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A ARCADIS

Agenda

1 What do digital tools for injections look like?

2 What are the benefits of implementing digital tools?
3 How can digital tools make remedial injections more sustainable?

4 What was challenging? Where can we grow?
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Digital tools can help make complex injection remedies more efficient and

supports agile, data-driven decision-making.




Sustainability

Environmental

Process Improvements and efficiencies often double as sustainability wins!
So what about digital tools?




A ARCADIS

Digital Standard Workflows
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Field Work Digital Field Review and Automated

Planning Data Collection Quality Control Reporting &
Visualization

Integrated Data Management



A ARCADIS

FieldNow is Arcadis’ digital
program providing standardized
tools and workflows for field data
management.




FieldNow
Standard
Solutions

Supports over 70
solutions, including
standard solutions for
environmental sampling,
reporting, and
visualization.

Solutions

PLAN COLLECT REPORT & VISUALIZE
. Field Data . QA/QC Site
HEGTIILE Collection R LR Dashboards Characterization
Groundwater
L ° ° ° ° °
Monitoring
Surface Water
L ° ° ° ° °

Monitoring
Soil & Rock

. ° ° ° ° °
Sampling
Sediment

) ° ° ° ° °
Sampling
Vapor Intrusion ° ° ° ° °
Well Installation ° ° ° ° °
Well Development ° ° ° °
Lysimeter

. ° ° ° ° °
Sampling
Injections ° ° °
Slug Tests °
Pressure o
Transducer
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Digital Data
Collection

FieldPlan and Fulcrum




FieldNow

A ARCADIS

Arcadis’ digital program providing standardized tools and workflows for field data management.

FieldPlan

An Arcadis-developed website
that supports planning of
fieldwork and interfaces with
FieldNow Standard Fulcrum

apps

Planning

Fulcrum FieldPlan

The third-party digital data
collection platform that Arcadis
is using for the Standard Field
Data Collection.

Collection
FieldNow Apps

Automated
QC Reporting

PowerBI ~and
Visualization




FieldPlan

Used for standardized preparation prior
to field events

Reusable for all field activities at same
facility

Prepopulates many of the data fields in
FieldNow forms => fewer empty fields
and higher quality logs

Familiar workflow project to project

Forms (and field progress) can be
QC’ed remotely

A ARCADIS

New Activity ©

Activity Name *
Injection Test

Select Service Area *

Environmental Remediation

GROUNDWATER SOIL SAMPLING
MONITORING
LY SIMETER WELL DEVELOPMENT

VAPOR INTRUSION
INJECTION

Assets (undefined)

SEDIMENT SAMPLING

PFAS FOAM SITE
ASSESSMENT

PLANT TISSUE
SAMPLING

SURFACE WATER
MONITORING

PFAS FOAM
TRANSITION

10



A ARCADIS

FieldPlan

Used for standardized preparation

View Activity

Imecticns ngeciion

prior to injection events
L. . . . Com.;_.le.i.;—.;j Enmvironmental Remediation
Allows for injection monitoring and
L) . ] Astel Name Arga Name Assel Type Scopa OFf Waork ngection Volume (gallons) SYHC STATUS Nates
dose response monitoring/ sampling '
. . . . . RC-03 Chromivm Dapart Wal Injection BTTD Injection Well
within one FieldNow Application — _ | |
- RC-04 Chromiem Depart Wel Injection BTTD @ Injection Well
fewer forms to CO m plete - DPI-01 Chirosmiwm Dapart Vilell |mjisctian 900 Direct-Push
DP-02 Chromiwm Depart Wel Injection 00 Direct-Push
DPI-03 Chromium Depart Vel Injection 200 Direct-Push
DPI-04 Chromism Depart Wel Injection 900 Direct-Push
MW-111 Chromium Dapart Vol Mon#ioring Monfaring Locatan
RC-01 Chromivm Depart Wel Imjesction GTTD Inpection Well
REC-06 Chromium Dapart Well Injection BTTD EI Injection Well

Tatal Rows: 9
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A ARCADIS

Fulcrum Apps

FieldNow Standard - Injections (editing) @

199-1W-01,

Mesv vians

FieldNow Standard — Injections

@ Injection Tracking

Target Volume (gal) 5600.00

Record is geolocated based on well
coordinates from FieldPlan

Screen Interval (ft)
Total Volume Injected (gal) 350

Volume Remaining (gal) 5250

Pre-filled entries can be edited in the
field if needed

§ Injection Well Tracking @
Some fields are Calculated based On Average Instantaneous Flow Rate (gpm) 15 4
user entries Average Overall Flow Rate (gpm) 0.24 P

Samples Taken? N YES NO

% Field Notes

@ Close Out

*
Scope of Work Status In Progress v

In Progress Type »

12



®  FieldNow Standard - Injections (editing) @

( / Injection Well Tracking (3 Items) a ARmD I S

X 199-1w-01: 10/2/2025, 14:45 - Initial Totalizer Reading View >

X

199-IW-01: 10/2/2025, 15:45 - 100 gal View >

I u I c ru m A p p S X 199-1W-01: 10/2/2025,16:46 - 122 gal View D

®  Injection Well Tracking (editing)

199-IW-01: 10/2/2025, 15:45 - 100 gal

FieldNow Standard — Injections B retacats

Duration 18 seconds (First Creation)

Record is geolocated based on well
coordinates from FieldPlan

Previous Activity Starting Injections

*
Activity Type Totalizer Reading v

Pre-filled entries can usually be edited
In the fleld Date 10/02/2025

Time 03:45 PM o

Some fields are calculated based on ® Totalizerinto

. Previous Totalizer (gal) 1100
user entries
Totalizer (gal) 1200
Subtotal (gal) 100

Data input screen =>

@ Pressure and Flow

Pressure (psi) 0.5

Flow Gallons Measured (gal) 1.5 =
Flow Time Basis (sec) 60

Instantaneous Flow (gpm) 1.5 4
Average Flow Since Last Reading (gpm) 1.67 4
Comments 7

13



PowerBI

A ARCADIS

Injection Well Performance

Dashboards

A ARCADIS

Injection Well

Facility Name

2025 Injections Phase 2 Pilo...

Work Order

Date Range Clear
Filters

7/25/2018 6/30/2025

O

Performance

Total Volume Injected vs. Target Volume (gal)

0

0

0

0

0

0

0

198-1IW-01

198-1IW-02

198TIW-01

198TIW-02

198TIW-03

198TIW-04

198TIW-05

|

o

T ™1
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500

|

o

T T T 1
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500

|

o

T T T T T 1
50 100 150 200 250 300 350 400 450 500 550 600 650 700

|

o

T T T T T T T 1
50 100 150 200 250 300 350 400 450 500 550 600 650 700

— |
r T T T T T T 1
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700

|

o

T T T T T T 1
50 100 150 200 250 300 350 400 450 500 550 600 650 700

|

on

T T T T T 1
50 100 150 200 250 300 350 400 450 500 550 600 650 700

>

Asset Name  Total  Target %
Vol. Vol.

-

198TIW-05 704 700 101%
198TIW-04 702 700 100%
198TIW-03 108 700 15%
198TIW-02 703 700 100%
198TIW-01 713 700 102%
198-IW-02 5664 5600 101%
198-IW-01 5685 5600 102%

Status
® Complete

5 ToniTo,

14



PowerBli

Dashboards

Injection Well
Performance

Injection Well Summary
Placeholder

5.600

Cumulative Violume Injected (gal)

97.97

Cumulative Injection Time (hr)

1.69

Awg Injection Rate to Date (gpm)

Injectien Rate (gpml

@ njection Rate (gpm) @ Target Injection Volume (gal) #Cumulative Violume injected (gal)

Injection Rate (gpm), Cumulative and Total Target Volumes (gal) by Date

A ARCADIS

Apr 21

Apr 22

Apr23 Apr 24
date

Apr 25

Apr 26

Apr 27

Walume (gal)

oK

Injection Location Date/Time
FY

124-1W-01
194-1W-01
1o4-1W-01
194-1W-01
124-1W-01
194-1W-01
194-1W-01
184-1W-01
Total

04/21/2025 1611
04/21/2025 1711
04/21/2025 1725
04/22/2025 0818
04/22/2025 0818
04/22/2025 10:18
04/22/2025 1118
0442272025128

Scope of Work Status  Totalizer (gal) Volume Subtotal (gal) Inst. Flow (gpm) Wellhead Pressure (psi) Injection Volume {gal]l

Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete

5,013
5,086
5,102
5,102
5,173
5,263
5,403
5,499

0.00
73.00
16.00

0.00
71.00
90.00

140.00
96.00

5,600.00

1.20
1.14
1.18
1.15
1.50
2.00
1.60

0.00
0.00
0.00
.00
0.00
.00
0.00

(
iz
1¢

(
71
9(

14L
9k
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A ARCADIS
PowerBl
General Performance Monitoring A ARCADIS

Facility Name Work Order Date Range Clear
Filters
DaS h boa rd S Vv Vv . v 2025 Injections Phase 2 Pilo...V 7/25/2018 6/30/2025

General Pe rfo rmance Injection Well Summary dissolved_oxygen_mgl and Cumulative Volume Injected (gal) by Date Injection Well

. . 096-1W-01 @ dissolved_oxygen_mgl @ Cumulative Volume Injected (gal) Al N2
Monitoring
20K .
16,936 5 ]
Cumulative Volume Injected (gal) g 10K g
[ 2 Monitoring Well
! o N | el Monioring Well_|
Avg Injection Rate to Date (gpm) 0 0K
Apr 26 Apr 28 Apr 30 May 02 May 04 May 06 May 08 K96-RS593 v
Placeholder . .
Estimated Time Remaining (hr) ph and Cumulative Volume Injected (gal) by Date
ph @Cumulative Volume Injected (gal) Parameter 1
10 20K
. . < E dissolved_oxygen_mgl
Monitoring Well 2 s Tox 2 -oveenmg
Summary § / S
K96-RS593 ® 0 oK
Monitoring Well Apr 26 Apr 28 Apr 30 May 02 May 04 May 06 May 08 Parameter 2
5/9/2025 8:57:00 AM specific_conductivity and Cumulative Volume Injected (gal) by Date ph v
Latest Date Time -
0.54 @ specific_conductivity @ Cumulative Volume Injected (gal)
Average Specific Conductivity - 20K -
o O e— — ES Parameter 3
Average pH g / E specific_conductivity
o >
0K
Apr 26 Apr 28 Apr 30 May 02 May 04 May 06 May 08

LAST REFRESHED (EASTERN): 10/02/25 11:03 AM

16



A ARCADIS
PowerBIl

Hydraulic Summary - Injection Capacity A ARCADIS
et = Clear
ilters
Dashboards | — J 0—0|
] Injection Capacity over Time
Hydraulic Summary — . o 3
Injection Capacity
g : .
Apr 04 Apr 0 G Apr O 1a] 8] !

LAST REFRESHED (EASTERM):

17



A ARCADIS
PowerBIl

Hydraulic Summary - Individual Well A ARCADIS
Dashboards

e —— Clear

Filters

» 2023 GW Injections e BR2972019 B 4/4/2025 2

O O

oPI-04 .
2 Search
m] Select all

DPI-01

Hydraulic Summary —
Individual Well

Wellhead Pressure vs. Injection Rate

Inj. Rate (gpm)

‘Wellhead Pressure (P51

LAST REFRESHED (EASTERM): 0407725 2071 AM

18



PowerBI

Paginated Reports
Injection Summary Table

Injection Well Log

Injection Well Data Collection Form a ﬂ R@DIS
Operations and Maintenance Plan

Well ID: DPI-04
Target Volume: 900.0
04/12/2023 730 AM

04/12/2023 900 AM 130 29 3 29,3 Minor surfacing through borehole. Paused to reset rod.
04/12/2023 11:00 AM 100 777 107.0 0.5

04/12/2023 1:00 PM 200 580 165.0 0.8

04/12/2023 245 PM 100 1020 2670 05 End of Day. Clean flush 10 gal.
04/13/2023 730 AM 00 00

04/13/2023 1:45PM 200 320 160.0 0r

04/13/2023 322 PM 220 300 780 09

04/13/2023 3:45PM 140 680 2280 0.5 End of Day. Clean flush 10 gal.
04/13/2023 %00 PM 150 480 480 0.5

04/14/2023 730 AM 00 00

04/14/2023 9:00 AM 140 300 300 04

04/14/2023 11:00 AM 120 330 63.0 0.3

04/14/2023 1:00 PM 200 350 162.0 1.0

04/14/2023 2:30 PM 830 2450 End of Day. Clean flush 10 gal.
04/17/2023 11:00 AM 00 00
04/17/2023 11:30 AM 400 463 463 12
04/17/2023 12:40 PM 350 70.7 1170 1.2 Injection Complete. Clean flush 10 gal.

Average

Target Volume of |Actual Volume of | Total Injection |Average Flow | | Average
et : _— - : nstantaneous
Injection Solution |Injection Solution Duration Rate Flow Rate Pressure
(CEULL S (gallons) (hours) (gpm) (gpm) (psi)
096-IW-01 11,200.0 11,231.0 273.3 0.7 2.0 0.0
096-1W-02 5,600.0 5,705.0 185.6 0.5 27 0.0
142-1IW-01 5,600.0 5,600.0 117.8 0.8 1.9 0.0
142-1W-02 5,600.0 5622.0 158.8 0.6 1.0 3.0
144-1W-01 5,600.0 2,526.0 2201 0.2 0.8 0.0
144-1W-02 5,600.0 19.0 20 0.2 0.2 0.0
194-1W-01 5,600.0 5,600.0 98.0 1.0 1.7 0.0

19




QAQC Dashboard for
FieldNow Apps

- Designed to view progress
and status of samples
collected with the suite of
Standard FieldNow Data
Collection Apps.

A ARCADIS

FieldNow Standard - Groundwater Groundwater sampling, groundwater gauging, surface water
Monitoring and Surface Water Sampling sampling, surface water gauging, well inspection
Soil sampling, well installation, grab groundwater sampling, VAP
sampling, lysimeter installation, soil gas port installation
FieldNow Standard — Sediment Sampling  Sediment sampling
FieldNow Standard — Lysimeter Sampling Lysimeter sampling
FieldNow — Vapor Intrusion Vapor Intrusion Sampling

FieldNow Standard - Soil & Rock Boring

Scope Summary and Completeness A ARCADIS

Clear Filters
Al ~ A v A v Al v Al ~ Al v

97 68 146

Work Order

97 - :

Waork Orders Locations Samples Samples Added to eCOC
Work Order Facility Location |Link Planned Work = Record Date = Sample Sample ID Sample Lest 1 select
Name Status - Status Time 3 Mo filters spplied
SB-1064 % Soil Sampling And |IniProgress | ¢
Well Installaticn 11/28/2022 B 1/11/2024 B
BH-X @ Soil Sampling And COmpletend 01/11/24 |FEpERCOCH 5+-x-1 13:41 @
Wel Installation O Q
BH-X @ Soil Sampling And JCOMPIEIENN 01/11/24 [PSPERCOCN BH-X-2 16:08 o Status N o 7
Well Installation \ S
MW-10 = InProgress | 01/10/24 JAGEEATEN Mw-10_20240110 1137 @
eCoc
$8-1050 @ Soll Sampling In Progress | 12/13/23 |In Progress P (TD-8D)- (1]
SB-1050 = soil Sampling In Progress | 12/13/23 [Paper €OC 17:00 ]
SB-1054 @ Soil Sampling In Progress | 12/13/23
MW-A @ Groundwater Complete | 12/06/25 JAdded e MW-A{120523) 0%:20 °
sampling and ecoc
Water Level

Measurement
MW-001 @ Groundwater InProgress’| 12/06/23 NAddedio Sample-001 13:07 [}
Sample Status Key: ) Added to eCOC or Paper COC @ semple Record Created or In Progress €@ Cancelled  4p Sent with eCOC

20



A ARCADIS

Digital Advantages
S 9
Reduced field Fewer physical Quick data Better field Facilitates
preparation time field materials access organization communication
S E =S
% —
= E ) O
Data security Fewer QC Increased Lower risk of
and reliability issues cost certainty remobilization

Real-time data-driven decision making, standardized
and organized data, shorter project lifecycle

21



Sustainability

Environmental

Reduced field time

Fewer physical
field materials

@

Increased
cost certainty

==

Data security

Better field
organization

and reliability
2 Eos
Lower risk of

Quick data
remobilization

access Communication
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Challenges and Improvements

v Seek user feedback for continuous improvement;
v Adapt tools to meet new technical and logistical needs;

v" Integration with internal tools and development of new apps and dashboards.




Contact Information:
Julia Vidonish

Julia.Vidonish@arcadis.com : X
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