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University Park — Stormwater Improvement Plan

=1 utce-A Boundary
UTCB-A ADI-1
3 aoi-1phase 1
m— AQI-1Phase 2
s AQI-1Phase 3

Phase 3

| Phase2

Phase 1

-

Area of Interest — 1

Area of Interest — 2

~ Phase1-
Underground
Detention

AOI-1 Drain & Lateral

Detention

Multi-Phase Stormwater Infrastructure Effort

Three Areas of Interest Identified

Multi-Year Effort (Three Phases)

Multiple Below-Ground Detention Systems Planned
Caruth Park Detention System — Completed in Phase 1
Caruth Park Detention System “Downstream” in Watershed
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University Park — Stormwater Improvement Plan — Phase 1

First Phase Completed in 2020

* Installation of Below-Ground StormTrap Detention
Structure

» Capacity of City’s Stormwater System Increased by
11 acre-feet (3.5 million gallons)

* Preservation of Valuable Recreational Space

Above-Ground Improvements

* 10,000 Square Yards of Tiff Bermuda Sod above the
Detention Structure

» Preservation of Park Playing Surface
» Improved Drainage (after heavy rain events),

* New Irrigation System with Advanced Spray Head
Technology and Smart Controllers

* New Decorative Light Poles

* New Accessible Parking Spaces and Ramps
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Caruth Park StormTrap Detention Basin

Vision for Digitalization

Understand Hydrology (Rainfall & System
Response)

Document System Performance
Calibrate Hydrologic Models (SWMM)
Data-Driven Decision Making

Stakeholder Transparency

213.5ft

Contributing Watershed:
Approx. 150 Acres

Water Storage:
463,579.24 cu-ft (10.64 ac-ft)

Unit Headroom:
10’-0” DoubleTrap

Unit Quantity:
788 units (fast, clean install)
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Digitalization System

( )

Digitalization Tools — P4 Infrastructure, Inc.
* Rain-mX — Rainfall & Environmental Conditions
¢ LIQUA-Level — Water-Level in Detention Basin
* Modular Battery Pack(s) — Battery Health Remotely Monitored
* Modular Computer System(s)
+ Stand-Alone Power (solar recharging)

* Plug-and-Play Exchange

Data Acquired — Autonomous & Remote (cellular)
* Rainfall in Local Watershed
Recorded (stored) every 10 minutes

24-hour and 7-day rainfall aggregation

v

v

v' Temperature

v Barometric Pressure

v Relative Humidity
*  LIQUA-Level

v" Recorded (stored) every 10 minutes

v' Peak Water Levels Correlated with Rainfall Event
v Discharge Characteristics and Rate
v

Definition of “Activation Events”

ECNG
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E L
www.p4i.io  www.uptexas.org 9 | ——[
PU INFRASTRUCTURE




Data Viewing & Access

=11 Home  Map  Devices

Beavar Court - Rain-mX

Brown Deer LIQUA-Leved 17-inch
Broswn Deer LIQUA-Level 21-inch
Brewn Deer LL-FRTC Demo
ity of Pecria - DPW - RainMX
i X - 622 N Wter - ool Top

Ansazon - Earth Pressure Cell
Amazon « Rain mX

Pin-Drop Access
to Data

Device infeemation

Browser-Based Dashboard
Access to Data

3-day Snapshot of Measured
~—| Environmental Data Including
Rainfall

www.uptexas.org
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Data Viewing & Access (continued)

Home Map Dwvices Sitms Orgamistiors Groups Usens

Historical Data

MSOE Uit - O 1

Dvice Informaticn

| 3 Ky 3-3564411 14BI5667

Biaver Court - Raln-mi
Brow Deet LIOUA-Level 21-Inch : i tov

Rain-mx + 622 N, Water + Raof Top.

3-day Snapshot of Measured
Water Level in Basin

Aumaizon - Rain mX

Cattonwood - LICUA-Level - 1005
Comoriutiod - LOUA-Level - 1006 & -
Cottonwand - Rain-mX - $003, £ ‘ E
& Paaiia sirosss Polus

Persacola - Earth Pressure Cell
‘Pensacola - Rain mX
A University Park StomTrap
tiquatsvel- tinivarsity Perk
Ciny of Peatia - CO1 - 1703
EMCO - PGC - OLDAT

GO GE - R i
Edgerton fan ik ' z 2 : & -
s Diplay S s : ;
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Data Interpretation & Synthesis

Historical Data

Dute Range:

03072028 - 09032025

24 Hours

Property

24 Hours

Primary
Rainfall

www.p4i.io  www.uptexas.org

Secondary
>

Rainfall

Primary
e

Rainfall

24-Hour Rainfall Aggregation

Primary and Secondary
Rainfall During Events

Download Data to CSV
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Data Interpretation & Synthesis (continued)

Historical Data

Date Range

O8/30/2025 - 09/02/20S

e L)

10-minute Rainfall
Measurement (Events)

Event Spacing

» Duration
Event Event » Amount
Duration Duration > IntenSity

Demand & Intensity

. Sequential Rainfall
Defjred by Aree Events Identified

Download Data to CSV

PU INFRASTRUCTURE
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Data Interpretation & Synthesis (continued)

Historical Data
Dute Range: Discharge,
Duration ...

|

DRSIT/200% - 08/02/72025

=
Peak Water

Level A

|

Discharge

/ Curve (rate)
Y

Peak Water Level
(Staged Volume)

{

Vault Discharge Curve
Characteristics

Vault Discharge
Duration

Download Data to CSV
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Digitalization System Health Monitoring

Battery Voltage: Stormtrap - University Park, TX - LL

l Peak LIQUA-Level Voltage (~14.4 VDC)

!

T Low LIQUA-Level Voltage (~13.1 VDC)

Solar Recharge Cycle

; Peak Rain-mX Voltage (~4.2 VDC)

Low Rain-mX Voltage (~3.9 VDC)

Solar Recharge Cycle

Digitalization Components
> LIQUA-Level — Water-Level
» Rain-mX — Rainfall

Remote Health Monitoring
v System Maintenance Trigger

v' Module Replacement Trigger

Plug-and-Play Replacement
v’ Battery Module
v' Computer Module
v Solar Panel

v Tipping Bucket

1
f——
—
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Data Synthesis — Measured Performance

NOAA ATLAS-14 IDF Data
Station ID: 79-0088
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Data Synthesis — Measured Performance (continued)

NOAA ATLAS-14 IDF Data
Station ID: 79-0088
DALLAS LOVE FLD
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Data Synthesis — Measured Performance (continued)

NOAA ATLAS-14 IDF Data
Station ID: 79-0088
DALLAS LOVE FLD
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ATLAS-14 1 yr MRI, 1-Hr Event

Peak Water Level - Peak Detention Volume
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Data Synthesis — Measured Performance (continued)

10-min. Rainfall (inches)
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T
—— Basin Discharge ]
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\ N Peak Basin Water Level :
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] -4
1
\\.\ : L3
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ey 1.06 in. rainfall = ‘-\_\
' |
. : "\__\ : =
' )
DETESDES : S S B I DO USRS O

8/4/2025 0

12

B/4/2025 1
B/4/2025 2:24

8/4/2025 3:36

& 8 8 § 8 5 &8 § B8 = ¥ =2
SR EEEE R
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Event Date: 8/4/25

Average Intensity: 1.27 in/hr

Peak Water Level: 6.42 inches q
ATLAS-14 1 yr MRI, 30-min to 1-Hr Event

Peak Water Level - Peak Detention Volume

www.uptexas.org

Water Level (inches)

NOAA ATLAS-14 IDF Data
Station ID: 79-0088
DALLAS LOVE FLD

‘estmales and may be higher

than cutrently valid PP values
Piease tefel to HOAA Allas 14 dacament for mose information

PDS-based precip frequency estimates with 90% confidence intervals (in inches)’
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Data Synthesis — Measured Performance (continued)

NOAA ATLAS-14 IDF Data
Station ID: 79-0088
DALLAS LOVE FLD
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Data Synthesis — Measured Performance (continued)

Basin Discharge

7 hrs, 20 min.
Peak Basin Water Level 1
6.15” inches 1
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[ Closely-Spaced Events Change Surface Runoff Characteristics ]
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Data Synthesis & Use — SWMM & WinSLAMM

N
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)

& o B B 9 - .

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

Brpioes | 0] OISR
- [— g 2

REAL Rainfall for Hydrologic Modeling

(MS4 & TMDL Regulatory Compliance Reporting)

www.uptexas.org

( )
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 DeepSeek
e P4 Infrastructure, Inc. Service
\_ J
-

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

-

N [ N
Data-Driven Decision Making Performance Documentation & Maintenance
* Understanding Rainfall Events and their Impact on * Maintenance
Stormwater Infrastructure v Avoid Arbitrary Visits and Interventions
v Document Activation Events v' Data-Driven Scheduling
v Correlation to ATLAS-14 (-15) IDF Data » Performance — MS4 and TMDL Documentation
. Inform Phase 2 and Phase 3 Design v Data-Based Documentation
v’ Calibrate Future Models v Pollutant Capture using Accepted Model
v Better Prediction of Storage Need and REAL Annual Rain Data
+ Consideration of Water-Quality Enhancements \ /
v" Hydrodynamic Separators Upstream i
v' MS4 and TMDL Requirements Bang for the Buck
J
» Digitalization Capital Expenditure
) v' Passive Systems Described are VERY LOW
Transparency .
v" Active Systems are VERY HIGH
« City Council Presentations A | Data T L d Viewing E dit Small
. Public Works Meetings nnual Data Transmission and Viewing Expenditures Sma
- Opportunity for GIS Integration * Passive Digitalization System Maintenance Cost Minimal
J v" Remote & Autonomous Health Monitoring

www.uptexas.org

v' Systems are Maintenance Free
v" Modular Systems
v" Plug-and-Play Exchange
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THANK YOU
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