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Digital Drivers

Efficiency

Automated systems increase
efficiency by streamlining data
collection, analysis, and reporting
processes, reducing human error, and
enabling real-time decision-making

Communication

Better communication with
stakeholders by facilitating efficient
sharing of project information,
enabling real-time collaboration, and
providing transparent access to data,
ultimately fostering greater
engagement, understanding, and
alignment of objectives
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Quality

High-quality data is essential for
accurately assessing environmental
risks, comprehending contamination,
making informed technology
selections, efficiently planning
remediation efforts, and reliably
monitoring the progress of
remediation.

People

Empowering people by shifting focus
from repetitive tasks to higher value
analysis, to grow and upskill through
access to advanced technologies,
ultimately fostering a more dynamic,
skilled, and motivated workforce

A ARCADIS

Value

High-quality data and increased
efficiency add value by accelerating
decision-making processes, improving
the effectiveness of remediation
activities, and ultimately reducing costs
and risks associated

Safety

Worker safety is enhanced by
minimizing field visits, providing real-
time alerts, and addressing remote
working challenges.



Efficiency gains achieved in BR Dam break project

Automation

Smart data collection.

Automated processes
Automated workflows.

-50%

Data Analyses

Interactive dashboards.

Data AnalysesinR o ¢
% Advanced analytics programming.
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Automated maps. WebGIS and Bl integration.



A ARCADIS
Data Process
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Simple example .
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Automated
reporting of field
collected data
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Complex example

Remediation supervision (ANL) _______
_______ | ettt . Laboratory |
R | . Site super- | | Manually I analysis |
1 Sensor ; ' Contractors | vision daily ' collected : .
|

| field data

| data ' ) ' monthly
| : reports ﬂ

| Data processing
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I Safety and Compliance ,
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Data challenge

Data Iceberg

Data Analytics/
Data Science

Data Quality

Data Architecture

Data Warehousing

A ARCADIS

Data Integration

Cybersecurity

Metadata
Data Cleaning

Data Extraction

Data Intensity



Conclusion
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Think in advance about data collection, management, and reporting when
setting up new projects

Evaluate and plan your data needs and data intensity early in your project

Collect data and automize for a purpose and find the right balance

Recognize the maturity of technology and supporting architecture
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Drilling database -
Web and mobile SRS = |
. All recorded drilling data Ao o ]

In GeODin i e TSI .
- Web and Mobile ¥
° Da”y Sync ol ' =



Environmental
Impact analysis
pre-study (NL)

* WebGIS app for EIA
pre-study

« Collaboration tool ANL-GEC
*  Viewer with "edit" function

- Digital site surveys for soil-
contaminating activities

» Scores based on historical
reports

* Project progress tracking

AA170901107

A ARCADIS
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Automated drilling »-mm -
plan (NL) i

* Automized creation of o —
drilling plan based on S
legislation/client L
specifications —— Aeratief DD

- HOD

e Open ontgraving

- Specialist can edit drilling =
plan In WebGIS & Boring tot 0.25 m-graafdiepte

@ Boring tot 1,20 m-mv
- GEC makes final maps, : Ef’yf:::;::'ﬂ'_‘:“
XY tables and other -
needed files ®  Peibuis tot 025 m-graafdepte -
® Diepe peslbuis 0 . 240 360 480 m

I . cos—— J
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* PFAS detections in the environment — EA Water Quality Archives / WIMS,
Chemical Investigations Programme

+ Environmental sensitivity — drinking water protection zones, aquifer
vulnerability, geology, etc

+ Potential PFAS source sites — airfields, landfills, stormwater overflows, forever
pollution project data

« Supports - desk studies, portfolio vulnerability assessments, off site source
identification, ambient concentrations, bid preparation
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PFAS Regulatory
Tracker (US)

« Tracks US regulations
+ To be expanded globally

« Customizable for
highlighting relevant
regions

- Allows filtering by state,
media type, and
compound

PFAS Standards - United States

View state standards by clicking on the map or using the filters.

State or Jurisdiction Media
All v Al
- -
NORTH
AMERICA

" Microsoh ting 02022 Formiom, © 2023 Mcrosol Corporation | Jerme

<

Type ©

v All

State or
J‘urisdic(ion
“Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
Alaska
California
California
California
California
California
California
California
California
Total

Media

Drinking Water
Drinking Water
Groundwater
Groundwater
Groundwater
Groundwater
Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Surface Water
Surface Water
Drinking Water
Drinking Wi
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking W

Drinking Water

Type

Action Leve

Action Level

Action Leve!

Action Level

Cleanup Level

Cleanup Level
Remediation - Arctic Zone -

Remediation - Arctic Zone -..

Remediation - Migration to
Remediation - Migration to
Remediation - Over 40" Zo
Remediation - Over 40" Zo
Remediation - Under 40" Z
Remediation - Under 40" Z
Action Leve

Action Level

Notification Leve
Notification Level
Notification Leve!
Notification Level

Public Heaith Goal

Public Health Goal
Response Level
Response Level

Compound ®
- Al

Compound Value

D:OA
PFOS
PFOA
PFOS
PFOA
PFOS
PFOA
PFOS
PFOA
PFOS
PFOA
PFOS
PFOA
PFOS
PFOA
PFOS
PFES
PFHxS
::OA
PFOS
D:oA
PFOS

PFES

PFHxS

70
70
400

400

500

5.1
6.5
0.007

5,000
20

Units

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ng/L
ng/L
ng/lL
ng/L
ng/L
ng/L
ng/lL
ng/L
ng/L

ng/L
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Enforceable or Advisory

v Al $

Regulated as Enforceable Proposedor

S or Advisory Pr
Yes Enforceable Promulgated
Yes Enforceable Promulgated
Yes Enforceable Promulgated
Yes Enforceable Promulgated
Yes Enforceable Promulgated
No Enforceable Promulgated
No Enforceable Promulgated
No Enforceable Promulgated
Ne Enforceable Promulgated
No Enforceable Promulgated
No Enforceable Promulgated
No Enforceable Promulgated
No Enforceable Promulgated
No Enforceable Promulgated
Yes Enforceable Promulgated
Yes Enforceable Promulgated
No Enforceable Promulgated

No Advisory Promulgated
No Enforceable Promulgated
No Enforceable Promulgated
No Advisory Proposed

No Advisory Proposed

No Enforceable Promulgated
No Advisory Promulgated



Examples:

Data collection



FieldNow ™ (Global)

NAM S&A app

A ARCADIS

/ Nieuw object H
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Sensors (US)

Mine Site Monitoring Program

« A storm water runoff monitoring
program to measure potential
runoff that could discharge into
the river.

»  Waste Rock Pile Stability
monitoring program.

* Vibrating Wire
* Inclinometers

* Onsite weather monitoring
program

«  SCADA Remediation system
monitoring program

«  Groundwater barrier

LAKE

A ARCADIS

¢l ALTERATION SCAR

ROCK PILE MONITORING

LOCATIONSs
® RIVER MONITORING

LOCATIONSs

® SURFACE WATER
MONITORING
LOCATIONSs

WEATHER STATIONS
® SCADA SYSTEMS



A ARCADIS

Immersive technology

Trimble Stratus 2 ot G Bewe

Examples:
* Drones
« Al: Bulk digitizing historical reports

« (Public) API's and webservices

------------------------------ ( Text Extraction Module )-----------—--------------—-—--——--—----~
Drawing files reposito I files reposit:
e § _____ E =2 ﬁr.y, T Tagf_'.ef- f = 1(_:7 Image Processing Algorithm ROI Extraction Extracted unstructured |
PR R ¢ e o o TR T S data : Final Dataframe
;:-: -3 ‘ . : Azure Cognitive Services , ________________________
= = -
D= REE— e E | —df @;@m
— — 5
200 /T = N
@ © o .
Pdf to Image Region of Interest Text Extraction Entity Recognition

Conversion using Custom .
Algorithm Source: SkySense Drone Solutions



https://www.skysense.be/

Examples:
Visualization and
Advanced Data

Analysis

© Arcadis 2024
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Membrane Interface Probe (MIP) + Hydraulic Profiling Tool (NL)

Corr. HPT Press. (kPa)
N msm

i)

Benzene > 1000 pg/I
> e R

HPT high = clay
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Geology, hydrology and contaminant footprint (US)




A ARCADIS
Digital Data Collection with automated 3D Modelling (UK)

Fully digital data . : ) 3D visualisation of the data within
. Real-time data review :
collection the context of the whole site.

Predicted Model Site Investigation Automatic Update
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Strategic placement of Air sparging wells (DE)

B

yl i“"‘ |’

> 1.000 pg/l vCHC

Bottom AS screens



Mass balance
calculation and
option assessment
(DE)

« Calculate volumes and
contaminant mass

«  Compare options for
remediation planning

2015 wp

Option 1

RE14 A

KRB2

‘”'zv\a

Option 2

ROEN

A ARCADIS




Mann-Kendall
Trend Analysis
(NL)

« Screen(s) or site(s)
« Map: latest result

* Matrix: monitoring well by
parameter

- Trend: single parameter

Mann-Kendall - Kaart en trendgrafiek

Locatie, Sublocatie BoringCode en diepte

Diepte (van-tot m-mv)

parametername (groups) Date Range

TBA plant

t-butanol (TBA)
101R 2:1:3.1)

1153 (1.5-25)

1167 (14-29)  1025(12-14)
ol 5 847(A)(2-3)
115041 4-2.4)
G0s1(2-3)
so4(i-3) o 10310 (16-1) 40812

1026/(12-1408 1054 5.5
1001 (2« J (6-8)
@3) m(Z‘IOGZ(io-I
R 1029 (12:14) 481030 (16:18)
B i 1001 595) "0 (2.3)1062 (6-9)
1032 (6-8) € 1036 (14-16)

1027.(12-14) 1003 (1042) o0
1037 (14-16) 1028 (12-14 (6-8)
037 (14-16) £ 505 (6.8 028 (1214) 1020 (68)

1033 (6-ofD 10353 (2-3) y
“ 45 6-8)
1034 (5'a} 103501039 (68

1035/1039 (14:16) 1044 (6-8)
1041 (14-16) 1049(8-10) © 1065 (6-8)

409 (1618 104'(12-12)

1050 (14-16) O 0 414114-15) '
1057 (14-16) (1056, (10-12"

1057 (10-12) /

Mann-Kendall - Kaart en matrix

) 620C (26-30)
N 619 (13-15)

Locatie, Sublocatie BoringCode en diepte

615(2-4)

©2024 TomTom ¥ Microsoft Azure [

multiple - t-b

TBE, MTBE, TBA (paramet 2/1/2004

A ARCADIS

Reset Filters

Map and matrix

Schaal van de Y-as

Grenswaarde aan/uit_

Trendlijn aan/uit

Legenda
® Meting

o <L

Meerdere waarden

® (mediaan)

~®* Verloop
= Loessfit

Linear fit

t-butanol (TBA), methyl-tert-butylether (MTBE), ethyl-tert-butylether (ETBE). Mann-Kendall Matrix

(Worst case weergave)

par m

Laatste toets

101R (24-3.1) '.'Q:?ﬁm“: R .
1153 (1528 5\\ Py | | DotgCodeca depts '
. 1001 (2-3) NA
1157 (1.4-2.4) SLE_:’ZtS_H_Z_-;-” " 1001 (7.5-9.5) NA
ns@h 124) .g ) a 101R(2.13.1)  |NA
604 (1-3) @ 10310 (16-18 U5 1@ = 1025 (12-14) NA
1001 (23 g 1}:@ 1064 (6-8) ¢ 1026(12-14) | Stableino trend
) 8‘(’@&2:]4@030(1 ) ‘ 1027 (12-14) | Stablaine trand
0268 O 1@ e 20O FT 0zl [
1027 (12-44) 1029 (12-14) Stableino trend

o 1028 (12-14) _1060(6:8)
1037 (14 15‘15 A e 0214 o ebn 525)
108315 Q@ g5 (5

103511039 (5°8)
1024 69 0(1.9-29)
1052 (1415) O 01030 (@16) t04s 69
1041 (14-16) ‘lﬂﬁm O 1065 (6-8)
o

Meetwaarden

==DL (RG=10xI)

<=DL (RG=10x1)
«=DL (RG>10x1)
<=DL (RG=10x)
«=DL (RG>10xI)

Stable/no trend

Stable/no trend

Stable/ne trend
Stable/no trend

>SIAW
<=DL (RG>10x1) <=0L
<=DL
<=DL
<=DL (RG=10x1) <=SIAW
<=DL (RG>10xl) <=SIAW
<=DL (RG=101) <=0L

==DL (RG>10ul) ==0L

° 1040k 12-14) -

1050 (14-16) 418(14-16) 1001 (2-3) 2010-08-02

1057 (14-16) (N6 (10-12)
2013-01-01

1057 (10-12)
2013-01-07
C (28-30) O
519 (13-15) 2017-10-11
2012-01-08
615 (2-4) 20181210
“~ =4 2020-12-15
\ ©2024 TomTom B Microsoft Azure [

1001 (7 5-9.5) 2010-02-02

49000

24000

25000

20000

20000

9700

20000

48 320000




Soil management
(NL)

+  Soil management plan

* Re-use options per type of
soil dredged or excavated
from riverbeds and banks

Mijnsteen op kaart

Mijnsteen in boring @2 ®Nes

Onderzoekslocatie

Deellocatie, Boornummer Info
Percentages en samenstzliing worden berekend obv lzagdikte voor dz boedzmtypas en op basis van het monstertraject voor de Tospasbaarheid, waardoor er gewogen percentages

A ARCADIS

worden

waergegeven (dikke lagen tzlien sterker mee dan dunnere lagen).

Samenstelling bodemtypes (gewogen % obv laagdikte) . Bodemseart

&

BRANDT

155:

Samenstelling toepasbaarheid (gewogen % obv monstertraject!

' I||I'..--:"{“:

Samenstelling bodemtypes per (voor water gecorrigeerde) bodemlaag. gewogen percentage obv laagdikte

Bodemiasg  Grind Maz Mijnsteen Slib Zand Total
<50 005% 100.00%
50-130 178% 100.00%

250 831% .10% 100.00%

100.00%
100.00%
100.00%

9.11%  5721% 027% 12.67T% 3.88%  16.87%  100.00%

Towpasbaariidd KRW.-IN {conchisia)

. -

hj kb hed

K

kL

Samenstelling bodemnitype per toepasbaarheid, gewogen percentage obv monstertraject

Toepasbaarheid KRW-ZN (conclusie] zrind Klei Maaskeien Minstezn  Slib Zand Total

Tospaszbaar als dijkenkle 4.25% 4.25%
Altijd togpashaar 458% 1.20% 0.23% 0.06% B8.39%
Toepashaar in diepe plas / elders in project 183% 4381% 0.40% 4.89% 1.34% B5.41%
izt tozpashaar (C2) 0193 1.80% 220% 0055 5.T%
Miet toepashaar [PFAL) 0.13% 433% 0.35% 3.75% 13.78%
Hiet tospasbaar [C2+PFAS) . 0.40%
nd 013% Q06% 1589% 0.1%% 2.06%
Total 6.96% 5B.3TH 063K 8103 5.38% 2156%  100.00%
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Site investigation tracker (UK)

* Recording and visualizing site investigation data
* Monitors progress and health/safety

+ Enables status updates and information capture
*  Provides visibility to clients and site managers

* Ideal for large, complex investigations

A ARCADIS

Precondition survey findings Postcondition survey findings Refusal / Completion comments ‘

Location Name

Status

Work Status Overview .
e e s g Click to open in Fulcrum

o -
B e
= e
B el ed
= - o g
|
Utility Markout Completed ||
Utilty Markout Ours!andmgu_
Utility Clearance Completed h
Utility Clearance wa Il
Utility Clearance Outslomml)
Permit to dig Completed
Permit to dig na
S Al sk pogthsd Permit to dig Outstanding
Rasnoved from 00pe Coring Completed
Retual Coring na

@ Needs markout

@ Needs utiity clearance

@ Needs parmit to dig

© Ready to core/breakout
Ready to hasdpit

Coring Outstanding
Handpit Completed

Locations being shown

1475

@ Ready todeit
@ Ready tor development



Remediation Progress Monitoring (US)

AIR SPARGE MONITORING DASHBOARD PLANT 2

A ARCADIS

2o =, AARCADIS

Select Zone, Well, or
Ctrl+Click Multiple Wells

Select all
Zone 1
WELL [AIR SPAR...
AS-19-E02
AS-19-E05
AS-19-E08
AS-19-GO1
AS-19-G03
AS-19-G06
AS-19-G09
B Zone?2
I WELL [AIR SPAR...
B AS-19-E01
B AS-19-E04
B As-19-E07
B As-19-E10
B As-19-G02
B As-19-GO5

Bl Ac 1n ~Nno

Latest Zone(s) in Operation
["Zone 1 and 4"]

Well Field by Asset

[rransect ]
T

Pressure (psig)

Location ID

—@— AS-19-E01
~—@— AS-19-E04
—@— AS-19-E07

—@— AS-19-E10

®— AS-19-G02
—@— AS-19-G05
—@— AS-19-G08

Pressure (psig)

Latest Average Pressure
of Selected Wells:

4

2021-06-04

psig

Nov 2020 Jan 2021 Mar 2021

May 2021

Flowrate (acfm)

Location ID
—@— AS-19-E01
®— AS-19-E04
—@— AS-19-E07
—@—AS-19-E10
AS-19-G02
—@— AS-19-G05
—@— AS-19-G08

Flowrate (acfm)

Latest Cumulative Flowrate
of Selected Wells:

189

2021-06-04

acfm

Nov 2020 Jan 2021 Mar 2021

May 2021



Remediation (NL)

* Progress and Performance
- Safety and Compliance

« Supervision and Steering

* Detalls

Remediation
Performance Dashboard

40%

100% S 782568

IIIIIIIIIII' - (AT
||| |
AS performance. Data source CATOX performance when operational Data source

A ARCADIS
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Computer vis__i_pn: Arcadis’ Intelligent Asset Insights (1Al)

edia

Computer Visi
Satellite Imaging

Waste Detection

36
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Generative Al: ArcadisGPT and ArcadisDoc

|+ ArcadisGPT «

Which ArcadisDoc agent would you like to use? @ How can Al be leveraged in environmental restoration projects?

(€} Al can be leveraged in environmental restoration projects in several ways

1. Data analysis and prediction” Al can be used to analyze large sets of
environmental data to identify patterns, trends, and potential areas for
restoration. Machine leaming algorithms can aiso be employed 1o predict
ecosystem behavior and identify areas at high nsk of degradation

2 Monitoring and assessment Al-enabled technologies such as drones

satelltes, and sensors can be used to monitor environmental conditions

and changes in real time. This data can be analyzed using Al to assess

Content evaluation

Ask questions about
documents

Outline generation and
compliance

¢ Regenerate response

ArcadisDoc and ArcadisGPT are applications to create content and analyze documents using Generative Al

37
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Generative Al: Microsoft Copilot

e B h &

F

Microsoft 365 Chat

Get quick answers in Teams, Bing, or Microsoft365.com. You can ask Copilot to find anything you need from
your organization.

Microsoft Teams

Can answer your questions about a meeting, chat, or channel. Copilot can suggest follow-up questions,
summarize different perspectives from the group, and provide the highlights of long chat conversations.

Microsoft Outlook
Start emails quickly. Save time writing emails with Copilot as your drafting partner.
Microsoft Word

Get a summary, or you can ask specific, open-ended questions about your document or draft a document.

Microsoft PowerPoint

Turn Word documents into presentations.

Microsoft Excel

Get a better understanding of your data, highlight parts of your data, get quick visualizations, or create new

columns with formulas for your Excel tables.
38
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Embracing Responsible Al in Site Evaluation and Restoration

Bing Image Creator (powered by DALL-E 3)
Prompt: “artificial intelligence in environmental restoration”

Al Is expected to have a game-changing influence on the
way we work by improving decision making, increasing
efficiency and creating competitive advantage

Arcadis is committed to the responsible and innovative
integration of Al, recognizing both its potential and the
challenges that must be addressed.

« Short Term: Improving efficiency in routine tasks.

 Longer Term: Leveraging Al throughout the complete project
lifecycle.

39



Denny Schanze

Senior consultant / Digital Lead (NL)

denny.schanze@arcadis.com

Jonathan Coulson

Principal Consultant (UK)

jon.coulson@arcadis.com

Kristin McClellan

Project Leader (DE)

kristin.mcclellan@arcadis.com

Katie Barry

Senior Environmental Egineer (US)

kathryn.barry@arcadis.com

Inge Bonestroo — van Manen
Specialist (NL)

inge.vanmanen@arcadis.com

Ben Le Grice

Senior Cosultant (UK)

ben.legrice@arcadis.com

A ARCADIS

Jake Hurst

Associate Technical Director (UK)

jake.hurst@arcadis.com

Humberto Hagio

Digital Co-ordinator (BR)

humberto.hagio@arcadis.com

Monica Dupre

National Technical Manager 2 (US)

monica.dupre@arcadis.com

Arcadis. Improving quality of life.
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Arcadis. Improving quality of life.
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