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Whova™ Poll & Trivia Contest
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Whova Poll — Check the App

What is your organization’s primary challenge(s) when
managing below-ground detention and infiltration
systems?

How prepared is your organization to implement digital
monitoring (e.g. loT sensors, real-time data) for
management of below ground stormwater systems?

What factor most raises questions of performance
reliability of your below-ground stormwater
detention/infiltration?

What is your current level of experience with
digitalization tools for monitoring below ground BMPs
(e.g. sensors for water level, infiltration, or storage?

Which feature would most convince you to adopt real-
time digital monitoring for below-ground detention and
infiltration?

(”
Trivia Contest — Check the App

First 10 entries in Booth 2 trivia contest in the Whova™
App receives a coffee tumbler
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P4 Infrastructure, Inc. — Brown Deer, Wisconsin

" www.pdi.io

-

b

. - =S I
P4 creates innovative civil |/ L
engineering products that
| are revolutionizing civil
infrastructure systems.
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P4 DIGITALIZATION KITS & SERVICES
Digitalization Kits Cloud-Based Data Access e _
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Precast Concrete Modular Below-Ground Systems - StormTrap™

-

Images Courtesy of
www.stormtrap.com
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Owner Value

v" Durability

Speed of Installation

Large Watershed Considered
Large Volume Capture
Preserve Valuable Land Use
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Maintenance Access
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Why Digitalization ?

-

MS4 Permits & Regulations

Time Limited

Re-Certification or Renewal Required
Maintenance Documentation Required
Performance Documentation Required

Performance Documentation Expense

On-Site Visual Inspection of Water Level to
Document Performance

Site Visit After Rain Event

Manual Measurement of Water Level
Discharge Duration Requires Multiple
Visits

Manual Data Documentation

Manual Report Generation

www.p4i.io

-
QUESTIONS
* How do you schedule weather events to document
performance?
* How do you create transparency for stakeholders?
* How can you eliminate arbitrary on-site inspections and
maintenance?
* How do you get annual data documenting performance
(watershed level)?
» Do you need maintenance?
* How do you generate annual data for MS4 permit
renewals?
\_

s

ANSWER - Digitalization

+ Personnel Safety
v Only enter vault when necessary

B3

» Easy Performance Documentation
v Rainfall Events

v Annual Volume Detained

v Annual Volume Infiltrated

v Watershed-Level Understanding

X3

> Data-Driven Decisions
v Maintenance Need (may be none)
v Watershed-Level Planning

o

» Easy Regulatory Compliance
v" Annual Documentation
v" Reporting is Data-Driven
+ Easy Stakeholder Transparency
v’ Data-Driven Story
v’ Data-Driven Expenditures
v GIS Integration

=0

PU INFRASTRUCTURE



Detention System - Wisconsin

4 N\
Owner and Location t North

Groundwater

» City of Appleton, Wisconsin Monitoring Well

» Appleton East High School

6
Motivation for Digitalization ) T
» Document System Performance
* Understand Impact on Groundwater 3° 2
\_ J ®
L e
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P4 Infrastructure Kits

Rain-mX - Rainfall & Environment LIQUA-Level — Water Level
v’ Battery Powered (solar charged)

v 10-minute Rainfall Data

v 10-min, 7-hr and 24-hr Rainfall Aggregation
v' Cellular Data Transmission

v' Plug-and-Play Components

Battery Powered (solar charged)
10-minute Water Level Data

8-foot Measuring Range (0.25” resolution)
Mounting Within Vault at Access Manhole
Cellular Data Transmission

AR NEN

Plug-and-Play Components

Installation by P4 Infrastructure, Inc.
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Digitalization Value

-
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24-hr Aggregated Rainfall (inches)

Owner Value

Significant Dataset
v December 17, 2019, to Present
v Over 720,000 Contiguous Data Points

ONE Maintenance Event (battery replacement)

Autonomous and Time Correlated Data
Acquisition (rainfall and vault water level)

Continuous Water-Level Measurements to
Complement Manual Ground Water Level

Measurements

Data Documenting Vault has NO IMPACT on
Groundwater

Data Documenting that Precast Module
Sealing System is Working Perfectly

Data-Driven Understanding of Urban
Watershed Hydrology

Data-Driven Maintenance Decisions

NO NEED TO ENTER VAULT

“““\ (/V
%

=0

PY INFRASTRUCTURE




Detention System - Texas

4 N
Owner and Location
» City of University Park, TX
« Caruth Park

Motivation for Digitalization

* Document System Performance
* Understand Urban Hydrology

« Data-Driven Decision Making

« Stakeholder Transparency

P4 Infrastructure Kits

Rain-mX - Rainfall & Environment LIQUA-Level — Water Level
v’ Battery Powered (solar charged)

v" 10-minute Rainfall Data

v 10-min, 7-hr and 24-hr Rainfall Aggregation

Battery Powered (solar charged)
10-minute Water Level Data

10-foot Measuring Range (0.25” resolution)
Mounting Within Vault at Access Manhole
Cellular Data Transmission

Plug-and-Play Components

v' Cellular Data Transmission
v" Plug-and-Play Components

NUANE NN NN

Installation by City of University Park, TX
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Digitalization Value

10-min. Rainfall (inches)

10-min. Rainfall (inches)

12

Basin Discharge

7 hrs, 52 min.

Peak Water Level
7.42in.

\: : 60-min. Duration
/N [1.26in. (1.26 in/hr)

0.45

AN

_|Characteristic Activation Event

May to August 2025
Five (5) Activation Events Recorded

Rainfall Intensity Exceeding 1.00
in/hr “Activates” Vault

Correlation to ATLAS-14 IDF Data
for Dallas, TX (Love Field)

10

=

5/26/2025 2:24

5I26/2025 3:36 4-

(

Ay

8:24

5/26/2025 4:48

5/26/2025 T:12
5/26/2025 9:36

5/26/2025 6:00

S/26/2025 10:48
5/26/2025 12:00

5/26/2025 13:12

5/26/2025 14:24

15:36
16:48

21:36

5/26/2025 19:12
5/26/2025 20:24
5/26/2025 22:48

512612025 18:00 l
; o

0:00

Water Level (inches)

0.4 1--

0.35 4

0.3 ¢4--

0.25 +--

0.2 1--

0.15 4--

~--{Rainfall Event Sequencing — Antecedent Events
+ Rainfall Event Sequencing IS IMPORTANT

» Antecedent Events (with lower intensity) with Short
Spacing can Activate Basin

170-minute Duration | |~

150-minute Duration
1.22 in. (0.49 in/hr)

1.49 in. (0.53 in/hr)

B/30/2025 6:00
B/30/2025 7:26

B/30/2025 8:52
B/30/2025 10:19

8/30/2025 11:45

8/30/2025 13:12

B/30/2025 16:04
BI30/2025 17:31
B/30/2025 18:57
8/30/2025 20:24
8/30/2025 21:50
B/30/2025 23:16
8/31/2025 0:43
B/31/2025 2:09
B/31/2025 3:36

8/30/2025 14:38

B/31/2025 5:02
8/31/2025 6:28
8/31/2025 7:55
8/31/2025 9:21
B/31/2025 10:48

8/31/2025 12:14
B/31/2025 13:40
B/31/2025 15:07
B/31/2025 16:33
8/31/2025 18:00
B/31/2025 19:26
B/31/2025 20:52
8/31/2025 22:19
B/31/2025 23:45
9/1/2025 1:12
9/1/2025 2:38
9/1/2025 4:04
9/1/2025 5:31

9/1/2025 6:57

=1

9/1/2025 8:24 ¥

Water Level (inches)

Owner Value

Significant Dataset
v' April 2024, to Present
v Over 180,000 Contiguous Data Points

Autonomous and Time Correlated Data
Acquisition (rainfall and vault water level)

Data-Defined Activation Events

Correlation of Measured Demand and
Response to ATLAS-14 IDF Data

Data-Driven Understanding of Urban
Watershed Hydrology

Data-Driven Model Calibration

Data-Driven Planning for Future Vault Design

Data-Driven Maintenance Need

Stakeholder Transparency

=0

PU INFRASTRUCTURE




Infiltration Basin - lllinois

Owner and Location

+ Private Developer (Townhomes and STEM School)
+ City of Naperville, lllinois

Motivation for Digitalization
"'-"----:--"-— » Satisfy City of Naperville Requirements
e s e e * Master Association Mandate
e — * Prepare Annual Reports on Hydraulic Function and
' Operational Integrity of the Stormwater Management System
g
e T
\_ /
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Digitalization System

13,225 sqg-ft (0.30 acre) plan area
Up to 6.4 acre-feet of storage and
infiltration

g ———

BEMACA LOCAYION REWIRIT

THE PROSPERITA/& ORION STEM SCHOOL
BT woouLE

P4 Infrastructure Kits

Rain-mX - Rainfall & Environment

v’ Battery Powered (solar charged)

v 10-minute Rainfall Data

v 10-min, 7-hr and 24-hr Rainfall Aggregation
v' Cellular Data Transmission

v' Plug-and-Play Components

Installation by P4 Infrastructure, Inc.

DEPTH — Water Level (ultrasonic)

v" Mounting Within Manhole Riser (access
from surface)

<

120V Power (buried conduit run to existing
electrical cabinet by others)

10-minute Water Level Data

14-foot Measuring Range (0.08” resolution)
Cellular Data Transmission

Plug-and-Play Components

SR NEEN
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System Response Characterization

R A ST RS 2

EE I e

18" RCP —INV 725.70

18" RCP —INV 724.00

12” RCP Equalizer

THE PROSPERITA - EXHIBIT F3
INV 713.50

WEST VAULT
NAPERVILLE, IL

727.50

713.50

+ DoubleTrap Ceiling

L DoubleTrap Invert ==

nrtRar
=]

Scenario B and Proposed
1.19 cfs of i

Elevation

e

Area|  Area Volume
(ac.) (ac.t.)

Volume

0.250
0.250
0.250

DoubleTrap Invert]

18" RCP Invert|

18" RCP Invert

18" RCP Invert

DoubleTrap Ceiling Height

e

Sensor Data Synthesis

v Sensor Reading = 168”
BASIN NOT ACTIVATED

v Sensor Reading > 42"
INFILTRATION

v Sensor Reading < 42"
STORM SEWER DISCHARGE
INFILTRATION

v' Sensor Reading “stuck” > 42”

SLOW INFILTRATION
SUMP PUMP ACTIVATION (?)

IEE
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Digitalization Value

Rainfall Events — Rain-mX (Correlation to IDF Data)

lllinois State Water Survey Bulletin 75

Basin Water Level — P4 DEPTH =
System Performance Characteristics: 5:
Pure Infiltration Outflow @)
Combined Infiltration & Storm Sewer Outflow i)
3
Basin Water g*g Storm Sewer
] ey .
Elevation g &3 1 Outflow Duration Infiltration Outflow
A g g Duration [ \
Ceiling |- .. Eg_.._. R B 1. Owner Value
Storm Sewer
L 3 Outflow Rate Curve - Quantify & Classify Rainfall Events
StormSewer | . ____ ¢ _/ = v Amount, Intensity & Duration
lovert — v Correlate to ISWS Bulletin 75 IDF Data
otes:
*** Indicates that this volume is approximate D ¢ Vault R
* Document Vault Response
Infiltration Outfl
- ™ rgl'fi';ﬁo;' o  Correlate Vault Response to Rainfall Event
2
é « Correlate Vault Response to Cumulative Volume Captured/Infiltrated
£
% 3 Infiltration Outflow * Documentation of Runoff Captured/Infiltrated
E g Rate Curve
E « Easy Reporting to Satisfy City of Naperville Requirements
Q
E
§ « System Performance Documentation for Property Turnover (Developer to
Association)
Bottom >

Time

np
www.p4i.io I=|
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Opportunities - SWMM & WinSLAMM

Phase | in Workflow
1.) Existing SWMM or WinSLAMM Model Built with Design

2.) Rain-mX Data (10-minute) Downloaded in CSV Format

3.) CSV File Easily Parsed to DATE, TIME, Rainfall Columns
within Excel (or another spreadsheet tool)

& e W) B 9 - .

W b e Due begeleed  Teds Sa Gws Tew ddtesly el WANES S

Brpins | I SRR
i ! SRR T S

(
Phase Il in Workflow

4.) Generate Measured (real) Rainfall Input Files:
v 2.ran —WinSLAMM Input Rain File
v 2.txt — SWMM Input Rain File

Options for Generation:
» User-Written Scripts (e.g., Python, R, Bash)

» Large Language Models (LLM) and Artificial Intelligence (Al):

o ChatGPT
o Grok
o Gemini
o Claude (Anthropic)
o DeepSeek
e P4 Infrastructure, Inc. Service

-
REAL Rainfall for Hydrologic Modeling

v’ Calibrate (improve) an Accepted Hydrologic Model with REAL Rainfall Input
v" Document Annual Pollutant Capture with Accepted Model and REAL Rainfall

(MS4 & TMDL Regulatory Compliance Reporting)

=0
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MSRP’s & Owner Value

\
Water-Level Kits — Cellular Owner Value

Stand-Alone Support (computer outside manhole, stand-alone pole) Data-Driven Decision Making An Easy Button

\_

1. P4 DEPTH Kit — $5,025

2. Annual Cloud Compute Subscription — $225/yr

3. Installation by P4 (180-mile service radius) — $1,925
4

Requires low-voltage conduit run by others

Self-Contained in Manhole

1. P4 DEPTH Kit - $5,895 (includes composite MH cover)
2. Annual Cloud Compute Subscription — $225/yr
3. Installation by P4 (180-mile service radius) — $1,050

/

» Understanding Rainfall Events and their Impact on
Stormwater Infrastructure

v' Document Activation Events

v’ Correlation to IDF Data
+ Better Design

v’ Calibrate Future Models

v’ Better Prediction of Storage Need
» Consideration of Water-Quality

v' MS4 and TMDL Compliance

Bang for the Buck
+ Digitalization Capital Expenditure

* Maintenance
v" Avoid Arbitrary Visits and Interventions
v Data-Driven Scheduling

* MS4 and TMDL Documentation
v’ Data-Driven

v Annual Pollutant Capture using Accepted
Model and REAL Rain Data

Data-Driven Transparency

» City Council Presentations

é ) v’ Passive Systems Described are VERY LOW + Public Works Meetings
Rain-mX Kit - Cellular v Active Systems are VERY HIGH « GIS Integration
1. P4 Rain-mX Kit - $2,280 ¢ Annual pata Transmission and Viewing
Expenditures Small
2. Annual Cloud Compute Subscription — $225/yr » Passive Digitalization System Maintenance Cost
3. Conveniently located in watershed (on existing Minimal
pole, or flat rooftop) v Remote & Autonomous Health Monitoring
4. P4 Installation included with water-level kit v’ Systems Require Minimal Maintenance
installation v Modular
\_ / v' Plug-and-Play Component Exchange

IEE
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BIG Picture

ACTIVE Systems — Real-Time Control (RTC)

4 )
PASSIVE Systems — KISS (Keep It Simple Steve)

Workflow Simplicity
« Consistent with Standard Practice
* No Front-End Design Complexity
» Avoid Mixing Digitalization into Front-End Design

Data-Documented Performance

» Rainfall Demand

« Infrastructure Component Performance Benefits Challenges

. Watershed-Level Performance v Real-Time Control of Discharge » Need RTC in Designer Workflow

. v Optimize Storage/Infiltration > Maintenance

Maintenance Availability * Failure has Consequences

* Minimize maintenance considerations and expense v Match Pre- and Post-Development » Electro-Mechanical Valve

* Ensure component replacement is simple and economical Discharge » Reliance on Weather Forecasting

» Let documented infrastructure performance define the need for * Accuracy
maintenance » Reliability

\§ J » Power Requirements (? Interruption ?)

> SIGNIFICANT Capital Investment

\_ /
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Audience Poll - Results

What is your organization's primary challenge when managing below-ground detention and infiltration systems?

Other / no significant challenges

T
I
1
|
|
1
I
I
1
|
1
1
1

Integration challenges with existing infrastructure or green BMPs

Difficulty providing regulatory compliance or performance to stakeholders

T
|
|
|
|
I
|
|
|
|
|
|
} Number of Responses: 30
|
|
|
|
|
|
|
|
|
|
|
|
|

T
I
1
|
|
1
I
|
1
I
1
|
1

High maintenance needs and access issues in buried systems

Limited or no real-time performance data (e.g. water levels, infiltration rates)

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

73% are challenged with limited real-time performance
data, high maintenance need and access issues 86% of respondents face challenges that P4
Infrastructure kits and services can help them

13% perceive integration challenges with existing eI
infrastructure and green BMPs

TSI
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Audience Poll - Results

What factor most raises questions regarding performance or reliability of yoru below-ground detention/infiltration systems?

None of the above - our systems perform well without digitalization tools h

Number of Responses: 27

Challenges meeting post-construction verification or long-term monitoring
requirements

High costs or complexity of traditional monitoring methods —
i
1
1
|
1
[}

Unpredictable maintenance and unexpected failures

Lack of visibility into how much water is actually being detained/infiltrated

0% 10% 20% 30% 40% 50% 60%

81% of respondents question how much stormwater is being
detained/infiltrated, when maintenance and unexpected failures

may occur, and meeting post-construction verification and/or long- 96% of respondents face questions that P4
term performance monitoring Infrastructure kits and services can help them
answer

15% of respondents are concerned with high costs and
complexity of traditional monitoring methods

TSI
www.p4i.io ——11
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Audience Poll - Results

What is your current level of experience with digitalization tools for monitoring below-ground stormwater BMPs (e.g. sensors for water level,
infiltration or storage)?

T T T T
| | |
| | | 1

None - this is new territory for us, but open to learning

Limited - aware of options but haven't implemented yet

Moderate - we've tested or used them on a few projects

Number of Responses: 25

Extensive - we use them regularly and see clear benefits

0% 10% 20% 30% 40% 50% 60%

60% of respondents have limited to no experience with
digitalization tools for stormwater infrastructure monitoring P4 Infrastructure NEEDS to continue its

educational efforts
12% of respondents have experience with loT systems

via test cases

TSI
www.p4i.io ——11
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Audience Poll - Results

How prepared is your organization to implement digital monitoring (e.g. loT sensors, real-time data) for below-ground stormwater systems?

Not a priority at this time

T
|
|
I
1
1
|
|
I
I
|
|
|
I

Interested, but haven't started yet - need more info on ROl and ease of
deployment

Actively exploring or piloting options right now

I
|
|
I
I
1
|
|
|
I
1

Number of Responses: 21

Already using digital/loT solutions on some or all projects

T
1 1
[ |
I |
I |
I |
I |
[ |
[ |
I |
! !

0% 10% 20% 30% 40% 50% 60%

38% of respondents do not see digital monitoring as a priority currently. P4 Infrastructure NEEDS to continue its

educational efforts and conduct greater
62% of respondents are already using loT digitalization solutions on outreach to define ROI for its kits.
some projects, are actively exploring applications, or are interested.

TSI
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Audience Poll - Results

Which feature would most convince you to adopt real-time digital monitoring for below-ground detention and infiltration?

Proven ROI through better compliance, reduced risks, or operational savings

Strong ocal Support {eg Wissonsm-hased mStauation' Wa"anty and demas _
i i i
| | ]
] | I
' i |

Easy plug-and-play installation and integration with other stormwater BMPs — i E
| | i
| | ]
| | ]
] | ]

sﬂlaf—pﬂwered, ruggEd ardwars with minimalon-gﬂj ng malienance _

1 1
1 1

I I

i |
Reliable real-time data updates (e.g. every 10 minutes) via a user-friendly E i [ Num?erot Respon'lses: 23'

! |

] |

dashboard | | i i
I 1 1 |
0% 5% 10% 15% 20% 25% 30% 35%
74% of respondents see value in the foundations of the P4 digitalization P4 Infrastructure has products (kits) that
kits. meet market expectations.
26% of respondents would like to see proven ROI regarding better P4 needs to work harder at expressing
compliance, reduced risks, and/or operational savings. the value of its products with ROI

consistent with market expectations.
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