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Context l ‘ _' £ ARCADIS

* Increasing frequency of
extreme weather
events.

« Rising greenhouse gas
emissions from human
activities.

 Need for sustainable
solutions in
contaminated site
management.




The Challenge

it
Engage sustainable
practices in operations
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Integrate digital
tools in the
strategy

Quantify GHG
emissions in
remediation projects
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sustainability to
cost reduction

D
=R

Find references
and do calculus to
build our solution
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Improve our
projects
sustainability
indicators

A ARCADIS

Support our teams

with user-friendly data
entry and outcomes
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Support companies
through their

sustainability journey



Introducing Green Metrics Analytics (GMA) 3 ARCADIS

Green Metrics Analytics - GMA, is an instrument created under the concept of Sustainable Resilient Remediation,
which limits environmental impacts and maximizes social and economic benefits through indicators that prove that
the benefit of undertaking remediation is greater than its impact, building resilience against the growing threat of
extreme weather events (ITRC, 2022; SuRF-UK, 2018)

GMA Framework

Data Tlga':“r_'g antd CO.,e Project Dashboard Follow-up with the GMA report and
acquistion — atainpu Calculation teams and SMP recomendations
field activities guestionaire



Green Metrics Analytics — GMA - References

A ARCADIS
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Quantitative
Analysis

Detailed calculations of
Scope 2 and Scope 3
emissions.

|ldentification of
emission hotspots.

Strategies to address
Identified bottlenecks.

Scope 2

%

A ARCADIS

Indirect GHG emissions from the consumption of purchased electricity

Scope 3

&

Cateqory 1

Purchased Goods
and Services

L)
&

Cateqory 3

Fuel- and Energy-
Related Activities (not
included in Scope 1 or 2)

® S

Cateqory 4 Cateqory 6
Upstream Business Travel
Transportation and
Distribution

(O

Waste Generated Upstream Leased
in Operations Assets



GMA - Dashboard — Project Overview

Homepage Scopes and Categories
Overview
Date Team
15/11/2013  28/04/2023 Todos

Distribution of scope 3 GHG emissions

® Category 1
@ Category 3
@ Category 4

Category 5

@ Category 6

Category 1 - "Goods and services":
considers the life cycle of inputs used in
larger quantities during field activities.
Category 3 - "Activities related to fuel and
energy not included in scopes 1 and 2"
Category 4 - "Transport and distribution”.
Cateaorv 5 - "Operations waste": waste

Overview

CO2 equivalent (t)

489,98

'

Scope 2

Scope 3

Filter for visualizing data from specific stages

of the project.

Stage

Todos

Project number

Todos

w
o
o

200

CO2 equivalent (t)

100

Distribution of GHG emissions by category

@ Electricity
@ Waste generated
@ Inputs used
Transport of samples a
@ Fuel life cycle

@ Business travel

@ Stationary combustion

GHG emissions over time

Poted. it

Tons of CO,e emitted during the project.

A ARCADIS

A ARCADIS

Distribution of GHG emissions by scope

@® Scope 2
@ Scope 3

Geographical distribution of CO2 emissions (t)

g -
Jundiar’

Osasco.c30 Paulo
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2 2023 TouiTom, Zariis 2025 Tzunz

& Micrasoft Bigil o1t Carp:
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Scope 2 - GHG Emissions for Electricity Generation

Emissions generated through the consumption of
electricity by each remediation system.

Homepage Scopes and Categories Overview Scope 2 Scope 3

Scope 2 - GHG emission for eletric power generation (location-based approach)

Date Project number System Type / Name

15M11/2013  28/04/2023 Todos Todos Y

Average electricity
consumption (KW/h)

55K

CO2 equivalent (t) by system type

25416,86 9,29 100 Mi
Total electricity

consumption (MW) 50 Mi

3M .

2020

GHG emissions over time

33545315
- 15 Mil
®DPE @ Air Stripper @ DGR @ ERD % 10 Mil
CO2 equivalent (t) Scope 2 é 5 Mil
362.527,90 T 1 T TP A A T A II” l

2019 2022

Electricity consumption (KW/h) over time

A ARCADIS

A ARCADIS

Operation hours by system type

@)
o @ Air Stripper
@ DGR
; | I _ @DFE
o ® ® ® ® ® ® ® @ERD
CO2 equivalent (t) by system type > Relationship
@) between hours
z ¢ | of operation and
g] ov 2| emissions of
g g each
8 /-\ DCL 1 1
3 remediation
& ov - m  m - 0 X
03de 04de 05de 06de 07 de SyS em.
2018 2018 2018 2018 2018

@ Air Stripper @ DGR @ DPE @ERD @ Operating hours

GMAZ



A ARCADIS

Scope 3 - Category 1 - Goods and services: life cycle of inputs

—— Number of wells sampled
during the monitoring activities.

A ARCADIS

Homepage Scopes and Categories Overview Scope 2 Scope 3

Scope 3 - Category 1 (Goods and services - life cycle of inputs used)

VWaste generate Displacement

Dat Project numb Sta
ae roject numbser o 1 721 Fuel life cycle Supplier logistics Leased property
15/11/2013 28/04/2023 Todos N Todos ~ Number of led wells » H
umber o1 samp [ CO2e used materials " Welght of
Distribution of GHG emissions by type of input Distribution of GHG emissions by type of input 2166,07313 0.18650 materials used
® Wells Kg Bentonite CO2e Bentonite to build the
4.20000 0,00258 i
@ Bailer &1 S’CGOOOOt 0,53356 respective
g Lemen C02eC t . .
@ Wide-Mout... ®Paper ¢ emen emissions
) 637,50000 0,05470 .
® Metal filters @Plastic Kg Compactolit CO2e Compactiolit associated.
@ Wells 6989,12500 0,60176
@ PID filters Kg Pre filter CO2e Pre filtro
@ Scotch tape ® Glass 2671,23600 164281
Kg PVC
® Zebra tape ‘?ﬂ o (ﬂ:cﬂ)‘??f_’vc
®Liner WEight of
417 49560 0.35249 . d
Hoses, nyl... Kg Amber CO2e Amber Inputs use
2,07000 0,0013 [
@ Pet bottle Emissdes de GEE ao longo do tempo Kg Bailer C02e Bailer and tht?"‘
® Gloves 2 0,000QO 0,00000 reS.pe(.: Ve
= Kg Wide-Mouth bottles CO2e Wide-Mouth bottles emissions
- k5 32,90000 0,02023 i
% 1 Kg Metal filters CO2 Metal filters associated.
_ o 0,00900 0,00001
CO2 equivalent (t) Scope 3 - Category 1 @ ,
q {t) Scop egory o Kg PID filters CO2e PID filters
43 o ) L 001829 0,00001
' 2014 2016 20 2020 2022 kg Scotch tape CO2e Scotch tape

GMAZ



A ARCADIS

Category 6 — Business travels — displacements performed

Emissions related to fossil fuels (Gasoline and Diesel) and biogenic
4 fuels (Ethanol and Biodiesel).

Scopes and Categories Overview Scope 2 Scope 3

Homepage

Scope 3 - Category 6 (Business travel - displacements performed)

Date Project number Stage

15/M11/2013  28/04/2023 Todos N Todos N

GHG emissions by vehicle fuel
2,06 156 12.01K 11.34K
Fossil Biogenic km total Arcadis Km total Suplier
Fossil fuel Biagenic fuel

2.09

e Al 5 tota CO2e ve

GHG emissions by fuel

0,41 0,73
Diesel Ethanal
248

Gasoline

GHG emissions by vehicle fuel

® Diesel @ Gasoline @ Ethanol @Biodiesel

CO2 equivalent (t) Scope 3 - Category 6

21,72365

@ Diesel @ Ethanol @ Gasoline

1.54

Total land distance traveled with each fuel by
Arcadis employees and outsourced.

4 A ARCADIS

Life cycle Waste generate

Fuel life cycle Supplier logistic Leased property

Arcadis (km)
(Em branco)
Diesel
2.392.00
Ethanol GHG emissions by transport

9.620,00
Gasoline

Total displacement (km)

107.178,00 23.355,00
Airplane Vehicle

Supplier (km)
4.894.00
Diesel

1.843,00
Ethanol

4.606,00 _ _
Gasoline @ Airplane @ Vehicle

GHG emissions over time

CO2 equivalent (t)

; | ||\ I ||‘|| |‘ KL

GMAZ/



A ARCADIS

Co-processing and Incineration were considered as scenarios for the
final disposal of waste, the second being the most conservative.

Scope 3 - Category 5 - Waste generated

A
Homepage Scopes and Categories Overview Scope 2 Scope 3 ﬁARmDIS
Scope 3 - Category 5 ( Waste generated during field activities) Life cycle Displacement
Date Project number Stage Coprocessing
Fuel life cycle Supplier logistic Leased property
15/11/2013  28/04/2023 Todos N Todos N Incineration
Disposed Disposed celan Destined waste i the final destination is not known, incineration is accepted as the final destination.
contaminated soll (t) soil (t) ()
0 00 5 46 0 98 Trated water (1) Emissions generated in the disposal of waste
] 7 ]
2527567
Liters of effluent Activated charcoal (f)
9 4 1 7 3 58 Water for reuse (1)
' ’ 12400
417 49560 207000 0,00000 Reinjected water (1)
Kg amber Kg bailer Kg bottle
32,90000 0,00900 0,01829 0 @® Rubble @Waste @ Contaminated soil @ Clean soil @Activated charcoal @ Effluent
Kg metal filter Kg pid filter Kg Scoth tape
0,02406 13,78863 194 45572 — .
Kg zebra tape Kg pet bottle Kg line GHG emissions over time
5,95610 18,34800 0,08094 10
Kg gloves Kg ice pack Kg Papel Tower
1,31748 18,24859 192,60849 =
Kg ziplock Kg paper Kg vial Zg
2778094 17,36500 %
Kg garbage bag  Kg liner E 5
3
CO2 equivalent (t) Scope 3 - Category 5 ©
19,04 ) N B | o |
Total value of emissions, considering incineration as the final treatment, as 7,
— GMAXZ

it Is the most conservative scenario.



Qualitative
Analysis

Sustainable Resilient
Remediation (SRR)
principles.

Triple bottom line:
environmental, social,

and economic benefits.

Use of green
remediation practices.

Enhanced decision-
making processes.

A ARCADIS

Sustainable remediation

Reasonable Acceptable

Economics

Social equity
B :

ol ¢ efle

Equitable




Environmental,

Social. and Shift in Perspective to Whole Systems Approach A ARCADIS
)
EC O n O m I C B e n efl tS Offsite Groundwater Remediation Site
electric grid ~ treatment worker [ Tolandfill  neighbor
Lowered carbon AN building Gsiteuser  op
AN ——— oo a0n e &
. . f \ ooano
emissions. | ﬁ’ flf ooo

[ — Paved area

Treated groundwater
discharged to sewer

Enhanced ecosystem
protection.

Groundwater

Reduced resource

consum pti on. ' Erolreatan Remediation Open space with community access

On-site treatment '

ble T workers from ] Site
kil building  local community neighbor P08

energy oo SeBe : e

Improved community OO000000 % SF\f ooo % - pccicsteintrocation
oono
health and safety. | | : 1A T srveoril)
) — —1) Unimpacted soil reuse

Treated groundwater
reused in cooling towers

Groundwater

Cost savings from
efficient resource use.

Source: Arcadis 2022



Integrated Solutions

UN SDG

GOOD HEALTH
AND WELL-BEING

e

GENDER
EQUALITY

¢

CLEAN WATER
AND SANITATION

v

DECENT WORK AND
ECONOMIC GROWTH

4

INDUSTRY, INNOVATION
ANDINFRASTRUCTURE

o

12 Gonsumeron
AND PRODUCTION

O

1 GLIMATE
ACTION

>

SuRF-UK indicator

Human health and safety
(SOC1)

Ethics and equity
(S0C2)

Groundwater and surface
water (ENV3)

Indirect economic costs and
benefits (ECON1)

Uncertainty and
evidence (SOC5)

Natural resources and
waste (ENV5)

Emissions to air
(ENV1)

Arcadis at client’s site

A ARCADIS

Emissions calculus during the execution of the contaminated area

H&S Arcadis culture has spread among employees Management stages - investigation, monitoring and remediation - allows
and iUbCOT:fa})CtOFS (IT_RACK, Stop Workdand g not greater assertiveness and control regarding sustainability indicators and
me, then who?), resulting in zero reported accidents sustainable management practices (SMPs).

during project execution.
Sustainable remediation

Promoting gender equity and empowering women
resulted in teams made up of 50% or more

women.

Reasonable Acceptable

Improvement of water resources by reducing risks
of contamination.

Improvement of contaminated sites can positively
impact surrounding land values.

Equitable
Ensuring a strong science-based evidence for
sustainable and risk-based management of
contaminated lands to provide resilient solutions.
éTHAIB\EEDIATIUN FORUM UK
Use of remediation techniques that minimize the
severorment GLEALS

generation of solid waste and efluent.

Reduction of GHG emissions due to displacements
using ethanol as fuel, and digital tours.

A ARCADIS

Green Metrics Analytics -GMA

Remediation report -

Marchi2022

The final product is an integrated
report with a holistic view of the
project’s Sustainability KPI’s.



Key Takeaways

*The Time to Integrate Sustainable
Strategies is Now

Q

*Tracking Emissions is Crucial for
ldentifying Bottlenecks

*GMA Provides Comprehensive
Emissions Analysis

*Sustainable Remediation
Practices Deliver Long-Term
Benefits

*Quantitative and Qualitative
Benefits Drive Better Decisions

*Analytical Tools Enhance Project
QOutcomes




A ARCADIS

Thank you for joining us!

Questions? please reach out to:

Session presenter

Aline Martinho
Geologist/Environmental Supervisor/Sustainable Resilient Remediaion Lead (Brazil)
aline.martinho@arcadis.com

Learn more at arcadis.com Arcadis. Improving quality of life.
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