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O1/ Sustainable Design Overview

Understanding Our Part

Sustainability, simply, is ensuring that the decisions we make
today regarding the things we use and how we use them
doesn’t have negative impacts on our planet tomorrow and
won’t restrict ability and future generations’ ability to live with
the same privileges we have today. It is also about ensuring
we are meeting our needs in a socially just, environmentally
positive, and economically viable way. It is, at its core, the
defining characteristic of good design and it is all of our
responsibility to solve this design challenge.

Buildings and Construction are responsible for 39% of all
carbon emissions in the world today, with around 30% locked
up as embodied carbon emissions in the materials used for
construction, while the remaining 70% is accounted for in
operational emissions. For our building types, the embodied
carbon component rises dramatically to over 50%, putting far
more focus on our initial material consumption choices.
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How do we pay a part in this? Around 80% of the emissions
from buildings and construction are locked in early in the
design phase. This means we, as designers, are responsible for
the far majority of embodied carbon emissions and actively
have the means to decide on the inclusion of over 25% of the
worlds carbon emissions.

If we look at a full life-cycle of buildings and their potential
impacts from the time of manufacture through to construction
and operation and onto their end-of-life cycle, these impacts
are all decided and thus embedded into the building by the
designers in the early decision-making phase.

As one of the world’s leading design firms, POPULOUS has
committed to improving the decision that are made by

the company during the design phases of our buildings in
becoming signatories to Architects Declare Australia, Architects
Declare UK and the Architecture 2030 challenge and have
committed considerable resources to ensure that the impact
our company has and the decisions we make are positive.

As part of our commitment, we are required to track and report
the measures and decisions our design teams make through the
key stages of the design process, requiring each of the project
teams to work closely with EcoPOP representatives to ensure
their projects are progressing and meeting the requirements of
POPULOUS before attempting to progress projects to the next
phase.

POPULOUS
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O1/ Sustainable Design Overview

About This Guide

This guide has been conceived as a living document that will
evolve and change as our skills and ability within POPULOUS
improves and new and updated information and data becomes
available to us. Similarly, as our design process changes and
our experience with sustainable design increases, ECoPOP

will periodically update the processes within this guide to
ensure that our work is aiming at current targets and particular
strategies become more inherent to our design practice.

Sustainable design requires us to carefully manage and balance
the many inputs of information and technical requirements that
contribute to the creation of an object, for us, at POPULOUS,
these objects are most likely to be buildings and their
associated infrastructure.

The contribution of pollutants into the environment from the
construction and operation of buildings originate from a very
complex web of factors that need to be clearly analysed and
tested to arrive at the most optimum solution. Understanding
product origin, end of life processing and operational
maintenance will influence the type of materials selected for
building elements and how they should be designed.
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Priority should be given to materials that consume less
resources and energy to be fabricated or that are being reused
and should be designed for end-of-life disassembly and reuse
(recycling only when reuse is not feasible) as reused elements
have near negligible embodied carbon emissions and are far
less likely to introduce new toxins into the environment.

Similarly, careful analysis may uncover factors which may seem
counter intuitive to alternate solutions and these will become
more evident as we become more informed and learn to
balance material and geometric design decisions.

Our sustainability strategy will utilise a series of rating and
analysis tools that are used both in-house at POPULOUS and
through third parties. These tools are very powerful at reporting
specific factors, such as embodied energy, operational energy,
thermal efficiency and so on, however, the output of these
tools should be clearly understood before striving to obtain
maximum results. Focusing too much on one or two factors is
at the detriment of the whole system.

This design guide is intended to help guide you through the
process and meet the POPULOUS’ expectations with regards to
our commitment to sustainability in the design decision making
process through the varying stages of project delivery.

This guide is to work in partnership with the Populous Design
Guidelines.

POPULOUS
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O1/ Sustainable Design Overview

The Process

As part of our due diligence and reporting structures each
project will be required to address, record solutions and present
in the sustainable design review process each of the 8 key focus
areas, referred to as actions, as outlined in this guide.

These are:

. Site and Context

. Passive Design

. Water

. Energy

. Materiality

. Placemaking

. Health and Happiness
. Equity

Each of these key areas has several sub-elements that each
need addressing and will be understood as a series of internal
factors (which are completely driven by the team) and external
factors (which are latent to or expressed within the context).
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This guide will help explain what should be considered for each
item and what is expected to be recorded as part of the design
process.

While the Sustainable Design Review process is installed as

a series of gateways, it is not intended that sustainability is
addressed in a linear sequence, with each of the key focus areas
being reviewed as the design evolves to ensure the decisions
made and the solutions generated remain useful and relevant to
the design and that as more information is revealed in a project
that the solutions adapt accordingly.

The success of the project’s sustainability will be founded in
dedicating sufficient time in the ‘explore and discover’ stages of
our design process, gathering and analysing latent and evident
aspects of the site, context and brief by drawing on a large
variety of resources to understand the most effective climatic,
cultural and economic responses.
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02/ Sustainable Design Reviews

Sustainable Design Reviews are critical to maintain the design
excellence of a project and POPULOUS from project initiation
through to practical completion. They are a great way to gather
feedback and share knowledge with a wider POP group and to
validate ideas.

The reviews help teams develop strategies to achieve
sustainable outcomes in a collaborative and dynamic setting
and help solve design challenges and surpass aspirations.

Sustainable Design Reviews are a mechanism to guide a project
and ensure it is on track to achieve the sustainable design
targets and obligations of POPULOUS while meeting the

brief, budget and program. We need our designs to address a
number of key decisions in throughout the design program in
order to represents our POPULOUS brand and values.

Generally, Sustainable Design Reviews are to be relaxed; a
casual and open conversation; all views and opinions should
be valued and contribution by all team members encouraged,;
regardless of experience or position. Information exchange is
the key aspect to ensure all parties are aware of the context of
decisions and implications they present to the project and our
environment.
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Approaching project milestones, a more formal design review
and reporting process will be required with teams compiling
a small report for submission to track the ongoing success of
the project. Your EcoPOP representative will guide you to the
location of a proforma for this report

Sustainable Design Reviews should be embraced as an
opportunity for all team members to contribute to the
sustainable design decisions on a project and to understand
the broader context of design decision making and its impact
on our world, to review and critiqgue our work together and to
share information and strategies from other project to increase
the knowledge of sustainability within our practice. Key benefits
include:

* Maintaining design integrity

* Minimising abortive work

 Bringing together the team, office and region

* Creates a format for all team members to contribute
* Verbal and physical presentation practice

* Increased communication and visibility

 Gain a greater insight of sustainable design strategies

Sustainable Design Reviews are also a sanity check of a project
to ensure it is following sustainable design goals despite the
following range of project pressures:

 Value engineering

* Inconsistency

* Lack of direction

e Change in brief

« Loss of project vision/ambition

POPULOUS
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02/ Sustainable Design Reviews

There are multiple types of Sustainable Design Reviews that
are required to be held throughout the length of a project. The
type, frequency and formality of the design reviews depends
upon the specific project requirements and the complexity of
the project.

Team Sustainable Design Reviews

Team Sustainable Design Reviews are an informal catch up to
cover a range of issues that require detailed specific resolution
or have a broader design impact; or the review of a particularly
Sustainable Design Study undertaken.

Sustainable Design Review 50%

A 50% Sustainable Design Review is a mid design stage formal
review of the full project to date. For this review a first pass at
the report should be attempted for discussion to help guide the
process for the remainder of the design phase
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Sustainable Design Review 80%

An 80% Sustainable Design Review is an end of design stage
formal review of the full project before the final submission/
presentation of the design stage. The completed sustainable
design report should be submitted to EcoPOP for record.

Some Design Reviews are informal, such as the Team
Sustainable Design Reviews, and they do not need to be

planned but they do need to be held at least once per fortnight.

Other Design Reviews are formal, such as the 50% and 80%
Sustainable Design Reviews; these need to be added to the
project program and agreed by the Project Leader, Design
Leader and the Principal In Charge

Team Sustainable Design Reviews

Team Sustainable Design Reviews between the project team
and your EcoPOP representative should occur fortnightly and
form part of a general design review process, this could be part
of the normal team design review

Sustainable Design Review 50%

A Sustainable Design Review and report is due at the middle of
each major design stage.

Sustainable Design Review 80%
A Sustainable Design review and report is required at the end

of each design stage and should capture the sustainable design
strategies implemented.

POPULOUS
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02/ Sustainable Design Reviews

The format of the Team Sustainable Design Review are flexible
and there is no fixed style, medium or method, each project
team will need to prepare their own material to enable clear
and concise sharing of ideas for discussion with their team
and EcoPOP representative; the same as our design process.
Each of the 50% & 80% Sustainable Design Reviews will be

via a report which should be submitted to EcoPOP at least 24

hours before the review, with the review session itself taking the

form of a pip-up session with QA. This pin-up session should
be presented digitally utilizing the advance technology we
have in each office and allowing region wide collaboration and
knowledge sharing.

Location

The location of the Team Sustainable Design Reviews will be
determined by the project team as a regular catch-up and
team members will determine the medium and content.

For the 50% & 80% Sustainable Design Reviews, these should
be conducted in a suitably sized and equipped meeting space
that enables the work to be presented digitally to attendees
within the studio (in person) and in other studios regionally
(online). The Sustainable Design Review will need to be able to
be shared via Zoom, Teams, Whiteboard or Mural.
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Consider the type and format of the Design Review to
determine who should be invited. Design Reviews should not
be exclusive and generally the more people participating the
better; either actively contributing or passively observing.
Typically, where practical, all team members should be invited,
inclusivity and ownership of an individuals work is important.

Team Sustainable Design Reviews

The Project Leader should invite the entire team and encourage
participation. This is an informal and casual team review; This
should include you studios EcoPOP representative

Sustainable Design Review 50% & 80%

e Senior Principals (open invitation)

e Sustainability Lead (EcoPOP)

* Other Studio based EcoPOP team members

e Design Leader

* Project Leader & Team

e Other Principals / Senior Principals and specialised roles
(Design QA, Technical QA) should be invited if they have
particular experience or have expressed an interest.

There following page outline items that need to be addressed
at each design stage. Each of these items are to be revisited in
subsequent stages to ensure that strategy evolution is captured
and that the sustainable strategy requirements are not lost. In
less formal sustainability reviews, however, there is no strict
agenda, but there are a few items to consider:

* How has the information at hand informed our decision
making?

e Is this the best design response possible?

* Are there identified opportunities for other POP disciplines?

 Does the design fit within the budget?

* Has the material choice be considered carefully?

* Has the analysis informed new decisions?

e Has the design evolved to stop unwanted heat flow?

* Is there a clear thermal line that is continuous in plan and
section ?

 Does the design comply with standards, codes, policies or
ratings requirements?

*  What reliance are we placing on other consultants to
achieve a sustainable outcome?

* How are we addressing water and energy issues?

*  What more can be achieved than the minimum required?

n
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02/ Sustainable Design Reviews

Make sure we

understand the location

and climate of our
project

SITE & CONTEXT

GATHER CLIMATE
AND SITE DATA

PASSIVE DESIGN

WATER

ENERGY

MATERIAL
RESPONSIBILITY

HEALTH AND
HAPPINESS

EQUITY

PLACEMAKING

Spark ideas. Find
opportunities to deliver new
value and innovate

SOCIAL AND CULTURAL CONTEXT
FIRST NATIONS LAND OWNERSHIP
EcoLOGY OF PLACE
HUMAN-SCALED LIVING

GEOMETRIC DESIGN DRIVERS

3 MATERIALITY

Explore concepts. Set the Forge a vision. Then bring

vision and define the story the vision and story to life

of the project. in practical and creative
ways.

URBAN AGRICULTURE
HABITAT EXCHANGE

O DESIGN TO MINIMISE CONSTRUCTION WASTE

STRATEGIES FOR REDUCING WATER CONSUMPTION

O STRATEGIES FOR NET POSITIVE WATER

STRATEGIES FOR REDUCING ENERGY BASED CARBON EMISSIONS

O STRATEGIES FOR NET POSITIVE ENERGY

O STRATEGIES FOR REDUCING EMBODIED CARBON

ACCESS TO NATURE

. DESIGN FOR INCLUSION

BEAUTY AND BIOPHILIA

O EDUCATION AND INSPIRATION

RESPONSIBLE MATERIAL SELECTION

O RESPONSIBLE SOURCING

HEALTHY INTERIOR PERFORMANCE

HEALTHY INTERIOR ENVIRONMENT

DESIGN FOR UNIVERSAL ACCESS

APAC POP SUSTAINABLE DESIGN FRAMEWORK | 2021

© 2021 Populous

Unite the team. Add

the detail and refine the

concept to deliver an
outstanding outcome.

12

Reflect on the process
and outcomes to
improve on future
projects.
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04/ Site and Context

Each of our project is unique due to the many parameters that
drive our design decision making and our desire to create good
design that relates to our clients and their users. Our designs
also need to relate very closely to their context within a city,
within a region, within a country, within a culture and within our
world generally. By understanding our sites and context we are
able to tap into the latent power of a site and harness a great
source of design drivers. Site and context drivers obviously
arise out of the response to environmental factors such as
sunlight and its energy, wind, rain and geothermal properties,
but they also arise from the cultural and human aspects that
are specific to place. By having a greater understanding of the
context we are working in, we will not only provide a design
that is fit for our client, but one that is fit for all aspects that are
unique to its place.
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04/ Site and Context

Climate and Site Data

At project establishment the team should gather all the climate
data available for the site, including wind roses, sun path
diagrams, average monthly diurnal temperatures and average
monthly rainfalls. Site data should also be collected, including
topography, urban context and build forms, nearby water
bodies and open spaces.
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04/ Site and Context

Social and Cultural context

It is important to identify local community needs and
opportunities for permanent improvements and outcomes early
in the design process to ensure that the project runs smoothly,
is welcomed by the local residents and is utilised beyond event
times.

Consideration should be given to engaging in community
consultation early.
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04/ Site and Context

First Nations Land Ownership/ Use/ Significance
The project team (both in Populous and the wider team) should
develop a Reconciliation Action Plan (RAP)* or similar culturally
specific action plan outlining how the projects will drive
practical action to address injustice for traditional landowners
and rehabilitation of their traditional culture and sense of place.
The design team should research and understand the pre-
colonial land use and maintenance and develop a response to
their finding.

*At Populous, we note that the validity of the term reconciliation is
currently being debated due to the nature of the initial and ongoing

relationship between First Nations people and European settlers.
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04/ Site and Context

Ecology of place

It is important to identify “reference” or pre-clearing
ecosystems of the place and determine if these are remaining in
a fragile state and can be reinstated or repaired. Study should
be focused on geology, soil, weather patterns, temperature,
rainfall, prevailing winds, hydrology, pollution

Identify land use patterns to get a greater understanding of
the impacts to the ecological systems of the site and the wider
impact beyond. Impacts here include rainfall and overland/
subsoil flow into water catchments and systems and the impact
that changes to this have on sedimentation patterns, flora and
fauna.

This systems analysis should clearly identify existing problems
and opportunities for regeneration
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04/ Site and Context

Urban Agriculture

Identify opportunities to incorporate urban agriculture &
connect community to local fresh food as a means of creating
communities and opportunities for people to work together for
a productive common goal, for example:

« Community gardens

 Bee keeping

e Composting

* Farmers markets
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04/ Site and Context

Habitat Exchange

It is important to identify opportunities for habitat integration
on site for traditional local species of plants and animals and
to flag any threatened species that exist in the site or its
surrounds.

It is also important to understand how the material choices in
the design impact the existing habitats and can provide for
rehabilitation and addition to the habitat.
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04/ Site and Context

Human Scaled Living

The design team need to consider how the project
sympathetically responds to it context and is scaled in an
appropriate way that responds to human scale and is designed
from a human scaled point of view.

Considerations that are to be included with this are:

e Gathering spaces, community spaces

*  Weather protection, shade

* Architectural context

+ |dentify local community groups/user demographic

A major aspect of Human Scaled Living is the ability to access

sustainable transportation options. A well chosen site will have

many existing links to sustainable and public transport options

that will enable users to tap into the existing systems, however,

for most projects, site selection is complete before we are

engaged, If a site is not well connected to an existing system

then the new design must provide for a variety of sustainable

options including:

 Pedestrian & active transport prioritisation &
encouragement through design

e End-of-trip considerations

* Electric vehicle charging,

* Reduced car park provision,

e Car-pooling encouragement
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O5/ Passive Design Elements

‘Passive design’ is design that takes advantage of the climate
to maintain a comfortable temperature range within a building.
Passive design reduces or, ideally, eliminates the need for
auxiliary heating or cooling and minimises the impact of the
buildings design on our environment.

The importance of passive design cannot be overstated.
Applying the principles of good passive design suitable for
your climate effectively ‘locks in’ operational energy efficiency
and reduces greenhouse gas emissions for the life span of the
building.

Passive design utilises natural sources of heating and cooling,
such as the sun and cooling breezes. It is achieved by
appropriately orientating of ‘habitable’ or used spaces and
rooms within your building and carefully designing the building
envelope (roof, walls, windows and floors). Well-designed
building envelopes minimise unwanted heat gain and loss.

Passive design strategies vary with climate and combine a
number of different and interrelated strategies. The best mix
of passive design strategies also varies depending on the
particular attributes of your site. Consider seeking assistance
from designers in POPULOUS who are experienced in passive
design for your climate and carefully consider the energy
analysis and thermal performance models of different design
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options. Guessing outcomes for passive design carries
significant risk for making building perform far worse - for
example the attempt to utilise thermal mass in tropical
environments will result in significantly greater energy use due
to the inability for the thermal mass to shed heat with diurnal
and annual temperature changes

24
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O5/ Passive Design Elements

Geometric Design Drivers

The geometric design drivers of the building are those which
directly respond to the building’s climate and site-specific
environment including, but not limited to, prevailing wind
corridors, solar access, and geothermal properties. Correct
orientation to best control sunlight and solar heat gain through
the facade (both glazed and solid) as required for a project,
the creation of deep overhangs for the creation of shade,
placement and orientation of opening within a facade to allow
for natural ventilation and control of the sunlight with the
provisions of shading where required are just a few examples
of the considerations required for the geometric design of a
building.

Appropriately designed buildings will always be more cost
effective than those that are not due to the reduced need for
mechanical and electrical augmentation of the building’s interior
environment.
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O5/ Passive Design Elements

Materiality

Material choices should be made early in a project, especially
regarding their thermal mass and low embodied carbon. The
climate of a project will heavily influence the choice of materials
and how they are used as the impact of unsuitable materials
and their placements can drastically reduce the performance

of a building. The impact of diurnal temperature range and the
general climate will dictate the most useful material choice

so as to not require a significant increase in materiality to
counteract the problems caused by poor material choice, this
includes the requirement for additional insulation or mechanical
systems. Counteracting the problems caused by poor material
choice will always result in significant increase in embodied
carbon and should always be avoided.

As a rule of thumb, less carbon intensive materials are more
cost effective than more carbon intensive materials.

We have developed an operational (energy-based)
carbon and embodied carbon modelling workflows
that should be followed through the design process of
the building and will be required to be reported as part
of the review process. Please refer to the appendix of
this guide for the workflows
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O5/ Passive Design Elements 27

Designing to Minimise Construction Waste

The design of each component of the building should relate
closely to the geometry of the material used to make them.

By following the geometry of the construction materials, the
production of unnecessary waste can be easily avoided. Rooms
and facades constructed of sheet products should be designed
as modules of the sheets, while those made from brick or block
products should be dimensioned suitable to avoid unnecessary
splitting, including placement of openings such as doors and
windows.

Feature elements or panelised facades should be regular and
should be shaped in a way that multiple elements can be cut
from standard sheet sizes with close to or, preferably, zero

waste.

Designing to minimise construction waste is always more cost
effective than not.
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06/ Water

All life on our planet requires water to exist. It is the single most
important substance on our planet for our survival.

Water has many uses in our developed world, not only do we
require and rely on access to safe, clean drinking water for our
survival but we also use it in almost every industrial process and
in its clean state, it is a finite resource. For this reason, we have
a responsibility to use only what water is required and should
design in a way that reduces a reliance on water and reduces
unnecessary wastage of water.

Conservation of water occurs in every decision making process
of the design, whether it relates to water usage and water
harvesting during the operation phase of the building, the water
use and management that is required for the manufacturing

of the materials we choose to construct our designs or even

the water usage that is required to generate electricity for the
buildings operations.

Our current means of generating electricity globally revolves
around a water/ electricity nexus. Electricity is generated

today in exactly the same way that it was produces at the
beginning of the industrial revolution (other than contemporary
generation techniques like solar or wind energy), whereby fuel
is used to create steam to turn a turbine that cause an electrical
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current, no matter what fuel is used - nuclear, gas, goal, wood,
biogas, waste to heat etc. This production of energy is the
single biggest consumer of clean water globally.

However, Water and power plants are seldom co-located. For
water to move through our cities and to our power stations,
large pumping stations are required, these pumping stations
require electricity to run and the electricity requires the water
to be pumped in order to generate power.

In this we present one of the greatest water conservation
strategies - the reduction of energy use in the materials we use
and the power needed to operate our buildings, showing that
not all water conservation occurs on the site we are designing
for.

29
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06/ Water 30

Responsible Water Use

Each of our project must be designed and have specified
products that reduce water consumption. Our building types
typically require significant quantities of water and require
careful consideration to ensure that the water usage is
minimised. Water use can be reduced through passive design
techniques and careful selection of landscape strategies such as
flood mitigation, overland flow detention and appropriate use
of local plant species, but are also achieved through:

¢ Water efficient fixtures and fittings

*  Water harvesting

¢ Greywater systems
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06/ Water 31

Net Positive Water

Given the civic nature of our projects and their ability to
connect and regenerate communities around them, there is
incredible opportunity for the project to become more for a
community by being water positive and providing more water
than it consumes and therefore provide water to others. Net
water positivity can be achieved by careful consideration and
selection of water systems, including all the responsible water
use strategies and the following active systems:

¢ Greywater treatment systems

¢« High volume water harvesting

¢ lIrrigation water recycling

* Blackwater treatment and reuse
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O7/ Energy

During the first 3.6 Billion years, Earth was largely uninhabitable
due to the immense content of carbon dioxide present within
the Earth’s atmosphere, which resulted in the surface of the
Earth being too hot to sustain all but single cell organisms.
This airborne carbon became the foundation of all live that has
even existed on this planet and no carbon has been introduced
or removed from the system. Over the last 4.2 Billion years,

life on Earth has evolved to slowly remove carbon from the
atmosphere and deposit this into the Earth’s crust through the
remains of microbes, plant and animals. This incredibly slow
carbon capture process resulted in a climate that was in a
perfect range for life on Earth to flourish,

Over the past 100 years, human endeavour and development
has seen the most incredible rise in human development and
has seen the human population more than quadruple. This
flurry of human activity was born from the advances of the
industrial revolution and the creation of electricity resulting in a
dependence upon electrical equipment to produce everything
we consume. The production of electricity has remained
almost unchanged since the invention of the steam engine,
whereby water is heated into steam to turn large turbines to
generate a current. As our appetites developed for this new
source of energy new fuels were required to heat the water on
a vast enough scale to power towns and factories and in the
1880’s the discovery of the potential of coal as a heat sources
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revolutionised how energy could be produced.

This potential of coal for electrical generation has caused

the greatest proven impact on climate change in over 10

million years. Coal and oil, after all, are the remnants of over 4
billion years of life on earth very, very slowly transforming the
atmosphere into a state where plants and animals thrive.

Since 1939, we have reintroduced enough of that carbon back
into the Earth’s atmosphere that global temperatures have risen
to be over 1.2 degrees warmer than pre-industrial times. At a 2.2
degree increase, the oceans start to collapse and life on earth
will no longer be able to be sustained. Earth switches from a
naturally cooling system to one that accelerates heating. This
oceanic collapse has already irreversibly begun in Australian
waters.

Conservation of energy must occur in every decision making
process of the design and a zero carbon approach to every
decision must be adopted. Whether it relates to energy
usage and energy harvesting during the operation phase

of the building, the embodied carbon and energy use and
management that is required for the manufacturing of the
materials we choose to construct our designs or even the
energy usage that is required to process the materials we
choose at the end of our buildings and products useful life.
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O7/ Energy

Reduction of Energy-Based Carbon Emissions

As designers, we are responsible for the largest influence of
energy reduction by designing the most suitable building
envelopes for our climates and by detailing our project to
ensure that they are well sealed. We similarly need to focus on
the best strategies for cooling, which in almost all climates can
be achieved naturally for large parts of the year.

Each of our project must be designed and have specified
products that reduce energy-based carbon emissions
consumption. Our building types typically require significant
gquantities of energy, and we are required to careful consider
how we decarbonise the energy sources to ensure that energy-
based carbon emissions are minimised. Energy-based carbon
emissions can be reduced through the selection of electric
only equipment for heating (including water), cooling and
cooking passive design techniques and through passive design
techniques as well as on-site green energy production. Ensuring
that services engineers are designing to the highest level of
efficiency is critical in the success of reducing energy-based
carbon emissions.
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Net Positive Energy

Given the civic nature of our projects and their ability to

connect and regenerate communities around them, there is

incredible opportunity for the project to become more for

a community by being energy positive and providing more

energy than it consumes and therefore provide energy via a

micro-grid to the local communities. Net energy positivity can
be achieved by careful consideration and selection of energy

systems, including all the reduction of energy-based carbon

emission strategies and the following, but not limited to, active

systems:

Ground Source heat pumps

Air source heat pumps

Hydrogen fuelled appliances

Ground source heat pumps

BIPV (Building Integrated PhotoVoltaics)
Thin Client IT

LED lighting

We have developed an operational (energy-based)
carbon modelling workflow that should be followed
through the design process of the building and will be
required to be reported as part of the review process.
Please refer to the appendix of this guide for the
workflow
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08/ Materials

Every decision we make on our project results in the utilisation
of materials to create our built environment. The careful
selection of materials provide for the single biggest impact
when fulfilling our obligation and responsibility to our planet
and societies. Material selection is a complex process that

forces us to consider not only our aesthetic objectives, but also:

 How the material may physiologically and psychologically
impact the users of our designs,
*  What embodied carbon the material possesses through its
- Extraction,
- Refinement,
- Transportation; and,
- Manufacture,
*  What toxins and chemicals the materials contain, both in
their manufacture and off-gassing
e The end of life processing that is required, including the
carbon based energy use for:
- Recycling,
- Transport,
- Refining,
- Disposal
e The end of life toxin and chemical output

Every effort should be made to design with circular economy
principles, maintaining a cradle to cradle mindset with a
strong ambition for reduction in material and end of life reuse
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over recycling or disposal. We all are required to research the
materials we choose and the components that make them to
ensure that our choices do not have negative impacts on our
environment, societies, and economies.

There are many tools that have been developed to help

select the right materials to use, some are available online

as a resource, like ecospecifier, while others are available
commercially. Populous periodically reviews commercially
available tools to determine those which are most appropriate
for out use. The appendix to this guide provides our current
tools for analysis of embodied energy. Research will need to
be done through suppliers when specifying materials to ensure
their material content and manufacturing are done in an ethical
and sustainable manner. All research should be collated and
provided to EcoPOP for sharing among other project teams.
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Strategies For Reducing Embodied Carbon

For our building types the largest portion of CO2e over the

life of the project is in the embodied carbon for the building
materials. This is unlike almost any other building type due to
the intermittent use of venues, with stadiums being the most
heavily loaded to embodied carbon, then exhibition centre and
arenas more in the middle ground and airports more towards
a typical building where operational carbon far exceeds the
embodied carbon.

Buildings with higher embodied carbon require more
consideration by the architects and structural engineers in
making sensible material choices and a mindset of minimising
materials and choosing materials that are lower in embodied
carbon. In this instance, we are responsible for around 80%
of the CO2e of the building over the life of the building and
therefore is probably the single biggest focus for us.

Generally, more carbon intensive materials are also more
expensive, and so making low carbon choices often results in a
more affordable building.
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Decisions on materiality do not end with the construction of the
building. These decisions extend to the end-of-life processing
and reuse. All design strategies should aim for end-of-life
dismantling and reuse in lieu of recycling or disposal. If items
cannot be reused, a cradle-to-cradle approach to material
selection should be used.

We have developed an embodied carbon modelling
workflow that should be followed through the design
process of the building and will be required to be
reported as part of the review process. Please refer to
the appendix of this guide for the workflow.
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Responsible Material Selection

Materials for our buildings come from many sources and often
contain multiple base materials that most are unaware of
their impact. Our responsibility as designers and architects is
to research the materials we choose and the components to
ensure that our choices do not have negative impacts on our
environment, societies, and economies.

Responsible material selection requires us to understand the
origin of our materials and what their components are and
ensuring that they do not contain products that devastate our
world. Often materials are abbreviated to more commonly
recognised names, these names like PVC - Polyvinyl Chloride
- should be understood to get a better understanding of their
components. Similarly, careful attention should be placed on
substances like adhesives that often contain very highly toxic
ingredients like formaldehyde.

Materials that should not be used contain:

* Chlorine (such as PVC)

+ Cadmium

* Lead

e Formaldehyde

* Antimicrobials (marketed with a health claim)
 Alkylphenols and related compounds

* Asbestos compounds
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Bisphenol A (BPA) and structural analogues
California-banned solvents

Chlorinated Polymers, including:

Chlorinated polyethylene (CPE)

Chloroinated polyvinyl chloride (CPVC)
Chloroprene (neo prene monomer)
Chlorosulfonated polyethylene (CSPE)
Polyvinylidene chlo ride (PVDC)

Polyvinyl chloride (PVC)

Chlorobenzenes

Chlorofluorocarbons (CFC) and hydrochlorofluorocarbons
(HCFC)

Formaldehyde (added)

Monomeric, polymeric and organophosphate halogenated
flame retardants (HFRs)

Organotin Compounds

Perfluorinated compounds (PFCs)

Phthalates (orthophthalates)

Polychlorinated biphenyls (PCBs)

Polycyclic aromatic hydrocarbons (PAHSs)
Short-chain and medium-chain chlorinated paraffins
Toxic heavy metals

Arsenic

Cadmium

Chromium

Lead (added)

Mercury
Volatile organic compounds (VOC) (wet-applied products)
Wood Treatments containing creosote or pentachlorophenol

POPULOUS
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Responsible Sourcing

Another of our responsibilities as designers and architects

is ensuring that the materials we choose come from sources
that have known supply chains and that do not negatively
impact communities and the environment. Part of our training
at Populous includes understanding our obligations with the
modern slavery act and this extends the materials we choose,
ensuring we do not specify materials whose producers cannot
prove that their products and not made with slave labour.
Similarly, we should only select products, like timber, that follow
certifiable procedures to prove how they have been responsibly
sourced.
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09/ Health and Happiness 42

Our building must work together with our environment and
not against it. Each of us is intrinsically linked to our natural
environment and significant research has shown the positive
impact healthy spaces with access to nature have on human
wellbeing and psychology.

Similarly, by integrating nature within our designs we recreate
a connection for humans with nature, which develops a
responsibility and obligation in us to protect and maintain the
natural world around us.
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09/ Health and Happiness

Access to Nature

Our designs, particularly in places where people work, should

provide both physical and visual access to nature to minimise

the impacts of sick building syndrome. Strategies to provide
this include:

Biophilic elements, planting etc.
Natural materials

Views

Daylight

Fresh air
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09/ Health and Happiness

Healthy Interior Performance

Our designs should provide for high performing interior spaces
that provide for natural light and ventilation while controlling
humidity and draft. Consideration should be given to mixed
mode mechanical systems for all spaces and strategies to
control the indoor air quality with regards to air pollutants and
pollens.
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09/ Health and Happiness

Healthy Interior Environment

Our designs should also provide for healthy interior
environments through the careful selection of materials and
FF&E that have very low or no VOCs and made from organic
materials. Spaces should also consider, where people are
stationary for long periods of time, planning for active users
to encourage regular movement. Noise control should also be
part of the design strategy as well as measure to ensure the
psychological wellbeing of users.
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010/ Equity

Our buildings and designs are places that draw people together
to celebrate special moments, it is, therefore, natural that no
person regardless of age, ability, gender, culture, belief or
sexuality should be excluded or forced to experience these
moments in a way that is different to any other person,
Equitable design aim to design to include, in an equal manner,
groups that have been historically under-represented and
addresses diverse identities.
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Universal Access

Our buildings should include a high level of accessibility
considerations. This goes beyond the statutory obligations
for people with mobility impairment and should extend to an
empathetic response for people with children - both with and
without prams, the elderly and those with temporary injuries.
This requires all external plaza and spaces to be equally
accessible to all members of society - including the homeless
- and ensuring that all people using the space are afforded
safety.
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010/ Equity 49

Inclusion

As our designs are large community focused civic buildings,
it is only natural that these should be designed for inclusion.
Inclusive design will require some user and community
consultation to determine how the project relates to
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11/ Sustainable Design Review Forms

Details

PROJECT NAME:

XX XX XXXX

PROJECT NUMBER:

XX XX XKXXX
DATE:

XX XX XXXX
PHASE:
XXX
CLIENT:
XXX

CLIMATE ZONE:

XXX

PROJECT DATA

LATITUDE:
XX XX N/S

LONGITUDE:
XX XX E/W

ALTITUDE:
XXX M

CITY:
XXX

COUNTRY:
XXX

APAC POP SUSTAINABLE DESIGN FRAMEWORK | 2021

© 2021 Populous

ATTENDEES:
XXX
XXX
XXX
XXX
XXX
XXX

XXX

Primary Comments & Actions

Add brief description

XXX

XXX

XXX

XXX

XXX

Add brief description

XXX

XXX

XXX

Xxx

XXX
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Secondary Comments & Actions
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11/ Sustainable Design Review Forms

Details

PROJECT NAME:

XXXXXXXX
PROJECT NUMBER:

XX XX XKXXX

PHASE:

XXX

DATE:

XX XX XXXX
CLIENT:
XXX

ESD CONSULTANT:

XXX

STRUCTURAL CONSULTANT:

XXX

MEP CONSULTANT:

XXX

CLIMATE ZONE:

XXX

PROJECT DATA

LATITUDE:
XX XX N/S

LONGITUDE:
XX XX E/W

ALTITUDE:

XXX M

CITY:
XXX

COUNTRY:
XXX

What, if any, innovative

approaches to sustainable

Design are being
implemented in this
project?
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Sun Path Diagram

Add Sun Path Diagram

Climate Data

Wind Rose

Add Wind Rose
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Average Precipitation
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(=1 mm)

Average Afternoon
Relative Humidity (%)

Mean Monthly Sunshine
Hours
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SUSTAINABLE DESIGN REVIEW e

Formal Review A Almost certain 1 Insignificant Extreme
B Likely 2 Minor High
C Moderate 3 Moderate Moderate
D Unlikely 4 Major Low
E Rare 5 Catastrophic

Impacts and Risks Register

Catastrophic
5

Insignificant

Almost

Likely

Unlikely

A
B
Moderate C
D
E

Rare
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11/ Sustainable Design Review Forms 54

Is there a risk of any potential environmental
emergencies on this project, which could be
prevented by a design and / or information
management response?

Please describe any critical sustainability based project risks.
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What are the minimum statutory requirements for
the building with regards to sustainable design?
Please provide excerpts from the codes.
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11/ Sustainable Design Review Forms 56

Has an ESD consultant been engaged? Please describe any key and innovative ESD
Please indicate yes or no solutions

Please append the ESD consultant report to this submission, if
no report has been produced yet, please provide the minutes of
meeting with the ESD consultant

Has any of the formal advice from the ESD
consultant not been adopted?
If not, please provide the reason why it has not been followed.
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11/ Sustainable Design Review Forms

Climate and Site Data
Please describe how the site data has informed the design

outcome using specific examples

Please indicate if and how this has changed from the previous

design phases
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Social and Cultural context First Nations Land Ownership/ Use/ Significance
Please describe what community and cultural engagement has Has a RAP been or will be developed for this project?

taken place, what research has been completed and how has (Indicate which below, if yes please append the RAP)
informed the design outcome using specific examples YES/NO

Please describe what type of First Nations owner engagement
has taken place, what research has been completed and how
has informed the design outcome using specific examples

Please indicate if and how this has changed from the previous Please indicate if and how this has changed from the previous

design phases design phases
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Ecology of place Urban Agriculture Habitat Exchange
Please provide site analysis diagrams that show research into Please describe what urban agriculture opportunities exist and Are there any opportunities for habitat exchange for this project
ecology of place. those which shall be pursued on this project on this site or another site?

(Indicate which below)

YES/NO

Describe what ecological systems have been identified and how

this has informed the design outcome using specific examples
Please describe what design decisions have been made to

ensure some form of native habitat exists on the site

Please indicate if and how this has changed from the previous Please indicate if and how this has changed from the previous Please indicate if and how this has changed from the previous

design phases design phases design phases
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11/ Sustainable Design Review Forms

Human Scaled Living
Please describe how human scaled living concepts have
informed the design outcome using specific examples

Please indicate if and how this has changed from the previous
design phases
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Extra diagrams
Please use this space to incorporate any further evidence or
diagrams that indicate the design is specific to site and context
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Geometric Design Drivers Please indicate if and how this has changed from the previous

Please describe using both diagrams and words how the design phases
buildings site and climate data has informed the geometric

design outcome using specific examples

Please Append to this report the energy carbon modelling

analysis demonstrating how the geometry of the design

improves the buildings performance
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Materiality Please indicate if and how this has changed from the previous

Please describe how the materiality of the project responds to
climate and human comfort, providing a low energy use solution

design phases

using specific examples
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Designing to Minimise Construction Waste Please indicate if and how this has changed from the previous
Please describe and show what design decisions have been design phases
made to minimise construction waste using specific examples
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Responsible Water Use
Please describe the decisions and strategies that are being
implemented on this project to reduce water consumption,

using specific examples

Please indicate if and how this has changed from the previous

design phases
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Net Positive Water

Is this project achieving a Net Positive Water solution?
Please describe the decisions and strategies that are being
implemented on this project to create a net positive position.

Please indicate if and how this has changed from the previous

design phases
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Extra diagrams
Please use this space to incorporate any further evidence or

diagrams that indicate the design is specific to site and context
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Reduction of Energy-Based Carbon Emissions Net Positive Energy Extra diagrams
Is this project achieving a Net Positive Energy solution? Please use this space to incorporate any further evidence or

Please describe the decisions and strategies that are being
Please describe the decisions and strategies that are being diagrams that indicate the design is specific to site and context

implemented on this project to reduce energy-based carbon
emissions, using specific examples implemented on this project to create a net positive position.
Please Append to this report the energy carbon modelling

analysis

Please indicate if and how this has changed from the previous Please indicate if and how this has changed from the previous

design phases design phases
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Strategies For Reducing Embodied Carbon Responsible Material Selection Responsible Sourcing

Please describe the decisions and strategies that are being Please describe the decisions and strategies that are being Please list the materials and FF&E that have been chosen, their

implemented on this project to reduce material-based carbon implemented on this project to ensure responsible material manufacturer and the evidence provided that ensure that they
selection, list materials that have been “banned” from this are sourced responsibly - append an excel spreadsheet to

emissions, using specific examples
this report that can be shared with other projects for efficient

Please Append to this report the embodied carbon modelling project

analysis research within the office (this should grow as the project
advances)

Please indicate if and how this has changed from the previous Please indicate if and how this has changed from the previous Please indicate if and how this has changed from the previous

design phases design phases design phases
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Access to Nature
Please describe the decisions and strategies that are being
implemented on this project to provide access to nature for all

users. Provide specific examples

Please indicate if and how this has changed from the previous

design phases
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Healthy interior Performance Healthy Interior Environment
Please describe the strategies that provide for an healthy Please describe how decisions made for materials, finishes

interior performance. Provide specific examples and FF&E provide for an healthy interior environment. Provide

specific examples

Please indicate if and how this has changed from the previous Please indicate if and how this has changed from the previous

design phases design phases
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Universal Access
Please describe the decisions and strategies that are being
implemented on this project to provide for universal access,

using specific examples

Please indicate if and how this has changed from the previous

design phases
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Inclusion
Please describe the process, decisions and strategies that are

being implemented on this project to ensure that the design is

inclusive, using specific examples

Please indicate if and how this has changed from the previous

design phases
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Extra diagrams
Please use this space to incorporate any further evidence or

diagrams that indicate the design is specific to site and context
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POPULOUS



POPULOUS



