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Part of Something
Bigger

A TETRA TECH COMPANY
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Agenda

1. Introductions - Steve Straus

2. The imperative - Andrew Bullmore

3. Existing buildings - Eimear Moloney

4. New buildings - Cameron Sandell

5. The future - Tom Collins

High Performance Buildings Group



@ TETRA TECH
High Performance Bu ildings Group

High Performance Buildings
can be simply defined as:

‘Buildings which deliver sustainable outcomes for both people and
planet in the face of today’s demands, and are resilient to future changes in

demand.’

High Performance Buildings Group
I _______________________SIaaaaae
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Talk 2
Building intelligence - the imperative

1. The climate crisis has shone a spotlight on building energy performance
2. The current global energy crisis has further focussed this spotlight

3. The shift from a carbon-based to a low-carbon economy means that energy use really
counts, no longer just in terms of operational costs but also in the retained financial
capital value of buildings as assets

4, Covid19 has increased awareness of occupant health & wellbeing meaning that
Indoor Environmental Quality (IEQ) counts now more than ever before

5. Investors and owners are increasingly seeking hard evidence of building performance in
all regards (energy & ‘productivity’) for the purposes of both investment/property
portfolio management and Environmental, Social & Governance (ESG) reporting

6. ESG is increasingly driving the need to deliver holistically sustainable outcomes
across all five capitals of human, social, natural, physical and economic performance.

High Performance Buildings Group
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The climate crisis
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It’s all about energy reduction
Embedded in design & operation

NEW BUILD R REFITTING & , EXISTING
| REFURBISHMENT [*

@ NZC by 2050 80%
80% of buildings exist now!

v v Grid decarbonisation can
only deliver so much.

High Performance Buildings Group
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DELIVERS ON NET ZERO CARBON
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Huge reductions in building
energy use are needed.

60%
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‘Zero carbon leadership begins with experience but is maintained with evidence-
driven insight.’

High Performance Buildings Group
D —— s



Te| TETRA TECH

Balancing the building
Human-centric and planet-conscious

Human-centric Planet-conscious

High Performance Buildings Group




Evidence is everything
Assess, reduce, improve

Monitoring means stakeholders can assess:
* how a building is meeting its NZC ambitions.

* how a building is delivering on a human level.

Insight based on robust evidence enables:
* actions to be targeted towards outcomes.

* the effectiveness of actions to be established.

Robust evidence relies on fit-for-purpose data.

High Performance Buildings Group
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Successful measurement

eads to successtul
ouildings.

Do we know what we

are measuring?
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High Performance Buildings Growp

Modern buildings are
flush with data.
From multiple sources.

| Fre |
 Meter readings — & T ) JI VIR IV ¢

* Temperature sensors
* Pump and fan speeds
* CO,sensors

-

Han-Martin

* Occupancy levels
* Fire and security details

High Performance Buildings Group
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Another question:

Why are we not
using this data?

High Performance Buildings Group
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Focus on the facilities team.

Building managers are the key to
unlocking the potential in your
existing assets.

IIIIIIII

Why FM teams need love!

\ =
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ngngngng rformance Buildings Growp

Prioritise FM.
Use their skills.

+ Investin their training
* Listen totheirideas
 Provide them with Fresource.

In essence, place them front
and centre in buildings.

High Performance Buildings Group
=1 w7



1b TETRA TEC

High Performance Buildings Growp

Why this matters now
more than ever.

1 ASSESS

s Energy & carbon baseline

Decarbonizing existing =N 2. ... ..
buildings is a technical 3, SENeraTe
challenge above all else.

SOURCE
»  Offsite optons
OFFSET
\i’ . Displace

000
I|I||
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California State University Los Angeles

Project Scenario Analysis

Building Portfolio EEM Database Project Analysis

Select all

Biological Sciences
Engineering & Technology

JFK Memorial Library

Physical Education

Science Complex - Rosser Hall
Theater

0.00%

]

HOC

| |

|
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Select all

BS: AHU 3 RCX

BS: Building RCx

BS: Demand Control Ventilation (DCV)
BS: Dual Duct AHU Conversion - VAV

BS: Dual Duct AHU Conversion - VAV with

BS: Dual Duct Dual Fan Retrofit

BS: Fan Wall Array Retrofit

BS: LED Retrofit with Controls Upgrade
E&T: AHU 3-6 Economizer

E&T: AHU-1 & 2 Economizer Retrofit
E&T: AHU-1 and AHU-2 Scheduling
E&T: AHU-1 CAV to VAV

E&T: AHU-3 Occupancy Based Controls
E&T: AHU-4 Occupancy Based Controls
E&T: AHU-5 Occupancy Based Controls
E&T: AHU-6 Occupancy Based Controls
E&T: AHU-6 System Conversion - VAV
E&T: Building RCx

E&T: Decarbonize HHW with ASHP

E&T: Dual Duct Dual Fan Retrofit

E&T: Fan Wall Array Retrofit

E&T: LED Retrofit

E&T: LED Retrofit with Controls Upgrade
JFK: Adjust AHU Operating Schedule
JFK: CHW and HHW Distribution Repairs
JFK: Clean AHU Filters

Campus Nat. Gas Rate

$0.65

Campus Electricity Rate

$0.163

Key Metrics: Post-Project Implementation

Annual Carbon Emissions
Reduction Effectiveness

$4,827

[$/MT CO2e]

Total Emissions Reduction

3.093

[MT CO2e]

2327

5,420

Annual Energy Cost

Total Investment Required

$14,928,528

Year 1 Energy Cost Savings

$1,045,745

Simple Payback

14.28

$0M

@ Net Project Cost @ Energy Cost Savings

$16M $17M $18M M g20M

w

a $14M

o SioM siom S1IM S12M ST

2 $7M $8M A $44M $5.4M  g10M

o s5M  S6M $3.4M %

S S5M gaM  $4M $2.4M >

2 $2M $1.4M ~&

S $1M $0.3M -

&_ M e -_— = - <OM

: Il...--‘w

= (35M)

L) ($3.7M)

E ($5.8M) (s10M)

E siom ($8.8M)

o o ($10.9M) ($20M)
2025 2030 2035 2040

M

Year

Energy Cost Savings
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Data.
Why this matters.

High Performance Buildings Group
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Data.
Why this matters.

—__-—""—- -—_‘-——__
- "“-_
""—— ~~~~‘
4, ~ o
d’ \\
_ ~
- \\
- 500kw .
- ~
/ ~
. ~
. ~
, AN
AN
’ AN
4 AY
1
| \
' 1
\ 1
. 7
. /
N R e == == 7
N v,
~ —_— — ——  —— e
N 7
N ”
< -
- -
~So -
~o _-
\\ f’
\55\ "f’
- -
S~ -
--“—_ ___—‘—_
d’——___~§N
- ~
e ~
7’ ~
’ 2MW :
’ AN
’
/ \
A \
1 \
1 \
| 1
\ 1
\ 1
\ 1
\ - /
\ /
\ R 4
7
S ’
s’

High Performance Buildings Group




High Performasce Buildings

Data.
Why this matters.

2MW

High Performance Buildings Group



High Performasce Buildings

Data.
Why this matters.

2MW
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High Performasce Building:

Data.
Why this matters.

2MW

v" Smaller elec. supply

v" Reduced plant space
v' Better running system
v Reduced capital cost

800kW

450kW?

5558

High Performance Buildings Group
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High Performance Buildings Growp

Data.
Why this matters.

v" Smaller elec. supply

v" Reduced plant space
v' Better running system
v Reduced capital cost

5558

High Performance Buildings Group
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University of Oxford BMS Optlmlsatlon.
>2tCO2 / yr

1.5 yr payback

s '

No disruptionfto
building-users
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High Performance Buildings Group
Global Smart/Intelligent Buildings Team

* Globally distributed team T TaTgeree
Q Syt m integration | Building >
aaaaaaa t | Userjourney | Data
. analvtlcs | Sensing

* Regular collaboration

. . . Audiovisual (AV) Info & Comm Tech (ICT)
° ngh PrOflle PrOJeCtS Q Sound | Visual | User Interfac > .............................. @ .................................. Q Structured cabling | Active T |
| Control | B oking | Wireless | Cellular | EMC | CNS
Production | Content Strategy

* Operatingin the digital buildings ‘Sweet Spot’

* Driving Net Zero using Technology

High Performance Buildings Group
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High Performance Buildings Group

What is Smart?
Demystify the Buzzwords

* Single Pane of Glass (SPoG)

Air Ouality

Water Smart Parking
Management
. . . hey 1o symbals Mobile s llt(‘llh‘-l:
aAnagemen Ty

* Analytics & Machine Learning O reusosanves e Workforce Apps A Aimdance Clond

© omenime O (@) O

SWART CITY DATA INTERCMANGE Identity & Access Energy
Management ek S Predictive

¢ U Se r J O u rn eyS PR p—— M':ilntr':.:nrr

Wayfinding &

< Enorgy
Signage

Asset
Management

Management

o Big Data

- p— Mobility O
S PEOME

* Smartphone Applications - oA

Evacuation
W LGHTING & SIOMAGE
N FACLITIES

Fire Detection
& Extinguishing

O Q= @=Q
Access Video
Control Survelllance

Emergency Natural Ventilation/
Lighting Blind Control

O

Intrusion
Detection
IWMS Hﬂ(llll/"f:"ol\
Hooking

* Open Protocols

Real - Estate
How Data Management Lighting o Blockchain

is Connceted Pk Control ‘ P“E:;:,:[l)i‘h""
* Naming Conventions Wi e v e - pon
Lift & Escalator Storage of Sale
m :;“(i Management O O O
. . we
- Data Normalisation s w3

Demand
Hesponse

Peak Load Shaving/
Dynamic Pricing
Human - Sensor

* Digital Twins - :
o memoor

High Performance Buildings Group
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How is it Delivered?
Connecting the dots.

rln E ~all

Presentation Layer J—
—

* Cybersecure Converged Building Network

nﬂ
x| E:

 Data Capture and Management Appliction Layer < - /(D ¢

Business Logic Data Consolidation Analytics Web services Workflows Data Sharing
* Normalisation and Blending
Data Layer e ' r
° M e a S u re m e n t a n d Re p O rti n g Warehousing Management Integ—rity Live Data
Communications Layer =+ BACnel Whodbus SNMP ws [‘ii]m‘\mﬁ (’:jg} é"“‘;&mr

* Analysis and Diagnostic

Network Layer S e—— C) {I]
@r: . "l'#l" ':: :':I

vl eBa

I
* Presentation et Ol Qe € A
Sy = 4

Al

* Feedback and Change

JE

————
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Understanding the aspiration, why Smart?
Benefit and Value.

Anintelligent building
can deliver benefit and
value multiple needs.
each requiring different
outcomes as a result of
their varied
interactions and
relationship with the

TETRA TECH

High Performance Buildings Group

mp

Human

@ Centric.

End users of the building who will gain
benefit through greater building digital
experiences.

3

Operational

@O ‘ Focus.

Operations users of the building
whose efficiency and productivity
increases through enhanced

1

Management

Q?A Enterprise.

Access to rich data for enhanced
performance and operational
analysis while also for wider digital

Owner

_é Investors.

Increase asset value, enable
additional revenue streams,
attract tenants and deliver to ESG

building. workflows. data exchanges.
«  Costupliftin Digital Enablement *  Technology can generate revenue E-\
WELL )
*  Some of cost is offset vs Traditional Siloed Building «  Data can validate sustainability goals \\\)
SmartScore
CERTIFIED

High Performance Buildings Group




Understanding the opportunities.
Technology enables outcomes

mp

1

Human Operational O Management Owner
Centric. Focus. Enterprise. A Investors.
17 o oo
s E AA i
Abstract Wellbeing Efficiency Information Commerce
Benefit Enable users to focus on the Enable energy reduction Enable a structured design Structured visibility of
day ahead, their tasks and opportunities and operational feedback and benchmarking investments and ROI.
getting on with their agendain efficiencies. Enable wider business system
a positive environment. interaction
Function Bike-rack space booking, Occupancy density and Automated benchmark Documented functions and
example Wayfinding, Automation, environmental monitoring, reporting, Building usage benefits.
Environmental conditions for dynamic maintenance and detail. Additional revenue streams
peace of mind supply change automation
Value Attract employees Reduce energy consumption Informed business decisions, Increased asset value
Frictionless property Reduce operation and improved design feedback, Market attractiveness
maintenance costs. Delivering to ESG

High Performance Buildings Group
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Smart and Secure
Single point of entry to the Network

TETRA TECH

High Performance Buildings Grouwp

Integration Options
e e e <> DirectIntegration via CBN (TCP/IP) ~ Supporting Technologies
- == In-Direct Integration to CBN —
1 9 ] 992 =  Wireless Integration to CBN

Future Works (Day 2 Option)

3
l‘(“';‘f B < Existing portfolio of Future Software/s

: - softwareti)soli‘/ :nalytlcs el
United States 13,814 CAFM e Technologies
Canada 1,708 I I
Japan 575 —> Converged Building Network (CBN) =]
Germany 334 b 4 1
France 320 I =

Number of BMS controllers connected
directly to the internet

II

High Performance Buildings Group
S

Offsite Data
Management
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? =
Where we are heagied . LoRaWAN -
Yesterdays future is today. = 1.7Mb per person per

THE INTERNET OF THINGS

to about 100,000
AN EXPLOSION OF CONNECTED POSSIBILITY

floppy discs of
information per day!

4.8 piLLioN (=)

Q_, (0) "
;ﬁ‘b u:

naut (@

amon @2

S70LR (@)

BILLIONS OF DEVICES

mjl) 000000 050N (@) - | | .

YEAR

High Performance Buildings Group




High Performance Buildings

“Technology has
never moved as
fast as it does today
and will never
move this slowly
ever again”
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Why am | talking to you?

High Performance Buildings Group
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High Performance Buildings Grouwp

momentum SAlevester - UKiwestor - Internationsl imeestor

Know where you stand m
with your money T T

MY
i
33
:
.
0

Get the
\ Why people use Moneyhub GOOd

Energy app

Download it for free today

\_ J

High Performance Buildings Group
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convergence of data

+ user experience

better outcomes

High Performance Buildings Group
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What we must be.

Designers and engineers
who demonstrate outcomes
based on evidence.
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High Performance Buildings Group

What we must do.

We must converge design & operational consultancy
so that buildings meet their required performance.

¥

High Performance Buildings Group
T — s
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Where we must focus.

Delivering complex outcomes

Driven by data & evidence

From ‘copy-paste culture’ to systems thinking

High Performance Buildings Group
T — s
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When building data = files

sy

Rhinoceros

High Performance Buildings Group
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High Performance Buildings Group

When building data = files

B E &
R =y
Not just once, but every time P b
datais exchanged ... 5

IMPORT FIXING THINGS! ACTUAL DESIGN EXPORT }

... losing time, and possibly information!

High Performance Buildings Group
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Why don’t we turn those files over...

... and let objects coalesce into the
simplest form we call them:

+ project, site, building

* levels/stories
* spaces/rooms

« walls, floors, ceilings, doors, windows o

e ducts, pipes, containment y ‘\\ |

* equipment, furniture, fittings ..,k.l .é‘

« calculations, simulations, assumptions .’ f .1\'.\
 external and environmental data sources “:. .. .y

High Performance Buildings Group
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A single source of information...

... SO engineers can see the ‘whole’ and focus on what they do best.

b=
o, S 0o
ST eg e  AUTOMATION
e c0,0 e
RN

High Performance Buildings Group
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Convergence to a design twin.
Design as a knowledge graph.

Design twin

Geometry
Defined
client
outcomes \

Calculations = .
Design Master

A— (Origin)

Simulation -

System
strategy

v

Design
model

E—

& MMC

specs /
DfMA

High Performance Buildings Group
D — S
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|—> Live data —1

Performance

Asset twin .
twin
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Building digital twins
From design to operation

Design oe 3, Asset <"ee % [ Performance
twin et twin et twin

High Performance Buildings Group
N



Space planning,

Maintenance Workplace

Management ~ Management -It TETRA TECH

High Performance Buildings Group

Asset

Management : Net Zero

Asset Twin -> Performance Twin

o @ Building digital twins

Asset Twin Analytics,

A composable platform solution

BMS, DCS, loT data
1

e E—————————y

————— 1
| i

Health & Circularity

Occupant Carbon
engagement

High Performance Buildings Group




Space planning,
Workplace

Maintenance

Management Management n TETRA TECH

Asset
Management : @ Net Zero

High Performance Buildings Group

Building digital twins
A composable platform solution

Asset Twin -> Performance Twin

@ o “Every building is unique and has unique
demands. The ability to rapidly compose

Asset Twin Analytics,

datasets o Dashboards bespoke solutions is key.”

Anand Mecheri (CEO & co-founder, Invicara)
BMS, DCS, loT data

Health &

Occupant Carbon

engagement Image courtesy www.Invicara.com

High Performance Buildings Group




HOARE LEA ()

Systems
AHU 03 Supply Air for MCR
A Found 2 alerts,

Elements . Syncwith Viewer

v A AirHandling Unit | AHU-03 | 257...

!, v MCR Supply Duct Run

v Variable Air Volume | 92 | 26020..,

l v Ducting

v Fan Assisted Terminal | 65| ...

v Fan Assisted Terminal | 67 | ...

{
[l A\ SP_01-08_Main Conferen...

Y

SEARCH

High Performance Buildings Group

v Fan Assisted Terminal | 66 | ...

}

fandling Uni

}
L

AHU-

Western Transit Shed v
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Digital twin use cases
Indoor air quality

High Performance Buildings Group



@ OCCUPANCY: Acceptable

AIRFLOW: Warning

................

‘ EXTERNAL AIR QUALITY: Acceptable

High Performance Buildings Group
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Western Transit Shed

The Western Transit Shed forms part of
the Goods Yard complex designed by
Lewis Cubitt in 1852. It is located along
Stable Street and fronts the retail and
foodie hotspot destination the Coal Drops
and Lewis Cubitt Square which is notable
for it's water jet arches.

System Alerts

Filter By:

Alert Source

Main Conference Room CO2 High Main Conference Room

AHU-03 Temporary Fault AHU-03

High Performance Buildings Group

Western Transit Shed v

The building is laid out over three floors.
The upper two floors house 55,000 sq ft of
office space with floor plates of ¢. 27,500
sq ft. A mix of cafés, bars, restaurants and
shops are at street level in the Victorian
brick arches.

Keywords



HOARE LEA @ Western Transit Shed v

Systems : . ’ N ‘ RESET VIEW

AHU 03 Supply Air for MCR W 5 = ST o @
|L'| Vi : ' PROJECTION

A Found 2 alerts.
l:.K‘

Elements . Sync with Viewer

v A AirHandling Unit | AHU-03 | 257... | | s
v MCR Supply Duct Run - Y \ SHADING
v Variable Air Volume | 92 | 26020... ¢ * | | ';; Q

v Ducting - > 2 | R NAVIGATION

v Fan Assisted Terminal | 66 | ... )\ o T - b s n Vv
SEARCH @ ‘ = ‘ Y ‘ « & m SP_01-08_Main Conference Room v
Space Properties Metric Value
. co2 476.38
Real Time IAQ )
humid 39.33
Occupancy vs CO2 A lux 0
pm10 est 1.21
pm25 0
score 94
spla 46.31
temp 24.03

voc 463.92 -
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Digital twin use cases
Energy and Net Zero Carbon

1 ASSESS
. Energy & carbon baseline

AG
2 REDUCE
e Optimisation & upgrade

3 GENERATE
e Onsite options

4 SOURCE

OFFSET
Displace

VERIFY NET ZERO CARBON
Dedlare outcomes and monitor

High Performance Buildings Group
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&
.' Energy Consumption (kWh) by Usage Energy Consumption (kWh) by Timestamp and Usage Filters
W Cores3 Core4 M Data Hub Room Aug 2022 Sep 2022
il M Level 1 Lighting Level 1 Power M Level 2 Lighting 400 ' Meter
B Level 2 Power
Include all
o i / 21.47K

Months in timestamp

Energy Consumption (kWh)

17.7K — _—>
ﬁ 0 Include all
PLg TRPA VAR AP A 4 TR0 LA VL TR AN 0 TAAT AR TR TR S8 VA VR A VR G VY A VAP BP0 TS TAPLA TR 4 VR R4 VAP TR AV B A TG VAV AV LY
VNNV OV VO y v v AR VAV VRV AVEVRVEURN VRV VYNV VY
SOOIV S
- R A N O O I O S R
Hours in timestamp
Timestamp
Include all
e T — e N\ AN
53.66K oD NONFONS SPERPPNSE PN PRSPV N ST YROASY A
» weekday
Average of Energy Consumption (kWh) by Day Nai Energy Consumption (kWh) by Year, Month and Us Average of Energy Consumption (kWh) by Time an
= Include all
8 25K i 10
g
=S £ 20K g 75
2 6 | = 5
= ‘ < - 5
2 | 2 1K || ' | g 5 II
- Q.
S E od
> i
> 2 2.5
5 & g 1]
5 5 & I © Olllllll II
o o
u = 5K >
o ¥ < P P P P QQ QQ QQ QQ QQ S P ®
o 7T P P @ RN BT ST AL
o . [N RN N\
2 - N
| L 17 At At A A Al Time
A0 0 <32 ooy RYCE) YL -3 R ) | '\Q” "\0" qj)" 205”7 90F” A0 2057 905" 1Q*
MO que we e80E™" S P Ut \a\“ 2SN SOV R Wb e ”
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Energy Breakdown & Baseline Usage Baseline Energy Profile

HOARE LEA (F)

20
NZC Rc §
Western Transit Shed
Hoare Lea London Office 26.836 176,845 § ”

Baseline CO2 (kgCO2/yr)

Baseline usage (kWh)
Click on the icons below to navigate through

the various sections. £54, 830 89 5 L‘*]-J . ‘ “;b‘ wj w}(ﬁ"“ .

Baseline cost (£/yr) kWh/m2 - Baseline
0 : :
Smalllwer Jan 2022 Apr 2022 Jul 2022 Oct 2022

FLECTRICITY NFRASTRUCTURS FINANCIA

® Data Hub Ro... @ Lighting Fl... ®@Lighting Fl... ® Power Flo... ® Power Fl...

Energy intensity road map

CARBON e Measure % of Energy Energy Reduction Cost
bz : annual  reduction intensity kgCO2/yr reduction
energy kwWh/yr reduction £lyr
usage kWh/m2/yr
Replace lights with LED 38% 10902 6 1,654 £3380 80 v
Daylight Dimming 38% 16,373 8 2215 £5616 64
) Scheduling of Lighting 38% 22567 11 3,384 £6,410 =
¥ Replace lights with LED Zoning Lighting 38% 20243 10 3072 £6276 P %0 54 -
- - - ~ \
¥ Daylight Dimming Demand-led Ventilation 6% 5836 3 886 £1,809 o \@
¥ Scheduling of Lighting Move IT Servers 43% 45645 23 6927 £14,152 = ) |
® Zoning Lighti S 40 Pes | 35 35 35
™ Zoning Lighting Total 202% 121,566 62 18,137 £37,644 = Y U N A
# Demand-led Ventilation ) 28
¥ Move IT Fﬁwers I
20
Impact of selected measures
55, 279 8,699 5 )
Estimated new energy usage (kWh/yr) Estimated new CO2 (kgCO2/yr) ) .
Replace Daylight Scheduling Zoning Demand-led MovelT
‘ 27 £17 186 lights with Dimming  of Lighting Lighting Ventilation Servers
’
Estimated new energy intensity (kWh/m2/yr) Estimated new electricity costs (£/yr) LED

@ Baseline Intensity @ Estimated Energy Roadmap = @ = Target




HOARE LEA ()

Energy scenaric

Western Transit Shed
Hoare Lea London Office

Click on the icons below to navigate through
the various sections.

7] & |©

FIFCTRICITY INFRASTRUCTURE FINANCIA

Use the toggle buttons underneath to switch
options for the energy scenario.

Lighting

O No lighting optimisation

O Automated scheduling

® Daylight dimming

Photovolta 3

O NoPVamay

©® 150 m2 of PV array

O s 2 of P\
Battery storage b

@ No battery

O 10 xWh battery (0.5 C-rate)
O 70 kWh battery (0.5 C-rate)

Baseline carbon impact (kgCO2)

26,836

Scenario carbon impact (kgCO2)

21,159

Select elements or legends
on the charts below to filter
nformahon.

-21.2%

Carbon impact (kgCO»)
based on real-time regional electricity generation
data for London

Carbon impact (kgCO»)
based on government official GHG conversion
factor (national annual average)

Carbon impact (kgCO2) by day
200

150

i

100 |

'

50

“ \'
/I }h,*'\.\\,..’v\«

Jan 2030 Mar 2030 May 2030 Jul 2030

Sep 2030
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Balancing the building
Human-centric and planet-conscious

Human-centric Planet-conscious
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Data for different users

Enterprise management
— ocpont —

O O
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Facilities management Building management

HMI'I

Composable platforms enables one to present the right info in the right way to the right people, to take the right actions.

High Performance Buildings Group
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A platform composed by experts for
every building.

A conductor who can balance and
optimise each instrument within.

A foundation to enable better
outcomes for people & planet.

High Performance Buildings Group



Tt | TETRA TECH

Delivering Net Zero Carbon
From investment to operations
Net Zero

Carbon by
; i 2050
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Delivering Net Zero Carbon
Approach & Considerations

. 3 . '
 Polces & Retions ft?
* Technologies EDUCE
Optimisation & upgrade
* Infrastructure
—_—
. ® Onsite options
* Implementation
. SOURCE
° 1 1 OFFSET
Financing fxf\-f OFES!
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e Return on Investment
VERIFY NET ZERO CARBON
Declare outcomes and monitor
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Indoor Air
oJTF-1114Y,

Webinar in February 2023

High Performance Buildings Group
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