from contaminating water courses (including ephemeral water courses), 
water bodies or wetlands. 

Environment and 
Engineering (EE) 
Branch 

Site / Base Manager 

Design personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1K.1.3 Polluting areas 
should be reduced 
through planning 
and design of the 
live firing range. 

Where multiple live firing facilities exist the extent of heavy metal contamination can be reduced by 
orienting targets and training areas and to maximise overlap of RDAs and the impact area. 

Construction of a stopbutt can reduce RDA to a LDA and therefore, the size of the contaminated area, by 
reducing bullet trajectory and containing metals within a reduced area.  

EBCs and barriers can reduce the amount of bullets leaving the range area and contain the metals within 
a reduced area.  

Refer to Appendix 1K.A for the recommended management practices for low, moderate and high risk live 

EE Branch 

Site / Base Manager 

Design personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/CSR.asp
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Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

firing ranges. Civilian) 

1K.1.4 ASs and Defence 
requirements must 
be considered when 
procuring live firing 
range equipment 
and goods. 

All equipment for the storage of explosive and dangerous goods (eg ammunition) must be procured in 
accordance with Department of Defence Explosives Regulations (eDEOP101) and the relevant AS in 
order for the material to be stored within the live firing facility and in accordance with the Permanent 
(Land) Live Fire Training Facility Design Handbook.  

Information on the design and construction requirements for Permanent (Land) Live Fire Facilities can be 
sought from the Design Authority, through Range Design and Compliance Section of DEEP. (DEQMS). 

Range Design 
Authority 

Site / Base Manager 

Design personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1K.1.5 Stormwater 
management 
systems must be 
designed to 
minimise 
stormwater 
contamination and 
to reduce the 
contaminant load in 
run-off moving off-
site. 

Civil stormwater design must be undertaken by an appropriately qualified and experienced person, based 
on the volume and velocity of stormwater run-off, as well as consideration to the depth of groundwater. 
The system may consist of vegetative systems or hard engineering systems. The design of the system 
should also allow for stormwater outflow points. 

Stormwater design must include mitigation measures to prevent heavy metal contamination from entering 
stormwater, and from contaminated stormwater moving off the live firing range or off-site.  

Stormwater run-off should be managed to minimise heavy metals leaving the site, either in dissolved 
phase or as particulate matter. 

Stormwater management systems should be regularly inspected to ensure they are operating correctly, 
and free from obstruction and excessive pooling of water. 

Refer to Appendix 1K.A for the recommended management practices for low, moderate and high risk live 
firing ranges.  

For further information on stormwater management on the estate, refer to Annex 1I (Stormwater 
Management) of the Defence PPMM (DEQMS) (Ref S). 

Site / Base Manager 

Design personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1K.1.6 Stopbutts must be 
designed to 
minimise the 
amount of heavy 
metal pollution of 
the environment.  

The stopbutt provided on a classification and 25 metre barrack range are not EBCs. The design criteria 
and maintenance is to be correct specifications as it is critical to the WHS risks associated with the 
reduction of the Range Danger Area. The design and construction process must include measures to 
minimise the amount of heavy metals entering the environment. 

Approval for the design, construction and maintenance of stopbutts is to be sought from the Design 
Authority through Range Design and Compliance Section of DEEP. Contacts can be found on (DEQMS). 

Range Design 
Authority (EE Branch) 

Site / Base Manager 

Design personnel 

Facility Service 

http://intranet.defence.gov.au/home/documents/data/DEFPUBS/DEPTMAN/edeop101/eDEOP/documents/index.htm
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/TrainingAreas/LiveFireRange/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/TrainingAreas/LiveFireRange/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp


Pollution Prevention Guideline Annex 1K – Heavy Metals on Live Firing Ranges 
 

1K–8 

Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

Delivery Personnel 
(Contracted / Military / 
Civilian) 

1K.1.7 The design of EBCs 
(predominantly 
earth / sand bullet 
catchers) must 
minimise the 
amount of heavy 
metal pollution 
entering the 
environment.  

EBC design does not require the same stringent WHS construction and/or maintenance criteria as a 
stopbutt.  

In order to minimise the amount of heavy metal pollution released to the environment, EBCs should be 
designed with consideration of the following: 

• Sufficient height and thickness to be able to capture the relevant ammunition projectiles 

• A compacted clay core layer to inhibit permeability to groundwater 

• Shaping to minimise water velocity, and to reduce erosion of the EBC face. 

EE Branch 

Site / Base Manager 

Design personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1K.1.8 Vegetation cover 
must be maintained 
on live firing ranges. 

Vegetation cover must be maintained on live firing ranges, as it provides erosion protection and dust 
control, to prevent sediment and trace metals from entering stormwater and moving off the live firing 
range and / or off-site.  

Refer to Appendix 1K.A for the recommended management practices for low, moderate and high risk live 
firing ranges. 

The area directly surrounding ammunition storage facilities (15 – 20 m) or within the traverse should be 
clear of vegetation to minimise the potential for fire. 

Base Support Manager 
(BSM) 

Regional 
Environmental 
personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1K.1.9 Indoor live firing 
ranges will be 
designed 
specifically for the 
type of activities to 
be undertaken at 
the facility. 

An engineered bullet catcher designed for the use of indoor live firing ranges can also prevent pollution 
from heavy metals.  

It is essential that the bullet catcher / trap not only stops the bullet but prevents further movement and 
fragmentation of the bullet.  

Bullet catchers may comprise a granulated rubber bullet trap, a steel escalator / decelerator bullet trap, or 
a sand bullet catcher.  

Information on the design requirements can be sought from the Design Authority through Range Design 
and Compliance Sections of DEEP. Contacts can be found on DEQMS. 

Range Design 
Authority  

Site / Base Manager 

Design personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp
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Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

1K.1.10 Prepare a Heavy 
Metals Monitoring 
Program (HMMP) 
for inclusion in the 
base Environmental 
Management Plan. 

All aspects of management of the live firing range, including weapons storage, handling and use, should 
be completed under a QMS, including regular auditing and certification of the area for EO. Further details 
on this can be found on DEQMS. 

A HMRAT must be undertaken to evaluate the risk of a live firing range, in order to appropriately manage 
heavy metal pollution (see Requirement 1K.1.1). A site-specific HMMP must then be developed to 
implement the appropriate pollution prevention requirements. The HMMP should detail monitoring 
requirements of soil, vegetation cover, groundwater, surface water, stormwater and wastewater 
associated with the live firing range. 

The frequency of monitoring and management activities should be established on a site-by-site basis to 
maximise pollution prevention. Reporting requirements should also be outlined in the HMMP. Some 
management and maintenance activities, such as de-leading, may not be possible or practical at all live 
firing ranges, and should be developed in coordination with the regional environmental personnel. 

Refer to Appendix 1K.A for the recommended management practices for low, moderate and high risk live 
firing ranges. Additional management measures may be required as appropriate, or as determined by 
regional environmental personnel 

The HMMP should also take into consideration sweeping and wash down of indoor live firing ranges for 
lead and dust, and inspections of the water drainage pipes to inspect for bullets / cartridges and other 
waste. The Defence WHS Manual outlines requirements for lead management at indoor live firing ranges.  

All monitoring and maintenance activities must be conducted with authority from the Range Control 
Officer or delegate for the live firing range. All monitoring and maintenance activities should be conducted 
by an appropriately qualified and experienced person. 

Refer to Table 1K.5 for further detail on the specific HMMP monitoring and reporting requirements. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel  

1K.1.11 Where possible, 
ESD should be 
considered in the 
design and 
construction of new 
live firing ranges. 

Requirements for ESD are included in the Defence Smart Infrastructure Manual, Design and Construction 
(Ref N) which states that all facility and infrastructure designs shall aim to promote recycling, re-use and 
reduced disposal of waste-to-landfill in the construction, operation and decommissioning stages of the 
infrastructure lifecycle. The Manual recommends development of a Construction Environmental 
Management Plan (CEMP) which provides site-specific controls. 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Estate Planning 

Procurement 
Personnel 

Design Personnel 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp
http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/SmartInfrastructure/Docs/SmartInfrastructureManualV1May15.pdf
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REQUIREMENTS FOR OPERATING LIVE FIRING RANGES 

34. Management actions for heavy metals may only be required if live firing 
range pollution poses a health risk to humans, is degrading the environment, or if 
there is potential for the pollution to be transported off-site (via wind, surface water or 
groundwater) either in dissolved or particulate phase.  

35. Table 1K.4 outlines requirements for the operation of the live firing ranges to 
minimise environmental impacts. 

36. Consideration should still be given for the cost implication of remediation or 
disposal of contaminated soil in the future. The presence of high concentrations of 
pollutants in soil can lead to the soil being classified as contaminated waste material, 
which incurs high costs for disposal. Advice should be sought from the local landfill 
operators on disposal costs, options, and classification of the material prior to 
maintenance works occurring. 

Table 1K.2 and Table 1K.3 show 2017 investigation levels for heavy metal 
contamination in soils and waters. Defence generally operates in the Commercial / 
Industrial D land use, however, off-site heavy metal impacts may need to consider 
more sensitive land uses. Reference should always be sought from the source 
documents, National Environment Protection Measure (NEPM) (Assessment of Site 
Contamination) 1999 and Australian and New Zealand Environment and 
Conservation Council (ANZECC) 2000, for current investigation levels. 

37. Where off-site impacts have / may have occurred, refer to the 
Environmental Incidents and Emergencies and Regulatory Requirements 
sections of this Guideline. 

Table 1K.2: Health and Ecological Investigation Levels for Heavy Metals in 
Soils 

Heavy 
Metal 

Health Investigation Level (Soil) 

mg / kg 

Ecological 
Investigation 
Level (Soil) 

mg / kg 

 Residential 
A 

Residential 
B 

Recreational 
C 

Commercial 
/ Industrial D 

Most 
conservative 

Lead 300 1,200 600 1,500 470 

Copper 6,000 30,000 17,000 240,000 20 

Antinomy - - - - - 

Arsenic 100 200 300 3,000 40 

Nickel 400 1,200 1,200 6,000 5 

Zinc 7400 60,000 30,000 400,000 156 

Notes: 
(a) The most conservative values have been taken from NEPM (Assessment of 

Site Contamination) 1999. Consideration should be given to the cation 
exchange capacity (CEC) and soil pH to develop site-specific added 
contaminant limits. 
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Table 1K.3: Health and Ecological Investigation Levels for Heavy Metals in 
Waters 

Heavy 
Metal 

Surface Water1  Groundwater2 

Fresh Water  

(µg / L) 

Marine 
Water 

(µg / L) 

Fresh Water 

(µg / L) 

Marine 
Water 

(µg / L) 

Drinking 
Water 

(mg / L) 

 

Lead 3.4 4.4 3.4 4.4 0.01 

Copper 1.0 1.3 1.4 1.3 2 

Antinomy - - - - 0.003 

Arsenic 13 - 24 As (III) 

13 As (V) 

- 0.01 

Nickel 11 70 11 7 0.02 

Zinc 8.0 23 8 15 - 

Notes: 
1 ANZECC 2000 95% Protection of Species 
2 NEPM (Assessment of Site Contamination) 1999 
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Table 1K.4: Requirements for Operating Live Firing Ranges 

Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

Waste Minimisation 

1K.4.1 Where possible, 
waste production 
should be minimised 
during the live firing 
range activities. 

Follow the waste minimisation hierarchy (prevention, minimisation, re-use, recycle, energy recovery, and 
landfill) where practicable in prioritising initiatives. 

Avoid any unnecessary live firing range activities and combine activities, where possible, to allow for 
mutual capture points.  

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Procurement 
Personnel 

Design Personnel 

Risk Assessment 

1K.4.2 Live firing range 
activities must be 
undertaken in a 
manner that 
minimises human 
and environmental 
health risks. 

The risk assessment must be completed in accordance with the E&IG Risk Management Framework (Ref 
Q) prior to the commencement of live firing range activities. 

Refer to Requirement 1K.1.1 for details on undertaking a live firing range environmental risk assessment 
using the HMRAT. 

Site / Base Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

Site / Base WHS 

Management Activities 

1K.4.3 Prepare a HMMP for 
inclusion in the base 
Environmental 
Management Plan. 

Refer to Requirement 1K.1.10 for requirements on developing a HMMP, and Table 1K.5 for further 
detail on the specific HMMP monitoring, auditing and reporting requirements. 

 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

http://drnet/dsrg/pubs/Pages/Corporate.aspx#E&IG%20Risk%20Management%20Framework%20and%20Process
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Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

Regional 
Environmental 
Personnel 

1K.4.4 Vegetative cover 
must be maintained 
across live firing 
ranges.  

As part of the HMMP (See Requirement 1K.1.10), vegetative cover must be maintained across live firing 
ranges. 

Refer to Appendix 1K.A for the recommended management practices for low, moderate and high risk live 
firing ranges. 

BSM 

Regional 
Environmental 
personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1K.4.5 Soils must be 
managed to reduce 
the risk of heavy 
metal contamination 
migrating off-site. 

As part of the site-specific HMMP (Requirement 1K.1.10), topsoil at live firing ranges must be maintained 
with a pH of between 6.5 and 8.5 pH. Heavy metals are less likely to become mobile in soils with a pH of 
between 6.5 and 8.5 pH. 

Soil pH should be regularly monitored to ensure a pH of 6.5 to 8.5 is maintained at the facility. The HMMP 
should contain management options should the soil fail to meet the required management limits. 

Refer to Appendix 1K.A for the recommended management practices for low, moderate and high risk live 
firing ranges, as well as Table 1K.5, for further detail on the soil monitoring, auditing and reporting 
requirements. 

BSM 

Regional 
Environmental 
personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1K.4.6 Stormwater 
management 
systems should be 
regularly inspected 
to ensure they are 
operating correctly. 

Stormwater run-off from live firing ranges should be managed in accordance with Requirement 1K.1.5 to 
minimise heavy metal pollutants from migrating off-site. 

Where stormwater management systems are not present, they should be constructed where appropriate 
as per Requirement 1K.1.5. 

Site / Base Manager 

Design Personnel 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

1K.4.7 Undertake de-
leading activities 
where necessary as 
part of an HMMP 
(refer to Table 

De-leading occurring at indoor live firing ranges must follow the requirements in the Defence WHS 
Manual Volume 3, Part 3A, Chapter 8 Procedure: LEAD:00 Management of Lead in Indoor Firing Ranges 
(Ref M). 

De-lading refers to the removal of heavy metal contaminated material from the range. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 

http://intranet.defence.gov.au/home/documents/data/DEFPUBS/DEPTMAN/WHSMAN/V3_Part_3A.pdf
http://intranet.defence.gov.au/home/documents/data/DEFPUBS/DEPTMAN/WHSMAN/V3_Part_3A.pdf
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Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

1K.1). De-leading of EBCs and stopbutts must occur if heavy metal contamination is detected at a level 
requiring action (environmental considerations). Stopbutt de-leading must also occur when WHS dictates 
that it is required.  

Requirements for de-leading to prevent heavy metal contamination are included in Appendix 1K.A of this 
Guideline. 

The method for de-leading a stopbutt is detailed on DEQMS, or advice can be sought through the Design 
Authority, Range Design and Compliance Sections of DEEP. 

De-leading generally involves removing a portion of soil from the stopbutt/EBC face, commonly known as 
the projectile scalloping or scooping. The soil may then be sifted to remove the majority of larger metal 
fragments from the soil material. 

The soil removed from the scallop may be relocated to the rear side of the stopbutt/EBC so as to 
maintain the contaminated material in-situ. Placing contaminated material at the rear of the stopbutt/EBC 
must be undertaken with a Contamination Management Plan (CMP) approved by the regional 
environmental personnel. This will include the required management controls for the material to prevent 
pollution to the surrounding environment and groundwater. This may require site-specific values for metal 
concentrations in salvaged and stored material.  

A risk assessment must be undertaken, using the HMRAT, to determine if the proposed method is 
suitable for the specific live firing range. Consideration must be given to the future disposal requirements 
and disposal costs of contaminated soil and wastes.  

EE Branch can be contacted for further advice. 

Civilian) 

Regional 
Environmental 
Personnel 

Transport and Disposal 

1K.4.8 Transport and 
disposal of waste 
generated from live 
firing ranges must 
comply with the 
relevant State and 
Territory regulations. 

If waste generated from live firing ranges (eg waste from barriers, EBCs, stopbutts) is required to be 
disposed of off-site, it must be disposed of to an appropriately licensed landfill in accordance with State / 
Territory requirements.  

Recycling and in-situ management options should always be considered prior to disposal to a landfill. 
This may also reduce disposal costs. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

National Waste 
Contractor (NWC) 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp
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MONITORING, AUDITING AND REPORTING 

38. As with any pollution prevention initiative, its performance needs to be 
monitored to ensure the environment continues to be protected. Results and 
observations are required to be adequately maintained and, where a non-
conformance exists it should be reported using the Garrison Estate Management 
System (GEMS), and the appropriate actions need to be undertaken in a timely 
manner. Personnel without access to GEMS should report all environmental 
incidents through the Defence Environmental Incident Reporting Tool. 

39. Table 1K.5 outlines monitoring, auditing and reporting requirements to be 
implemented across Defence activities. 

 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp


Pollution Prevention Guideline Annex 1K – Heavy Metals on Live Firing Ranges 
 

1K–17 

Table 1K.5: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

Monitoring and Auditing 

1K.5.1 Undertake regular 
inspections / audits 
of live firing ranges. 

General routine and long-term inspections and audits of live firing ranges will be necessary to ensure they 
are being managed in accordance with this Guideline. This should include visual inspections of live firing 
ranges for improper management and signs of faulty equipment or contamination. 

In accordance with the site’s HMMP (Requirement 1K.1.10), the frequency of inspections / audits should 
be developed on a site-by-site basis. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1K.5.2 Undertake 
monitoring of live 
firing ranges as per 
a site-specific 
HMMP (refer to 
Table 1K.1). 

In accordance with the site’s HMMP (Requirement 1K.1.10), monitoring of soil, vegetation cover, 
groundwater, surface water, stormwater and wastewater must be conducted. Monitoring should focus on 
pH (see Requirement 1K.5.3), lead (Pb), antimony (Sb), arsenic (As), copper (Cu), Nickel (Ni) and zinc 
(Zn) and be conducted at a frequency agreed by the Range Control Officer (RCO) and / or regional 
environmental personnel.  

To avoid the duplication of monitoring efforts, base routine water quality monitoring can be incorporated 
into the site HMMP. 

Monitoring results should be considered in regards to ongoing management of the site. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1K.5.3 Soil pH monitoring 
as outlined by the 
HMMP (refer to 
Table 1K.4) must 
be conducted. 

Soil pH should be regularly monitored to ensure a pH of 6.5 to 8.5 is maintained at the facility. The HMMP 
(refer to Table 1K.1) should contain management options should the soil fail to meet the required 
management limits. 

Refer to Appendix 1K.A for the recommended management practices for low, moderate and high risk live 
firing ranges. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

Reporting 

1K.5.4 A report of 
environmental 
monitoring activities 
and compliance with 
the HMMP should 
be prepared and 
provided to the 
regional 
environmental 
personnel.  

A brief annual report will be developed to summarise information on the HMMP and the adequacy of this 
Guideline, including: 

• Details of any new live firing range facilities established 

• Details of any modifications to existing live firing ranges 

• Dates, volumes and photographs of any waste materials disposed of in relation to live firing ranges 

• Monitoring, auditing, reporting and management of activities undertaken (including the quantity, type 
and size of ammunition used during activities) 

• Any remedial actions undertaken relating to live firing ranges. 

Senior Environmental 
Personnel  

Regional 
Environmental 
Personnel 

1K.5.5 Facility managers 
should consult with, 
and report to, 
regional 
environmental 
personnel on de-
leading and 
remediation works. 

De-leading and remediation works at live firing ranges should be undertaken in consultation with regional 
environmental personnel and the regional Training Area Operational Authorities (TAOA). Consultation 
should include provision of the scope of work, results of any soil and water testing and waste 
management. This information is required to support delivery of Requirement 1K.5.4. 

Site / Base Manager 

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1K.5.6 All Defence 
personnel and 
contractors must 
report non-
conformances 
relating to live firing 
ranges and 
associated facilities.  

All environmental incidents and non-conformances must be reported through GEMS. Personnel without 
access to GEMS should report all environmental incidents through the Defence Environmental Incident 
Reporting Tool. 

If the equipment or infrastructure needs to be upgraded or replaced this can be reported using Form 
AE547. 

All 

Record Keeping 

1K.5.7 Records of 
monitoring / auditing 

As a minimum, sites / bases must maintain electronic records of all monitoring, auditing and reporting 
documents. These may include, but are not limited to: 

Site / Base Manager 

Facility Service 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
http://intranet.defence.gov.au/cgi-bin/hive/hive.cgi/AE547.pdf?HIVE_SESSION=fqpkinnklwtt/127.0.0.1&HIVE_PROD=0&HIVE_REQ=2001&HIVE_REF=hii%3a89494&HIVE_RET=ORG/AE547.pdf
http://intranet.defence.gov.au/cgi-bin/hive/hive.cgi/AE547.pdf?HIVE_SESSION=fqpkinnklwtt/127.0.0.1&HIVE_PROD=0&HIVE_REQ=2001&HIVE_REF=hii%3a89494&HIVE_RET=ORG/AE547.pdf
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Seq Requirement Description Stakeholders with 
potential roles or 
responsibilities 

activities must be 
kept. 

• Design and construction drawings 

• Operation and Maintenance Manuals 

• Registers 

• Risk assessments 

• Defence and third party audits 

• Monitoring program results and reports. 

Delivery Personnel 
(Contracted / Military / 
Civilian) 

Regional 
Environmental 
Personnel 

1K.5.8 Records of all waste 
transfers must be 
available as per 
State / Territory 
requirements. 

Manifest records should be filled in prior to any waste movement / transfer. Receipts supplied by the 
transportation contractor are to be kept for a minimum period of five (5) years.  

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

NWC 

1K.5.9 Training records 
must be kept. 

Where applicable, electronic records of training completed by Defence personnel and contractors in 
regards to the operation and maintenance of live firing ranges must be kept. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base WHS 
Personnel 
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DECOMMISSIONING LIVE FIRING RANGES 

40. The extent of environmental degradation, if any, at a live firing range should 
be considered when it is no longer in use and, therefore, subject to decommissioning. 
Environmental degradation may subsequently impact the beneficial uses of the land 
post closure, and may also present human health and environment hazards. 
Environmental degradation to consider may include, but is not limited to: 

a. Land disturbance 

b. Localised or widespread distribution of pollutants 

c. Deposition and accumulation of wastes 

d. Changes to the environmental characteristics of the site. 

41. Table 1K.6 outlines requirements which should be followed in order to 
decommission live firing ranges, without adversely impacting the surrounding 
environment. Procedures for identifying pollution during the decommissioning 
process are also included. 
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Table 1K.6: Requirements for Decommissioning Live Firing Ranges 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

General 

1K.6.1 Decommissioning 
live firing ranges 
may include 
contamination 
assessment and 
remediation works. 
A Decommissioning 
Environmental 
Management Plan 
(DEMP) must be 
prepared prior to 
commencement of 
decommissioning 
works. 

The DEMP should address the following where necessary: 

• Time frame for remediation works  

• Site access restriction and signage requirements 

• Sampling and analytical requirements, including soil, groundwater, surface water and sediments.  to: 

o Quantify the type, level and extent of contamination 

o Classify soils in accordance with relevant State or Territory Environment Protection Authority 
(EPA) guidelines for disposal of contaminated soil 

• Remediation and site clean-up requirements (including soil pH maintenance) 

• Solid waste management, containment and disposal provisions 

• Erosion and sediment control measures 

• Noise management provisions, where relevant 

• Dust suppression and control measures 

• Waste transportation requirements 

• Equipment decommissioning, isolation, storage and transportation requirements (including provisions 
for solid and liquid waste containment during works) 

• Actions in the event of environmental releases / accidents 

• General housekeeping requirements during decommissioning works 

• WHS requirements and references to relevant health and safety plans 

• Record keeping and documentation requirements. 

There are specific components in the DEMP, which require input from appropriately qualified and 
experienced environmental personnel. Where possible, the regional environmental personnel will take on 
this role, but if this is not appropriate then a qualified environmental consultant should be engaged to 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

prepare the DEMP. In particular, any sampling and analytical plans and contamination assessments must 
be carried out by suitably qualified and experienced environmental professional. 

1K.6.2 Environmental 
assessments must 
be undertaken to 
validate 
decommissioning 
works and identify 
any residual 
contamination or 
management 
requirements. 

Following decommissioning of a live firing range, an environmental assessment should be undertaken to 
validate the decommissioning works and identify any further sampling or remediation actions required to 
limit harm to human health and the environment. This assessment should include the following: 

• Comprehensive review of site history / activities undertaken at the site 

• Identification of activities which may have resulted in environmental impacts 

• Identification of areas of potential environmental impacts and contaminants of potential concern 

• Conceptual site model to determine residual risks to sensitive receptors 

• Outline of recommendations for further investigation if necessary. 

Where the environmental assessment confirms levels of contamination above relevant and applicable 
environmental criteria / guidelines, the Defence CSR should be updated.  Risk-based remedial works 
should be conducted to ensure areas identified as contaminated are effectively managed. Further 
information on contamination assessment and remediation can be found on DEQMS. 

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/CSR.asp
http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Default.asp
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

42. The timeliness and efficiency with which Defence personnel and contractors 
respond to environmental incidents and emergencies will ultimately determine the 
amount (if any) of pollution which enters the receiving environment. Table 1K.7 
outlines environmental incident and emergency measures to prevent pollution from 
heavy metals on live firing ranges.  

43. To achieve these timely, efficient responses, a degree of planning is required 
through the implementation of an Emergency Management Plan (EMP). Reporting of 
these incidents allows lessons to be learnt from past mistakes and incidents, and 
assists in preventing future environmental impacts and substantial clean-up costs. 
For these reasons, reporting of all environmental incidents and emergencies should 
be encouraged across all levels of Defence. Processes for Continual Improvement 
(CI) are discussed in the Defence PPMM (DEQMS) (Ref S). 

 

http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp
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Table 1K.7: Requirements for Environmental Incidents and Emergencies1 

Seq Minimum 
Requirements 

Description Stakeholders with 
potential roles or 
responsibilities 

1K.7.1 Actions to prevent 
environmental 
incidents and 
emergencies from 
heavy metals on live 
firing ranges should 
be included in site-
specific EMPs. 

Refer to Base EMP for additional base-specific incident and emergency management requirements. 
Guidance on development of a site-specific EMP can be found on the E&IG Defence Base Emergency 
Management & Incident Response intranet page. 

Site / Base Manager 

Regional 
Environmental 
Personnel 

1K.7.2 All Defence 
personnel and 
contractors must 
report environmental 
incidents and 
emergencies. 

All Defence and contractor personnel must report any suspected pollution event to the regional 
environmental personnel and their direct supervisor. All environmental incidents and emergencies must 
be reported through GEMS. Personnel without access to GEMS should report all environmental incidents 
through the Defence Environmental Incident Reporting Tool. 

Regional environmental personnel are responsible for determining whether the reported incident 
constitutes a pollution event that requires additional internal or external reporting. Any pollution leaving the 
site, deemed by the regional environmental personnel to be likely to impact human health or the 
environment, must be actively managed and reported to the relevant State / Territory environmental 
agency and other prescribed agencies within the legislated State / Territory notice period. 

All 

1K.7.3 Where an 
environmental 
incident or 
emergency results in 
contamination, 
actions must be 
taken to characterise 

Where an environmental incident or emergency results in contamination, actions should be taken to 
characterise the extent of the impacts. This should be undertaken based on site-specific conditions and 
can include soil / water sampling and analysis for contaminants of potential concern. If only a small area 
has been impacted, this sampling could be carried out by appropriately trained environment staff. For 
larger areas or where groundwater is suspected to have been impacted the investigation must be carried 
out by a suitably qualified person with site contamination assessment capability.  

Site / Base Manager 

Regional 
Environmental 
Personnel 

                                            

 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements. 

http://drnet.defence.gov.au/dsrg/emergencymanagement/pages/Home.aspx
http://drnet.defence.gov.au/dsrg/emergencymanagement/pages/Home.aspx
http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
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Seq Minimum 
Requirements 

Description Stakeholders with 
potential roles or 
responsibilities 

and delineate the 
extent of the 
impacts. 

Should concentrations of contaminants exceed guideline values, guidance must be sought from the 
Directorate of Environmental Remediation Program (DERP) on the approach to manage any further 
investigations or remediation activities. 

Any identified contamination in the soil or groundwater must be reported in the Defence CSR.  

1K.7.4 Evidence of 
environmental 
incident and 
emergency 
investigation must 
be documented and 
maintained 
(legislative 
requirement). 

Following notification of a potential environmental incident or emergency, a full assessment of the incident 
or emergency must be carried out. This may include the contamination assessment if one has been 
undertaken.  

Site / Base Manager 

Senior Environmental 
Personnel 

Regional 
Environmental 
Personnel 

1K.7.5 Training records to 
demonstrate that 
relevant personnel 
are trained to 
manage 
environmental 
incidents and 
emergencies must 
be kept (requirement 
as per AS). 

All relevant personnel should be trained in the EMP. Refresher training should also be provided at 
appropriate frequency.  

Records should be maintained to demonstrate that sufficient training has been undertaken. 

Site / Base Manager  

Facility Service 
Delivery Personnel 
(Contracted / Military / 
Civilian) 

Site / Base Work 
Health and Safety 
(WHS) 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Contamination/CSR.asp
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REGULATORY REQUIREMENTS 

44. A wide range of legislation and other regulatory instruments enacted by 
Commonwealth, State and Territory governments may be applicable to the 
management of heavy metals on live firing ranges, and land and water which may be 
impacted by heavy metal pollution.  

45. Defence and its contractors are to be generally familiar with the relevant 
legislative and other regulatory requirements associated with the site activities 
undertaken including Regulations, Guidelines, Licences, Permits, Consents and 
Approvals, relevant to the State or Territory in which their site is located. Reference 
can be made to the Defence Legal Obligations and Compliance Register (LOCR) 
found on DEQMS.  

46. All personnel should seek legal advice prior to taking action that may be 
required by State or Territory laws, to confirm that the relevant law is applicable to the 
Commonwealth and its specific activities. In some cases, there may be complex 
interactions between Commonwealth and State or Territory laws. 

DEFENCE GUIDANCE 

47. The following Defence documents collectively support this document: 

a. Defence PPMM (DEQMS) (Ref S), and the following Annexes 

(1) Annex 1E – Pollution Prevention Guideline – Liquid Waste Storage and 
Handling 

(2) Annex 1F – Pollution Prevention Guideline – Maintenance and Cleaning 
Activities 

(3) Annex 1H – Pollution Prevention Guideline – Solid Waste Storage and 
Handling 

(4) Annex 1I – Pollution Prevention Guideline – Stormwater Management 

b. Defence Quick Reference Guides (DEQMS) (Ref R) 

c. Defence Permanent (Land) Live Fire Training Facility Design Handbook 
(DEQMS) (Ref T) 

d. Defence Waste Minimisation Policy (Ref H) 

e. Defence WHS Manual (Ref M) 

(1) Volume 3, Part 3A, Chapter 8 Procedure: LEAD:00 Management of 
Lead in Indoor Firing Ranges 

http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://intranet.defence.gov.au/estatemanagement/
http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp
http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/TrainingAreas/LiveFireRange/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/TrainingAreas/LiveFireRange/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Waste/Default.asp
http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm
http://intranet.defence.gov.au/home/documents/data/DEFPUBS/DEPTMAN/WHSMAN/V3_Part_3A.pdf
http://intranet.defence.gov.au/home/documents/data/DEFPUBS/DEPTMAN/WHSMAN/V3_Part_3A.pdf
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POTENTIAL LIVE FIRING RANGE POLLUTANTS 

48. The size and diversity of the Defence estate presents a number of challenges 
in managing the risks of potential sources of pollution associated with live firing 
ranges. 

49. To mitigate environmental degradation, live firing ranges must be managed in 
accordance with this Guideline. 

50. Table 1K.8 identifies key pollutants of concern which may be present on 
Defence live firing ranges, which are considered under this Guideline. 

Table 1K.8: Key Live Firing Range Pollutant Types, Effects and Sources 

Pollutant Effect Source 

Lead Human health effects 

• Damage to the brain and nervous system 

• Behavioural problems and learning disabilities 

• Reproductive problems 

• Memory loss and concentration problems 

• Muscle and joint pain  

Environmental effects 

• Poison living organisms or damage their life processes in some 
other way 

• Toxic to marine and freshwater organisms 

• Can be persistent in the environment  

• Ammunition 
and 
ammunition 
components 

Antinomy Human health effects 

• Can affect skin, respiratory, cardiovascular, immune, genitourinary, 
reproductive, gastrointestinal and nervous systems 

Environmental effects 

• Poison living organisms or damage their life processes in some 
other way 

• Toxic to marine and freshwater organisms 

• Can be persistent in the environment  

• Antimony – a 
hardening 
agent 

• Arsenic – an 
impurity in 
lead 

• Copper – 
casing of 
ammunition 

• Nickel and 
Zinc – alloys 
with copper 

Arsenic 

Copper 

Nickel 

Zinc 

51. Other potential pollutants which are likely to be present in lesser quantities, 
which are not considered under this Guideline, include chemical components of 
ammunition or pollution caused during the testing of biological, chemical, radiological 
or nuclear weapons. Chemical components of ammunition may include: 

a. Explosives (eg 2,4,6-trinitrotoluene, nitroglycerine) 

b. Components from shell casings (eg potassium perchlorate diazodinitrophenol 
(DDNP)) 

c. Lead salts (including lead stearates and lead azides) 
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d. Components from propellants (eg dinitrotoluene, diphenylamine) 

e. Components of pyrotechnics like hexachloroethane and barium / strontium 
salts. 

52. Additional pollutants may also be generated during weapon cleaning, 
maintenance and workshop activities including oils and organic solvents such as 
degreasers. Reference can be made to Annex 1F (Maintenance and Cleaning 
Activities) of the Defence PPMM (DEQMS) (Ref S) for additional information on the 
management of maintenance and cleaning activities.  

http://www.defence.gov.au/estatemanagement/Governance/Policy/Environment/Default.asp
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POLLUTANT FATE AND TRANSPORT 

53. Heavy metals, including lead, accumulating on a live firing range may not 
always constitute a high environmental risk for the ongoing use and management of 
a site. 

54. When a lead bullet fragment is exposed to air and water, films of lead 
sulphate, lead oxides, and lead carbonates are formed. The film acts as a protective 
barrier that slows or halts corrosion of the underlying metal. 

55. The fate and transport of heavy metals in the environment will depend on a 
number of factors including but not limited to (Ref QQ): 

a. Live firing range size and design (eg stormwater system, stopbutt, targets 
etc) 

b. Climate (including annual rainfall) 

c. Topography and surface water flow 

d. Catchment type 

e. Location of surface water bodies 

f. Groundwater characteristics (depth, flow, and pH) 

g. Soil characteristics (type, grainsize, and pH) 

h. Vegetation cover (type and quantity). 

56. Heavy metals, in general, are insoluble in water, however can become 
soluble in alkaline or acidic conditions and / or if it has undergone oxidation. High / 
low pH soils can be naturally occurring or human induced (eg disturbance of acid 
sulfate soils). Rainwater can also be slightly acidic under certain conditions. It is 
therefore suggested that a pH range, for both soils and water, between 6.5 and 8.5 
be maintained where possible at the live firing range (Ref X). 

57. Dissolved metals can be transported via infiltration to groundwater or via 
stormwater to surface water, causing impacts to groundwater, sediments and / or 
surface water quality. Heavy metals can also be moved as particulate matter in 
surface water or wind. Figure 1K. 2: Live Firing Range Pollutant Fate and Transport  
outlines potential fate and transport mechanisms of heavy metal pollution from live 
firing ranges.  

58. If sufficient heavy metals are mobilised to the environment, sensitive 
receptors may be impacted. Human health risks could develop through use of 
impacted water or accidental ingestion of soils. Table 1K.2 and Table 1K.3 show 
current human health and ecological investigation levels for heavy metal 
contamination in soil and water.  

59. Stormwater run-off has the potential to erode and transport heavy metal-
impacted soil, and / or to a lesser extent, projectiles from within the confines of the 
stop butts. A number of factors can influence the potential transport of contaminants 
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from a live firing range including rainfall intensity, topography, soil type and 
obstructions such as vegetation and fabricated structures. 

60.  Heavy metals can be dissolved in rainwater and transported via stormwater 
to nearby surface water ways, or infiltrate to groundwater. 

AIRBORNE PARTICULATES OF HEAVY METALS 

61. Heavy metal particles may become airborne due to wind action, foot traffic or 
maintenance activities which disturb contaminated soils. Heavy metal particles may 
also become airborne when the ammunition is fired from a weapon. Airborne 
particles smaller than 10 microns can be inhaled, and fine particles less than 250 
microns in diameter can be incidentally ingested. 

62. Airborne particles may result in off-site pollution through wind erosion and 
deposition. 
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Figure 1K. 2: Live Firing Range Pollutant Fate and Transport  
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OTHER CONSIDERATIONS 

63. There are numerous WHS considerations associated with the management 
of live firing ranges. This Guideline only describes environmental requirements 
therefore any controls outlined in the Defence WHS Manual (Ref M) must also be 
implemented when managing live firing ranges.  

64. The design of the live firing range must be approved by the Design Authority. 
Further information on design requirements of live firing ranges can be found in 
Permanent (Land) Live Fire Training Facility Design Handbook found on DEQMS. 

65. Safety Data Sheets (SDSs) must be present and readily available for each 
EO and chemical stored within the live firing range. Personnel must be trained and 
made aware of the emergency response and first aid measures associated with 
exposure to the ammunition / explosives or the types of chemicals being handled and 
stored. SDSs can be found on ChemAlert. 

66. There are numerous bushfire considerations associated with the 
management live firing ranges. CHAPTER 6, Bushfire Management on the Defence 
Estate, of the Defence Manual of Fire Protection Engineering (MFPE) (Ref J) 
describes a process for identifying bushfire hazards on the Defence estate and 
outlines the requirements for managing risks arising from bushfire hazards though 
production of a Bushfire Management Plan (BMP). Further information can be found 
the Defence Bushfire Management page on DEQMS. 

67. Should a land use change be proposed from a live firing range to an 
alternative land use, adequate testing of soils and groundwater may be required to 
determine heavy metal contamination and the suitability for the alternative land use. 
Site remediation may be required before land use can be altered. 

68. Information on other environmental management topics such as soil, surface 
water and groundwater quality, water conservation and waste minimisation can be 
found on DEQMS. 

 

http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/TrainingAreas/LiveFireRange/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp
http://dsmachem.defence.gov.au/chemalert/
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Bushfire/Policy/BushfirePolicyMFPEChapter6.pdf
http://intranet.defence.gov.au/home/documents/departmental/manuals/mfpe.htm
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/Environment/Bushfire/Default.asp
http://intranet.defence.gov.au/estatemanagement/
http://intranet.defence.gov.au/estatemanagement/Default.asp
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Appendix 1K.A  

RANGE-SPECIFIC DE-LEADING REQUIREMENTS FOR LIVE FIRING RANGES 

 



 
 

 

Table 1K.A: Range-Specific De-leading Requirements for Live Firing Ranges 

Range Type Description Treatment for heavy metal removal 

Stopbutt – Classification 
Range – LDA.  

 

The stopbutt is safety critical in design, construction and 
maintenance to maintain the integrity of the applied LDA.  
 
The stopbutt is constructed to capture most directly aimed shots 
from direct fire and low angle ricochets. Projectiles can ricochet 
in both the horizontal and vertical planes. Horizontal deviation 
can allow the projectile to travel further and therefore higher 
along its trajectory before meeting the line of the stopbutt.  
 
Design specifications for constructing and maintaining stopbutts 
can be found in the Range Design Principles Handbook located 
on DEQMS. Further details may be sourced from the Design 
Authority through Range Design and Compliance Sections of 
DEEP  
 

De-leading is generally only required of the bullet 
scallops/scoops of the stop butt face. The scallops/scoops can 
be excavated out without modifying the whole face. 
 
The material removed from the face should be sifted to remove 
larger particles of metals to be recycled. 

The remaining earthen material may be disposed of off-site to 
an appropriate land fill facility. Testing of the material for heavy 
metal concentrations may be required to classify the waste for 
disposal. If classified as hazardous waste material, disposal 
costs can be large; OR 

The earthen material may be relocated to the rear of an 
existing stopbutt or EBC on the training area so as to manage 
the contaminated material in-situ and avoid off-site disposal 
costs. Requirements, including a contamination management 
and monitoring plan for this management practice are detailed 
in Table 1K.4.6.  
 

Environmental Bullet 
Catcher (EBC) 

 

EBCs: 

Are not a safety critical component of the facility and  provide no 
reduction of the applied RDA  

Are normally constructed on open or electronic open and 
marksmanship training ranges in order to contain the spread of 
heavy metal contamination on the training area 

Only require maintenance when there are erosion issues on the 
face which may compromise the clay core and the structure 
integrity or if there are pollution issues such as heavy metal 
migration to ground or surface water 

Vary in height but are generally 4.0 to 5.0 m in height with a 1:3 

The de-leading of EBCs is not required unless heavy metals 
are leaching into the environment and causing pollution above 
the levels listed in Tables 1K.2 and 1K.3. 

Heavy metals migrating via stormwater can be controlled by 
stormwater design. Refer to Table 1K.1.4 

De-leading can be undertaken in conjunction with maintenance 
activities for erosion control if required. If de-leading is 
undertaken for pollution prevention it may be practical and 
more cost effective to remediate the scallops only.  
 
The material removed from the face should be sifted to remove 
larger particles of metals to be recycled.   

The remaining earthen material may be disposed of off-site to 
an appropriate land fill facility. Testing of the material for heavy 



 
 

 

Range Type Description Treatment for heavy metal removal 
slope for erosion stability.  

Design specifications for constructing and maintaining stopbutts 
can be found in the Range Design Principles Handbook located 
on DEQMS. Further details may be sourced from the Design 
Authority through Range Design and Compliance Sections of 
DEEP  

 

metal concentrations may be required to classify the waste for 
disposal. If classified as hazardous waste material, disposal 
costs can be large; OR 

The earthen material may be relocated to the rear of an 
existing stopbutt or EBC on the training area so as to manage 
the contaminated material in-situ and avoid off-site disposal 
costs. Requirements, including a contamination management 
and monitoring plan for this management practice are detailed 
in Table 1K.4.6.  

 

25m Barracks Range Type 
A 

 

A 25m Barracks Range Type A: 

• Provides a stopbutt, bullet catcher and mantlet combination 
to provide a No Danger Area (NDA) status. The NDA 
provides a no danger area outside the confines of the 
facility. 

• The stopbutt is constructed from compacted earth or 
concrete wall or combination of both.  

• The design, construction and maintenance must be to strict 
specifications as it is critical to the maintenance of the 
integrity of the facility. 

 
Design specifications for constructing and maintaining the 
stopbutt, bullet catcher and mantlet combination can be found in 
the Range Design Principles Handbook located on DEQMS or 
further details may be sourced from the Design Authority through 
Range Design and Compliance Sections of DEEP  

De-leading requires excavation of the scallops of the bullet 
catcher. The material removed from the face should be sifted 
to remove larger particles of metals which can be recycled. 

The remaining earthen material may be disposed of off-site to 
an appropriate land fill facility. Testing of the material for heavy 
metal concentrations may be required to classify the waste for 
disposal. If classified as hazardous waste material, disposal 
costs can be large; OR 

The earthen material may be relocated to the rear of an 
existing stop butt or EBC on the training area so as to manage 
the contaminated material in-situ and avoid off-site disposal 
costs. Requirements, including a contamination management 
and monitoring plan for this management practice are detailed 
in Table 1K.4.6.  

 

25m Barracks Range Type 
B 

 

A 25m Barracks Range Type B: 

• Provides a stopbutt and enclosed bullet catcher chamber 
combination to provide the No Danger Area (NDA) status.   

All material contained within the stop butt and bullets catchers 
is required to be removed from site. This should be undertaken 
by a suitably qualified contractor.  

This type of range is generally located inside a base and does 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/TrainingAreas/LiveFireRange/Default.asp


 
 

 

Range Type Description Treatment for heavy metal removal 

• The stopbutt is constructed from tilt up concrete panels. 
The design, construction and maintenance to strict 
specifications is critical to the maintenance of the integrity 
of the facility. 

• The bullet catcher chamber consists of a typical sand bullet 
catcher enclosed by a floor, side walls and canopy 
constructed from concrete panels.   It also provides rubber 
backsplash curtains to reduce the occurrence of spent 
projectile and other debris backsplash to firers.  

• As the stopbutt is a safety feature the maintenance may 
need to be designed will be designed around safety 
maintenance programs.  

• The material change out is required to maintain the integrity 
of the rear wall of the facility. 

Monitoring, de-leading and refurbishment of the sand/sawdust  
bullet catchers on these facilities is critical in providing the 
required ballistic protection to the stopbutt wall.  Therefore this is 
a safety requirement rather than an environmental requirement. 
In general terms the allowable limit of ammunition to be fired on 
this range type is typically approximately five million rounds 
before de-leading and refurbishment is required.  

Design specifications for constructing and maintaining these 
safety critical components can be found in the Range Design 
Principles Handbook located on DEQMS. Further details may be 
sourced from the Design Authority through Range Design and 
Compliance Sections of DEEP  

not have capability to use existing stop butts or bullet catchers 
to manage material from stop butts or bullet catchers in-situ.  

The material can be sifted prior to disposal to remove larges 
particles of heavy metals (this will also decrease disposal 
costs). Recovered metals can be recycled.  

Sand and sawdust mixture must be disposed of to a suitably 
licensed land fill facility.  

Testing of the material for heavy metal concentrations may be 
required to classify the waste for disposal.  

Under no circumstances is the sifted material to be returned to 
the bullet catcher chamber as this old material no longer 
constitutes the mandatory ballistic requirements. 

Silica dust may present a health risk and work should be 
undertaken in accordance with the Defence WHS Manual.  

Indoor range – granulated 
bullet trap 

Granulated rubber bullet traps are generally used at 25m indoor 
ranges to stop the trajectory of the bullet.  . 
 

De-leading of the granulated rubber bullet traps must be 
undertaken when risk to human health requires it or the 
granulated rubber is no longer effective.  

The de-leading of granulated rubber bullet traps must be 
undertaken by suitably qualified contracted cleaners utilising 

http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm


 
 

 

Range Type Description Treatment for heavy metal removal 
HEPA Industrial vacuum cleaners in accordance with WHS 
requirements found in the Defence WHS Manual..  

Heavy metals are to be sent to a suitable recycling facility.  

The disfigured rubber granules can be sent to a suitable 
recycling facility 

Fresh granules must be installed prior to use 

Indoor range – steel 
escalator / decelerator 
bullet traps (wet and dry) 

Steel escalator / decelerator bullet traps are generally used for 
ballistic test fire facilities.  

The de-leading of steel escalator / decelerator bullet traps (wet 
or dry) must be undertaken by suitably qualified contracted 
cleaners and completed in accordance with WHS requirements 
found in the Defence WHS Manual. 

Heavy metals are to be sent to a suitable recycling facility.  

Contaminated wastewater must be treated and disposed of in 
accordance with Annex 1E (Liquid Waste Storage and 
Handling) of the Defence PPMM (DEQMS) (Ref S). 

Indoor range - sand bullet 
catcher  

Sand bullet catchers are bullet traps which are utilised on 
ballistic test fire facilities that require testing the nature of both 
tracer and armour piecing ammunition. 

De-leading of sand bullet catchers must be undertaken when 
risk to human health requires it or the sand bullet catcher is no 
longer effective.  

All material from the sand bullet catcher is to be removed by a 
suitably qualified contractor and completed in accordance with 
WHS requirements found in the Defence WHS Manual. 

The material can be moved to a facility for sifting.  

At a minimum the stockpile should be constructed to reduce 
run-off of the material to the environment with: 

• An impermeable base material (eg. hardstand or a HDPE 
liner is appropriate) 

• Bunding around the stockpile to reduce material being 

http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm
http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm
http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp
http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm


 
 

 

Range Type Description Treatment for heavy metal removal 
mobilised in stormwater run-off  

• Stormwater should be diverted around the stockpile  

Sifting will remove the larger particles of heavy metals which 
can be diverted to recycling. 

The remaining sand material may be disposed of off-site to an 
appropriate land fill facility. Testing of the material for heavy 
metal concentrations may be required to classify the waste for 
disposal. If classified as hazardous waste material, disposal 
costs can be large; OR 

The sand material may be relocated to the rear of an existing 
stop butt or EBC on the training area so as to manage the 
contaminated material in-situ and avoid off-site disposal costs. 
Requirements, including a contamination management and 
monitoring plan for this management practice are detailed in 
Table 1K.4.6.  
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MINIMUM HEAVY METAL POLLUTION PREVENTION REQUIREMENTS 

 

 

 

 

 

 

 



 
 

 

Table 1K.B: Minimum Heavy Metal Pollution Prevention Requirements 

Table 1K.B provides details of the minimum heavy metal pollution prevention requirements for low, medium, and high risk live firing ranges on the Defence estate. 
To determine a range’s heavy metal pollution risk rating, the Heavy Metals Risk Assessment Tool (HMRAT) should be used which is available on DEQMS. The 
HMRAT requires input of site specific range information such as soil type, annual rainfall and number of ammunition rounds used per year. These criteria are 
weighted to determine an overall risk rating of low, medium or high. The minimum heavy metal pollution prevention requirements presented in Table 1K.B are 
minimum requirements only, and additional pollution prevention requirements should be implemented where required. 
 
Risk 
Rating 

Risk Dimension Risk Dimension 

Low 
(Green) 

Facility Risk 
Dimension 

Maintenance 

Maintenance should be undertaken to maximise environmental benefit of the environmental controls in place. Maintenance 
may include upkeep of stormwater infrastructure, maintaining vegetation cover, or erosion reduction measures.  

Contaminated material must be considered when undertaking maintenance activities.  

Range Surface 

Vegetation must be maintained on stop butts / EBCs and along stormwater drainage areas. Where feasible, vegetation 
should cover the entire live firing range to reduce erosion and reduce heavy metal contamination moving off the live firing 
range or off-site with stormwater. 

The type of vegetation should be able to withstand the environment (activities, people and fauna), and be appropriate for 
the local climate. Consideration should also be given to the potential for fire, weeds and vermin associated with the 
vegetative cover. 

Native species are preferred over introduced species for vegetative cover for live firing range management. 

Ground cover can, in some instances, be improved through the application of a slow release fertiliser to promote growth. 
Mulch could also be used following seeding to promote growth, inhibit erosion and allow water retention. 

Fire must be considered. The area directly surrounding an Explosive Ordinance (EO) store (15 – 20 m) or within the 
traverse should be clear of vegetation to minimise the fire risk to the facility. 

Civil Environmental Features 

Environmental bullet catchers or earthen berms should be constructed to reduce the area of potential contamination by 
concentrating bullets onto the live firing range.  

Stormwater run-off must be managed to minimise heavy metals leaving the site, either in dissolved phase or as particulate 
matter.  

http://intranet.defence.gov.au/estatemanagement


 
 

 

Risk 
Rating 

Risk Dimension Risk Dimension 

Stormwater egresses should be maintained to divert stormwater around live firing ranges.  

Civil stormwater design must be undertaken by an appropriately qualified and experienced person, based on the volume 
and velocity of stormwater run-off, as well as consideration to the depth of groundwater. 

Stormwater management systems should be regularly inspected to ensure they are operating correctly, and free from 
obstruction and excessive pooling of water. 

For more information on stormwater management refer to Annex 1I (Stormwater Management) of the Defence PPMM 
(DEQMS) (Ref S). 

Environmental Risk 
Dimension  

Soil Management 

Topsoil at live firing ranges must be maintained with a pH of between 6.5 and 8.5 pH. 

Heavy metals are less likely to become mobile at pH between 6.5 and 8.5. 

Soil additives (eg lime, sulfates and phosphate) can be a relatively inexpensive and effective ways to manage soil pH, and 
reduce the risk of heavy metal contamination moving off the live firing range or off-site. 

Appropriately qualified and experienced personnel should be consulted to determine the appropriate type and amount, if 
any, of soil additive required for maintaining soils on live firing ranges. 

Adding too little soil additive will not have the desired effect on soil management, however adding too much soil additive 
could cause additional environmental problems, and may even increase heavy metal mobility. 

B1 (section range) and B2 (sneaker range) ranges are often heavily vegetated. Soil pH changes are not recommended in 
these areas, Changes in soil pH may have a negative impact on vegetation type and growth. 

Slope / Gradient Management 

Engineering solutions to slope / gradient management may not be required. Maintenance of vegetation cover may be used 
to reduce the velocity of stormwater leaving the site. 

 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp


 
 

 

Risk 
Rating 

Risk Dimension Risk Dimension 

Beneficial Risk 
Dimension 

Monitoring and Maintenance 

A site-specific HMMP must be developed which details monitoring requirements of soil, vegetation cover, groundwater, 
surface water, stormwater and wastewater associated with the live firing range. 

The frequency of monitoring and management activities should be established on a site-by-site basis to maximise input into 
heavy metal management requirements to prevent pollution to the environment.  

Reporting requirements should also be outlined in the HMMP. 

The HMMP requirements may be included in the range management plan. 

 

Yellow 
(Medium) 

Facility Risk 
Dimension 

 

 

 

 

 

 

 

 

 

 

 

 

Maintenance 

Maintenance should be undertaken to maximise environmental benefit of the environmental controls in place. Maintenance 
may include upkeep of stormwater infrastructure, maintaining vegetation cover, or erosion reduction measures.  

Contaminated material must be considered when undertaking maintenance activities.  

Range Surface 

Vegetation cover must be incorporated in the design of live firing ranges. Vegetation cover provides erosion protection and 
dust control, to prevent sediment and trace metals from entering stormwater. 

Vegetation must be maintained on stop butts / EBCs and along stormwater run-off pathways. Where feasible, vegetation 
must cover the entire live firing range to reduce erosion and the risk of heavy metal contamination moving off the live firing 
range or off-site. 

The type of vegetation cover must be able to withstand the environment (people and fauna), and be appropriate for the 
local climate. Consideration should also be given to the potential for fire, weeds and vermin associated with vegetative 
cover. 

Native species are preferred over introduced species for vegetative cover and live firing range management. 

To maintain grass cover on live firing ranges, mowing frequency should allow time for grass growth. Grass between the 
firing line and the target should be mown to enable line of site, whilst grass behind the target must be grown as long as 
possible, and not cut shorter than 10 cm. 

Where practicable, the live firing range should have planned downtime to allow for vegetation growth. Traffic and access 
must be limited to the areas surrounding the live firing range, to enable a natural vegetation buffer (consisting of trees, 



 
 

 

Risk 
Rating 

Risk Dimension Risk Dimension 

 

Facility Risk 
Dimension 

shrubs and ground cover) to form.  

If natural vegetation is not present in the area surrounding the live firing range, then a buffer area should be planted.  

During construction of the range best possible care should be taken to maintain existing native vegetation surrounding the 
live firing range, including trees, shrubs, vines and grasses.  

Ground cover can, in some instances, be improved through the application of a slow release fertilizer to promote growth. 
Mulch can also be used following seeding to promote growth, inhibit erosion and allow water retention. 

Fire must be considered. The area directly surrounding an Explosive Ordinance (EO) store (15 – 20 m) or within the 
traverse should be clear of vegetation to minimise the fire risk to the facility. 

Civil Environmental Features 

Stop butts or environmental bullet catchers or earthen berms must be constructed to reduce the area of potential 
contamination by concentrating bullets onto the live firing range.  

Stormwater run-off must be managed to minimise heavy metals leaving the site, either in dissolved phase or as particulate 
matter.  

Stormwater egresses should be maintained to divert stormwater around live firing ranges.  

Civil stormwater design must be undertaken by an appropriately qualified and experienced person, based on the volume 
and velocity of stormwater run-off, as well as consideration to the depth of groundwater. 

The stormwater systems should consist of grass swales at the base of the stop butt or EBC, or at the top of the berm to 
direct water away from the live firing range.  

Stormwater systems should be stabilised using structures to decrease the velocity of the stormwater. All systems should be 
contoured to inhibit erosion. 

The velocity of stormwater should be decreased by minimising the slope and putting filter systems and / or check dams 
within the run-off pathway. Filter systems (including filter beds and containment ponds) can be used to remove the 
sediment and trace metals from the stormwater prior to release to surface water. 

Stormwater management systems must be regularly inspected to ensure they are operating correctly, and free from 
obstruction and excessive pooling of water. 

For more information on stormwater management refer to Annex 1I (Stormwater Management) of the Defence PPMM 
(DEQMS) (Ref S). 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp


 
 

 

Risk 
Rating 

Risk Dimension Risk Dimension 

Environmental Risk 
Dimension 

Soil Management 

Topsoil at live firing ranges must be maintained with a pH of between 6.5 and 8.5 pH. 

Heavy metals are less likely to become mobile at pH between 6.5 and 8.5. 

Soil additives (eg lime, sulfates and phosphate) can be a relatively inexpensive and effective ways to manage soil pH, and 
reduce the risk of heavy metal contamination moving off the live firing range or off-site. 

Appropriately qualified and experienced personnel should be consulted to determine the appropriate type and amount, if 
any, of soil additive required for maintaining soils on live firing ranges. 

Adding too little soil additive will not have the desired effect on soil management, however adding too much soil additive 
could cause additional environmental problems, and may even increase heavy metal mobility. 

B1 (section range) and B2 (sneaker range) ranges are often heavily vegetated. Changes to soil pH are not recommended in 
these areas, Changes in soil pH may have a negative impact on vegetation type and growth. 

Slope / Gradient Management 

Structured stormwater diversions should be used to divert stormwater around live firing ranges.  

Stormwater systems should be stabilised and contoured to inhibit erosion. 

Maintenance of vegetation cover may also be used to reduce the velocity of stormwater leaving the site. 



 
 

 

Risk 
Rating 

Risk Dimension Risk Dimension 

Beneficial Risk 
Dimension 

Monitoring and Maintenance 

A site-specific HMMP must be developed which details monitoring requirements of soil, vegetation cover, groundwater, 
surface water, stormwater and wastewater associated with the live firing range. 

The frequency of monitoring and management activities should be established on a site-by-site basis to maximise input into 
heavy metal management requirements to prevent pollution to the environment.  

Where sensitive receptors are at risk of heavy metal contamination, comprehensive monitoring must occur, and 
management actions must be included in the HMMP should criteria levels be exceeded. 

Reporting requirements should also be outlined in the HMMP. 

 



 
 

 

Risk 
Rating 

Risk Dimension Risk Dimension 

Red (high) Facility Risk 
Dimension 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Range Surface 

Vegetation cover must be incorporated in the design of live firing ranges. Vegetation cover provides erosion protection and 
dust control, to prevent sediment and trace metals from entering stormwater. 

Vegetation must be maintained on stop butts / EBCs and along stormwater run-off pathways. Where practicable, vegetation 
must cover the entire live firing range to reduce erosion and the risk of heavy metal contamination moving off the live firing 
range or off-site. 

The type of vegetation cover must be able to withstand the environment (people and fauna), and be appropriate for the 
local climate. Consideration should also be given to the potential for fire, weeds and vermin associated with vegetative 
cover. 

Native species are preferred over introduced species for vegetative cover and live firing range management. 

To maintain grass cover on live firing ranges, mowing frequency should allow time for grass growth. Grass between the 
firing line and the target should be mown to enable line of site, whilst grass behind the target must be grown as long as 
possible, and not cut shorter than 10 cm. 

Where possible, the live firing range should have planned downtime to allow for vegetation growth. 

Traffic and access must be limited to the areas surrounding the live firing range, to enable a natural vegetation buffer 
(consisting of trees, shrubs and ground cover) to form.  

If natural vegetation is not present in the area surrounding the live firing range, then a buffer area must be planted.  

If necessary, the area could be seeded using mechanical or aerial seeding. A well-developed plan should be implemented 
prior to seeding. 

During the construction and development phases. care must be taken to maintain existing native vegetation surrounding the 
live firing range, including trees, shrubs, vines and grasses, during  

Ground cover on the range can, in some instances, be improved through the application of a slow release fertilizer to 
promote growth. Mulch can also be used following seeding to promote growth, inhibit erosion and allow water retention. 

Fire must be considered. The area directly surrounding an Explosive Ordinance (EO) store (15 – 20 m) or within the 
traverse should be clear of vegetation to minimise the fire risk to the facility. 

Civil Environmental Features 

Stormwater run-off must be managed to minimise heavy metals leaving the site, either in dissolved phase or as particulate 
matter.  



 
 

 

Risk 
Rating 

Risk Dimension Risk Dimension 

 

Facility Risk 
Dimension 

Stormwater egresses should be maintained to divert stormwater around live firing ranges.  

Civil stormwater design must be undertaken by an appropriately qualified and experienced person, based on the volume 
and velocity of stormwater run-off. Depth to groundwater must also be considered during civil stormwater design. 

The stormwater system should consist of grass swales at the base of the stop butt or EBC, or at the top of the berm to 
direct water away from the live firing range. Stormwater run-off should also be diverted using land shaping or diversion 
ditches. 

Stormwater systems must be stabilised using structures to decrease the velocity of the stormwater. All systems must be 
contoured to inhibit erosion. 

The velocity of stormwater must be decreased by minimising the slope and putting filter systems and / or check dams within 
the run-off pathway. Filter systems (including filter beds and containment ponds) must be used to remove the sediment and 
trace metals from the stormwater prior to release to surface water. 

Detention basins must be used to retain heavy metal contaminated sediments / particles on-site. These must be designed 
to avoid contaminating groundwater, reduce access by fauna (in particular water birds), and to reduce long term water 
pooling. ` 

All containment must be above the groundwater table, and an impermeable membrane and clay lining must be used to 
prevent trace metals leaching from the detention basins. 

Stormwater management systems must be regularly inspected to ensure they are operating correctly, and free from 
obstruction and excessive pooling of water. 

For more information on stormwater management refer to Annex 1I (Stormwater Management) of the Defence PPMM 
(DEQMS) (Ref S). 

http://intranet.defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Default.asp


 
 

 

Risk 
Rating 
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Environmental  

Risk Dimension  

Soil Management 

Topsoil at live firing ranges must be maintained with a pH of between 6.5 and 8.5 pH. 

Heavy metals are less likely to become mobile at pH between 6.5 and 8.5. 

Soil additives (eg lime, sulfates and phosphate) can be a relatively inexpensive and effective ways to manage soil pH, and 
reduce the risk of heavy metal contamination moving off the live firing range or off-site. 

Appropriately qualified and experienced personnel should be consulted to determine the appropriate type and amount, if 
any, of soil additive required for maintaining soils on live firing ranges. 

Adding too little soil additive will not have the desired effect on soil management, however adding too much soil additive 
could cause additional environmental problems, and may even increase heavy metal mobility. 

B1 (section range) and B2 (sneaker range) ranges are often heavily vegetated. Changes to soil pH are not recommended in 
these areas, Changes in soil pH may have a negative impact on vegetation type and growth. 

Slope / Gradient Management 

Structured stormwater diversions must be used to divert stormwater around live firing ranges.  

Where appropriate, land shaping must be used to decrease the slop / gradient of a live firing range to control stormwater 
velocity.  

Stormwater systems must be stabilised and contoured to inhibit erosion. 

Maintenance of vegetation cover may also be used to reduce the velocity of stormwater leaving the site. 

Beneficial Risk 
Dimension 

Monitoring and Maintenance 

A site-specific HMMP must be developed which details monitoring requirements of soil, vegetation cover, groundwater, 
surface water, stormwater and wastewater associated with the live firing range. 

The frequency of monitoring and management activities should be established on a site-by-site basis to maximise input into 
heavy metal management requirements to prevent pollution to the environment.  

Where sensitive receptors are at risk of heavy metal contamination, comprehensive monitoring must occur, and 
management actions must be included in the HMMP should criteria levels be exceeded. 

Reporting requirements should also be outlined in the HMMP. 
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TOC    Total Organic Carbon 
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BACKGROUND 

1. The Department of Defence (Defence) is required, where possible, to prevent 
pollution resulting from Defence activities, thereby reducing waste and potential 
impacts to the environment.  

2. The Defence estate is subject to a range of complex activities which are vital 
to Defence’s primary mission to defend Australia and its national interests. Some of 
these activities have the potential to pollute the environment. In order to identify, 
manage and prevent environmental impacts, potential pollutants and known 
contamination in the environment needs to be monitored appropriately.  

3. The objective of routine surface water, groundwater and sediment quality 
monitoring (hereby referred to as routine water quality monitoring) is to understand 
how current and historical Defence activities impact on the environment and human 
health. Routine water quality monitoring, therefore, forms an integral part of 
identifying pollution and monitoring known contamination, to enable sound 
management of the environment on the Defence estate.  

4. Routine water quality monitoring is required for a number of reasons 
including: 

a) Conditions imposed on Defence from the Commonwealth or State / Territory 
governments which deems water quality monitoring mandatory 

b) Conditions imposed by a site contamination auditor or technical advisor or 
through a human health or ecological risk assessment process 

c) Defence requirements for management of potential pollution of the estate (eg 
underground petroleum storage system (UPSS) monitoring) 

d) Activities are occurring on the estate which impact water quality. 

e) Further management action is required, as per the Defence Contamination 
Management Manual (DCMM) (Ref M) and the Defence Contamination Management 
Sequence (Swimlanes) (Ref K), or long term monitoring is required to monitor the risk 
to human health or the environment from historical contamination of groundwater, 
sediments and surface water. 

5. This Guideline and associated appendixes include monitoring requirements 
and specifications for routine water quality monitoring on the Defence estate. The 
Appendices to this Guideline are: 

a) Appendix A – Developing a Water Quality Monitoring Plan 

b) Appendix B – Routine Groundwater Monitoring 

c) Appendix C – Routine Sediment Monitoring 

d) Appendix D – Routine Surface Water Monitoring 

e) Appendix E – Reporting and Data Management 

http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/Docs/DCMM/Swimlanes.pdf
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/Docs/DCMM/Swimlanes.pdf


Pollution Prevention Guideline Annex 1L – Routine Water Quality Monitoring 
 

1L–4 

6. Figure 1L.1 provides visual context to the relationship between this 
Guideline and the development and implementation of Water Quality 
Monitoring Plans (WQMPs) and associated monitoring activities and 
outcomes. Figure 1L.1 is not designed to be exhaustive of all inputs and 
outputs of routine water quality monitoring on the Defence estate. 

7. The Pollution Fate and Transport section of this Guideline describe the 
potential pathways of pollutants into the environment. 

 

Figure 1L.1: Routine Water Quality Monitoring Component Definitions 

 

WATER QUALITY MONITORING PLANS 

8. It is imperative that routine water quality monitoring is carried out at 
appropriate frequencies, using appropriate methodologies, through the 
development of consistent WQMPs. 
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9. WQMPs detail site-specific routine monitoring requirements and are an 
important reference document for Defence personnel and contractors who 
undertake routine monitoring. It is important that WQMP requirements are 
adhered to and regularly reviewed to ensure that routine water monitoring is 
carried out in an appropriate and efficient manner, and that data collected is 
relevant, repeatable and reliable. A Conceptual Site Model (CSM) assists in 
understanding and communicating the environmental conditions at a site, 
and the WQMP must be based on the CSM.  

10. A WQMP will use the information in the CSM and the site history to define: 

a) Sampling locations 

b) Rationale for monitoring  

c) Relevant regulations (including Commonwealth and relevant state/territory) 

d) Data Quality Objectives (DQOs) 

e) Applicable assessment criteria and investigation levels 

f) Frequency of monitoring  

g) Field sampling methodologies 

h) Analytical suites 

i) Reporting requirements 

j) A process for review of routine monitoring activities. 

11. Planning and implementing an effective WQMP and associated monitoring 
program is paramount to enabling Defence to assess the presence of 
contamination to inform management decisions and remedial actions, should 
they be required. 

12. The management and communication of routine water quality monitoring 
data is vital to ensure that the data obtained by Defence is used to effectively 
inform decision making and manage environmental risks.  

13. Ongoing monitoring programs should be reviewed at an appropriate 
frequency to promote Continual Improvement (CI) and to rationalise 
monitoring methodologies (monitoring points, monitoring durations and 
frequencies, analytical suites etc). 

GUIDELINE REQUIREMENTS AND PERFORMANCE STANDARDS 

14. This Guideline was developed to provide Defence with consistent and 
effective routine water quality monitoring programs that produce reliable data 
to inform Defence decision making processes.  

15. This Guideline does not provide information regarding the management or 
remediation of contaminated land on the Defence estate. Information on the 
management of contaminated land can be found in the DCMM (Ref M) or by 

http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
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contacting the Directorate of Contamination Assessment and Remediation 
Management (DCARM). 

16. This Guideline includes a nationally consistent approach to water quality 
monitoring in accordance with the legislative framework and leading practices 
being applied to Australian industry. The content of this Guideline is not 
intended to be detailed and prescriptive, and must be read in conjunction with 
the documents outlined in the Regulatory Requirements section of this 
Guideline and relevant Australian Standards (AS).  

17. It is intended that the pollution prevention initiatives outlined in this Guideline 
be incorporated into relevant Defence and Defence contractor operating 
procedures and business processes. 

18. Roles and Responsibilities for implementation of this Guideline are outlined in 
Chapter 2 of the Defence Pollution Prevention Management Manual (PPMM) 
(Ref I) on the Defence Estate Quality Management System (DEQMS). 

19. All assessment and the development of management strategies outlined in 
this guideline should be carried out by an appropriately qualified and 
experienced environmental professional. 

20. If there is any doubt regarding the requirements and performance standards 
set out in this Guideline, guidance should be sought from Environment and 
Sustainability Managers and / or the Environment and Engineering (EE) 
Branch of the Estate and Infrastructure Group (E&IG). 

21. Defence specific requirements for routine water quality monitoring are 
included in Table 1L.1. 

mailto:environmentandheritage@defence.gov.au
mailto:environmentandheritage@defence.gov.au
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Pollution/docs/PPMM/PPMM.pdf
http://intranet.defence.gov.au/estatemanagement/
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Table 1L.1: Requirements for Routine Water Quality Monitoring 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Procurement 

1L.1.1 Conduct all routine 
water quality 
monitoring in 
accordance with 
this Guideline. 

All routine water quality monitoring must be conducted in accordance with the requirements set out in this 
Guideline. 

This Guideline must be provided to all parties undertaking routine water quality monitoring activities for 
Defence, including as part of any tender documentation provided to contractors and / or consultants 
conducting routine water quality monitoring for Defence. 

Directorate of Estate 
Environment & Energy 
Service Delivery 
(DEEESD) 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

Water Quality (WQ) 
Monitoring Contractor 
/ Consultant 

Planning and Implementation 

1L.1.2 Consider 
Ecologically 
Sustainable 
Development 
(ESD) in the 
planning and 
implementation of 
all routine 
monitoring. 

Like any activity undertaken on the Defence estate, routine environmental monitoring has the potential to 
produce waste. Therefore, all WQMPs should aim to incorporate the principles of ESD by promoting 
recycling, re-use and reduction of waste-to-landfill. 

Where practicable, the waste minimisation hierarchy (prevention, minimisation, re-use, recycle, energy 
recovery, and landfill) should be incorporated into prioritising initiatives. 

Where appropriate, avoid any unnecessary production of waste and wastewater by: 

 Identifying any potentially polluting activities that can be minimised and / or combined 

 Incorporating new and improved technologies that minimise waste production 

DEEESD 

Procurement 
personnel  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1L.1.3 Design water 
quality monitoring 
programs in an 
efficient manner. 

Water quality monitoring programs should be designed in a cost effective manner without compromising 
the program and / or the DQOs. The WQMP should contain efficient field procedures and streamlined 
reporting and data management practices and outcomes. 

DEEESD 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.4 Undertake 
appropriate 
consultation with 
relevant 
stakeholders 
during the planning 
and 
implementation of 
routine monitoring. 

Workshop sessions with relevant stakeholders should be included as part of the program start-up and 
planning phase to facilitate the development and implementation of an appropriate and efficient routine 
water quality monitoring program. 

At any stage, advice should be sought from Environment and Sustainability Managers regarding any 
uncertainties on planning and implementing a WQMP that meets the requirements and performance 
standards set out in this guideline, and / or for information regarding any activity which has the potential to 
cause environmental harm. 

DEEESD 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

Conceptual Site Model 

1L.1.5 Develop a CSM to 
understand and 
communicate site-
specific 
environmental 

A CSM must be developed for each site. The development of a CSM should include a review of current 
and historical site activities, site characteristics, hydrology and hydrogeology. The CSM should then be 
used to inform the monitoring frequencies and methodologies used.  

The presentation of the CSM should correspond to the scale and complexity of the known water quality 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

conditions. impacts at a site. 

Depending on the size and complexity of the base the CSM may be split into more manageable areas 
such as a Garrison Estate Management System, Environmental Factor Management – Contaminated 
Sites Records (GEMS EFM–CSR) site or a potentially polluting activity. Several CSMs may need to be 
developed for a base. 

The CSM is a “live” component of a WQMP that should be updated when new information is obtained (ie 
after a monitoring event). 

Information on potential pollution or actual site contamination at a site can be found on the GEMS EFM-
CSR, the Environmental Management Plan, or through a review of previous reports held by the 
Environment and Sustainability Manager. 

Further information on developing a CSM can be found in Appendix 1L.A. 

Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.6 Include an 
appropriately 
detailed site figure 
in the WQMP. 

An appropriately detailed site figure should be included in the WQMP to show site details, buildings 
(including asset numbers), activities / processes, potential / known sources, existing groundwater and 
surface water sampling locations and, if available, an indication of the extent of contamination in 
groundwater and surface water. A schematic figure or cross section may also helpful for more complex 
sites. 

Site figures produced for routine monitoring must be reviewed by the Base Support Manager (BSM) or 
relevant Defence security personnel to ensure they meet Defence security requirements, and are able to 
be released to the public domain when required.  

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

Base Support 
Manager (BSM) 

Assessment Criteria and Environmental Values 

1L.1.7 Conduct an 
Environmental 
Values (EV) 
assessment of the 
surface water and 

In accordance with the National Environment Protection (Assessment of Site Contamination) Measure 
1999 (ASC NEPM) (Ref T), an EV assessment of the surface water and groundwater should be 
undertaken in order to determine the uses of the water that need to be protected at the site or in the 
vicinity of the site. The assessment criteria chosen will be based on the minimum level of protection 
required for the use of the water.  

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

groundwater. When completing the EV assessment, a description of the ecosystem condition for the site should be 
detailed. Further details can be found in the Water Quality Management Strategy (NWQMS) – Australian 
Guidelines for Water Quality Monitoring and Reporting, 2000 (Ref U). 

Where required and / or deemed appropriate (eg offsite EVs), outcomes of the EV assessment should be 
discussed with relevant state / territory authorities. 

EV assessments undertaken for existing site Environmental Management Plans should be considered to 
inform the EV assessment of surface water and groundwater, where appropriate. 

See Appendix 1L.A for further information and a template of an EV assessment. 

Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.8 Establish 
applicable 
assessment criteria 
for comparing 
monitoring results.  

A WQMP should detail the assessment criteria, against which analytical results will be compared to 
determine whether further investigations, remediation or management activities are required. 

In most cases the assessment criteria chosen for a Defence site will be influenced by Commonwealth 
regulations and guidance (eg the National Environment Protection Measure (NEPM) (Ref T), PFAS 
National Environmental Management Plan (NEMP) (Ref Q), Australian and New Zealand Environment 
Conservation Council (ANZECC), Agriculture and Renouncement Management Council of Australia and 
New Zealand (ARMCANZ) etc).However, if water is or has the potential to impact offsite areas (eg State 
land) then comparison to State / Territory government guidelines will be required. The Defence Legal 
Obligations and Compliance Register (LOCR) can be referred to for relevant State / Territory guidelines. 

The most relevant assessment criteria to the site should be adopted to water quality monitoring. See 
Appendix 1L.A for applicable assessment criteria for the Defence estate. 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.9 Where sufficient 
data exists, or a 
human / ecological 
risk assessment 
has been 
undertaken, 
develop site 
specific trigger 
values.  

Site-specific trigger values should be developed as per ANZECC guidelines (Ref B) where sufficient data 
and understanding of the site exists, or if a tier 2 or tier 3 human health or ecological risk assessment has 
been undertaken. 

For offsite monitoring locations, regulatory approval by the State / Territory regulator will be required if 
site-specific trigger values are proposed to be used.  

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Data Quality Objectives 

1L.1.10 Develop DQOs for 
the site / base 
within the WQMP. 

The DQO process is an important tool for project managers and planners to determine the type, quantity, 
and quality of data needed to support their decisions. 

The seven steps in the DQO process are: 

 Step 1: State the problem. 

 Step 2: Identify the decision/goal of the study. 

 Step 3: Identify the information inputs. 

 Step 4: Define the boundaries of the study. 

 Step 5: Develop the analytical approach. 

 Step 6: Specify performance or acceptance criteria. 

 Step 7: Develop the plan for obtaining data. 

DQOs should be assessed during routine water quality monitoring reporting. 

Further information on the development of DQOs can be found in Appendix B, Schedule B2, ASC NEPM 
(Ref S. 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

Sampling Planning and Methodology 

1L.1.11 Plan sampling 
based on the CSM, 
EV assessment 
and DQOs, and 
establish an 
appropriate 
sampling density 
and frequency. 

The monitoring approach undertaken for each site should be consistent with the DQOs and program 
objectives. Monitoring may include one or more of the following: 

 Monitoring at the point of pollution discharge to environment (eg monitoring of potential pollution from 
UPSS) 

 Monitoring at the boundary of an ‘attenuation zone’ sufficient to allow for dilution and possible 
degradation of contaminants (eg monitoring the boundary of a known groundwater plume) 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

 Monitoring at the boundary of the property upon which the pollution is discharged to manage offsite 
risks (eg increase in pollution in surface water moving offsite). 

Where applicable (eg facilities leased from Defence and operating under an EPA license), monitoring 
should also be consistent with any state / territory authority licensing requirements.  

Rationale behind the inclusion or admission of sampling locations and their frequency of sampling should 
be included in the WQMP. This will assist in Defence reviews of WQMPs, and allow the plan to be 
updated in a logical fashion if the risk profile of the site or CSM changes. 

See Appendix 1L.A for further information on sample planning and processes for establishing an 
appropriate sampling density and frequency. 

Contractor / 
Consultant 

1L.1.12 Detail appropriate 
sampling methods 
within the WQMP. 

Detailed descriptions of routine water quality sampling methods should be included in a WQMP to ensure 
sampling conducted accurately and in repeatable manner. 

The same method of sampling should be used each time to allow for data comparison. If alternative 
sampling methods are proposed, then a detailed rationale should be provided along with approval from 
Environment and Sustainability Managers. 

The analysis suite to be collected and previous sampling methods should help inform the methodology of 
sampling, as well as depth of sampling media, depth of sampling required, and sampling density etc. 

Advice on the sampling methods and results must be sought from an appropriately qualified and 
experienced person. 

See Appendix 1L.A for further resources on sampling methodology. 

See Appendix 1L.B (Routine Groundwater Monitoring), Appendix 1L.C (Routine Sediment Monitoring), 
and Appendix 1L.D (Routine Surface Water Monitoring) for further information on sampling requirements. 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.13 Establish and 
rationalise an 
appropriate 
analytical suite. 

An appropriate analytical suit and rationalisation must be provided in the WQMP. 

The site history, current site use, results of previous assessment work, previous contamination reports, 
and the CSM should inform the analytical suite for routine monitoring.  

If routine monitoring of historical activities has returned results for particular analytes, at a particular 
monitoring location (where there is no remaining potential source of contamination), below the laboratory 
limit of reporting (LOR), or below the adopted screening criteria, then those analytes may be removed 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

from the program at that location. 

Where results are below LOR, and a potential source of contamination still exists (e.g. a disused 
underground storage tank (UST), Defence Fuel Installation (DFI), or known site contamination), then a 
review of the risk to receptors from contamination must be undertaken to determine if monitoring can 
cease where appropriate, or monitoring frequency reduced.  

The CSR and WQMP for the site must to be updated to reflect any changes to the monitoring regime.  

Water quality data such as cations, anions, and Total Organic Carbon (TOC) may give an indication of 
ecosystem health and the groundwater quality. Cation and anion data should only be included for routine 
groundwater monitoring if there is uncertainty in the groundwater quality, recharge sources or 
groundwater aquifer characteristics and the information is required to inform the WQMP. 

Where a groundwater well is acting as a sentinel well (a well specifically located to provide advanced 
warning of contamination movement towards a drinking water supply), it should be identified within the 
WQMP to avoid inappropriate changes to the analytical suite at these locations. 

Further information on identifying potential water quality issues and establishing an appropriate analytical 
suite can be found in Appendix 1L.A. 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.14 Select appropriate 
sampling 
equipment for 
routine monitoring 
activities. 

The selection of the appropriate equipment for routine water quality monitoring sampling must be based 
on careful consideration of the following: 

 attributes of the field analysis required 

 the target analytes 

 likely contaminant distribution 

 cost and logistical issues 

 field filtration requirements 

 decontamination requirements. 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.15 Ensure the 
appropriate 

Appropriate National Association of Testing Authorities (NATA) accredited laboratory supplied sampling 
containers, for the analyses being tested, are required to be used for all routine sampling. 

Procurement 
personnel (Civilian or 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

handling and 
transport of all 
routine water 
quality monitoring 
samples collected. 

All sample containers are to be labelled and stored appropriately. 

Samples should be immediately placed in a chilled cooler (esky) and kept chilled at 4 ºC during storage 
and transport. An esky with ice bricks is preferred over loose ice during transportation, as this reduces the 
risk of cross contamination by melt water. 

Samples should be delivered to the nominated NATA accredited laboratory / laboratories within laboratory 
specified holding times. Sample holding times should be discussed with the nominated laboratory / 
laboratories prior to sampling. 

Care should be taken to protect samples and avoid cross contamination during transport by ensuring: 

 Sample lids are tightly sealed 

 Sample containers are appropriately packaged 

 Sample containers are fitted tightly in the esky 

 Sample containers are chilled and not covered by water  

Quality Assurance / Quality Control (QA/QC) samples must be treated in the same manner as the primary 
samples. 

Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.16 Establish and 
implement 
appropriate 
decontamination 
protocols for all 
non-disposable 
sampling 
equipment. 

 

 

 

 

Decontaminate all non-disposable sampling equipment between sampling sites to avoid cross-
contamination. Appropriate decontamination protocols for all non-disposable sampling equipment must be 
detailed in the WQMP. 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Routine Monitoring Activities  

1L.1.17 Conduct all routine 
monitoring, 
sampling, and 
reporting in line 
with the WQMP, 
legislative 
requirements and 
relevant guidelines 
and ASs. 

All routine monitoring, sampling and reporting activities must be undertaken by a suitably qualified and 
experienced person in accordance with DQOs set out in the WQMP and any legislative requirements and 
relevant guidelines and ASs. 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.18 Ensure the 
appropriate use of 
surface water, 
groundwater, and 
sediment quality 
guidelines when 
developing a 
sampling plan. 

The WQMP must ensure the appropriate use of surface water, groundwater, and sediment quality 
guidelines when developing a sampling plan, and take into consideration the environment from which the 
sampling is undertaken. 

Appropriate use of guidelines is also required to inform management decisions for modified waterways on 
the site. 

Surface Water 

Surface water guideline values for analytical results from streams and rivers have been developed for use 
on results from natural and flowing water ways. Care must be taken when applying surface water 
guideline values to: 

 Stormwater systems 

 Edges of mixing zones 

 Dams 

 Water which is not flowing and / or stagnant (eg dry season sampling) 

 End of pipe sampling 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

 Highly modified systems. 

Sediment 

When comparing analytical results against guidelines and developing a sediment sampling plan, 
consideration must be given to the quality of the waterway from which the sediment is collected. Sediment 
sampling may not be required for modified waterways (eg stormwater drains, dams, re-aligned creeks) 
and may give non-meaningful contamination results. 

1L.1.19 Store, handle, and 
dispose of all 
potentially 
contaminated 
water collected 
during sampling 
appropriately. 

All potentially contaminated excess water collected during sampling (eg purged groundwater) must be 
stored appropriately: 

 In a sealed steel or plastic container, free from cracks or holes 

 Labelled in accordance with State / Territory requirements transport requirements 

 In a covered area with a bund or bunded pallet. Where this is not possible short term storage only and 
on hardstand is a minimum requirement. 

Contaminated wastewater must be disposed of by a suitably qualified waste contractor at an appropriately 
licenced facility. Laboratory results will be required to determine the appropriate disposal process, 
according to specific jurisdictional requirements of all potential contaminants present, and if transport 
certificates are required. All tracking records must be included as an Appendix to the report. 

Once analysed, water can be disposed of to the sewer system on site, if the wastewater is less than the 
trade waste agreement values for contaminants and contains no per- and poly-fluoroalkyl substances 
(PFAS) above relevant PFAS NEMP guideline values. If the wastewater treatment plant is owned and 
operated by Defence, an agreement must be obtained from the facility manager prior to disposal. 

See the Pollution Prevention Guidelines Annex 1E (Liquid Waste Storage and Handling) and Annex 1J 
(Wastewater Treatment Plants) for further information. 

 

 

 

 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

National Waste 
Contractor (NWC) 

http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Pollution/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Pollution/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Pollution/implementation.asp
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

Data Management  

1L.1.20 Apply the naming 
convention for 
samples as set out 
in the DCMM. 

Annex L (Data Management) of the DCMM (Ref M) set out the naming convention that must be applied to 
all samples collected during routine water quality monitoring, including QA/QC samples. 

It is mandatory to follow the DCMM (Ref M) requirements for naming convention and data management 
and recording.  

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.1.21 Upload all field and 
laboratory 
monitoring results 
to the Defence 
Environmental 
Data Management 
Software (ESdat) 
data base. 

All routine water quality field and laboratory results should be uploaded to the Defence ESdat data base. 

As part of this exercise, a check of the data base should be conducted to ensure that no errors or 
inconsistencies exist in the data. 

Refer to Annex L (Data Management) of the DCMM (Ref M) for guidance on submission of information 
into the Defence ESdat. 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

Quality Assurance / Quality Control (QA/QC) 

1L.1.22 Undertake all 
routine monitoring 
in accordance with 
the QA/QC actions 
described in the 
established DQOs. 

Laboratories used for all routine water quality monitoring testing must be NATA accredited. 

At a minimum QA/QC sampling should include: 

 Intra-laboratory Duplicate at a rate of 1 per 20 primary samples 

 Inter-laboratory duplicate (triplicate) at a rate of 1 per 20 primary samples 

Procurement 
personnel (Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
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Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

 Rinsate sample of non-dedicated field equipment at a rate of 1 per day. 

 Consideration should also be given to blanks, especially if VOCs are in the analytical suite:  

 Field blank –  made with laboratory supplied de-ionised water at a rate of 1 per day  

 Trip blank – required when volatiles are sampled at a rate of 1 per day. 

Laboratory QA/QC should be reviewed as part of reporting to justify reported analytical results. The 
review should include: 

 Holding Times 

 Laboratory Methods 

 Laboratory Method Blanks 

 Laboratory Duplicates 

 Laboratory Control Spikes 

 Matrix Spikes 

 Surrogates. 

Additional QA/QC may be required when monitoring known or potential PFAS contamination.  

See Appendix 1L.A for further information on QA/QC protocols and requirements. 

WQ Monitoring 
Contractor / 
Consultant 
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MONITORING, AUDITING AND REPORTING 

22. As with any pollution prevention initiative, the performance of routine water 
quality monitoring programs must be regularly monitored and reviewed to 
ensure the objectives of this Guideline are met. Reports and data are 
required to be adequately maintained to provide a record of monitoring 
initiatives, and to allow for the historical comparison of routine water quality 
monitoring data. 

23. Table 1L.2 outlines monitoring, auditing and reporting requirements to be 
implemented for all Defence routine water quality monitoring initiatives. 
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Table 1L.2: Requirements for Monitoring, Auditing and Reporting 

Seq Requirement Description Stakeholder 
with potential 
roles or 
responsibilities 

Monitoring and Auditing  

1L.2.1 Conduct regular 
reviews of routine 
monitoring programs. 

The WQMP should be designed as a live document which is readily updated. Whilst the plan does not 
need to be updated following each event, the following are key considerations for when a WQMP 
needs to be updated: 

 Four rounds or more of monitoring have been completed with no interpretive review of the data or 
update to the WQMP 

 Site conditions and activities have changed 

 Groundwater wells have been removed, damaged or replaced, or additional groundwater wells 
have been installed  

  A new contamination plume has been identified and a GEMS EFM-CSR has been created 
requiring ongoing monitoring of a site not previously included in the WQMP.  

 Additional investigations or remediation has occurred at a GEMS EFM-CSR 

 Additional contamination or water quality degradation has occurred at the site 

 An environmental incident has occurred which requires ongoing water monitoring 

 Offsite sensitive receptors have changed 

 Changes to regulatory requirements or update of national guidance 

 Anomalies between current and previous data requires changes to the monitoring regime. 

Where changes in site conditions and contamination results are identified (ie new contamination not 

DEEESD 

Procurement 
personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 
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Seq Requirement Description Stakeholder 
with potential 
roles or 
responsibilities 

previously recorded), a response strategy should be included in the water quality monitoring report to 
update the GEMS EFM-CSR and associated Contamination Risk Assessment Tool (CRAT), as well 
as an update of the WQMP. 

Refer to Annex L (Data Management) of the DCMM (Ref M) for guidance on how to update the GEMS 
EFM-CSR. 

1L.2.2 Conduct Long-term 
Monitoring 
Optimisation (LTMO), 
where appropriate, to 
rationalise routine 
groundwater 
monitoring 
requirements. 

On sites with sufficient and suitable data and monitoring networks, LTMO may help to rationalise 
routine groundwater monitoring requirements for the site. LTMO is most commonly undertaken as a 
qualitative exercise, however, quantitative models are available for groundwater contamination.  

A qualitative evaluation can be undertaken using the decision trees developed in Appendix 1L.A 
(Figure 1L.A.1 – Figure 1L.A.3). 

A quantitative evaluation includes the use of a model (LTMO Tool) to assess the monitoring data and 
develop an appropriate monitoring regime for the site. LTMO tools are only applicable for use for 
groundwater sampling locations on sites (preferably GEMS EFM-CSR sites) with long-term monitoring 
data, and are not to be used on all sites. 

Several United Sates (US) Environmental Protection Agencies (EPAs) endorsed products are 
available for use. Details on these can be found in the following documents:  

 US EPA Road Map to Long Term Monitoring Optimization, May 2005, in co-junction with U.S. 
Army Corps Engineers (Ref LL) 

 Naval Facilities Engineering Service Center (NFESC) Guide to Optimisation Groundwater 
Monitoring, January 2000 (Ref X). 

 Air Force Center for Environmental Excellence (AFCEE) Long-Term Monitoring Optimisation 
Guide, Version 1.1, October 1997 (Ref A).  

Further details on long term monitoring optimisation can be found in the CRC Care National 
Remediation Framework, Guideline - Long Term Monitoring Optimisation, 2016 (Draft) (Ref E) or the 
report titled Defence Estate Groundwater Monitoring and Contaminated Soil Stockpile Management 
Review, Volume 1, Groundwater Monitoring Review, Jacobs 2015 (Ref RR). 

 

DEEESD 

Procurement 
personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
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roles or 
responsibilities 

Reporting and Record Keeping 

1L.2.3 Develop a WQMP in a 
consistent format that 
outlines specific routine 
water quality 
monitoring 
requirements. 

WQMPs must be produced in a consistent format and must comply with the minimum requirements 
detailed in Table B of Appendix 1L.E. 

DEEESD 

Procurement 
personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.2.4 Establish efficient and 
streamlined routine 
water quality 
monitoring reporting 
requirements, and 
outline in the WQMP. 

Efficient and streamlined reporting requirements for routine water quality monitoring should be 
outlined in the WQMP, and should generally include annual reporting (interpretive reporting) with 
event and / or result based reporting (non-interpretive reporting) as required. 

Interpretive Reporting 

Interpretative reports are to be provided when interpretation of the data and trend analysis is required 
for decision making purposes. Interpretive reports are required when: 

 Three of more rounds of monitoring have been undertaken with no interpretation of the data, or at 
a maximum annually 

 A review of the WQMP is required for the site 

 A scan of the results show a distinct increase or decrease in analytes or water quality parameters 

 There have been changes to the site since the previous interpretation of the results (eg 
development, changed sensitive receptors, pollution incident etc.). 

DEEESD 

Procurement 
personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 
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with potential 
roles or 
responsibilities 

Non-interpretive Reporting 

Non-interpretive reports are to be provided when interpretation of the data and trend analysis is not 
required for decision making purposes. A non-interpretive report is designed to present the results of 
the monitoring in a clear and concise manner with no management actions and review of the previous 
data. Non interpretive reports may be adequate when: 

 Monitoring is for regulatory purposes only and does not require detailed reports to the 
Commonwealth or State / Territory (eg offsite stormwater monitoring, drinking water quality 
analysis etc.) 

 Monitoring is on a sub-set of site locations for semi-annual monitoring, and a full set of results will 
be presented in an annual report 

Minimum requirements for interpretive and non-interpretive routine water quality monitoring reporting 
requirements are set out in Table B and Table C of Appendix 1L.E respectively. 

1L.2.5 Submit routine water 
quality monitoring 
reports in a consistent 
manner. 

Final reports must be submitted electronically to Defence via GovTEAMS, CD / DVD or a Defence 
approved USB. 

All reports for a GEMS EFM-CSR site must be linked to the Garrison Estate Management System 
(GEMS) with accurate CSR IDs.  

A copy of the final report (with associated CRAT) updating the CSR must be saved in Objective at 
fAF6903534 and an email must be sent by the regional environmental staff or the Estate Maintenance 
and Operations Support (EMOS) contractor to NCRP@defence.gov.au for inclusion in the GEMS 
EFM-CSR. 

All routine water quality monitoring reports, including data tables and figures must meet the following 
requirements: 

 must be submitted with no locked for editing or password protections 

 must include a copyright statement consistent with Defence requirements 

DEEESD 

Procurement 
personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
mailto:NCRP@defence.gov.au
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o Defence Environment & Heritage Panel (DEHP) Panel Agreement states: "The consultant 
grants to Defence a permanent irrevocable, royalty free, non-exclusive licence (including 
the right to grant a sub-licence) to use, reproduce, adapt and exploit the IP for Defence’s 
purposes anywhere in the world" 

 must meet relevant legislative requirements water quality guidelines 

 must include a document status (draft, final, version number etc), statement of limitations and 
consultant QA requirements (e.g. signatures of author, reviewer and approver), where appropriate 
for the consultants template. 

1L.2.6 Provide all Geographic 
Information System 
(GIS) data in National 
Spatial Information 
Management System 
(NSIMS) metadata 
format for record 
keeping. 

All GIS data is required to be provided to Defence in NSIMS metadata format. The Defence metadata 
entry tool is available through an online search and on DEQMS. 

Section 12 and Appendix C of the Defence Spatial Data Management Plan (SDMP) (Ref P) details the 
mandatory requirements for all contaminated land spatial data. 

Figures created for the report will be dependent on the scale and size of the sampling program, 
however, all mapping components must include the following attributes: 

 Base map (aerial) 

 Title, figure number, scale, legend, MGA 94 Zone etc. 

 Site location 

 Site boundary 

 CSR site boundaries and names 

 Name and location of groundwater bores and surface water monitoring points 

 Groundwater flow direction, where three or more groundwater wells exist for a CSR 

Procurement 
personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

http://intranet.defence.gov.au/estatemanagement/
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/SDMP/Docs/Sections/12%20-%20Contaminated%20Sites%20Data.pdf
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/SDMP/Docs/Sections/12%20-%20Contaminated%20Sites%20Data.pdf
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/SDMP/Default.asp


Pollution Prevention Guideline Annex 1L – Routine Water Quality Monitoring 
 

1L–20 

Seq Requirement Description Stakeholder 
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roles or 
responsibilities 

 Any other site feature relevant to the monitoring (groundwater contours, water courses, 
exceedances of guideline values, plume contouring etc.) 

 Data sources and limitations. 

1L.2.7 Submit all final reports 
with a completed final 
report checklist 
attached. 

All final reports must be submitted with a completed final report checklist which is available on 
Table D in Appendix 1L.E. 

Procurement 
personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.2.8 Submit all routine 
water quality 
monitoring reports with 
equipment calibration 
certificates attached. 

All field equipment must be properly calibrated prior to sampling, and calibration certificates included 
as an appendices to routine water quality monitoring reports. 

Procurement 
personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.2.9 Maintain records of all 
laboratory and field 
data. 

All laboratory data must be tabulated with exceedances of adopted assessment criteria guideline 
values highlighted. All laboratory data must be incorporated into a base monitoring results database.  

The following data formats are required to be provided by the consultant or contractor, and submitted 

DEEESD 

Procurement 
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responsibilities 

with the final report: 

 All tabulated laboratory data in excel format 

 Excel laboratory supplied reports 

 Any ESDat database or similar 

 A copy of any historical data in excel format. 

Field data collected must be provided in an excel format with headings as per the field monitoring 
requirements in Appendix 1L.B, Appendix 1L.C, and Appendix 1L.D. 

personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

1L.2.10 Maintain all records of 
waste transfers in 
accordance with 
relevant legislative 
requirements. 

Manifest records of all waste transported should be filled in prior to waste movement. Receipts 
supplied by the transportation contractor are to be kept for a minimum period of five (5) years. 

Records related to the transport and disposal of liquid waste should be retained for a minimum of five 
(5) years. 

Procurement 
personnel 
(Civilian or 
Contracted)  

Environment and 
Sustainability 
Managers 

WQ Monitoring 
Contractor / 
Consultant 

NWC 
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ENVIRONMENTAL INCIDENTS AND EMERGENCIES 

24. The timeliness and efficiency with which Defence personnel and contractors 
respond to environmental incidents and emergencies will ultimately 
determine the amount (if any) of pollution which enters the receiving 
environment. Table 1L.3 outlines environmental incident and emergency 
measures when undertaking routine water quality monitoring. 

25. To achieve these timely, efficient responses, a degree of planning is 
required, through the implementation of an Emergency Management Plan 
(EMP). Reporting of these incidents allows lessons to be learnt from past 
mistakes and incidents, and assists in preventing future environmental 
impacts and substantial clean-up costs. For these reasons, reporting of all 
environmental incidents and emergencies should be encouraged across all 
levels of Defence. 
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Table 1L.3: Requirements for Environmental Incidents and Emergencies1 

Seq Requirement Description Stakeholder with 
potential roles or 
responsibilities 

1L.3.1 Ensure all personnel 
undertaking routine water 
quality monitoring are familiar 
with the EMP and relevant 
environmental risks. 

All personnel should be familiar with the EMP and relevant environmental risks associated 
with undertaking routine water quality monitoring. 

Appropriate measures should be incorporated into the EMP to manage any environmental 
risks identified, to prevent the occurrence of an environmental incident or emergency. 

Environmental risks should be regularly reviewed and updated, including when: 

 An environmental incident, emergency and / or near miss occurs 

 When site characteristics and /or the scope of the monitoring program changes 

 At the beginning of the day during a pre-work assessment 

 Before commencing work at a new location 

 Any time a new environmental risk is identified by site personnel. 

All 

1L.3.2 Handle environmental 
incidents and emergencies in 
accordance with Defence 
requirements. 

A spill kit should be maintained at all times within all areas where fuels and chemicals are 
used, handled. 

The spill kit should contain covers / booms to protect access to drains and absorbent 
material for containing the spill. Any absorbent material used to contain the spill should be 
disposed of in accordance with the applicable State / Territory waste disposal regulations. 

Spill management action items and methodologies are discussed in further detail in the 
Defence Safety Manual (SafetyMan) - Hazardous Chemicals Management Procedure 29 - 
Managing Hazardous Chemical Spills (Ref L). 

All 

                                            

 

1 It should be noted that this just includes environmental considerations. There are likely to be additional safety requirements.  

http://intranet.defence.gov.au/home/documents/departmental/manuals/whsman.htm
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All environmental incidents and emergencies, whether hazardous or not, must be 
managed appropriately.  

1L.3.3 Encourage all Defence and 
contractor personnel to report 
environmental incidents and 
emergencies. 

All Defence and contractor personnel are responsible for reporting any suspected pollution 
event to the Environment and Sustainability Manager and their Chain of Command. All 
environmental incidents and emergencies should be reported through GEMS. Personnel 
without access to GEMS should report all environmental incidents through the Defence 
Environmental Incident Reporting Tool.  

All 

1L.3.4 Document and maintain 
evidence of environmental 
incident and emergency 
investigations (as per 
legislative requirements). 

Following notification of a potential environmental incident or emergency, a full 
assessment of the incident or emergency must be carried out. This may include the 
contamination assessment, if one has been undertaken.  

Site / Base Manager 

Environment and 
Sustainability 
Managers 

1L.3.5 Document and maintain 
training records to 
demonstrate that relevant 
personnel are trained to 
manage environmental 
incidents and emergencies 
(requirement as per AS). 

All relevant personnel should be trained in the EMP. Refresher training should also be 
provided at appropriate frequency. Records should be maintained to demonstrate that 
sufficient training has been undertaken. 

Site / Base Manager  

Site / Base Work 
Health & Safety 
(WHS) Personnel 

 
 

http://intranet.defence.gov.au/estatemanagement/lifecycle/IncidentManagement/Environment.asp
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REGULATORY REQUIREMENTS 

26. A wide range of legislation and other regulatory instruments enacted by 
Commonwealth, State and Territory governments may be applicable to water 
quality monitoring on the Defence estate.  

27. Defence and its contractors are to be generally familiar with the relevant 
legislative and other regulatory requirements associated with the site 
activities undertaken, including Regulations, Guidelines, Licences, Permits, 
Consents and Approvals, relevant to the State / Territory in which their site is 
located. Reference can be made to the Defence Legal Obligations and 
Compliance Register (LOCR) found on DEQMS.  

28. All personnel should seek legal advice prior to taking action that may be 
required by State / Territory laws, to confirm that the relevant law is 
applicable to the Commonwealth and its specific activities. In some cases, 
there may be complex interactions between Commonwealth and State / 
Territory laws. 

DEFENCE GUIDANCE 

29. The following Defence documents collectively support this Guideline:  

a) Defence Quick Reference Guides (Ref O) 

b) Defence Contamination Management Manual (DCMM) and associated 
annexed Guidelines (Ref M) 

c) Defence PFAS Framework - Construction and Maintenance Projects (Ref N) 

d) Defence Pollution Prevention Management Manual (PPMM) and associated 
annexed Guidelines (Ref I) 

e) Defence Safety Manual (SafetyMan) (Ref L) 

f) Defence Fuel Management System, Section 12, Environmental Management 
(Ref J) 

 

http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://intranet.defence.gov.au/estatemanagement/governance/Policy/Environment/LegalRegisters/Default.asp
http://intranet.defence.gov.au/estatemanagement/
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Pollution/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Contamination/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/PFAS/docs/DefencePFASManagementFrameworkforConstructionandMaintenanceProjects.pdf
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Pollution/implementation.asp
http://drnet/people/WHS/WHS-Governance-Legislation-and-Policy/Pages/WHS-Manual.aspx
http://drnet/JCG/JLC/FSB/Pages/Fuels-Manuals-and-Instructions.aspx
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POTENTIAL WATER QUALITY AND SEDIMENT POLLUTANTS 

30. Table 1L.4 identifies some common water and sediment quality pollutants, 
their likely sources and the effect of the pollutant on the receiving 
environment. 

Table 1L.4: Water Quality and Sediment Pollutant Types, Sources and Effects 

Pollutant Effect Source 

Sediment Increased sedimentation of water may reduce 
the amount of available light required for plant 
growth, thereby reducing the supply of food 
for other organisms.  

Increased sedimentation can also clog and 
damage sensitive tissues in animals, such as 
the gills of fish.  

Increased sediment loads may also suffocate 
organisms which live on or in the bed of lakes 
and streams, by forming thick deposits when 
this suspended material settles out. 

 Land surface erosion 
 Pavement and vehicle wear 
 Building and construction sites 
 Stockpiled soils 
 Spillage / illegal discharge 
 Organic matter (for example leaf litter, 

grass) 
 Vehicle washing 
 Weathering of Building Structures 

 Atmospheric. 

Thermal 
pollution  

High temperatures may be lethal to fish and 
other aquatic organisms.  

Elevated water temperatures may stimulate 
the growth of nuisance plants and algae, and 
may (among other effects) lead to decreased 
levels of dissolved oxygen which can threaten 
other aquatic life. 

A decrease or fluctuations in water 
temperature can also cause harm or be lethal 
to aquatic organisms. 

 Runoff from impervious surfaces 
 Removal of riparian vegetation 
 Sudden discharge from dams or water 

holding systems 
 Discharge from industrial processes. 

Nutrients An increase of nutrients in water may 
stimulate the growth of aquatic plants and 
algae. This may result in excessive growth of 
aquatic weeds and algae that may choke 
lakes and streams and lead to dramatic daily 
fluctuations in dissolved oxygen levels. 

 Organic matter 
 Fertiliser 
 Sewer overflows / septic tank leaks 
 Animal / bird faeces 
 Detergents (car washing) 
 Atmospheric deposition 
 Spillage / illegal discharge. 

Oxygen 
Demanding 
Substances 

Under circumstances when oxygen is used up 
more quickly than it can diffuse into the water 
from the atmosphere, the resulting drop in 
oxygen levels may be sufficient to kill fish and 
other aquatic organisms.  

Unpleasant odours may also arise as a 
product of anaerobic digestive processes 
within low oxygen environments. 

 Organic matter decay 
 Atmospheric deposition 
 Sewer overflows / septic tank leaks 
 Animal / bird faeces 
 Spillage / illegal discharges. 

pH (acidity) Increased / decreased acidity may damage 
plants and animals, and affect the uptake and 
deposition of nutrients. 

 Atmospheric deposition 
 Spillage / illegal discharge 
 Organic matter decay 
 Disturbance of acid sulfate soils 

Microorganisms Bacteria and viruses can cause illnesses, 
including hepatitis and gastroenteritis. 

 Animal / bird faeces 
 Sewer overflows / septic tank leaks 

 Organic matter decay. 

Firefighting 
foams 

Can be toxic to vegetation and organisms, 
and also has a high biological oxygen 
demand. 

 Fire training areas 
 Firefighting equipment 
 Sprinkler systems 
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Pollutant Effect Source 

Can be high in phosphates. 

Some products contain fluoro-alkyl 
substances which are persistent in the 
environment, in particular Perfluorooctane 
sulfonate (PFOS) / Perfluorooctanoic acid 
(PFOA) 

Can contain substances which bioaccumulate 
and biomagnify in the environment 

May cause health affects in humans. 

 PFOS / PFOA can also enter the 
stormwater through runoff from areas 
where they have been used 
historically. Also re-released from 
sediments in the stormwater systems. 

Toxic Organics 
including 
hydrocarbons, 
polycyclic 
aromatic 
hydrocarbons 
(PAHs), 
solvents and 
fuels 

May be toxic to living organisms or damage 
their life processes (e.g. affect virility). 

Large amounts hydrocarbons / fuels can 
impact on water birds, mammals and fish. 

Hydrocarbons / fuels could present a fire risk.  

 Spillage / illegal discharge 
 Pesticides 
 Herbicides 
 Hydrocarbons (fuels / oils) 
 Sewer overflows / septic leaks. 
 Paints / adhesives. 

Heavy Metals May be toxic to living organisms or damage 
their life processes in some other way. 

Can persist be persistent in the environment. 

May cause health affects in humans. 

 Atmospheric deposition 
 Vehicle wear 
 Sewer overflows / septic tank leaks 
 Weathering of buildings / structures 
 Spillage / illegal discharges 
 Armaments / Ordnance 
 Batteries. 

Oils, Detergents 
and Shampoos 
(surfactants) 

Highly toxic to fish and other aquatic life.  Asphalt pavements 
 Spillage / illegal discharges 
 Leaks from vehicles 
 Vehicle washing 
 Organic matter. 

Inorganics Includes irritating or respirable substances.  Advanced Composite Materials 
(Graphite / Epoxy / carbon fibre). 

Radioactives Includes carcinogenic or mutagenic 
substances 

 Aircraft instrumentation 
 Weapons. 

POLLUTION FATE AND TRANSPORT 

31. Defence is required to undertake a variety of activities to support its primary 
mission to defend Australia and its national interests. Some of these activities 
have the potential to pollute the environment and impact on water quality. 

32. Pollutants will often travel directly with surface water flow or migrate vertically 
to groundwater, which is then transported with groundwater flow. 

33. Sediments in surface water bodies and swamps may also be impacted by 
pollutants, and are a primary pathway by which contamination can enter the 
ecological food chain. If the contamination is bio-accumulative this can pose 
issues for the predator species (including humans). 

34. The fate and transport of contaminants in the environment typically occur 
through complex and inter-related processes, which are condition and 
contaminant specific. For example factors such as rainfall, site geology / soil 
profile, hydrology and hydrogeology will determine the behaviour of pollutants 
in the environment. This behaviour can vary significantly from region to 
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region and even from location to location within the same area. Furthermore, 
the soil and / or groundwater conditions also affect the extent to which natural 
attenuation can occur, and therefore the persistence of a pollutant in that 
environment.  

35. Figure 1L.2 presents typical pollutant fate and transport mechanisms, 
however, due to Defence’s widely variable estate, it should not be seen as 
exhaustive. 
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Figure 1L.2: Pollution fate and transport 
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OTHER CONSIDERATIONS 

36. This Guideline includes general guidance on routine water quality monitoring 
for pollution prevention and ongoing site contamination monitoring. Defence 
undertake water quality on the estate including potable water, wastewater, 
and leachate monitoring.  

Potable Water 

37. Potable water testing should be undertaken in accordance with:  

f) The Australian Drinking Water Guidelines (ADWG), 2011, National Health 
and Medical Research Council (Ref W).  

g) Australian Standard (AS) / New Zealand Standard (NZS) 5667.1:1998 
Guidance on the design of sampling programs, sampling techniques and the 
preservation and handling of samples (Ref AA) 

h) AS/NZS 5667.5:1998 Guidance on sampling of drinking water and water 
used for food and beverage processing (Ref CC) 

i) AS 2031-2012 Water Quality – Sampling for microbiological analysis 

38. Sampling planning for potable water should be designed on a site specific 
basis, as this will be dependent on the water source, size of the population 
served, past water quality results, risks of contamination (either biological or 
chemical), and amount of water treated. 

Wastewater 

39. Wastewater is managed on the Defence estate by disposal to a sewerage 
system operated by a State / Territory utility service, disposal to a sewerage 
system operated by Defence and discharged to land or waters, or removal by 
a waste contractor. 

Disposal to State Utility Sewerage System 

40. Water quality monitoring for wastewater should be completed as per the 
Trade Waste Agreement (TWA). Water quality sampling may be required to 
be undertaken by Defence or by the State / Territory utility service.  

41. The TWA sets out criteria for contaminants which may impact on the quality 
of the biosolids or released water.  

42. Tankered waste may be accepted by the State / Territory utility service. This 
is waste which is unsuitable for disposal to sewer and which is collected and 
trucked to an appropriately licenced facility for disposal. Sampling analysis 
should be undertaken in accordance with the disposal criteria of the receiving 
facility.  

Disposal to Defence Wastewater System 

43. Monitoring for wastewater treatment plant requirements should be 
considered when developing a monitoring program. Water quality should be 
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monitored on arrival at the facility to ensure that there is no impact to the 
quality of the biosolids and end use of the water. 

44. Testing of wastewater treatment plant outputs, such as biosolids and 
wastewater, can be undertaken to determine the best disposal or reuse 
options. 

45. Further information can be found in the Pollution Prevention Guideline Annex 
1J (Wastewater Treatment Plants). 

Leachate Monitoring of Landfill sites 

46. If a landfill exists on the site, and a leachate collection /disposal system is 
part of the infrastructure, then sampling of the leachate will be required. 

47. The landfill management plan should outline the requirements for monitoring 
of leachate for disposal. 

48. Some landfill leachate systems are designed for direct disposal to sewer; this 
must be done under a TWA for municipal sewer systems, or with an 
agreement in place if the system is managed by Defence. The TWA will 
outline the sampling and analysis required for disposal to sewer. 

Monitoring Bores 

49. Monitoring bores should be constructed and managed in accordance with 
relevant national guidelines and industry best practice set out in the Minimum 
Construction Requirements for Water Bores in Australia (Ref NN). 

http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Pollution/implementation.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/Pollution/implementation.asp


Pollution Prevention Guideline Annex 1L – Routine Water Quality Monitoring 
 

1L–29 

REFERENCES 

A. US Department of Defense, 1997, Air force Centre for Environmental 
Excellence, Long-Term Monitoring Optimisation Guide, Version 1.1, October 
1997, US Department of Defense. 

B. ANZECC, ARMCANZ, 2000, Australian and New Zealand Guidelines for 
Fresh and Marine Water Quality 2000, Canberra. 

C. Australian Government, 1999, Environment Protection and Biodiversity 
Conservation (EPBC) Act 1999, Australian Government, Canberra. 

D. Australian Government, 2009, National Assessment Guidelines for Dredging, 
Australian Government, Canberra.  

E. Cooperative Research Centre for Contamination Assessment and 
Remediation of the Environment (CRC CARE), 2016 (draft), CRC CARE 
National Remediation Framework, Guideline - Long Term Monitoring 
Optimisation, CRC CARE, Canberra. 

F. Department of Defence, 2004, Underground Petroleum Storage Systems, 
Management Guidelines for Regional Environmental Officers, HLA-
Envirosciences Pty Limited. 

G. Department of Defence 2016, Defence Environmental Policy 2016-2036, 
Canberra. 

H. Department of Defence 2016, Defence Environmental Strategy 2016-2036, 
Department of Defence, Canberra. 

I. Department of Defence 2016, Pollution Prevention Management Manual, 
2016, Department of Defence, Canberra. 

J. Department of Defence, 2016, Fuels Management System, Element 12.6, 
Groundwater Monitoring. 

K. Department of Defence, 2017, Defence Contamination Management 
Sequence (Swimlanes), Department of Defence, Canberra. 

L. Department of Defence, 2017, Defence Safety Manual (SafetyMan), 
Department of Defence, Canberra. 

M. Department of Defence, 2018, Defence Contamination Management Manual 
(DCMM), Department of Defence. 

N. Department of Defence, 2018, Defence PFAS Framework: Construction and 
maintenance Projects, Department of Defence, Canberra. 

O. Department of Defence, 2018, Defence Quick Reference Guides, 
Department of Defence, Canberra. 

P. Department of Defence, 2018, Spatial Data Management Plan, Department 
of Defence, Canberra. 

Q. HEPA, Department of Environment and Energy, 2018, PFAS National 
Environmental Management Plan (NEMP), Australian Government, 
Canberra. 



Pollution Prevention Guideline Annex 1L – Routine Water Quality Monitoring 
 

1L–30 

R. Jacobs, 2015, Defence Estate Groundwater Monitoring and Contaminated 
Soil Stockpile Management Review, Volume 1, Groundwater Monitoring 
Review, June 2015.  

S. National Environment Protection Council, 1994, National Environmental 
Protection Council Act 1994, Commonwealth of Australia.  

T. National Environment Protection Council, 1999, National Environment 
Protection (Assessment of Site Contamination) Measure, NEPC as amended 
2013. 

U. National Water Quality Management Strategy, 2000, Guidelines for Water 
Quality Monitoring and Reporting, Australian and New Zealand Environment 
and Conservation Council, Agriculture and Resource Management Council of 
Australia and New Zealand. 

V. National Water Quality Management Strategy, 2003, Guidelines for 
Groundwater Quality Protection in Australia, Australian and New Zealand 
Environment and Conservation Council, Agriculture and Resource 
Management Council of Australia and New Zealand. 

W. National Health Medical Research Council, 2011, Australian Drinking Water 
Guidelines (health and aesthetics), National Resource Management 
Ministerial Council, Commonwealth of Australia, Canberra. 

X. Naval Facilities Engineering Service Centre, 2000, Guide to Optimal 
Groundwater Monitoring, January 2000, Radian International, New Mexico.  

Y. NSW Department of Environmental Conservation, 2006, Guidelines for the 
NSW Site Auditor Scheme (2nd edition).  

Z. Standards Australia, 1998, Australian / New Zealand Standard 4482.1 Guide 
to the investigation and sampling of sites with potentially contaminated soil.  

AA. Standards Australia, 1998, Australian / New Zealand Standard 5667.1:1998 
Water Quality – Sampling. Part 1: Guidance on the design of sampling 
programs, sampling techniques and the preservation and handling of 
samples. 

BB. Standards Australia, 1998, Australian / New Zealand Standard 5667.4:1998 
Water quality - Sampling - Guidance on sampling from lakes, natural and 
man-made. 

CC. Standards Australia, 1998, Australian / New Zealand Standard 5667.5:1998 
Guidance on sampling of drinking water and water used for food and 
beverage processing. 

DD. Standards Australia, 1998, Australian / New Zealand Standard 5667.6:1998 
Water Quality – Sampling. Part 6: Guidance to sampling rivers and streams. 

EE. Standards Australia, 1998, Australian / New Zealand Standard 5667.9:1998 
Water quality—Sampling Part 9: Guidance on sampling from marine waters. 

FF. Standards Australia, 1998, Australian / New Zealand Standard 5667.10:1998 
Water Quality – Sampling. Part 10: Guidance on sampling of wastewaters. 

GG. Standards Australia, 1998, Australian / New Zealand Standard 5667:11:1998 
Water Quality Sampling – Guidance on sampling of groundwaters. 



Pollution Prevention Guideline Annex 1L – Routine Water Quality Monitoring 
 

1L–31 

HH. Standards Australia, 1998, Australian / New Zealand Standard 5567:12:1999 
Water Quality Sampling – Guidance on sampling of bottom sediments. 

II. Standards Australia, 1999, Australian / New Zealand Standard 4482.2 Guide 
to the sampling and investigation of potentially contaminated soil - Volatile 
substances. 

JJ. Standards Australia, 2012, Australian / New Zealand Standard 2031:2012 
Water Quality – Sampling for microbial Analysis. 

KK. United States Environment Projection Agency, 2005, Roadmap to Long-Term 
Monitoring Optimization, In Con-junction with U.S Army Corps Engineers.  

LL. United States Environment Projection Agency, 2000, Subsurface 
Remediation: Improving Long-Term Monitoring and Remedial Systems 
Performance, June 8-11, 1999, St Louis, Missouri. 

MM. Western Australia Department of Environment, 2004, Potentially 
Contaminating Activities, Industries and Land Uses, Contaminated Sites 
Management Series, Western Australian Department of Environment, Perth, 
Western Australia. 

NN. National Uniform Drillers Licensing Committee, 2012, Minimum Construction 
Requirements for Water Bores in Australia, 3rd edition.   

 



 

 

Appendix 1L.A 

DEVELOPING A WATER QUALITY MONITORING PLAN 



DEVELEOPING A WATER QUALITY MONITORING PLAN 

WATER QUALITY MONITORING PLANS 

1. The Water Quality Monitoring Plan (WQMP) must be based on a robust 
method of determining risk to receptors of pollution. Refer to Appendix 1L.E for a 
template of the minimum WQMP reporting and data management requirements. 

CONCEPTUAL SITE MODEL 

2. Developing an appropriately detailed Conceptual Site Model (CSM) is critical 
to establishing an effective WQMP. Table A outlines the required inputs of a CSM. 

3. The presentation of a CSM will depend on the complexity of the site. In most 
cases for routine water quality, a table will be sufficient to make effective decisions 
on future monitoring requirements. 

4. Table B provides a template for a tabulated CSM. 

Table A: Required inputs of a CSM 

Component Required Information 

Contaminants of 
Concern or Water 
Quality Pollutants 

A description of the contaminants of concern for the site, based on the 
current site uses, the GEMS EMF– CSR, and the outcomes of any 
environmental investigations / assessments conducted to date.  

All potential impacts to water quality should be discussed in this section. 
Potential contaminants of concern should be included in the WQMP if 
relevant to the current site use. 

Table E outlines the minimum analytical requirements for water quality for 
certain Defence activities. 

Sources of 
Contamination or 
Potential Pollution 

A description of sources of potential pollution. 

The primary historical source of contamination which may impact the surface 
water, groundwater and / or sediments at the site should be included in the 
CSM.  

Activities which may decrease water quality also need to be considered as 
source of pollution. 

Refer to the GEMS EMF– CSR for identification of potential sources of 
contamination on a site. 

Pathways A description of identified pathways for surface water, groundwater and 
sediment contamination to reach a receptor. 

Pathways may include, but are not limited to, the following: 

 Direct contact with contaminants in impacted water (surface and 
groundwater) 

 Direct contact with contaminants in impacted soil and sediments 

 Vapour intrusion from contaminated groundwater into structures on / 
offsite 



Component Required Information 

 Consumption of contaminated water 

 Soil / sediment impact leaching to groundwater 

 Lateral groundwater migration off-site, into surface waters, or vertical 
migration to an underlying aquifer 

 Direct uptake from water or sediments by flora and fauna 

 Consumption of impacted biota 

Receptors (Potential 
and Actual) 

A description of all potential and 
actual human receptors at the site, 
including but not limited to: 

 Groundwater users 

 Surface water uses 

 On-site and off-site workers / 
personnel 

 On-site and off-site commercial 
users 

 On-site and off-site recreational 
users 

 On-site and off-site residents 

 On-site and off-site childcare 
centres 

A description of potential and / or 
actual ecological receptor at the site, 
including but not limited to: 

 Terrestrial environments 

 Marine environments 

 Aquatic environments. 

 Matters of National Environmental 
Significance (MNES) (eg 
RAMSAR wetlands, World 
Heritage Places, Great Barrier 
Reef Marine Parks etc.) 

Source, Pathway and 
Receptor (S-P-R) 
Linkages 

An assessment of the source, pathway and receptor should be used in order 
to identify potentially significant links between the potential / actual 
contamination, and the risks to human health and the environment. 

 

Table B: Example template of a tabulated CSM 

SOURCE PATHWAY RECEPTOR Linkage Complete? 

TRH contamination in 
groundwater 

Direct Contact Onsite maintenance 
worker in shallow 
excavation  

No, however 
concentrations below 
HIL for site  

Lateral migration of 
groundwater 

Johns Creek Yes, groundwater 
discharges to creek  

Volatilisation to indoor 
air 

Workers in fuel facility  Yes, however unlikely 
to be significant 
compared the sources 
used at the facility.   

 



APPLICABLE ASSESSMENT CRITERIA 

5. Table C outlines applicable assessment criteria for the Defence estate. 

Table C: Applicable Assessment Criteria for the Defence Estate 

Assessment Criteria Medium 

ANZECC - Guidelines for Fresh and 
Marine Water Quality (2000) 

Surface water (fresh) 

ANZECC - Guidelines for Fresh and 
Marine Water Quality (2000) 

Surface water (marine) 

NHMRC - Australian Drinking Water 
Guidelines (health and aesthetics) 
(2011)  

All if potable water is a likely environmental 
value/beneficial use  

ASC NEPM 2013 Groundwater 

ANZECC – Interim Sediment Quality 
Guidelines (ISQG) 

Sediments 

National Assessment guidelines for 
Dredging (where applicable) 

Marine Sediments if applicable to the site 
operations (e.g. dredging works are regularly 
undertaken) 

State based guidance and regulations  Off-site monitoring locations  

Relevant Defence Guidance (eg 
DCMM, PFAS Framework) 

All 

PFAS National Environment 
Management Plan (NEMP) 2018 

All where practical and applicable 

Site Specific Trigger Values and state / 
territory or local water quality guidance 

All where practical and applicable 

 



ENVIRONMENTAL VALUES 

6. Table D provides a template of an EV assessment for all the protected EV’s, 
the use of water at the site, the relevance of the use at the site and justification of this 
relevance. 

Table D: Template for an Environmental Values Summary 

Potential 
Beneficial Use 

Existing 
Use 

Likely 
Future 
Use 

Unlikely 
Use 

Discussion  

Ecosystem 
Protection (fresh 
water) 

   On-site 

Discuss reasoning 

Include description of the 
ecosystem condition 

   Off-site  

Discuss reasoning 

Include description of the 
ecosystem condition 

Ecosystem 
Protection  
(marine)  

   On-site 

Discuss reasoning 

Include description of the 
ecosystem condition 

   Off-site 

Discuss reasoning  

Include description of the 
ecosystem condition 

Drinking water    On-site 

Discuss reasoning  

   Off-site 

Discuss reasoning  

Recreational 
use & 
Aesthetics 

   On-site 

Discuss reasoning  

   Off-site 

Discuss reasoning  

Include description of the 
ecosystem condition 

Aquaculture and 
human uses of 
food 

   On-site 

Discuss reasoning  

   Off-site  

Discuss reasoning  

Agricultural 
water (Irrigation) 

   On-site 

Discuss reasoning  



Potential 
Beneficial Use 

Existing 
Use 

Likely 
Future 
Use 

Unlikely 
Use 

Discussion  

   Off-site  

Discuss reasoning  

Agricultural 
Water 
(Livestock) 

   On-site 

Discuss reasoning  

   Offsite  

Discuss reasoning  

Industrial    On-site  

Discuss reasoning  

   Off-site  

Discuss reasoning  

 



SAMPLE PLANNING AND METHODOLOGY 

7. Figure 1L.A.1 to Figure 1L.A.3 present a decision tree for determining 
sampling frequencies, which has been developed with common routine monitoring 
factors in mind. If a different monitoring frequency is proposed for a sampling 
location, appropriate rationale should be included to support the decision.  

8. Sampling frequency should be seasonally aligned for those sites with known 
seasonal variability in surface water and groundwater quality and depth. A review of 
the historical data will help to determine if continued seasonal sampling is required to 
monitor the risk to identified receptors for water quality. 

9. Reference can be made to the following documents when planning routine 
monitoring for contaminated sites: 

• USEPA 2005, Roadmap to Long-Term Monitoring Optimization 

• USEPA 2000, Subsurface Remediation: Improving Long-Term Monitoring 
and Remedial Systems Performance, June 8-11, 1999, St Louis, Missouri 

• CRC Care 2016 (Draft), National Remediation Framework Guideline on Long 
term Monitoring, CH2M HILL. 

• Naval Facilities Engineering Service Centre, 2000, Guide to Optimal 
Groundwater Monitoring, Radian International (New Mexico, USA) 

10. Further information on sampling methodologies can be found in: 

• ASC NEPM as amended, 2013 

• Australian/New Zealand Standard AS/NZS 5667.1:1998 Water Quality – 
Sampling. Part 1: Guidance on the design of sampling programs, sampling 
techniques and the preservation and handling of samples 

• Australian/New Zealand Standard AS/NZS 5667.10:1998 Water Quality – 
Sampling. Part 10: Guidance on sampling of wastewaters 

• Australian/New Zealand Standard AS/NZS 5667.6.1998 Water Quality – 
Sampling. Part 6: Guidance to sampling rivers and streams 

• Australian / New Zealand Standard 5667:11:1998 Water Quality Sampling – 
Guidance on sampling of groundwaters 

• Australian / New Zealand Standard 5567:12:1999 Water Quality Sampling – 
Guidance on sampling of bottom sediments 

• Groundwater Sampling Guidelines (2000), Publication 669, Environment 
Protection Authority, State Government of Victoria 

• National Assessment Guidelines for Dredging (2009), Australian 
Government. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IDENTIFICATION OF POTENTIAL WATER QUALITY ISSUES  

11. Commonly encountered contaminants and water quality issues associated 
with Defence, as well as the minimal analytical requirements for common structures / 
activities on the Defence estate, are described in Table E. This list is not intended to 
be prescriptive, but to act as a general guide. 

12. An additional reference for potential contaminants from land use can be 
found in the ASC NEPM or the WA DoE Assessment and Management of 
Contaminated Sites – Annex B. 

 



Table E: Minimum analytical requirements for common Defence structures / activities 

Structure or Activity  Minimum Required Laboratory Analysis  Other Analytes to consider 

Fuel storage - Underground Storage Tank (UST) TRHs, BTEXN, TDS, pH Pb, PAHs, other metals, NAPs, PFAS 

Fuel storage - Aboveground Storage Tank (AST) TRHs, BTEXN, VOC Pb, PAHs, other metals, NAPs, PFAS 

Fuel storage -  Fuel decanting areas TRHs, BTEXN, TDS Pb, other heavy metals, NAPs 

Workshops/maintenance areas TRHs, heavy metals, TDS, pH PAH, VOCs, PAHs, TRHs, metals, chlorinated 
aliphatic hydrocarbons (TCE, DCE and daughter 
products), SVOCs 

AFFF Storage or Use 

Including firefighting systems, training grounds and 
training with bush firefighting equipment 

TOPA PFAS, TDS, TOC, pH, cations/anions, heavy 
metals 

Ultra-trace PFAS screen 

Fire training grounds (current or historic) TOPA PFAS, TDS, pH, TRH, PAHs, TOC, pH, 
cations/anions, heavy metals 

Ultra-trace of full PFAS screen, metals 

Burning Grounds PAHs, TRHs, BTEX, metals, TDS, pH PCBs, Nitroglycerine, explosives compounds  (e.g. 
RDX; nitrotoluenes such as TNT, nitrocellulose), 
TOPA PFAS 

Transformers PAH, metals, PCBs, TDS, pH TRHs 

Explosive Manufacturing UXO, ammonia, nitrate, acids, sulphate, explosives 
compounds, (e.g. RDX; nitrotoluenes such as TNT, 
nitrocellulose), TDS, pH  

Nitroglycerine, other organics used in the 
manufacturing processes (e.g. ether, hydrocarbons), 
metals, pesticides  

Landfills (putrescible waste landfill only)  Dissolved metals (including Se, Bo, Mn), pH, TDS, 
COD, ammonical nitrogen, major cations and anions, 
nitrate, nitrite, phosphorous, ferrous iron, TOC.   

Other analytes depending on waste sources 

Containment cells for contaminated material to be 
monitored for CoCs in waste materials only. 

Leachate monitoring may be required for a landfill 

Landfill gas monitoring could also be undertaken 
during routine monitoring events.  

TOPA PFAS 



Structure or Activity  Minimum Required Laboratory Analysis  Other Analytes to consider 

Wastewater Treatment plants Ammonia, phosphate, nitrates, chlorine, fluorine, 
sulphates, heavy metals, TRH, E-coli, TDS, pH. 

For surface water and outputs: BOD, COD and DO. 

Estate management (Irrigation, grounds 
maintenance)   

As required for activity. 

 

pH, TDS, salinity. nitrogen, major cations and 
anions, nitrate, nitrite, phosphorous, pesticides, 
herbicides, BOD, COD.  

Weapons Ranges UXO, metals including: As, Cd, Cr(VI), Sb, Pb, Cu, 
TDS, pH 

Other metals, explosives 

BOD – biological oxygen demand 

BTEXN – benzene, toluene, ethylbenzene, xylenes, naphthalene 

COD – chemical oxygen demand  

NAPs – natural attenuation parameters (sulphate, nitrate, ferrous iron, methane, 
ethene, CO2, etc) 

PAHs – polycyclic aromatic hydrocarbons 

PCB – polychlorinated biphenyls 

PFAS – per- and poly-fluoroalkyl substances (including PFOS and PFOA).  

TDS – total dissolved solids 

TOC – total organic carbon  

TOPA – Total oxidisable precursor essay 

TRHs – total recoverable hydrocarbons  

UXO – unexploded ordnance 

VOCs – volatile organic compounds 

Note This is not an exhaustive list of the potential contaminants of concern and a review of the historical site use will be required to be 
undertaken. This also does not include contamination from sources other than the stated activity. 

 



QUALITY ASSURANCE / QUALITY CONTROL (QA/QC) 

13. Key QA/QC requirements for a sampling program are outlined in Table F. 

14. Sampling requirements for QA/QC purposes should be completed in 
accordance with: 

• Australian/New Zealand Standard AS/NZS 5667.1:1998 Water Quality – 
Sampling. Part 1: Guidance on the design of sampling programs, sampling 
techniques and the preservation and handling of samples 

• ASC NEPM 1999 (amended 2013) 

• PFAS National Environmental Management Plan (NEMP) 2018 

• DQOs as outlined in the WQMP. 

Table F: QA/QC Requirements for the Sampling Program 

Action  Description  

Use of Experienced Personnel  Field work will be undertaken by trained and suitably qualified 
person with experience in field sampling techniques and health 
and safety issues.  

Record Keeping  Records of all field activities including water field parameters 
and relevant environmental conditions at the time of sampling 
are completed on field logging sheets or tablets.  

Sample Collection  Sample procedures outlined in the WQMP are followed or 
details of why specified sample procedures were not able to be 
completed. 

Sample Collected  All critical samples collected or details of why a specified 
sample was not able to be collected as part of the routine 
monitoring program.   

Sample Labelling  A unique sample number is to be used for each sample to 
clearly specify the sample origin Sample names must be 
consistent with previous sampling nomenclature and with 
requirements in the WQMP or (refer to Defence Contamination 
Directive #7). 

Sample Storage  Water samples are collected in approved sampling containers 
with appropriate preservation as required. All samples to be 
immediately placed in cool storage prior to transfer to a NATA 
accredited laboratory. Teflon-free sampling and storage 
materials should be used for samples with PFAS analytical 
requirements. 

Decontamination  Decontamination procedures should be undertaken in 
accordance with the ASC NEPM.  

Chain of Custody  Chain of Custody procedures are required for all sample 
transfers. Custody sheets should list sample numbers, date of 
collection and analyses required and be signed by each person 
transferring and accepting custody.  
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ROUTINE GROUNDWATER MONITORING 

GROUNDWATER SAMPLING REQUIREMENTS 

1. Low-flow pumps or positive-displacement pumps capable of controlling flow 
rates and minimising purging requirements are the preferred methods of groundwater 
sampling for site characterisation purposes. In addition, pumps that reduce contact 
with water should be selected to reduce the risk of cross-contamination (ie only 
disposable tubing comes into contact with water). Passive sampling devices may be 
considered where appropriate. 

2. Purging and sampling methods using bailers or high speed pumps are not 
recommended. These methods could be used if logistical issues require it, however, 
they should not be used simply to provide a consistent methodology to previous 
sampling events if they are deemed inappropriate for the contaminant type. 

3. Screened interval and analyte characteristics should be taken into 
consideration when purging and sampling. The depth of collected sample in relation 
to the screen interval should be recorded during each monitoring event, and that 
depth should be used for subsequent monitoring events to ensure a consistent data 
set for the monitoring well. 

4. Wells containing NAPL’s should not be purged or sampled for routine 
groundwater monitoring, however depth of NAPL should be recorded. 

5. Sampling must be undertaken in a manner to avoid cross contamination, 
including conducting appropriate decontamination and utilising tested, contamination 
free consumables. 

Sampling low-yielding wells 

6. Some aquifers have low hydraulic conductivities and it may not be practical 
to sample them until the parameters have stabilised as the well recovery rate is lower 
than the purge rate. Such wells should not be purged dry, rather the lowest purge 
rate on the sampling equipment should be used. If excessive drawdown is still 
experienced, repeated recovery of groundwater should be conducted while avoiding 
dewatering the wells screen. 

Extraction Bore Sampling Methodology 

7. Samples from extraction bores can be collected from existing sample ports or 
taps on the headworks the extraction bore. Prior to sampling, the water should be run 
for 1 – 2 minutes to flush out the line / extraction pump. 

8. The flow of the water should be turned down to provide a steady flow and 
minimise aeration of the water sample. 

DFI and UPSS Groundwater Monitoring requirements 

9. This section deals with the routine monitoring requirements for fuel 
installations and does not cover monitoring for contamination investigations or 
investigations for system failures such as leaks. 



10. The minimum monitoring requirements for a DFI groundwater monitoring 
program are as follows: 

 Monitoring and sampling should be conducted annually for low-medium risk 
sites and six monthly for high risk sites with the analyte suite as per 
Appendix 1L.A.  

 Gauging of associated wells for depth to groundwater and the thickness and 
presence of LNAPL should occur quarterly for all UPSS. 

11. Gauging of UPSS groundwater wells may be undertaken by a suitably trained 
individual and does not need to be completed by a qualified environmental 
professional. However sampling must be undertaken by a suitably qualified and 
experienced environmental professional. All records of quarterly gauging should be 
retained on site and by the regional environmental personnel. The minimum data 
requirements for groundwater gauging for UPSS are shown in Table A. 

Table A: Minimum data requirements for groundwater gauging for UPSS 

Site Identifier: Site Name: Sampler: 

Groundwater 
well Identifier 

Date Total 
Depth 

(mTOC) 

Depth to 
Groundwater 

(mTOC) 

Depth to 
LNAPL 

(mTOC) 

Total LNAPL 
thickness 

(m)  

12. Further details on the best environmental management practices for DFIs on 
the Defence estate can be found in the following documents: 

 Defence Fuels Management System Element 12.6, Groundwater Monitoring, 
2016 (to be updated when DFMS is released) 

 Underground Petroleum Storage Systems, Management Guidelines for 
Regional Environmental Officers, 2004 

GROUNDWATER FIELD DATA REQUIREMENTS 

13. Prior to sampling, each well should be gauged using a calibrated oil/water 
interface probe to assess for: 

 Standing water level (SWL) from the highest point of the well casing. This 
point should be used in all subsequent monitoring events. 

 Depth of the well to assess for silting or well damage. 

 Presence of non-aqueous phase liquids (NAPL’s). 

14. Field parameters should be collected prior to sampling. A sample can be 
collected after the water level and measured field parameters stabilise over three 
consecutive readings taken three to five minutes apart or at each well volume. Table 
1B.2 details the requirements for defining stabilisation of the field parameters. 

15. All wells should be surveyed for location based on the Map Grid of Australia 
(MGA) 94 coordinate system, the datum based on World Geodetic System 1984 
(WGS84) and elevation based on Australian Height Datum (AHD) or if no survey data 
exists this should be arranged for the groundwater monitoring well. Further 



information can be found in the Spatial Data Management Plan which can be found 
on DEQMS. 

16. Table B outlines the minimum field data required for groundwater 
observations and measurements. 

Table B: Groundwater field data requirements 

Attribute Unit 

Name Unique Identifier for GW well 

Date and time  DD/MM/Year | 24hr clock 

Weather Conditions Description (C, hPA, cloud cover) 

GPS Co-ordinates Eastings / northings (state MGA Zone) 

Sampling method Type of method used 

Standing water level (SWL) mAHD (or mRL) and mTOC  

Depth of well  mTOC  

NAPL apparent  thickness (if present) m 

Purge volume  Litre (L) 

pH pH units 

Electrical conductivity (EC) S/cm 

Oxidation-reduction potential (ORP) mV 

Temperature  C 

Dissolved oxygen (DO) % or ppm 

Odour Description 

Turbidity Description 

Colour Description 

Sheen Description 

Notes: 
(a) mTOC – Metres below top of casing 
(b) mAHD - metres to Australian height datum 
(c) mRL – metres to Relative Level 
 

http://www.defence.gov.au/estatemanagement/Governance/Policy/SDMP/Default.asp
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ROUTINE SEDIMENT MONITORING 

SEDIMENT ANALYTICAL AND FIELD DATA REQUIREMENTS 

1. ANZECC provides interim sediment quality guidelines (ISQG) with low and 
high trigger values which, in best practice, are used to determine the necessity of 
further investigation of the site. The ISQG, as well as region specific guidance (where 
available), should be considered for developing the sediment sampling program. As 
well as those analytes required for activities and contaminants of concern on the 
Defence estate. Further sampling may be required for under State based regulations 
and or guidance for the protection of water quality. The WQMP should include any 
identified State / Territory requirements. 

2. As part of the laboratory process, all samples to be analysed for metals 
should be treated by the laboratory with a weak acid digest to enable comparison 
against ANZECC guideline values. The weak acid digest can be used to measure the 
bio-accessible concentrations of contaminants in the sediment.  

3. As well as the contaminants of concern for site activities, sediment analytical 
suites could also include the following: 

 Heavy metals (arsenic, chromium, cadmium, copper, iron, mercury, lead, 
nickel and zinc). Sediment metals analysis are to be undertaken in a weak 
acid digest for comparison against ANZECC (2000) Sediment Quality 
Guidelines.  

 Nutrients (total nitrogen (TN), total Kjeldahl nitrogen (TKN), NO2, NO3, total 
phosphorus (TP), reactive phosphorus (RP)) 

 Cations and anions. 

 Total organic and inorganic carbon. 

 Tributyltin (TBT) in marine sediment (if legacy issues are known to exist). 
Total organic carbon (TOC) analysis must completed for all samples 
analysed for TBT.  

 Particle size distribution (PSD) where appropriate for the sampling 
programme. 

 Benthic sampling should only be recommended where appropriate for 
management of the site, and is unlikely to form part of a routine water quality 
monitoring sampling programme. Sampling for benthic organisms and macro-
invertebrate can be undertaken on the site if the water quality of the 
waterway is a high protection value, and if background data exists for the 
location.  

Table A outlines the minimum field data required for surface water observations and 
measurements. 



Table A: Sediment field data requirements 

Attribute Unit 

Name Unique identifier for location 

Date and time  DD/MM/Year | 24hr clock 

Weather Conditions Description (C, hPA, cloud cover) 

GPS Co-ordinates Eastings / northings (state MGA Zone) 

Sampling method Type of method used 

Water Depth 

Meter (m) 

Approximate if unable to be measured or 
flood level indicator reading. 

Depth of sample Metre (m) 

Description of sediment 
Colour, particle size, consistency, 
hardness, plasticity (fine grained), other 
observations 

Odour Description 

Photo Photo of sediment sample 
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ROUTINE SURFACE WATER MONITORING  

SURFACE WATER SAMPLING REQUIREMENTS  

1. Surface water sampling should be undertaken in the event of potential or 
actual impact to surface water bodies from Defence activities (ie through direct 
discharge or surface runoff). 

2. Surface water sampling in tropical and sub-tropical areas often occurs at the 
beginning and end of the wet season. Some sites on the Defence estate have 
sufficient data to reduce monitoring from the beginning and the end of the wet 
season, to sampling only when there is sufficient flow in the water body to allow 
sampling. A review of the data should occur when updating the WQMP for the site.  

3. Changes in stream flow rates and variation in analytical results due to the 
flow rates should be considered when interpreting analytical results.  

First Flush Sampling 

4. First flush sampling is used to monitor water ways for pollution as a result of 
accumulated pollutants from activities on site entering the system at the beginning of 
a rainfall event. Sampling must occur as soon as possible following a significant 
rainfall event. If first flush sampling is deemed necessary at the site, weather events 
and water flows will be need to be considered and mobilisation to site prioritised, 
once the conditions are appropriate for sampling.  

5. Care must be taken when interpreting results from first flush sampling. 
Pollutant loads may be high and can vary depending on site activity. Results cannot 
be compared against the relevant guidelines. 

SURFACE WATER ANALYTICAL AND FIELD DATA REQUIREMENTS 

6. Table A outlines the minimum field data required for surface water 
observations and measurements. Additional information may be required based on 
site specific requirements. 

7. As well as those analytes required for activities and contaminants of concern 
on the Defence estate, and if there is evidence that Defence is impacting on surface 
water quality, sampling could also include: 

 E Coli. 

 Enterococci spp 

 Coliforms 

 Macro invertebrates 

 Nutrients (total nitrogen (TN), total Kjeldahl nitrogen (TKN), NO2, NO3, total 
phosphorus (TP), reactive phosphorus (RP)) 

 Cations and anions 

 Total dissolved solids (TDS) 



 Total suspended solids (TSS). 

8. Ideally, sampling should be undertaken from the same (or similar) point each 
sampling event to review trends over time.   

9. Additional analysis may be required under State / Territory based regulations 
and / or guidance for the protection of water quality. The WQMP should include any 
identified State / Territory requirements for surface water exiting the site.  

Table A: Surface water field data requirements 

Attribute Unit 

Name Unique identifier for location 

Date and time  DD/MM/Year | 24hr clock 

Weather Conditions Description (C, hPA, cloud cover) 

GPS Co-ordinates Eastings / northings (state MGA Zone) 

Sampling method Type of method used 

Flow rate m3/minute 

Water depth 
Meter (m) 

Approximate if unable to be measured or 
flood level indicator reading. 

Sample depth Meter (m) 

pH pH units 

Electrical conductivity (EC) S/cm 

Oxidation-reduction potential (ORP) mV 

Temperature  C 

Dissolved oxygen (DO) % or ppm 

Odour Description 

Turbidity Nephelometric Turbidity Units (NTU) 

Colour Description 

Sheen Description 

Description and photograph 
Description of ecosystem and 
photographic record (with authorisation) 
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REPORTING AND DATA MANAGEMENT 

WATER QUALITY MONITORING PLAN REQUIREMENTS 

1. All Water Quality Monitoring Plans (WQMPs) must comply with the minimum 
requirements in Table A. 

Table A: Minimum Water Quality Monitoring Plan requirements. 

Report Requirements 

Section Heading / Subheading Information Required 

Forward Report Name Site Number | Site Name| Water 
Quality Monitoring Plan | Date 
(Month | Year) 

Executive summary Defence context for routine water 
quality monitoring  

Overview of objectives  

Purpose of the WQMP 

Sites covered by the WQMP 

WQMP review period 

Reference to appended water 
quality monitoring programs and 
updates 

Abbreviations List all abbreviations used in WQMP 

Table of Contents  

Introduction Overview General introduction to the plan 
including: 

- Purpose 

- Drivers 

- Site names 

- Potentially polluting Defence 
activities 

Objectives General routine water quality 
monitoring objectives in line with 
Defence policy.  



Legislation, Policies and 
Guidelines 

- Commonwealth 

- State / Territory 

- Defence 

Context for Defence WQM including: 

- Commonwealth legislative  

- Relevant State / Territory 
legislative  

- Defence policy framework 

Provide overview of any site specific 
regulatory requirements such as 
conditions imposed by a site 
contamination audit / EPBC referral, 
etc.  

 

Site Information 

 

Previous reports List of previous reports informing the 
WQMP  

Site description - Location  

- Street Address  

- Area / Dimensions 

- Property title details 

- Locality map 

- GEMS property ID details 

- Use 

Site activities Summary of site activities with 
potential to cause pollution 

Site history Summary of site history as it relates 
to pollution 

Surrounding land use Surrounding land use(s) within 
500m of site 

Sensitive receptors Human and environmental 
receptors, on and offsite 

Vegetation Vegetation type(s) 

Topography Site topography summary 

Geology Site geology summary 

Hydrogeology Site hydrogeology summary 

Hydrology Hydrology and surface water 
summary 



Areas and contaminants 
of concern 

List known contamination sources 
and potential pollution sources.  

Include GEMS CSR ID where 
relevant.  

Detail COCs and PCOCs for each 
area of concern.  

Should not be limited to CSR 
entries.  

Environmental values 
assessment 

Provide for each site as per 1L.1.7 
and Appendix 1L.A 

Conceptual site model 
(CSM) 

A CSM developed for each 
management area.  

Tailor to the scale of the site i.e. 
small properties to GEMS EFM-CSR 
size areas to larger more complex 
sites. 

Should include off-site areas if 
relevant. 

Refer to Appendix 1L.A for required 
inputs and an example template of a 
CSM. 

Sampling, Analysis 
and Quality Plan 
(SAQP)  

Sampling overview Summary of sample locations 

Description of required monitoring 
methods and analyses 

Data Quality Objectives 
(DQOs) 

Site specific DQOs 

Refer to Appendix 1L.A 

Sampling methodology 

- Surface water (if 
relevant) 

- Groundwater (if 
relevant) 

- Sediment (if relevant 

Description of sampling 
methodologies including: 

- Sampling equipment  

- Sample handling procedures 

- Equipment decontamination 
procedures 

- Field screening protocols 



QA/QC 

- Field  

- Laboratory 

Field QA/QC details including: 

- Quality control samples 

- Field checklists / forms 

- Sample field records 

- Sample preservation 

- Field instrument calibration 

- Chain of Custody  

Laboratory QA/QC details including: 

- Laboratory receipts 

- Holding times 

- Analytical methods 

- Laboratory accreditation for 
analytical methods used 

- Inter-laboratory comparisons 

- Quality control samples 

Reporting Detail reporting and review 
requirements in line with Defence 
policy: 

- Annual reports 

- Interpretive reports 

- Non-interpretive reports 

- Data provision (including GIS, 
laboratory and field data) 

- Review and updates to the WQM 
Plan and Programs.  



Assessment criteria Assessment criteria Detail and justify:  

- analyte selection 

- analytical methods  

- assessment criteria  

- detection limits 

- statistical analyses 

- site specific trigger values 

May include site specific trigger 
values or national criteria based on 
the water environmental values (EV) 
and CSM. 

Include any site specific regulatory 
requirements.  

If the information applies to more 
than one site this must be clearly 
explained.  

References  Include all references made 
throughout the WQMP 

Appendices Figures Figures should be developed in 
accordance with 1L.1.6 and include 
the following information where 
applicable: 

- Site locations 

- Site details 

- Areas of concern  

- Conceptual Site Model schematic 
(where applicable)  

- Sampling locations (groundwater 
monitoring wells, surface water 
and sediment sampling locations) 

See GIS reporting requirements for 
further information. 



 Tables 

 

Site specific monitoring programs 
which include: 

- GEMS EFM-CSR Number and 
Name (and legacy CSR ID if 
relevant) 

- Contaminating activity/ source 
description 

- Sentence on reason for sampling 

- Sampling location identifier 

- Coordinates 
(GDA_1994_MGA)Sampling 
methodology 

- Sampling frequency / timing 

- Analytical suite 

- Date last sampled 

Retired sampling points: 

- GEMS EFM-CSR Number and 
Name (and legacy CSR ID if 
relevant) 

- Contaminating activity/ source 
description 

- Justification for retirement 

- Coordinates 
(GDA_1994_MGA)Sampling 
methodology 

- Analytical suite 

- Date last sampled 

Changes to monitoring programs 
including justification, such as: 

- new / retired sampling points  

- changes to analytes  

- changes to frequency of sampling 

- property divestment 

 



ROUTINE MONITORING REPORTING REQUIREMENTS  

Interpretive Reports 

2. All interpretive reports must comply with the minimum requirements in Table 
B. 

Table B: Interpretive reporting requirements 

Section Requirement Comment 

Forward  Site Number , Site Name, 
Water Quality Report, Date 
(Month , Year) 

Check list for Report 
Requirements 

Completed checklist  Refer to checklist in this 
Annex 

Executive summary Summary of Investigation  

Table of Contents Table of Contents  

Introduction Brief introduction with reference 
to the WQMP and CSM 

Include details of any 
deviation from monitoring 
plan requirements 

Objectives Describe the objectives of the 
sampling and interpretation 

 

Methodology Detail the methods used for all 
sampling types, sample location 
details, analyses conducted 

 

Results  Field observations and 
analytical results 

List of samples with 
exceedances of assessment 
criteria, tabulated field 
parameters  

Discussion Discussion of field and analytical 
Results 

 

Discussion on trend analysis of 
results 

Reference graphs in 
Appendix E 

Statistical analysis of data Suggest using Mann-Kendal 
or similar statistical analysis if 
appropriate. Also consider 
other possible causes for 
trends 

Discussion on how results relate 
to the requirements of the 
WQMP 

Are triggers exceeded and 
are contingencies required? 



Section Requirement Comment 

Base around the stated 
objectives  

Is there changes required to 
the WQMP?  

Are additional sample 
locations required? 

Conclusion If required  

Response 
Strategies  

To be developed in consultation 
with Defence stakeholders 

Suggested response 
strategies for Defence 
consideration 

Abbreviations   

References Site Location  

Appendix A - 
Figures 

Groundwater Contours and 
Surface Water features 

 

Sampling Locations 

Include exceedances of 
assessment criteria as 
detailed in the WQMP where 
relevant 

Include GW flow direction 
arrow 

Appendix B - Tables Table 1 – Field Data and 
Observations 

As per Annex 1B to Annex 
1D 

Table 2 – Surface Water Results Highlight exceedances of 
assessment criteria detailed 
in WQMP 

Table 3 – Groundwater Results  Highlight exceedances of 
assessment criteria detailed 
in WQMP 

Any other field results e.g. 
Sediment Sampling 

Highlight exceedances of 
assessment criteria detailed 
in WQMP 

QA/QC Data Tabulated QA/QC data 
including RDP for duplicate 
pairs and detailed discussion 
of QA/QC analysis. 

Appendix C Major ion plots Piper Plots 

Appendix D Graphical Trend Analysis Graphs to show trend 
analysis 



Section Requirement Comment 

Appendix E Field Sheets  

Appendix F Calibration certificates  

Appendix G Laboratory Reports Can be included in the 
electronic copy of report only. 

Appendix H QA/QC Results Appendix should include 
tabulated QA/QC data, 
including RDP for duplicate 
pairs and discussion on 
DQOs 

Refer to Table 1L.1 and 
Appendix 1L.A for QA/QC 
requirements. 

Appendix I Notification to Regulator Details of Notification to 
regulator (for those states 
which require this)  

 



Non-Interpretive Reports 

3. All non-interpretive reports must comply with the minimum requirements in 
Table C. 

Table C: Non-interpretive reporting requirements 

Section Requirement Comment 

Forward Report Name Site Number, Site Name, 
Routine Water Quality 
Monitoring Event, Date 
(Month, Year)  

Check list for Report 
Requirements 

Completed checklist  Refer to checklist in this 
Annex 

Table of Contents   

Introduction Brief introduction with reference 
to the WQMP 

Include details of any 
deviation from monitoring 
plan requirements 

Methodology Detail the methods used for all 
sampling types, sample location 
details, analyses conducted 

 

Results   List of analytical results with 
exceedances of assessment 
criteria  

QA/QC Brief discussion on QA/QC 
results 

Full discussion to be included 
in Appendix C. 

Abbreviations   

References   

Summary Summary of Results   

Appendix A - Figures Site Location  

Groundwater Contours and / or 
Surface Water Features 

Required only if sampling of 
groundwater or surface water 
was undertaken 

Sampling Locations Include exceedances 
assessment criteria where 
relevant. 

Include Groundwater flow 
direction 

Appendix B - Tables Table 1 – Field Data As per requirements in Annex 



Section Requirement Comment 

1B to Annex 1D 

Table 2 – Surface Water Results Highlight exceedances of 
assessment criteria detailed 
in WQMP 

Table 3 – Groundwater Results  Highlight exceedances of 
assessment criteria detailed 
in WQMP 

Any other field results e.g. 
Sediment Sampling results 

Highlight exceedances of 
assessment criteria detailed 
in WQMP 

Appendix C QA/QC  Tabulated QA/QC data 
including RDP for duplicate 
pairs. 

Detailed discussion of QA/QC 
results Include a discussion 
on the DQOs 

Appendix D Field Sheets  

Appendix E Calibration Certificates  

Appendix F Laboratory Reports Can be included in the 
electronic copy of report only 

Appendix G Notification to Regulator Details of Notification to 
regulator (for those States 
which require this) 

 



CHECK SHEET FOR FINAL REPORT 

4. The following checklist must be completed and submitted with the final 
report. 

Table D: Final report checklist 

Requirement Yes  No NA 
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Report in word and PDF format.                                  
(Not locked or password protected) 

   

Update of excel version WQMP    

NSIMS GIS data (meta-data tool format confirmed)    

Tabulated Excel or csv format laboratory and field 
data  

   

GEMS EFM-CSR Update Spreadsheet completed    

 The site/base water quality database is updated    
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