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FOREWORD 

The Defence estate is a critical enabler of Australia’s defence capability and supports 
the generation and sustainment of Australia's defence capability. It touches all 
aspects of the Defence organisation from where our people work, to where they train, 
and often live. 

The size and diversity of the Defence estate presents a range of challenges which 
demand effective planning, development, sustainable management and stewardship. 
The environment and its ongoing sustainable management is a critical enabler to 
Defence capability and to ensure that Defence retains the confidence of the 
Australian people to manage the estate. 

The Defence Estate Strategy 2016-2036 commits Defence to delivering “a 
strategically aligned, affordable, safe and sustainable estate that enables Defence 
capability and operations”. 

The Smart Infrastructure Handbook has been designed to support those working 
across the estate lifecycle to continuously improve the efficiency, security and 
resource sustainability of new and refurbished estate facilities. 

With annual investment of approximately $2 billion, the Defence estate must be 
positioned on a trajectory that makes the most of innovative design to meet user 
capability requirements, minimises resource consumption and waste, and improves 
resource security. While Defence might not be leading industry trends on building 
sustainable facilities and infrastructure, we should be seeking to include industry best 
practice in our investments. 

Integration of the Smart Infrastructure Handbook into decision making processes 
across the estate lifecycle will ensure that estate sustainability is optimised through 
whole of life cost and management considerations. 

As a core element in Defence’s broader estate management systems, the Smart 
Infrastructure Handbook will: 

• ensure ecologically sustainable development opportunities, risks, and whole 
of life costs are considered in the planning, design and construction, and 
delivery phases of the Defence estate lifecycle 

• drive environmentally efficient outcomes through clear direction to industry on 
Defence’s expectations of ecologically sustainable development 

• ensure enhanced resource efficiency and environmental management 
approaches are identified and assessed in the planning stage, to enable 
delivery in the design and construction stage of the estate lifecycle 

• promote continuous improvement through standardised measuring, 
monitoring, and lessons learnt from sustainable initiatives 

• promote innovation through industry engagement. 
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Defence is committed to working with industry to achieve these aims. Through
innovation, collaboration, and a focus on ecologically sustainable management of the
Defence estate, we will deliver stewardship of the estate in line with government and
community expectations.

Steven Grzeskowiak

Deputy Secretary
Estate and Infrastructure

Department of Defence
CANBERRA ACT 2600

28 June 2019

Edition 2
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CHAPTER 1 

INTRODUCTION 

PURPOSE 

1.1 Smart Infrastructure aims to continuously improve the efficiency, 
effectiveness and sustainability of the Defence estate through the application of 
ecologically sustainable development (ESD) and whole of life (WOL) principles 
through the estate life cycle. 

1.2 The Smart Infrastructure Handbook (the handbook) outlines Defence's 
approach to achieve minimum ESD standards during the planning and development 
of Defence infrastructure. The handbook sets Defence's minimum standards for ESD, 
outlines roles and responsibilities for different project stages, and provides guidance 
on how to consider WOL outcomes4 when assessing ESD initiatives. Application of 
the handbook will ensure ESD principles are met by all infrastructure projects within 
the Defence estate. 

1.3 It is a Defence requirement that the principles outlined in this handbook are 
applied to all: Estate Base Plans (EBPs), Initial Business Cases (IBCs), Detailed 
Business Cases (DBCs), estate infrastructure elements of capability projects, and 
facilities development projects, including those in the Facilities Infrastructure Program 
(FIP) of the Integrated Investment Program and the Estate Works Program (EWP). 

OBJECTIVES 

1.4 The Defence Estate Strategy 2016-2036 commits Defence to delivering “a 
strategically aligned, affordable, safe and sustainable estate that enables Defence 
capability and operations.” 

1.5 The handbook provides principles-based guidance intended to support ESD 
across the Defence estate. The Smart Infrastructure Handbook: 

a. requires projects to consider ESD risks and initiatives, and undertake WOL 
cost analysis as part of infrastructure planning, design and construction 

b. sets the minimum sustainability standards and requirement considerations for 
infrastructure planning, design, and construction, as it relates to climate 
adaptation, estate energy, estate water, waste minimisation and 
management and pollution prevention 

c. provides practical guidance to allow decision makers to identify and consider 
sustainable development initiatives and alternatives 

                                            

 

4 Refer to section 4.9 for Whole of Life Assessment Criteria 
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d. facilitates the consistent assessment and implementation of sustainable 
development on a WOL basis to direct resources towards projects that have 
greater opportunity in terms of pay-back 

e. establishes the metrics and accountabilities to support resource efficiency 
and performance monitoring across the estate life cycle 

f. sets clear processes and accountabilities that underpin assurance of 
Defence's ESD implementation and the development of a corporate body of 
knowledge. 

1.6 Application of the Smart Infrastructure principles throughout the estate life 
cycle allows Defence to continue to build its corporate knowledge, revise and further 
enhance ESD and WOL policy through collaboration with stakeholders, develop 
strategies and target Defence resources to maximise ESD and WOL opportunities for 
infrastructure projects. 

ESTATE LIFE CYCLE 

1.7 The Smart Infrastructure Handbook is the overarching ESD guidance 
Defence applies across the estate life cycle. It outlines Smart Infrastructure 
requirements for the planning, design, construction and delivery of new Defence 
infrastructure, and the refurbishment and adaptive reuse of existing Defence 
infrastructure (including alterations and additions). 

1.8 The handbook targets opportunities at the WOL level and individual building 
and facility levels. Where clauses cannot be met or are deemed not applicable, the 
reasons for this must be documented and accepted by Defence. Every project must 
report against the handbook requirements at each review stage using the relevant 
checklist. 

1.9 The integration of the handbook into the estate life cycle is shown in Figure 1. 

 

Figure 1:  Smart Infrastructure touch points across the Defence estate life cycle 
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1.10 Defence recognises that an efficient and effective estate is intrinsically linked 
to capability. The Defence Environment Policy commits Defence to applying efficient 
and innovative environmental resource management to the delivery of Defence 
capability and environmental outcomes. 

1.11 Resources, including energy and water, are an essential input in all Defence 
activities, not only maintaining aircraft, ships and vehicles, but to house personnel 
and power and maintain Defence facilities. Effective waste and pollution prevention 
management are fundamental contributors to healthy working environments and 
reputation. 

1.12 The handbook sets out Defence’s requirements for integrating Smart 
Infrastructure principles into the estate life cycle. It is driven by key Defence estate 
environmental policies and strategies. 
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CHAPTER 2 

SMART INFRASTRUCTURE PROCESS 

APPROACH 

2.1 The Smart Infrastructure Handbook outlines Defence's approach to achieve 
minimum ESD standards during the planning and development of Defence 
infrastructure. Defence recognises that not all of these standards will be equally 
applicable to all projects, or at each phase of a project. The Smart Infrastructure 
Handbook therefore takes an ‘If not why not?’ approach that requires explanation 
where an ESD standard is not applied. 

2.2 ESD decisions are to be documented in Smart Infrastructure Checklists. 
Where an ESD minimum standard contained within Smart Infrastructure is not met 
projects are required to provide a plain-English explanation. Requiring an explanation 
ensures that ESD decisions receive an appropriate level of transparency and: 

a. Decision makers can make reasonable decisions to manage ESD while 
achieving project outcomes; 

b. Project stakeholders can have a meaningful dialogue about the application of 
ESD within a project; and 

c. Decisions and explanations across projects can be reviewed with a focus on 
improving policy settings. 

2.3 Defence also recognises that ESD decisions are made at different steps 
within the estate lifecycle and that different stakeholders have specific roles at each 
step. The following sections are designed to clearly articulate the Roles and 
Responsibilities of key participants applying Smart Infrastructure during the planning, 
design and construction phases of the estate lifecycle. 

ESTATE BASE PLANS 

2.4 An Estate Base Plan (EBP) is a strategic planning tool that enables Defence 
to make informed decisions regarding land use planning, estate disposition, 
infrastructure development and sustainment investments over a 25 year horizon. An 
EBP is a critical document to define and plan the estate needs to support current and 
future capability requirements. It includes recommended redevelopment priorities that 
meet the Defence Estate Vision, the Base Vision and the Base Purpose Statement. 
Estate Planning Branch (EP) is responsible for the development of EBPs. 

2.5 The Smart Infrastructure Handbook (the handbook) should be considered 
and incorporated into the EBP risk assessment, scenario planning and 
redevelopment prioritisation to ensure ESD risks and initiatives are appropriately 
costed and included as options or opportunities for further development. Smart 
Infrastructure touch points and desired outcomes for the base planning process are 
outlined in Table 1. Specific Smart Infrastructure requirements for urban structure, 
climate adaptation, estate energy, estate water, waste minimisation and 
management, and pollution prevention are outlined in Chapter 3. 
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2.6 The Smart Infrastructure estate planning checklist (EP checklist) should be 
used to record and articulate the ESD risks, opportunities and recommendations for 
consideration in facilities projects as they progress through project development and 
delivery cycle. 
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Table 1:  Roles and responsibilities – Smart Infrastructure Estate Base Plans 

Nil Project planning Overview / vision 
strategic intent workshop  Estate risk workshop Scenario planning / 

sustainment workshop 
Reinvestment priorities 
workshop 

Zone planning 
workshop 

Draft / final estate base 
plan 

Smart 
Infrastructure 
Handbook 
objective 

• Governance established through utilisation of EP checklist 
• Early identification of critical Smart Infrastructure risks and 

potential mitigation options 

• Identification and capture of 
all Smart Infrastructure 
risks and early 
consideration of mitigation 
initiatives  

• Consideration of Smart 
Infrastructure initiatives to 
mitigate risks, enhance 
base sustainment and 
minimise future resource 
usage 

• List of feasible, better 
defined Smart 
Infrastructure initiatives 

• Consideration of 
zoning and reservation 
of areas for Smart 
Infrastructure risk 
mitigation measures 
and initiatives 

• Inclusion of Smart 
Infrastructure principles, 
minimum requirements 
and initiatives in EBP 

• Completion of EP 
checklist 

EP project 
manager 

• Notify the project to EE 
branch via email to  
ee.projectreview@defence.gov.au 

• Ensure base plan consultant 
is aware of and considers 
handbook 

• Provide base plan consultant 
with relevant information and 
EP checklist 

• Engage with EE branch 
to identify Smart 
Infrastructure risks and 
requirements relevant to 
the project 

• Ensure relevant Smart 
Infrastructure issues are 
reflected in base vision, 
base purpose statement 
and base analysis report 

• Ensure EE branch is 
consulted in estate risk 
assessment 

• Ensure inclusion of Smart 
Infrastructure in risk based 
outputs (e.g. estate risk 
analysis tool (ERAT)) for 
the site  

•  

• Ensure EE branch is 
consulted in sustainment 
workshop 

• Ensure Smart Infrastructure 
initiatives are discussed in 
workshop 

• Ensure inclusion of Smart 
Infrastructure in workshop 
outcomes 

• Ensure EE branch is 
consulted in 
reinvestment priorities  

• Ensure Smart 
Infrastructure initiatives 
are discussed in 
workshop 

• Ensure inclusion of 
Smart Infrastructure 
initiatives in 
reinvestment priorities 

• Ensure Smart 
Infrastructure 
initiatives are 
discussed in zone 
planning workshop 

• Ensure completion of EP 
checklist  

• Email EP checklist to EE 
branch  

• Supply EE branch with 
feedback to enable 
updating of base 
information 

• Include EP checklist and 
relevant base information 
in EBP. 

Base plan 
consultant 

• Ensure awareness of 
handbook requirements 

• Ensure handbook is 
incorporated into project 

• Consider further studies 
required to address data 
gaps e.g. electrical or 
hydraulic master plans, 
climate adaptation strategies 

• Commence development of 
EP checklist 

• In consultation with EE 
branch, identify relevant 
Smart Infrastructure 
risks 

• Incorporate Smart 
Infrastructure as an 
input to base purpose 
statement, base vision 
and base analysis report 

• Review & update EP 
checklist 

• Review Smart 
Infrastructure risks, and 
assess and rate those to be 
considered at estate risk 
workshop 

• Include relevant Smart 
Infrastructure risks, and 
potential initiatives and 
mitigation measures for 
assessment at estate risk 
workshop 

• Update ERAT based on 
workshop outcomes 

• Review & update EP 
checklist, capturing Smart 
Infrastructure risks to be 
considered in EBP 

• Review the Smart 
Infrastructure risks 
assessed in the ERAT and 
identify initiatives for 
inclusion in scenario 
planning 

• Include relevant risks and 
initiatives for assessment in 
workshop 

• Review & update EP 
checklist, capturing 
workshop outcomes and 
Smart Infrastructure 
initiatives to be considered 
further 

• Review Smart 
Infrastructure risks 
assessed in the ERAT 
and initiatives 
documented in the 
scenario planning/ 
sustainment workshop 
outcomes 

• Include Smart 
Infrastructure initiatives 
in cost planning 
scenarios  

• Review & update EP 
checklist, capturing high 
level analysis of 
initiatives to be included 
in final EBP 

• Ensure zone planning 
documentation reflects 
any Smart 
Infrastructure 
initiatives with site-
wide implications  

• Review & update EP 
checklist, capturing 
high level analysis of 
initiatives to be 
included in EBP 

• Include Smart 
Infrastructure principles, 
minimum requirements 
and initiatives in EBP 

• Capture Smart 
Infrastructure risks and 
investment priorities in 
base analysis report 

• Finalise EP checklist 
demonstrating inclusion 
of Smart Infrastructure in 
EBP 

• Provide EE branch with 
feedback to enable 
updating of relevant base 
information 

EE 
(Environment 
and Engineering 
Branch)  

• Provide handbook and EP 
checklist to EP project 
manager  

• Provide relevant information: 
climate change, energy, 
water, waste & pollution 
prevention  

• Work with the EP project 
manager and EBP 
consultant to agree 
Smart Infrastructure 
risks for the project 

• Input into base analysis 
report as required  

• Review and provide 
comment on EP 
checklist 

• Input into risk workshop 
and ERAT  

• Review and provide 
comment on EP checklist 

• Technical input into Smart 
Infrastructure initiatives 
requiring consideration 

• Review and provide 
comment on EP checklist 

• Provide technical 
guidance to better 
define Smart 
Infrastructure mitigation 
options and initiatives 

• Review and provide 
comment on EP 
checklist 

• Provide technical input 
into zone planning 

• Review and provide 
comment on EP 
checklist 

• Review draft EBP  
• Review and endorse EP 

checklist 
• Collate EP Checklist & 

lessons learnt into central 
database, including 
feedback on relevant 
base information 

 

mailto:ee.projectreview@defence.gov.au
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INITIAL BUSINESS CASES 

2.7 Investment in the estate is facilitated by an Initial Business Case (IBC). This 
is an integral component of the estate lifecycle for the periodic investment of capital 
funds into the Defence estate, or for capability projects with an estate impact. In line 
with government policy, an IBC is required to support a Gate 1 approval milestone, 
presenting costed and viable options to meet Defence's estate and infrastructure 
requirements. An IBC outlines the project execution strategy and is informed by the 
associated risk profile. Gate 1 approval will activate funds for further development of 
the project. 

2.8 EP is responsible for the development of infrastructure IBCs for facilities 
projects (i.e. base redevelopments or mid-term refreshes) and Capability or Sponsor-
funded projects initiated by a Group/Service external to Estate & Infrastructure Group 
(E&IG). 

2.9 This handbook should be considered and incorporated into IBC risk 
assessments, scope and options development, and costing processes to ensure that 
ESD risks and initiatives are appropriately costed and included in the options for 
further development. Smart Infrastructure touch points and desired outcomes for IBC 
processes are outlined in Table 2. Specific Smart Infrastructure requirements for 
urban structure, climate adaptation, energy, water, waste and pollution prevention 
are outlined in Chapter 3. 

2.10 The EP checklist shall be used to record and articulate the ESD opportunities 
and recommendations for consideration in a project as it progresses through the 
project development and delivery cycle. 
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Table 2:  Roles and responsibilities – Smart Infrastructure Initial Business Case 

Nil Project planning Start-up 

Estate risk assessment & scope 
development (sustainment) 
Project requirements and risk phase 
(capability) 

Options development Whole of life (WOL) 
costing Draft / final IBC 

Smart 
Infrastructure 
Handbook 
objective 

• Early identification of Smart Infrastructure risks and potential mitigation 
options, including those documented in EBPs 

• Consideration of relevant base information 
• Governance established through the application of EP checklist 

• Identification and capture of all 
Smart Infrastructure risks and early 
consideration of mitigation initiatives 
for consideration in IBC 

• List of feasible, well defined 
Smart Infrastructure initiatives to 
mitigate risk, provide cost 
efficiencies, enhance 
sustainment and minimise future 
resource usage 

• Smart Infrastructure 
initiatives included in 
WOL costing 

• Inclusion of Smart 
Infrastructure principles, 
minimum requirements 
and initiatives in IBC 

• Completion of EP 
checklist 

EP project 
manager 

• Notify the project to EE branch via email 
to ee.projectreview@defence.gov.au 

• Ensure IBC consultant is aware of and 
considers the handbook 

• Provide IBC consultant with relevant base 
information and EP checklist 

• Engage with EE branch to 
identify Smart Infrastructure 
risks and requirements 
relevant to the project 
 

• Ensure EE branch is consulted in 
project risk assessment 

• Capture Smart Infrastructure risks 
to be assessed and considered at 
the estate risk & scope 
development (sustainment) or 
project requirements and risk phase 
(capability) 

• Ensure assessed Smart 
Infrastructure risks are considered 
in scope development  

• Ensure EE branch is consulted 
in options development  

• Ensure Smart Infrastructure 
initiatives and EE branch input 
are considered in options 
development  

• Ensure EE branch is 
advised during WOL 
costing  

• Ensure Smart 
Infrastructure initiatives 
are discussed in 
workshop 

• Ensure inclusion of 
Smart Infrastructure 
initiatives in WOL 
costing 

• Ensure completion of the 
EP checklist  

• Email EP checklist to EE 
branch  

• Provide EE branch with 
feedback to enable 
updating of base 
information  

• Include EP checklist and 
relevant base 
information in IBC. 

IBC consultant 

• Ensure awareness of handbook 
requirements 

• Ensure incorporation of the handbook, 
and Smart Infrastructure 
recommendations from EBP (and its 
supporting documentation), into the 
project 

• Consider further studies required to 
address data gaps e.g. electrical or 
hydraulic master plans, climate 
adaptation strategies 

• Review EBP and verify 
existing risk prioritised 
scope & ensure Smart 
Infrastructure initiatives 
have been captured 

• In consultation with EE 
branch, capture Smart 
Infrastructure risks, 
mitigation & initiatives for 
consideration and 
development in IBC 

• Review & update EP 
checklist 

• Review Smart Infrastructure risks, 
assess and rate those to be 
considered for a base / project 

• Review & update EP checklist, 
capturing Smart Infrastructure risks 
to be consider in IBC 

• Update risk tool to reflect the 
outcomes of the estate risk & scope 
development (sustainment) or 
project requirements and risk phase 
(capability)  

• Include Smart Infrastructure in user 
requirements brief (scope elements) 
(capability) 

• Capture Smart Infrastructure 
mitigation and initiatives into 
scope options as appropriate 

• Consider Smart Infrastructure 
for WOL costing 

• Rough order of magnitude 
(ROM) or P50 costings may be 
used as a guide to assist 
options analysis 

• Review & update EP checklist, 
capturing initiatives to be 
considered in IBC 

• Ensure that WOL 
options costing includes 
Smart Infrastructure 
considerations 

• Review & update EP 
checklist, capturing 
Smart Infrastructure 
outcomes from WOL 
costing phase 

• Inclusion of Smart 
Infrastructure principles, 
minimum requirements 
and initiatives in IBC and 
annexures  

• Inclusion of Smart 
Infrastructure initiatives 
in the user requirements 
brief 

• Finalise EP checklist, 
demonstrating inclusion 
of Smart Infrastructure in 
IBC 

• Provide EE Branch with 
feedback to enable 
updating of base 
information  

EE (Environment 
and Engineering 
Branch) 

• Provide handbook and EP checklist to EP 
project manager  

• Provide relevant information: climate 
change, energy, water, waste & pollution 
prevention 

• Work with the EP project 
manager and IBC 
consultant to agree Smart 
Infrastructure risks for the 
project 

• Review and provide 
comment on EP checklist 

• Technical input into Smart 
Infrastructure risks and initiatives 
requiring consideration 

• Review and provide comment on 
EP checklist 

• Provide technical guidance to 
better define Smart 
Infrastructure mitigation options 
and initiatives 

• Review and provide comment 
on EP checklist 

• Review and provide 
comment on EP 
checklist 

• Refinement of relevant 
base information 

• Review and endorse EP 
checklist  

• Collate EP checklist & 
lessons learnt into 
central database 

• Review draft IBC 

 

mailto:ee.projectreview@defence.gov.au
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DESIGN AND CONSTRUCTION 

2.11 Design and construction processes cover all estate infrastructure projects 
from post-IBC through to defects liability. The Smart Infrastructure touch points, 
desired outcomes and alignment with the Defence Estate Strategy vision have been 
incorporated into the roles and responsibilities table below.  

2.12 Addressing the handbook requirements at each project stage will ensure that 
Defence sustainability policy objectives are designed and delivered effectively, 
resulting in an efficient Defence estate. A completed Smart Infrastructure design and 
construction checklist (D&C checklist) will articulate and track the ESD opportunities 
in each project as it progresses through the design and delivery cycle.  

2.13 Specific Smart Infrastructure requirements for urban structure, climate 
adaptation, energy, water, waste, pollution prevention and construction are outlined 
in Chapter 3. 
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Table 3:  Roles and responsibilities – Smart Infrastructure design and construction 

Nil Project initiation Master plan and feasibility Concept and schematic 
design Detailed design Construction Commissioning hand over and 

take over (CHOTO) 

Smart 
Infrastructure 
Handbook 
objective 

• Awareness of handbook 
requirements and expectations  

• Awareness of handbook risk 
management objectives for the 
project  

• Governance established through 
the application of D&C checklist 

• Early identification of Smart 
Infrastructure needs and 
opportunities for the project 

• Refined and verified 
handbook options for the 
project 

• Confirmation that all handbook 
objectives relevant to the 
project have been incorporated 
in design documents and 
construction specifications 

• Implementation of all handbook 
options identified in design 

• Incorporation of handbook 
objectives into construction 
activities 

• Documented evidence to confirm 
handbook requirements have 
been delivered 

Project manager 
/contract 
administration 
(PMCA) 

• Ensure handbook is incorporated 
into contract documentation 

• Ensure design consultant is 
aware of and considers 
handbook findings and 
recommendations from the IBC 
(and its supporting 
documentation), and EBPs 
relevant to the project 

• Oversee implementation of 
handbook 

• Ensure EE is consulted at 
ESD workshop 

• Ensure D&C checklist is 
progressively submitted at 
each design stage 

• Ensure that a project review 
& assessment (PRAP) 
review is undertaken for 
each design stage as per 
DEQMS processes 

• Oversee implementation 
of handbook 

• Ensure D&C checklist is 
progressively submitted 
at each design stage 

• Ensure PRAP review is 
undertaken at each 
design stage as per 
DEQMS processes 

• Oversee implementation of 
handbook 

• Ensure D&C checklist is 
progressively submitted at each 
design stage 

• Ensure PRAP review is 
undertaken at each design 
stage as per DEQMS 
processes 

• Ensure handbook is 
incorporated into contract 
documentation 

• Ensure construction contractor 
is aware of handbook 
requirements for the project 

• Check construction contractor is 
adhering to environmental 
management plan during 
construction 

• Report all environmental 
incidents to Defence in 
accordance with Defence 
policies and guidelines 

• Where there is a design change 
relevant to handbook, ensure 
PRAP review is undertaken  

• Oversee the implementation of 
handbook 

• Check construction contractor has 
reported their construction waste 
and reuse percentage, and 
updated their metering strategy 

• Ensure D&C checklist is 
submitted for review 

• Ensure EE are contacted for 
review at CHOTO stage 

Design consultant 

• Ensure awareness and 
consideration of handbook 
requirements 

• Ensure incorporation of 
handbook recommendations 
from IBC (and its supporting 
documentation) into the project 

•  

• Ensure early consideration of 
handbook in the initial 
feasibility studies and early 
design stage with the 
objective of meeting or 
exceeding handbook 
requirements 

• Engage all relevant 
stakeholders in the design 
and report back outcomes 

• Engage EE in relevant 
stakeholder workshops, 
including ESD workshop 

• Report against handbook 
through the submission of 
D&C checklist, and ESD and 
WOL reports 

• Meet or exceed 
handbook requirements 
through design 

• Engage all relevant 
stakeholders in design 
and report outcomes 

• Report against handbook 
through the submission 
of D&C checklist, and 
ESD and WOL reports 

• Meet or exceed handbook 
requirements through the 
design 

• Ensure all relevant items, 
including requirements in 
Section 4.19 of the handbook 
are included in construction 
specifications 

• Ensure the Operation & 
Maintenance (O&M) Manual 
and relevant procedures (such 
as building user guides and 
utility management plans) 
include appropriate handbook 
elements 

• Report against handbook 
through submission of D&C 
checklist, and ESD and WOL 
reports 

• Assess any deviation from final 
design to ensure they still meet 
handbook requirements  

Nil 
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Nil Project initiation Master plan and feasibility Concept and schematic 
design Detailed design Construction Commissioning hand over and 

take over (CHOTO) 

Construction 
contractor Nil Nil Nil Nil 

• Meet, and ensure all sub-
contractors meet, the relevant 
handbook requirements, 
including the construction 
environmental management 
plan (CEMP) requirements 

• When requesting deviation from 
design ensure the alternative 
still meets handbook 
requirements 

• Manage and monitor plans and 
activities to ensure processes 
outlined in management plans 
are adhered to 

• Review and update 
management plans as required 

• Track, document and 
demonstrate implementation 
and adherence to handbook 
requirements 

• Report against handbook through 
submission of D&C checklist, 
clearly referencing where all 
relevant compliance 
documentation and evidence of 
delivery of handbook initiatives 
can be found 

• Report on construction waste and 
reuse percentage and provide 
updated metering strategy 

PRAP responding 
officer 

• Ensure the handbook and 
supporting processes are kept up 
to date and available on DEQMS 

• Technical input into Smart 
Infrastructure risks and 
initiatives requiring 
consideration 

• Provide input into key 
stakeholder workshops 
including ESD workshop 

• Undertake timely and 
effective reviews of design 
reports, D&C checklist, and 
ESD and WOL plans 

• Technical input into 
Smart Infrastructure risks 
and initiatives requiring 
consideration 

• Undertake timely and 
effective reviews of 
design reports, Smart 
Infrastructure Handbook 
D&C checklist, and ESD 
and WOL plans 

• Provide technical guidance to 
better define Smart 
Infrastructure mitigation options 
and initiatives 

• Undertake timely and effective 
reviews of design reports, D&C 
checklist, and ESD and WOL 
plans 

• Undertake timely and effective 
reviews of design changes 
relevant to handbook 

• Undertake timely and effective 
reviews of CHOTO 
documentation and D&C checklist 
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CHAPTER 3 

SMART INFRASTRUCTURE REQUIREMENTS 

ESTATE BASE PLANS 

3.1 Defence requires projects to consider Smart Infrastructure risks and 
initiatives, and undertake WOL cost analysis as part of infrastructure planning. Smart 
Infrastructure requirements and risks should be identified and considered in Estate 
Base Plans (EBPs) and Initial Business Cases (IBCs) to facilitate the implementation 
of sustainable development in Detailed Business Cases (DBCs) during the design 
stage. 

3.2 Smart Infrastructure requirements for urban structure, climate adaptation, 
estate energy, estate water, waste minimisation and management, and pollution 
prevention are outlined below. The implementation of this approach through risk 
assessment and the costing of initiatives should be tracked and reported using the 
Smart Infrastructure Estate Planning Checklist (EP checklist) available through the 
Defence Estate Quality Management System (DEQMS). 

Urban structure 

3.3 Defence requires an estate that supports Defence capability and operations 
while delivering against our obligations for environmental stewardship. Consideration 
of the following requirements must be evidenced. 

Table 4:  Estate planning – Urban structure requirements 

Smart Infrastructure urban structure minimum requirements 
Incorporate higher density, more compact and mixed-use development patterns to minimise 
the need for new infrastructure. 

Minimise impact of car parking through open space design by encouraging consolidated 
multi-level parking structures. 

Incorporate innovative passive building design enhancing health and wellbeing, energy and 
water efficiency, on-site energy generation and storage. 

Ensure site selection and building orientation options minimise the need for artificial heating 
and cooling. 

Smart Infrastructure urban structure additional considerations 
Consider the inclusion of precinct wide renewable energy generation and storage. 

Consider integrated water management opportunities including water recycling and re-use. 

Consider energy and water “smart grid” functionality including metering and capacity to 
integrate with new renewable and storage technologies. 

Consider improved access to alternative transport to increase movement and mobility by 
prioritising pedestrian and bike paths. 
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Climate adaptation 

3.4 Defence requires an estate which supports military capability now and into 
the future. As such, Defence expects climate risk to be considered in all EBPs and 
IBCs with timelines identified by the life cycle of the asset. 

Table 5:  Estate planning – Climate adaptation requirements 

Smart Infrastructure climate adaptation minimum requirements 
Incorporate findings and recommendations from the studies titled Defence adaptation and 
planning strategies to mitigate the impact of climate change induced sea level rise, flooding 
and erosion at select Defence bases and training areas5. 

Incorporate findings and recommendations of climate risk and adaptation strategies available 
for the region (e.g. local council or State strategies). 

Smart Infrastructure climate adaptation additional considerations 
Perform a climate risk assessment and adaptation strategy in accordance with Australian 
Standard AS 5334-2013 climate change adaptation for settlements and infrastructure. 
Further guidance material is provided in Chapter 4.  

Energy 

3.5 Defence bases require a secure and reliable energy supply. Defence has a 
high appetite for innovation on a cost neutral WOL basis for infrastructure which 
provides net zero emissions with secure, low emissions energy, increased resilience 
through on site renewable energy generation and/or on-site renewable energy 
storage. 

                                            

 

5 http://intranet.defence.gov.au/estatemanagement/Governance/..%5Clifecycle/DocumentDirectory/ClimateStudy/
Default.asp 

http://intranet.defence.gov.au/estatemanagement/Governance/..%5Clifecycle/DocumentDirectory/ClimateStudy/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/..%5Clifecycle/DocumentDirectory/ClimateStudy/Default.asp
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Table 6:  Estate planning – Energy requirements 

Smart Infrastructure energy minimum requirements 
Consider the site’s ability to provide a secure and reliable energy supply6. 

Ensure that electrical redevelopment works allow for a base to be renewables ready in the 
future; fitted ‘for’ but not ‘with’ principle i.e. future proofing by ensuring compatibility with 
future requirements at a base. 

Any electrical redevelopment works should consider power quality, voltage optimisation and 
power factor correction to decrease electricity demand charges and free up electrical 
capacity in accordance with the MIEE (Manual of Infrastructure Engineering – electrical).  

Consider the zoning/formal allocation of an appropriate area for future large scale solar PV, 
or other renewable energy source. 

Consider impacts of climate change on energy security and resilience. 

Smart Infrastructure energy additional considerations 
Consideration of on-site renewable energy generation. 

Consideration of on-site renewable energy storage. 

Water 

3.6 Defence recognises water as a critical commodity for a safe and sustainable 
estate. Defence has a high appetite for WOL cost neutral innovation that can protect 
natural waterways; ensure affordable potable water and maintain green urban 
spaces across the Defence estate. 

                                            

 

6 As per the Defence Estate Strategy 2016-2036. 
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Table 7:  Estate planning – Water requirements 

Smart Infrastructure water minimum requirements 
Consider the site’s ability to provide a secure, diverse and reliable water supply7 that is fit for 
purpose. 

Identify key water issues, water use patterns and water supply security risks at the base (i.e. 
external supply chain to base, on base asset condition & network control, groundwater and 
surface water contamination etc.). 

Consider the sustainable, efficient use and reuse of water from a range of sources, 
incorporating potable water, wastewater recycling, stormwater harvesting and groundwater 
management. Consider urban design benefits and environmental protection. 

Consider impacts of climate change on the availability of future water supply. 

Smart Infrastructure water additional considerations 
Inclusion of dual reticulation (third pipe) infrastructure incorporated into base hydraulic 
network to support non-potable end uses such as irrigation, toilet flushing, laundry, vehicle 
washing, firefighting, and cooling towers. 

Water used for irrigation to be supplied by non-potable sources. 

Consider environmental uses of water eg. ponds / streams / irrigation / urban greening to 
help cool areas. 

Waste minimisation and management 

3.7 Defence recognises the importance of waste avoidance and minimisation 
and efficient resource management. Defence has a high appetite for innovation 
where adaptive reuse of infrastructure, assets or materials meets the objectives of 
Defence waste policy. 

Table 8:  Estate planning – Waste minimisation and management requirements 

Smart Infrastructure waste minimum requirements 
Consider strategies to minimise materials consumption, minimise demolition waste and avoid 
stockpiling through staged planning, adaptive reuse of buildings, infrastructure or assets, and 
reuse of materials. 

Allocate sufficient area to store waste and segregated recyclables to enhance ease of use, 
amenity (consider quarantine and hazardous wastes as appropriate), collection and handling 
of waste via collection vehicles. 

Smart Infrastructure waste additional considerations 
Consider allocating land for waste facilities or materials storage, including on-site waste 
treatment in consultation with Service Delivery Division. 

                                            

 

7 As per the Defence Estate Strategy 2016-2036. 



Smart Infrastructure Handbook 
23 

Edition 2 

Pollution prevention 

3.8 Defence takes its role as an environmental steward seriously and has a low 
appetite for designs which inhibit occupants from appropriately managing potential 
sources of pollution. 

Table 9:  Estate planning – Pollution prevention requirements 

Smart Infrastructure pollution prevention minimum requirements 
Identify potential sources of pollution, environmental receptors and exposure pathways 
between the source and receptors in an environmental risk assessment or site sensitivity 
assessment. 

Allocate sufficient resources to manage potential pollution sources in accordance with the 
Pollution Prevention Management Manual (PPMM). 

Identify any potentially polluting activities which can be undertaken at a better equipped 
facility. Where no facilities exist, identify potentially polluting activities that require specialised 
facilities or equipment. 

Co-locate activities and facilities which create the same effluent to allow for mutual collection 
and storage points.  

Smart Infrastructure pollution prevention additional considerations 
Investigate and incorporate new and improved technologies that minimise pollution risk and 
consider whole of life costs associated with pollution management. 

DESIGN AND CONSTRUCTION 

3.9 To achieve an estate that is efficient, effective and sustainable, it is critical 
that Smart Infrastructure initiatives are considered during the design and construction 
phases of a project. Where specific Smart Infrastructure initiatives or risk mitigation 
relevant to the scope of a facilities project have been identified in the planning phase, 
it is expected that these initiatives will be further developed and assessed during 
design (DBC). 

3.10 Smart Infrastructure requirements for climate adaptation, energy, water, 
metering, waste minimisation and management, materials, pollution prevention and 
construction are outlined below. The implementation of this approach through risk 
assessment and costing of initiatives shall be tracked and reported using the Smart 
Infrastructure Design and Construction Checklist (D&C checklist) available through 
DEQMS. 

3.11 Defence has a high appetite for initiatives that provide a positive return on 
investment (ROI). Where investment decisions are made: 

a. Smart Infrastructure initiatives and opportunities that achieve a WOL payback 
within seven years (compared to the base case) must be implemented. 

b. Prioritisation shall be given to investing in efficiency solutions that reduce 
operational costs and have a payback within 50% of the asset life. Where not 
implemented the reasons for this decision shall be documented as part of the 
D&C checklist. 
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c. Consideration shall be given to investing in initiatives that form risk mitigation 
mechanisms for estate sustainability (such as alternative water supplies to 
improve water resilience, or renewable energy to mitigate an energy supply 
risk) where WOL is cost neutral. 

3.12 Where projects identify emerging technologies that further the achievement 
of Smart Infrastructure principles, project managers shall record those for 
consideration in future programs and the development of corporate knowledge. 

Climate adaptation 

3.13 Defence will consider climate risks in all estate and infrastructure decision 
making to support Defence capability. 

3.14 The design consultant shall incorporate findings and recommendations from 
the studies titled Defence adaptation and planning strategies to mitigate the impact of 
climate change induced sea level rise, flooding and erosion at select Defence bases 
and training areas8. 

3.15 Incorporate findings and recommendations of climate risk and adaptation 
strategies available for the region (e.g. local council or State strategies). Perform a 
climate risk assessment and adaptation strategy in accordance with Australian 
Standard AS 5334-2013 climate change adaptation for settlements and 
infrastructure. Further guidance material is provided in Chapter 4. 

Energy 

3.16 All facility and infrastructure designs shall promote energy efficiency and aim 
to transition to cleaner (low emissions), more sustainable and secure energy supply. 

3.17 All buildings shall comply with the Australian Government’s Energy Efficiency 
in Government Operations (EEGO) policy, or updated equivalent document. 

3.18 The design shall assess on a WOL basis and report on the potential for 
mainstream alternative and renewable energy sources to supplement supply. All 
renewable energy systems being considered in design must be submitted to DERMS 
for review. 

3.19 When undertaking WOL assessments on renewable energy, the assessment 
shall consider savings that Defence may be able to claim through the creation of 
renewable energy certificates (RECs) or similar schemes (including state based). 

3.20 Passive design features shall be considered early in the design stage. 
Consideration shall be given to both passive design features of individual buildings 
and the broader landscape and base structure. This should include but not be limited 
to how passive design in the landscape and base structure reduce cooling loads on 
buildings and heat exposure to personnel. 

                                            

 

8 http://intranet.defence.gov.au/estatemanagement/Governance/..%5Clifecycle/DocumentDirectory/ClimateStudy/
Default.asp 

http://intranet.defence.gov.au/estatemanagement/Governance/..%5Clifecycle/DocumentDirectory/ClimateStudy/Default.asp
http://intranet.defence.gov.au/estatemanagement/Governance/..%5Clifecycle/DocumentDirectory/ClimateStudy/Default.asp
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Table 10:  Design and construction – Minimum energy requirements 

Element Minimum energy requirements 

Buildings – energy 
performance  

A)   All office spaces (including those within non-office buildings) with 
a net lettable area (NLA) ≥2,000m2 must achieve or exceed the 
minimum energy performance standards in accordance with the 
EEGO policy9 (or updated equivalent document). 

B)   Where office space within a building is <2,000 m2, the design 
shall endeavour to achieve 4.5 stars National Australian Built 
Environment Rating (NABERS) in accordance with the Defence 
Building Energy Performance Manual (BEPM)10. 

Renewables 

A)   Assess on a WOL basis and report on the potential for 
mainstream alternative and renewable energy sources to 
supplement supply. 

B)   When considering renewable energy the system size should be 
maximised with consideration to the available space and the 
energy demand of the facility and consider broader base power 
needs. 

C)   All renewable energy systems being considered in design shall 
be submitted to DERMS for review and alignment with the 
Renewable Energy Program. Where an investment decision is 
made, advice to DERMS will facilitate coordination with the local 
utility provider. 

D)   For new or existing traditional fuel generators (e.g. diesel) that 
supply power and/or a back-up power supply options for hybrid 
power generation systems that supplement power supply should 
be considered. 

Green rights 

A)   WOL assessments on renewable energy opportunities shall 
consider savings that Defence may be able to claim through the 
creation of RECs or other similar schemes. 

This may include: 
• Small Generation Unit (SGU)11 under the Renewable Energy 

Target (RET) scheme; and 
• Large Generation Unit (LGU) under the RET scheme. 
B)   Where an option utilising renewable or alternative energy 

sources creates other green rights, these shall be identified as 
opportunities as part of the design and construction 
documentation.   

                                            

 

9 http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/EnergyEfficiency/Default.asp 

10 http://intranet.defence.gov.au/EstateManagement/Governance/Policy/EngineeringMaintenance/Mechanical.asp 

11 RET scheme system capacity thresholds are defined at: www.cleanenergyregulator.gov.au 

http://intranet.defence.gov.au/EstateManagement/Governance/Policy/Environment/EnergyEfficiency/Default.asp
http://intranet.defence.gov.au/EstateManagement/Governance/Policy/EngineeringMaintenance/Mechanical.asp
http://www.cleanenergyregulator.gov.au/
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Element Minimum energy requirements 

Domestic hot water 

A)   At a minimum, the WOL assessment shall include solar hot water 
with instantaneous gas, gas storage, heat pump, electric storage 
booster heating systems. 

B)   If not viable, a WOL assessment on these heating systems 
without solar shall be undertaken. 

Non domestic hot 
water 

A)   At a minimum, the WOL assessment shall include solar hot water 
with instantaneous gas, gas storage, heat pump, electric storage 
booster heating systems. 

B)   If not viable, a WOL assessment on these heating systems 
without solar shall be undertaken. 

Power supply 

A)   Any electrical redevelopment works should consider power 
quality, voltage optimisation and power factor correction to 
decrease electricity demand charges and free up electrical 
capacity in accordance with the MIEE (Manual of Infrastructure 
Engineering – Electrical). 

B)   Where renewable energy is not being included in the design, any 
new or upgraded electrical infrastructure must incorporate 
sufficient space to allow room for future renewable energy 
supplies to be connected to the system. This may include leaving 
sufficient physical space in substations for renewables to be 
connected and ensuring that power supplies are designed in a 
way that can be easily integrated with future renewables and 
storage systems. 

Industry equipment 

A)   Major energy consuming equipment will be identified and 
recorded in the energy performance summary report (refer to 
BEPM). Energy savings measures for this equipment are to be 
identified and assessed on a WOL basis. 

Buildings – Passive 
design 

A)   The design shall report on resource efficient passive design 
features considered and implemented, including but not limited to 
effective and appropriate landscaping, building orientation, 
thermal mass, insulation, shading (including from trees), natural 
light, airflow and regulated solar gain as appropriate. 

Lighting 

A)   Internal and external artificial lighting in Defence facilities shall be 
in accordance with the requirements of the MIEE. 

B)   Lighting shall be LED (light emitting diode) unless an alternative 
option can be justified. 

C)   Timers and local switches shall be considered for lighting. 

HVAC 

A)   The selection, design, installation and operation of heating, 
ventilation and air conditioning (HVAC) systems across Defence 
shall meet or exceed the minimum energy efficiency provisions 
described in the applicable sections of the National Construction 
Code (NCC) NCC including, Section J Energy Efficiency, and 
Defence’s HVAC policy. 

Building- sealing, 
insulation and 
glazing 

A)   Building sealing, insulation and glazing shall meet or exceed 
NCC Section J Energy Efficiency requirements. 
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Element Minimum energy requirements 

Appliances 

A)   Where domestic appliances and equipment are specified in the 
design they shall achieve or exceed the minimum energy label 
Australian Appliance Star Ratings12: 

Appliance Star rating 

Bar fridge 2 star 

Refrigerator 3 star 

Freezer 3.5 star 

Household clothes washing machine 3.5 star 

Commercial clothes washing machine 4 star 

Clothes dryer 2 star 

Dishwasher 3.5 star 

Television 4 star 

Information 
Communications 
Technology (ICT) 

A)   Relevant ICT equipment shall meet the current United States 
Environment Protection Authority (EPA) ENERGY STAR® 
standard. 

Accommodation 
A)   Timer controls shall be considered for all clothes dryers/heaters. 

Clothes lines shall be provided, where appropriate, to reduce the 
use of clothes dryers. 

Swimming pools A)   Covers shall be installed for recreational facilities containing 
heated swimming pools to retain heat when not in use. 

Wastewater 
treatment plants  

A)   If a waste water treatment plant is being built or upgraded the 
design must minimise Scope 1 and 2 greenhouse gas (GHG) 
emissions13 for the treatment of effluent and disposal or reuse of 
waste streams and be optimised for energy and performance 
efficiency. 

B)   The design of pumping systems must be optimised for energy 
and performance efficiency. 

Water 

3.21 All facility and infrastructure designs shall provide sustainable and secure 
water for Defence through integrated water management, water efficiency and use of 
alternative water resources. The design shall consider water holistically and manage 
the water cycle in such a way as to maximise benefit to Defence and the natural 
environment.   

3.22 Considerations may include cost savings from the development of alternative 
water supply works with upgrades to stormwater networks or wastewater treatment 

                                            

 

12 Sourced from: www.energyrating.gov.au 

13 Scope 1 and 2 emissions are as per the definition of emissions set out in the National Greenhouse and Energy 
Reporting (NGER) scheme 

http://www.energyrating.gov.au/
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plants or the development of solutions that avert the need for expansion of existing 
infrastructure. The multiple benefits gained from integrated water management shall 
be appropriately reflected in a WOL assessment. 

3.23 Water Sensitive Urban Design (WSUD) and landscaping measures shall be 
considered to ensure that the development does not increase peak stormwater flows 
for rainfall events and increase the concentration of pollutants in stormwater runoff. 

3.24 The annual water consumption of the project infrastructure shall be estimated 
and reported in the Water Performance Summary Report in the D&C checklist. 
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Table 11:  Design and construction - Minimum water requirements 

Element Minimum water requirements 

WSUD 
considerations 

A)   WSUD objectives in Engineers Australia’s Australian Runoff Quality – A 
guide to Water Sensitive Urban Design (Chapter 1), shall be considered 
in the design, including: 

• incorporating opportunities in reducing potable water demand through 
the development of alternative water supplies 

• minimising wastewater generation and maximising the treatment of 
wastewater suitable for effluent reuse and/or release to receiving waters 

• treating urban stormwater to meet water quality objectives for reuse 
and/or discharge to receiving waters 

• preserving the natural hydrological regime of catchments 
• relevant elements of WSUD that have overall site layout implications 

shall be investigated as early as possible in the design phase 

Stormwater 
management 

A)   Stormwater will be managed to best practice standards. Defence’s 
Pollution Prevention Management Manual (PPMM) sets out the 
minimum stormwater management requirements. Where the PPMM 
sets no higher requirement and there is no higher legislative standard, 
the following minimum standards for stormwater quality apply: 

Stormwater Pollutant Reduction Target14 (% of the 
typical urban annual load) 

Total Suspended Solids (TSS) 80% 

Gross Pollutants 85% 

Total Nitrogen (TN) 30% 

Total Phosphorus (TP) 30% 

Total Petroleum Hydrocarbons 60% 

Free Oil 90% 

Peak Stormwater Flow 1 year average reoccurrence 
interval (ARI) managed to pre 
development levels 

Alternative 
water supplies 

A)   As a minimum, a WOL assessment shall include the assessment of 
alternative water opportunities for the following: 

• irrigation water to be sourced from fit-for-purpose non-potable water 
sources (excluding short-term establishment irrigation). Relevant 
approvals should be considered 

• reuse and/or recycle of wash-down water 
• use of recycled water produced by a wastewater treatment plant 
• harvesting of stormwater, including from a flood retarding basin. 

                                            

 

14 Targets have been adopted from GreenStar 
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Element Minimum water requirements 

Irrigation 

A)   New and upgraded irrigation systems must be water efficient and easy 
to maintain. 

B)   A centralised control system must be assessed on a WOL basis for any 
new or upgraded irrigation area that is greater than two hectares. Where 
an existing centralised control system already exists then any new 
control system must be compatible with and integrate with the existing 
centralised control system 

Landscaping 

A)   Preference shall be given to native, regionally appropriate, drought 
tolerant plants with low ongoing watering requirements, while reflecting 
the most suitable plants for the purpose. 

B)   The landscape design shall detail the proposed planting schedule, plant 
species, and irrigation scheme. The design shall demonstrate that 
relevant information documents such as existing base and regional 
landscape management plans (or equivalent) have been considered. 

Appliances 

A)   Where domestic appliances and fixtures are specified in the design they 
shall achieve or exceed the following minimum Water Efficiency 
Labelling and Standards Scheme (WELS) ratings15: 

Appliance / fixture WELS rating 

Toilets 4 WELS 

Urinals 5 WELS 

Taps 5 WELS 

Showers 3 WELS 

Dishwashers 4 WELS 

Household clothes washing machines 4 WELS 

Commercial clothes washing machines 4.5 WELS 

Appliances 

A)   Showers must be of a tamper resistant design. 
B)   The use of bespoke appliances and fixtures should be avoided. Good 

quality appliances and fixtures that are, where possible, consistent with 
other areas of the base should be preferred in the design. 

Metering 

3.25 Smart meters (or data loggers) shall be provided for all new facilities to 
monitor water, electricity and gas consumption in accordance with the BEPM and 
EEGO policy. 

3.26 Sub-metering in new infrastructure or refurbishment projects shall be in 
accordance with the requirements contained in the NCC - Section J - Energy 
Efficiency, the Defence BEPM and the National Sub-meter Program (NSP) 
Requirements. 

                                            

 

15 Sourced from: www.waterrating.gov.au 

http://www.waterrating.gov.au/
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3.27 The design shall include a metering strategy that articulates how government 
metering requirements will be achieved and that shows each electricity, gas and 
water meter to be installed. The metering strategy shall also include the following: 

a. identify the resources to be metered and their relationship to the wider base 
network. 

b. provide the layout and metering hierarchy reflecting parent-child relationships 
between the smart meters (or data loggers). 

c. provide predicted energy intensity performance target and water intensity 
performance target, for each separate facility/building (and at a sub-building 
level). 

d. reflect protocols required to connect the meters (or data loggers) to the 
Defence Resource Data Management System (the RDMS). 

3.28 The metering strategy shall use the template provided in the checklist and 
include gas metering and metering of ‘other fuel and energy systems’. 

Table 12:  Design and construction – Minimum metering requirements 

Element Minimum metering requirements 

Specification and 
hardware 
requirements 

A)   All new Smart meters and data loggers shall comply with the 
BEPM, NSP and the Defence Meter Hardware Specification 
Guide available on DEQMS. 

B)   Requirements for gas metering and metering of ‘other fuel and 
energy systems’ are covered in the BEPM and NSP requirements 
document on DEQMS. 

Building 
management 
systems 

A)   A building management system (BMS) or metering system head 
may be used to collect equivalent consumption data in 
accordance with the NSP and with the agreement of the NSP 
Program Manager. 

Connection to the 
RDMS 

A)   All meters are to be connected to the RDMS. Connection 
protocols are available in the NSP requirements on DEQMS. 

B)   Where a BMS or metering system head is to be used for this 
purpose, the system shall export data to the RDMS in accordance 
with the BMS-RDMS Connection Protocol. This must be reflected 
in the metering strategy. 

Sub-meter 
categorisation 

A)   Sub-meters are categorised within the RDMS in accordance with 
the facility group and corresponding Estate Register Information 
Model (ERIM) classification. The NSP guidelines outline the 
facility groups to be used and is available on DEQMS. 

Waste minimisation and management 

3.29 Defence recognises the value of effective resource use and has a high 
appetite for innovation in materials consumption, waste avoidance and use of 
recycled, recyclable or recovered materials. 
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3.30 The National Waste Policy 2018 focusses on a circular economy which 
recognises and prioritises keeping resources in the system for as long as possible. 

3.31 The waste hierarchy is a set of principles for the efficient use of resources 
and management of waste materials. The hierarchy underpin Defence’s waste 
minimisation and management requirements for design, construction, operation and 
decommissioning. The hierarchy depicted below means that opportunities for waste 
avoidance and minimisation, reuse and recycling shall be prioritised over landfill 
disposal. 

 

Figure 2:  The Waste Hierarchy (National Waste Policy 2018) 

3.32 All designs shall consider the minimisation of waste through the life cycle and 
define management measures for unavoidable waste by: 

a. following the Defence Environment and Heritage Manual and associated 
waste guidelines 

b. procuring or sourcing materials with a preference for recycled, recyclable or 
recovered content 

c. avoiding the generation of waste through reusing, recycling or recovering 
materials 

d. pursuing innovation and opportunities that retain the value of materials for as 
long as possible 

e. ensuring good governance, chain of custody, data collection and assurance 
around appropriate waste disposal. 
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Table 13:  Design and construction – Minimum waste requirements 

Element Minimum waste requirements 

Waste avoidance 
and minimisation 

A)   Identify strategies in design that firstly avoids and then minimises the 
waste generated through the construction, operation and 
decommissioning of infrastructure or assets. 

B)   Waste generating systems shall be designed, constructed and 
operated in accordance with relevant statutory regulations. 

Sustainable 
design and 
procurement 

A)   In specifying and procuring materials, preference shall be given to 
products that include significant recycled or recyclable content.  

B)   Consider end of life aspects such that resources associated with 
demolition and wastes produced during refurbishment/demolition are 
minimised or able to be recovered. 

C)  Where possible, avoid obsolescence by ensuring equipment can be 
upgraded or repaired during sustainment and operations. 

Adaptive reuse 

A)   The following approach is encouraged to increase the rate of 
adaptive reuse on the Defence estate: 

• consider reusing a heritage building before constructing a new 
building or leasing space in a building 

• rehabilitate a heritage building by using, reclaiming, and enhancing 
its historic sustainable features and adding compatible sustainability 
improvements 

• consider disposing of a heritage building only after all other options 
are appropriately considered. 

Resource 
recovery and 
recycling 

A)   The design shall identify strategies with a preference to reuse, 
recover and recycle unavoidable wastes generated during 
construction and operation. Where there is no alternative to landfill 
disposal this must be documented. 

B)   The design shall identify strategies for the expected waste streams 
to reduce the amount of waste disposed to landfill in accordance with 
the principles of the waste hierarchy depicted above. Where disposal 
of waste to landfill is unavoidable, evidence demonstrating 
consideration of alternatives shall be documented. 
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Element Minimum waste requirements 

Waste services 

A)   Demonstrate that the types, volume and number of bins required to 
collect the waste and recyclables generated by the new facility suit 
the expected waste streams and existing (or proposed) waste 
management practices. Specific waste collection service 
arrangements are determined by the product director for the base 
services contract (BSC). 

B)   The design shall identify the location and capacity of dedicated 
storage areas allocated to the collection and segregation of 
recyclables and waste with consideration of the following as a 
minimum: product stewardship schemes that Defence is a party to, 
existing BSC for waste, cleaning contracts, other waste contractor 
activities/requirements, security issues, base/facility requirements 
and adequate access for collection vehicles (space requirements 
should be considered in early stages of design). Note: storage of 
some recyclable materials may need to be long-term to capture 
market cost opportunities. 

C)   Provision for the waste receptacles to be clearly marked and easily 
identifiable in accordance with the Australian Standard AS4123.7-
2006 (R2017 – or as superseded). 

D)   Identify the hazardous waste streams to be generated and provide 
appropriate storage areas, waste receptacles and collection points 
for the management of this waste in accordance with Commonwealth 
and state/territory regulations. 

E)   If applicable, provide for adequate and appropriate receptacles and 
storage areas for batteries, tyres, fluorescent tubes and e-waste 
components to be recycled and disposed of in accordance with 
product stewardship schemes, state/territory regulations and 
licensed arrangements. 

F)   If applicable, provide for adequate and appropriate receptacles and 
storage areas to enable the separation and recycling of ferrous 
metals and non-ferrous metals. 

G)   If applicable, provide for adequate and appropriate receptacles and 
storage areas to enable the appropriate collection, separation and 
disposal of petroleum, oils and lubricants including but not limited to 
liquid waste, containers and used rags. 

Reporting (waste 
streams and 
quantities) 

A)   Expected waste streams, quantities and management strategies to 
be generated by the construction and operation of the facility shall be 
calculated and documented, e.g. fate, licensing requirements, 
quantities of hazardous, prescribed, regulated waste and liquid 
waste. 

Stakeholders 

A)   Input from key stakeholders shall be sought, to determine 
construction and operational waste streams and servicing 
requirements, impacts to and availability of waste and recycling 
services on the base (e.g. BSC). 
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Element Minimum waste requirements 

Messes 

A)   Options for diverting organic waste from landfill disposal shall be 
considered. Where there is existing diversion of organic waste on the 
site, the design shall provide for the separation of organic waste 
(food) from messes. Consideration of options to treat and dispose 
the waste, other than to landfill shall be documented. It shall be 
documented in the case where diversion of organic waste from 
landfill does not occur on site. 

B)   Where segregation of organic does not occur and there is feasible 
options other than landfill disposal then that shall be documented. 

C)  Water fill points and permanent messing facilities to minimise single-
use or disposable solutions for hospitality and catering activities. 

Wastewater 
treatment plants 

A)   Where a wastewater treatment plant is being built or upgraded, 
consider the quality and quantity of the biosolids produced and the 
potential reuse options for the biosolids, taking into account any 
contamination. 

B)   Ensure adequate storage and separation of HAZMAT and 
HAZWASTE classes. 

Materials 

3.33 The following material requirements are specified in the design specifications 
and associated design documentation as appropriate. 

Table 14:  Design and construction – Minimum material requirements 

Element Minimum material requirements 
Recycled 
content 

A)   Preference should be given to materials that have a significant recycled, 
recyclable or recovered content. 

PVC 
A)   All polyvinyl chloride (PVC) products shall be ‘Best Practice PVC’16. 

Alternatively, suitably cost-effective and environmentally sensitive non-
PVC alternatives can be used.  

Refrigerants A)   All refrigerants used shall have an Ozone Depleting Potential (ODP) of 
zero. 

Insulation A)   All insulation used in building fabric and services shall have an ODP of 
zero. 

                                            

 

16 ‘Best Practice PVC’ refers to certified products that meet the Green Building Council of Australia’s Best Practice 
Guidelines for PVC in the Built Environment’ 
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Element Minimum material requirements 

Timber 

A)   Maximise (at least 95% of total cost) the use of timber sourced either 
from post-consumer reused timber or from forest certification schemes. 
Only forest certification schemes that have been deemed to satisfy 
requirements of the Green Building Council of Australia’s (GBCA) 
‘Essential’ criteria17 for forest certification shall be considered. Preserved 
timber shall use low-toxicity preservatives. 

B)   Timber treated with Copper Chromium Arsenic (CCA) should be avoided 
and alternatives to treated timber sought in accordance with Defence's 
Pollution Prevention Management Manual – Annex for CCA Treated 
Timber (refer to DEQMS). 

VOCs 

A)   Minimise the use of Volatile Organic Compounds (VOCs) in materials 
such as internal paints, sealants and adhesives. At a minimum, surface 
coatings shall be in accordance with Australia Paint Approval Scheme 
(APAS) VOC Limits18. 

HBCD A)   Materials or products containing hexabromocyclododecane (HBCD) shall 
be avoided, unless there is no viable alternative product available. 

Pollution Prevention 

3.34 All facility and infrastructure designs shall integrate measures to minimise the 
creation of pollution during their operation in accordance with the Defence Pollution 
Prevention Management Manual (PPMM). Pollution prevention measures shall be 
prioritised in accordance with the waste minimisation hierarchy principles of 
prevention, minimisation, re-use, recovery and disposal. 

3.35 The design consultant shall complete an environmental risk assessment to 
identify potential sources of pollution, environmental receptors (including sensitive 
receptors) and exposure pathways between the source and receptors. The 
environmental risk assessment must consider WOL pollution risks. This assessment 
must be undertaken at the 5% design stage and Directorate of Environmental and 
Heritage Policy Development (DEHPD) must be notified in this time frame. DEHPD 
must be consulted if this timeframe is not feasible. 

3.36 The design consultant shall investigate and incorporate measures to manage 
identified potential pollutants into design documentation by the completion of the 30% 
design stage. DEHPD must be consulted if this timeframe is not feasible. 

3.37 Waste generating systems shall be designed, constructed and operated in 
accordance with relevant statutory regulations of the jurisdiction they are located 
within. 

                                            

 

17 Green Building Council of Australia’s Essential Criteria Background Document, 18.12.09: 
https://www.gbca.org.au/uploads/133/2693/Essential%20Criteria%20Background%20Document%20181209.pdf 

18 APAS VOC Limits available from APAS and CSIRO document D181: Volatile Organic Compounds (VOC) 
Limits, date of issue 26-10-2017 www.apas.gov.au/PDFs/D181.pdf 

https://www.gbca.org.au/uploads/133/2693/Essential%20Criteria%20Background%20Document%20181209.pdf
http://www.apas.gov.au/PDFs/D181.pdf
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3.38 The design shall consider innovative measures for pollution source reduction 
as early as possible in the design phase. 

CONSTRUCTION 

3.39 Where a construction environmental management plan (CEMP) or equivalent 
is required under the relevant contract, it shall comply with the CEMP requirements in 
Chapter 4. 

3.40 The construction contractor shall submit a completed checklist at the CHOTO 
stage. This shall provide links to the documents and evidence trail that confirms that 
the Smart Infrastructure initiatives within the design have been delivered and that the 
handbook construction requirements have been complied with. 

3.41 All construction waste that is generated by a project shall be measured by 
weight and its type and fate reported in the checklist and provided to DERMS as part 
of the project commissioning phase. This includes waste that is removed from site 
and waste that is stockpiled. 

3.42 Where a metering strategy has been developed during design, the 
construction contractor shall provide Defence19 at construction completion an 
updated metering strategy that compares and reports the predicted design resource 
intensity performance targets against actual performance (to the extent of available 
data at commissioning) for each energy and water meter/sub-meter installed20. The 
submission shall include drawings showing the layout and parent-child relationships 
between meters referenced in the metering strategy. 

 

                                            

 

19 Defence Project Officer or Contract Administrator, as applicable. 

20 Noting that full occupancy and operation of the facility may not occur at commissioning, the intent is to report on 
the implementation of the Metering Strategy and track any changes since Design Completion.   
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CHAPTER 4 

SMART INFRASTRUCTURE PROCESS REQUIREMENTS 

MONITORING AND REPORTING 

4.1 The implementation of Smart Infrastructure across the estate life cycle will be 
monitored to verify compliance and enable development of corporate knowledge. 

4.2 The key reporting requirement of Smart Infrastructure is the Smart 
Infrastructure Estate Planning Checklist (EP checklist) and the Smart Infrastructure 
Design and Construction Checklist (D&C checklist) (available from the Defence 
Estate Quality Management System (DEQMS)). These checklists shall be used 
throughout the planning, design and construction phases of all Defence infrastructure 
projects and progressively updated and submitted to Defence at each review stage. 

Smart Infrastructure Estate Planning checklist 

4.3 The EP checklist shall be used for the monitoring of Estate Base Plans 
(EBPs) and Initial Business Cases (IBCs). The submission of the EP checklist shall 
be in electronic word file format submitted for review at the completion of the project 
milestones shown in Table 15. 

Table 15:  Submission stages for EP checklist 

Estate Base Plans Project Stages Initial Business Cases Project Stages 
Overview / vision strategic workshop Risk and scope development 

Estate risk workshop Options development 

Scenario planning / sustainment workshop Whole of life costing 

Reinvestment priorities workshop Draft IBC 

Zone planning workshop Nil 

Draft EBP Nil 

Smart Infrastructure Design and Construction checklist 

4.4 The D&C checklist shall be used from the commencement of the design 
phase (post-IBC) to the commissioning, handover and takeover phase (CHOTO). 
One D&C checklist is to be used across the whole design and construction life cycle, 
with the relevant section updated at each project stage. 
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4.5 The D&C checklist is to be submitted as per DEQMS processes and will be 
submitted for review at the following project milestones: 

Table 16:  Submission stages for D&C checklist 

Design and Construction Project Stages 
Review of the Master Plan and Feasibility Report 

Review of the Concept Design Report 

Review of the Schematic Design Report 

Review of the Detailed Design Report 

Review of the Final Design Report 

At the Commissioning, Hand Over Take Over review phase 

APPLICATION OF SMART INFRASTRUCTURE TO THE ESTATE WORKS 
PROGRAM 

4.6 It is a Defence requirement that the applicability of Smart Infrastructure is 
assessed for projects within the Estate Works Program (EWP). The EWP Preliminary 
Assessment Matrix is to be used when scoping projects and completing the Phase 1 
Scope and Feasibility report. The appropriate Smart Infrastructure elements are to be 
applied to Design Phase 2 and translated into the construction outcomes at 
completion and handover. 

4.7 Any decision to exclude the Smart Infrastructure Handbook as a whole, or 
specific sections, shall be documented using the EWP Preliminary Assessment 
Matrix with sufficient justification (including application of the screening criteria when 
assessing project applicability) and filed together with the project documentation on 
Objective. 

COST PLANNING 

4.8 Where Smart Infrastructure initiatives are separately costed, or where costing 
is used to guide investment in capital initiatives, cost data, assumptions and decision 
outcomes shall be recorded. This enables Defence to assess the consistency of 
application of investment decisions across the estate portfolio. 

4.9 Cost planning is to follow these established processes: 

a. EBPs: Rough order of magnitude (ROM) 

b. IBCs and design and construction: Whole of life (WOL) 

WHOLE OF LIFE ASSESSMENT CRITERIA 

4.10 Smart Infrastructure uses whole of life (WOL) as a decision support tool 
during planning and design. WOL assessment is to be applied consistently to all 
projects throughout the design process and assess the total cost of investment 
decisions to Defence. 
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4.11 The WOL assessment shall be undertaken in accordance with the 
requirements of AS/NZS 4536-1999 Life Cycle Costing – an application guide. A net 
present value (NPV) methodology is to be used to undertake all WOL assessments 
and all WOL calculations must be provided either within the ecologically sustainable 
development (ESD) report, or as a separate WOL report. 

Using WOL to justify investment 

a. Smart Infrastructure initiatives and opportunities that achieve a WOL payback 
within seven years (compared to the base case) must be implemented. 

b. Priority shall be given to investing in efficiency solutions that reduce 
operational costs and have a payback within 50% of the asset life.  Where 
not implemented the reasons for this decision shall be documented as part of 
the D&C checklist. 

c. Consideration shall be given to investing in initiatives that form risk mitigation 
mechanisms for estate sustainability (such as alternative water supplies to 
improve water resilience, or renewable energy to mitigate an energy supply 
risk) where WOL is cost neutral. 

Comparison against a base case 

4.12 A base case must be defined for all options to be assessed against.  The 
base case is to represent the design option that uses a ‘conventional approach’. The 
base case scenario shall be clearly defined in the WOL assessment, ensuring that 
the base case meets the following requirements: 

a. Includes all plant and material, and associated utility connection/consumption 
(e.g. water and electricity, diesel generator), for both operation and 
maintenance, necessary to achieve the performance criteria and functionality 
required. 

b. Reflects the associated capital, operating, and maintenance and disposal 
costs of the option such that it fully satisfies the performance criteria and 
functionality required of the design. 

4.13 Where non-financial benefits accrue compared to the base case, these must 
be articulated in the WOL assessment. 

Assumptions to be included in a WOL assessment 

4.14 When undertaking a WOL assessment, the following shall be considered and 
assumptions documented: 

a. assessment period 

b. base case scenario 

c. capital cost 

d. replacement cost 
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e. asset life 

f. annual operating costs including any sewage/trade waste discharge costs 

g. creation of and resulting savings from Renewable Energy Certificates (REC) 
under the ECs under the Renewable Energy Target (RET) or similar state 
based schemes  

h. other escalation rates (e.g. maintenance, labour and capital components) 

i. maintenance costs 

j. disposal costs including salvage value at end of economic life of 
infrastructure and included plant and equipment. 

Default Net Present Values 

4.15 Smart Infrastructure requires the use of the NPV default values shown in 
Table 17 below. 

Table 17:  NPV default values for Defence WOL assessments 

NPV criteria Escalation 
Rate  Source 

Discount rate 3.97% Average 10 year Australian Government Bond 
rate from Nov 2007 to Nov 2017 

Electricity 3.5% Median from several price projection studies 

Gas 3.5% Median from several price projection studies 

Water 5% Average Australian water and sewerage 
inflation rate 1997 to 2017 

Diesel 3.5% Average National, non-farm GDP 

Effective utility rates 
(electricity, water, gas, 
diesel) 

Site specific 
Should project or jurisdiction specific data be 
unavailable, effective rates for Defence sites 
are to be used. 

4.16 Deviation from the values shown in Table 17 must be justified in project 
documentation and accepted by Defence. 

ECOLOGICALLY SUSTAINABLE DEVELOPMENT REPORT 

4.17 An ESD report shall be provided to consultants during design. It shall provide 
the relevant context, assumptions, WOL calculations, and logic behind investment 
decisions relevant to Smart Infrastructure considerations. 

MAINTAINABILITY AND OPERABILITY INPUT 

4.18 As part of each design stage, projects shall seek maintainability and 
operability input. This shall allow representatives from those who will be using and 
maintaining the facilities to provide input to the design. This shall be an opportunity to 
make suggestions to the design that would improve the ease of use and 
maintenance of the facility. 
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4.19 As a minimum input from the following stakeholders must be sought: 

a. base services and site maintenance staff; 

b. representatives from site users and operators. 

4.20 Any design changes and/or feedback from the consultation shall be recorded 
in the design report. 
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CLIMATE ADAPTION GUIDANCE 

Table 18:  Examples of climate risk and adaptation options 

Climate variations Climate risks to Defence  Key adaptation options  
• Sea-level rise (including 

increasing erosion and 
tidal inundation) 

• Increasing intensity of 
severe storms and 
cyclones (including 
storm surge, flooding, 
erosion and extreme 
winds speeds) 

• Increasing severity of 
extreme rainfall events 
(including site and 
riverine flooding) 

• Decreased frequency of 
rainfall and more intense 
droughts 

• Increasing mean 
temperature 

• Increasing number of 
extreme hot days (heat 
waves) 

• Increasing risk of fire 
weather (increased 
number of severe fire 
danger days) 

• Increasing ocean 
acidification 

• Fewer cold extremes 
(frosts) 

• Inundation and flooding of 
coastal bases and training 
areas (permanent and 
temporary) 

• Structural damage to critical 
infrastructure and capability 
equipment 

• Mechanical failure of critical 
infrastructure and 
equipment 

• Decreased security of utility 
supply (energy and water) 

• Increased demand on 
utilities (energy and water) 

• Decrease in the number of 
available training days 

• Increased risk to work 
health and safety of 
Defence personnel 

• Increased threat to 
Indigenous and natural 
heritage values and 
protected species 

• Changes to disease, pest 
and weed threats 

• Changes to hazardous 
chemical and contaminated 
water and soil management 
risk 

• Increased maintenance and 
repair requirements 

• Increased emergency 
management response 
requirements 

• Disrupted supply chains 
• Disrupted site access and 

mobility 
• Increased recovery time 

and costs 

• Improve resilience of 
utilities 

• Upgrade, harden and 
protect 

• Diversify supply 
• Enhance backup systems 
• Develop shared 

emergency responses 
with external utility 
suppliers 

• Select asset site location 
in consultation with 
current and future 
mapping and modelling 
(e.g. flood and bushfire) 

• Design or retrofit buildings 
with adaptive and resilient 
designs 

• Improve drainage 
• Raise height of building 

floors 
• Install tanking protection 
• Selection of building 

materials resilient to 
inundation, wind, 
acidification and heat 

• Cool / green roofs 
• Building siting / orientation 

and aspect 
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Table 19:  Recommended tools for developing a climate risk and adaptation 
strategy 

Resources Summary of content 

AS 5334-2013 
• Australian Standard AS 5334-2013 climate change adaptation for 

settlements and infrastructure. This standard provides generic 
guidelines on the management of the risks that settlements and 
infrastructure face from the consequence of climate change. 

Infrastructure 
Australia 
Assessment 
Framework21  

• Sets out the process Infrastructure Australia uses to consider initiatives 
and projects for inclusion on the Infrastructure Priority List22. Provides 
information about what Infrastructure Australia does and how initiatives 
and projects are assessed, to enable proponents to develop their 
submissions. Provide guidance in key areas: 
─ how climate change risks are treated in economic appraisals of 

infrastructure projects 
─ how to capture land use impacts in the cost-benefit analysis of an 

infrastructure project 
─ reviewing and reporting on projects after implementation, to 

determine if outcomes were achieved and inform future 
infrastructure decisions. 

Climate Change 
in Australia23 

• The Climate Change in Australia website is hosted by CSIRO and the 
Bureau of Meteorology. It is the most comprehensive set of climate 
projections developed for Australia. It houses 14 interactive tools for 
exploring the projections data. 

• The Regional Climate Change Explorer24 is recommended for 
summaries of rainfall, temperature, extreme temperature, extreme 
rainfall, drought, marine and coast and fire weather.  

• The Threshold Calculator25 is recommended for projected changes in 
days above or below a selected min/max temperature. (Selecting the 
ACCESS 1-0 from the Model drop-down menu is recommended.) 

Coast Adapt26 
• Coast Adapt is an information delivery and decision support framework 

with a focus on the risks it faces from climate change and sea-level 
rise, and what can be done to respond to those risks. This includes a 
sea level rise calculator for local councils. 

                                            

 

21 https://infrastructureaustralia.gov.au/policy-publications/publications/assessment-framework-ipl-inclusion.aspx 

22 https://infrastructureaustralia.gov.au/projects/infrastructure-priority-list.aspx 

23 https://www.climatechangeinaustralia.gov.au/en/ 

24 https://www.climatechangeinaustralia.gov.au/en/climate-projections/future-climate/regional-climate-change-
explorer/super-clusters/ 

25 https://www.climatechangeinaustralia.gov.au/en/climate-projections/explore-data/threshold-calculator/ 

26 https://coastadapt.com.au/ 

https://infrastructureaustralia.gov.au/policy-publications/publications/assessment-framework-ipl-inclusion.aspx
https://infrastructureaustralia.gov.au/projects/infrastructure-priority-list.aspx
https://www.climatechangeinaustralia.gov.au/en/
https://www.climatechangeinaustralia.gov.au/en/climate-projections/future-climate/regional-climate-change-explorer/super-clusters/
https://www.climatechangeinaustralia.gov.au/en/climate-projections/future-climate/regional-climate-change-explorer/super-clusters/
https://www.climatechangeinaustralia.gov.au/en/climate-projections/explore-data/threshold-calculator/
https://coastadapt.com.au/
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Resources Summary of content 

NCCARF 
Adaptation 
Library27 

• The National Climate Change Adaptation Research Facility (NCCARF) 
Adaptation Library holds and provides links to research reports and 
information to help support decision makers throughout Australia as 
they prepare for and manage the risks of climate change and sea-level 
rise. 

Coastal Risk 
Australia28 

• An interactive map tool designed to communicate coastal inundation 
associated with sea-level rise to the year 2100. Using Google Earth 
Engine Technology, Coastal Risk Australia allows you to investigate 
the extent of coastal inundation using the latest 3D model of the 
Australian coastline.  

AdaptNRM29 

• AdaptNRM is a national initiative that aims to support natural resource 
management (NRM) groups in updating their NRM plans to include 
climate adaptation planning. Adaptation information is delivered at a 
national level in scale, but are designed to suit regions in order to fund 
projects and existing NRM activities that incorporate locally specific 
issues and solutions. 

State based 
projections 

• NSW  
https://climatechange.environment.nsw.gov.au 

• QLD  
https://app.longpaddock.qld.gov.au/climatefacts 

• SA  
https://data.environment.sa.gov.au/Climate/SA-Climate-
Ready/Pages/default.aspx 

• Tas  
http://acerc.org.au/climate-futures-for-tasmania 

• Vic  
https://climatechange.vic.gov.au/information-and-resources/climate-
change-adaptation-resources 

CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN 

4.21 An Construction Environmental Management Plan (CEMP) shall be provided 
to contractors prior to construction. The CEMP shall detail initiatives and 
management actions to outline how Smart Infrastructure initiatives will be 
demonstrated during construction. 

                                            

 

27 https://www.nccarf.edu.au/adaptation-library 

28 http://coastalrisk.com.au/ 

29 https://adaptnrm.csiro.au/ 

https://climatechange.environment.nsw.gov.au/
https://app.longpaddock.qld.gov.au/climatefacts
https://data.environment.sa.gov.au/Climate/SA-Climate-Ready/Pages/default.aspx
https://data.environment.sa.gov.au/Climate/SA-Climate-Ready/Pages/default.aspx
http://acerc.org.au/climate-futures-for-tasmania
https://climatechange.vic.gov.au/information-and-resources/climate-change-adaptation-resources
https://climatechange.vic.gov.au/information-and-resources/climate-change-adaptation-resources
https://www.nccarf.edu.au/adaptation-library
http://coastalrisk.com.au/
https://adaptnrm.csiro.au/
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Table 20:  Design & Construction – Minimum CEMP requirements 

Element Smart Infrastructure CEMP minimum requirements 
Environmental 
review and 
assessment 

A)   Demonstration that approval conditions/requirements/mitigation 
strategies identified in information documents such as the Initial 
Environmental Review (IER) and/or the Environmental Assessment 
Report (EAR) or similar environmental plan for the project or any 
relevant existing site management plan have been considered and 
addressed. 

B)   Elimination or reduction in the use of paints, solvents, adhesives and 
sealants and washing products, containing toxic or harmful 
substances. 

Hazardous 
substances 

A)   Plan for and manage the handling of hazardous substance including 
mitigation measures should spills or leaks occur. 

Waste 
management 

A)   Specific strategies to avoid landfill disposal of waste generated 
during construction. Where landfill disposal is required, evidence 
must be provided demonstrating consideration of alternatives. 
Examples may include (but are not limited to): 

• participation in product stewardship schemes 
• materials estimation and ordering strategies 
• supplier take back schemes, particularly for packaging materials and 

end of life products 
• prefabrication of components 
• reuse opportunities for other projects elsewhere on the base 

Waste 
management 

A)   Maximise opportunities for recovery, reuse and recycling of materials 
and waste generated during construction phase. Unless specific 
justification can be provided the following materials must not be 
disposed to landfill: 

• concrete 
• bricks 
• glass 
• road base 
• scrap metals 
• clean fill – soil, sand, excavation rock and stone 
• asphalt millings 
• vegetation waste – green and garden organics 
• paper and cardboard  
• expanded polystyrene / styrofoam packaging 
• PVC 
• batteries – all types 
• electronic waste 
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Element Smart Infrastructure CEMP minimum requirements 

Waste 
management 

A)   All construction waste that is removed from a site be it for recovery, 
reuse, recycling or disposal shall be measured by weight and the 
data collected in the checklist and provided to DERMS as part of the 
project commissioning phase. 

B)   With the exception of materials that are stored or stockpiled for 
future reuse, recovery or recycling, construction waste shall not be 
disposed of on Defence sites. All construction waste shall be 
removed by appropriately licenced entities in accordance with 
relevant state/territory regulations during or at the completion of 
construction. 

C)   Prior to commencement of construction a preferred order of options 
for contaminated site clean-up and management shall be developed 
in line with relevant policy and guidelines if required (refer to 
DEQMS). Reuse onsite shall be the first consideration. 

D)   All topsoil affected by the construction works shall be separated and 
protected from degradation, erosion or mixing with fill, contamination 
or waste. 

Waste 
management 

A)   All PVC products shall be recycled and/or reused when being 
disposed. However, when demonstrated that there are no recycling 
options available, PVC products shall be disposed of at a licensed 
landfill facility. 

Waste 
management 

A)   No burning or incineration of construction waste shall occur on site, 
including timber products, felled/cleared timber or other vegetation. 

Contamination 
A)   Prior to commencement of construction a Remediation Action Plan 

shall be developed with relevant policy and guidelines if required 
(refer to DEQMS). 

Pollution 
Prevention 

A)   Controls for potentially polluting activities or substances should be 
documented in the EMP and may include the following (where 
required): 

• Acid Sulfate Soil Management Plan (ASSMP) or Acid Sulfate Soil 
(and Dewatering) Management Plan (ASS(D)MP) 

• Stormwater Management Plan (SMP) 
• Site-specific Erosion and Sediment Control Plan (ESCP) 
• Waste Water Management Plan (WWMP) 
• Spill response procedures 

Incidents A)   Reporting and response to environmental incidents shall be in 
accordance with Defence policy and systems. 

Procurement A)   Adherence to the materials and smart procurement requirements. 

Energy use  

A)   Efficient use of energy needed for lighting, space and water heating, 
and equipment in site facilities, including offices, cafeteria and 
washroom facilities, toilets and any other temporary accommodation 
and storage areas on site. 

Water 
A)   Efficient use of water on site and the preferential use of fit-for-

purpose non-potable water, e.g. dust suppression, unless there is no 
viable alternative. 
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Element Smart Infrastructure CEMP minimum requirements 

Soil 

A)   Minimise soil disturbance and removal. Where soil is removed it is 
beneficially reused on the Defence site (unless contamination 
prevents this) in accordance with Defence contamination guidelines. 

B)   Where this cannot occur, the soil is beneficially reused off site in 
accordance with state/territory legislation and regulations or 
disposed of by a licensed waste contractor and disposed of in 
accordance with all relevant regulatory requirements, where 
contamination prevents beneficial reuse. 

Lighting 

A)   Minimise lighting pollution impact from external lighting provided 
during construction on neighbouring properties and their occupants 
and neighbouring ecological areas (external to the construction site), 
in accordance with Australian Standard 4282 – 1997 Control of the 
obtrusive effects of outdoor lighting. 
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Glossary 

Adaptive Reuse Adaptive reuse refers to the process of reusing an existing building 
for a purpose other than which it was originally built or designed for. 

Alternative Water Water that is not main-supplied potable water 
Construction 
Contractor 

Responsible for construction under the relevant contract 

Estate Design & 
Use Principles 

Intended to optimise the utilisation of the Defence estate by providing 
high level guidance on the design and use of the Defence estate 
throughout the asset lifecycle 

Defence Estate 
Strategy 

Designed to drive improvements and deliver better outcomes for the 
Defence estate and ultimately Defence capability. 

Design Completion Completion of final pre-construction design documentation under the 
relevant contract 

Design Consultant Consultant responsible for design under the relevant contract 
Design Report or 
Design 
Documentation 

Documentation submitted to a Defence project officer or their 
contract administrator, where applicable, at a specific design 
milestone in accordance with the relevant contract 

Estate Lifecycle Refers to the different phases of the Estate & Infrastructure Lifecycle: 
Plan, Development, Deliver, Operate & Maintain and Dispose 

Fit-for-purpose 
non-potable water 

Water that is treated to an appropriate quality level for its intended 
end use(s), as described in relevant regulations 

Green Star Comprehensive, national, voluntary environmental rating system that 
evaluates the environmental design and construction of buildings and 
communities managed by the Green Building Council of Australia 

Net Lettable Area The floor area of space that can be used as offices, determined in 
accordance with the Property Council of Australia (PCA)  

Non-Potable Water Water that is not of drinking water quality, but which may still be used 
for other purposes, depending on its quality 

Potable Water Water of a quality suitable for drinking, cooking and personal bathing 
as described in the Australian Drinking Water Guidelines 

Project Officer Capital Facilities and Infrastructure Branch (CFI) Project Officer 
responsible for the project 

PVC – Best 
Practice 

Refers to certified products that meet the Green Building Council of 
Australia’s Best Practice Guidelines for PVC in the Built Environment 

P50 Confidence level regarding the probability of a cost not being 
exceeded, P50 is a cost that will not be exceeded 50% of the time. 

Renewable Energy Energy obtained from natural resources that can be constantly 
replenished e.g. bioenergy, geothermal, ocean, solar, hydropower 
and wind energy 

Smart Grid Electrical / water grid with a variety of operation and energy / water 
measures including smart meters, smart appliances, renewable / 
alternative energy / water resources 
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