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History/ Background
1974

Winter Water Sampling

Andy Ernest’s Ph.D. Completion

-Water Quality Modeling and Parameter Estimation




Rio Grande Valley

1996-1998 L T
Stormwater Task

* The Task Force was established
in 1998.

Community Outreach & Visibility - Regional Collaboration & Support -

Participate in coordinated school
presentations, public outreach
campaigns, and regional events that
fulfill MS4 requirements while elevating
your organization’s presence in the
community.

Gain access to technical experts, shared
training, permit compliance resources,
and partnership opportunities that
strengthen stormwater management and

funding capacity.

e As of June 2023, the Task Force
has been established as a
501(c)3.

* We currently have 33 members
within our coalition.
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Creation of RATES
and REON

2011 Chris Fuller’'s Ph.D completion
-0il Spill Toxicology and Detection

2019 Bill Kirkey’'s Ph.D completion

-Low-Cost, High Fidelity Sensor
Technology Development




National: 138 (and counting)

.Minneapolis Y “

.Augusla

Milwaukee

.Chicago

New York

Indianapolis ps .Colum‘"-A
Kansas City Cincinnati

Springs . Saint Louis

Nashville
.

Oklahoma City
L .Memphis

Atlanta
©

Birmingham _

Fort Worth , ,Dallas
s Joronto

kwlle.."'.' ! 6

Rochester 7 J

GAustin i
Houston New Orleans

“San Antonio

G Monteric 3

Itilo
.

Traditional Counties of the Alabama Black Belt

\ “ﬁide,r,we , 7 {; X

- ‘Bﬂdﬂe ¥ | Aimestonel pagison § 2245 /|
A58 o Stamford | | Colbert ! \
. 2.8 ) Twos 1 [0 / = y—
P tiYonkers f A
-

o, | Frankiin B
Newark., 2 New York | Lawrencel  Morgan | Marshall { De Kalb /

JAlléntown o &

TWD8 2

== L
[ Marion Culiman

'C"erokea

— Winston - \
== s Biount ¥ T
Walker > T
. Ul [Lamar| Fayette / St ~|ﬂ"; Ca\hounf \
TWDB 33 — # P
| \
Bikans - ) k Tauaapga

[ Tuscaloosa  ~ 17 gy & J clay qamop,\
{Coosa |Tallapoosa \

;w' {, Greene }:f,ﬁ,ej Biod | 'mw\

Chitton __ >
1 E\morc
P Autauga
ury j k 2 X
wmm,& Macol Russeu
[ Bullod(
= bttt I’ & -
i
L Barbour
| | _Pike \
| Crenshay oh | Henry )
" / P coftee | ,/
LOmOR VComgmn ‘!Y
Escambia Geneva Houston
[[7] Traditional Counties of the
Alabama Black Belt
Source: Center for Business and Economic Research

The University of Alabama



Balancing Commercial

Monitoring System Components Offerings with User Designs
« Sensors AL * Historically: User-Integrated
* Hardware — — * Today: Commercial Subsystems
e Power = — Available
« Telemetry ! = ik
« Data Management / Dissemination / T ®k ”
Application [

* Processes (Deployment, Maintenance,
Quality Assurance, etc.)

RATES Approach: Use both

Need to balance: Meeting
pressing needs v. Long-term
cost-effectiveness ——




 Example Development: Water Level Sensing
« Needed (2019): Robust water level sensor for LRGV deployments
e Parallel tracks:

* 1) Integrate commercial sensor into RTHS for immediate deployment
« 2) Design and develop custom sensor

« 2021 - 2023: Side-by-side testing:
Stage Height Data from RTHS Station located on Drainage Channel in Mercedes, TX

® Stage reported by LT400
+ Stage reported by SHELL
A On-Site Readings
© Automated alerts
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Ongoing Developments

Integration of additional sensors:
« Water quality sondes
* Precipitation gauges
 Doppler flowmeters

Integration of data from independent Cl platforms

Water surface elevation above sea level

QA spot check data integration w/ continuous data

Drift adjustments

60-minute -> 5-minute data blocks

Partnerships for station operations:

* Local partner handles on-site activities
* RATES provides materials, support, cyberinfrastructure

&
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Oxygen, dissolved percent of saturation in Surface Water using AT500
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g RESEARCH, APPLIED
TECHNOLOGY

EDUCATION AND SERVICE

S\

RTHS STATIONS

0
L]
1.SOLAR PANEL
RTHS Stations are fully remote. They
1.SOLAR PANEL are traditionally powered by a
RTHS Stations are fully remote. They 50-Watt, 12 Volt solar panel. This
are traditionally powered by a :
50-Watt, 12 Volt solar panel. This emﬂ?’es, 24/7 real fime data %
cadblésod /7 eal find déta Envirsnmental monitoring anywhere. Our system is
monitoring anywhere. Our system is ol N R designed to be compoﬁble with
designed to be compatible with ald, waier suriace different N tth
different power sources to meet the elevation, and water quality R Ore OV Or SOUICa oMot
demand of each sonde attached to P N g demand of each sonde attached to
{baRIH: okon. retrieved* via https./ /rths.us. the RTHS Station.
e ) )
*Subject to availability where V ro) o) o) —
2. COMMAND BOX A TES I applicable.
This i the brain of the station. The HYDROLOGIC SYSTEM
12x12 inch water resistant Cantex 2' COMMAND B OX RATES REAL-TIME 4 v,s UAL STAFF
Box can resist Texas's extreme heat o G 5 A .
in. Thi A This is the brain of the station. The HYDROLOGIC SYSTEM
and rain. This enclosure houses a STATION ID: 1
Raspberry Pi computer that can be rq'"p«m‘g ik TWHM “"T’ Bire | 12x12 inch water resistant Cantex GA UGE AND
configured to monitor whatever the Box can resist Texas's extreme heat o
ject needs. Our RTHS stati 5 ¥ %
il ord i T encesweioveso || STATION = Tt
elevation, water quality data, flow, {2 ) ° 3" Raspberry Pi computer that can be & = : %
and Meteorologicalmefrics. £ \ A [ ! ) configured to monitor whatever the G \:e:'ca:’:'::": sr::“ ’QUUQB .p r:vuias qlfhltly
! ! ! N ! ‘ ! ! I project needs. Our RTHS stations can :s?:kov'::ul gueg: i :)h:vj’a)ioer":s :;"'C;.J'.sone ane
AT T el be set up to track water surface pR H g
elavaion, ider ckally et llow, 1o o o The staff gauge also serves as a mount for our Shell

=
—_—

4. VISUAL STAFF

and Meteorological metrics.
ang e omologicaumemcs,

Transducer, and any other wanted sondes. This gauge
is vertically mounted on an anchor pipe that is lodged

info the stream bottom.
= GAUGE AND
= ANCHOR PIPE 2.
3. POWERED : T ol 5. SHELL SENSOR
DATA CABLE The vertical in-situ staff gauge provides quality

The liquid-tight flexible conduit is
buried at a minimum depth of 1" This
cable connects the SHELL sensor fo
the Command Box and ensures all
sondes are powered and reporting.

ABOUT RATES

RATES (Ressorch, Applied Technalogy Education and
Servcel is 0 501[c]3 Notdor-Profit formed %o promole
ond coordinate the colaborative ond cooperaive use
of tachnalogy by ond among colleges, high schools,
public schaols, health care focilies, government officas,
business, health and educational professionals, other
educaticnsl and commurity service orgonizotons and
community residents for the benef of e colloborating
orgonizotons, hair chents, and commundy residants.
Furhermors, RATES provides odvonced information
technology fociiies and relted zervices fo
participating organizations, ther direclly or #raugh
ogreements and conrocts with third parly providees,
ond in connecton with o provide dot, svenghan and
expand senvices, including  ditonce learing,
teleconsuling  between  professianals,  professoral
development in zervice roming calloborave research,
enginesring analys, ond access fo shared databases.

—
E H E Scan the QR
code to access
RTHS
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assurance in the form of a spot check, as well as o
quick visual gauge of the water's condition.

The staff gauge also serves as a mount for our Shell
Transducer, and any other wanted sondes. This gauge
is vertically mounted on an anchor pipe that is lodged
into the stream bottom.

5. SHELL SENSOR

The submersible pressure transducer (SHELL sensor) is
our most common sonde on the RTHS stafion.
Designed o withstand exireme heat, cold, and poor
condifions like mud. The SHELL sensor can
continuously track water level, with minimal
maintenance, for long term. This small, low cost, low
power demand sensor fracks a big splash!

N

3. POWERED
DATA CABLE

The liquid-tight flexible conduit is
buried at a minimum depth of 1”. This
cable connects the SHELL sensor o
the Command Box and ensures all
sondes are powered and reporting.
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The submersible pressure transducer (SHELL sensor) is
our most common sonde on the RTHS station.
Designed to withstand extreme heat, cold, and poor
conditions like mud. The SHELL sensor can
continuously track water level, with minimal
maintenance, for long term. This small, low cost, low
power demand sensor tracks a big splash!

N




Where are we now?

* FIF Project of 44 RTHS
stations

* Over 15 other privately

funded RTHS Sites

 North and Central

* Flood Resiliency
* Alert-based app
« FEWS

&% ¢ TX Expansion

Phase | and Il * Al Forecasting
. NoﬁﬁRGZOOS: * Real-Time Modeling
. CMPaiz‘;r  Strategic Partnerships

 REON




©secinotasy '* Democratizing Water Knowledge-

SMART WATERSHED PHASES: Enabled Policy and Decision Making
THE FUTURE OF THE LRGV

Install stations
within hydrologic
hotspots

RATES designed low-cost & Sysam (RIHS) wotons
that hove been deployed o s,

areas to ensure
available to all

votghot e lower o
Gm-wd Volley LRGV).

Real-Time
dafa co"echon

ental data into actionable intelligence

Develop hydrologic
models using rea ?hfe
observed data

sion makers and elected officials to promote

About RATES -based decision making

Informed
decision-making

oM

Support implementation through facilitation of collaborative efforts between
stakeholders such as municipalities, academic institutions, not-for-profits,
conservancy & environmental groups as well as state and federal regulatory
agencies

As of March 2025,

RATES has instolled OVEr iy
R_ I I IS Scan the QR code fo |
Real-Time Hydrogical Systems "Ié

throughout the Lowe Rio Grande Valley, and New York {, find more information E T

about RATES
Poster made by Rebeca Santos




Patchwork to
partnership

Flat, engineered
watershed

Extremely low slopes, poor soil
permeability, and highly modified
drains/canals means water
doesn’t follow neat, natural
basins. Instead, it ponds, backs
up, and crosses jurisdictional
lines.

With no historic regional water
forum, RWAC and RATES were
created to provide a neutral
watershed coordinator and turn
fragmented projects and studies 2

into a unified, regional approach ?
to flood and water management.




Projects in Texas

_o_
TWDB LRGV dCEQ R SLO NOAA GCOOS
» Flood Infrastructure = ICEQ 315 CMP-27 Lower HF Radar
Fund (FIF) « North and Central WPP Laguna Madre
. FWF  Lower nguna Madre—
Brownsville Ship
Channel

6 ’ é @ q
- [
City of Harlingen

City-funded
Hydrologic Unit Code-10 projects
Flood Protection Plan
Study

Enhancing Hydrologic
Forecasting in the Rio

Grande Baﬁ‘%



External Terrain /
Land Use Data

External Forcing /
Forecast Data

2018 LIDAR DATA

RTHS Station Data

RATES

LIDAR Data

External Survey Data




TGLO CMP-27 Lower Laguna Madre
Hydrodynamic Characterization

ADTH AT500

 PROJECT LEAD:
Cameron County

* Proposal developed in
collaboration with TWDB
and USACE

« TOTAL BUDGET: $852,
254

« PROJECT DURATION: 24
months

Deploy an integrated hydrodynamic and water-quality monitoring program at six Lower Laguna Madre sites, using existing NOAA CO-0PS
infrastructure and two new RTHS stations equipped with continuous CTD and ADCP sensors. The resulting datasets will improve multi-agency
models of freshwater inflow, storm surge, oil-spill movement, and non-point-source pollutant transport.



|ﬁ CMP-27 Overview

e

®

/ \

Data Collection s

o Continuous-5 stations
o Quarterly-23 station

Applications Stakeholders

o Coastal flood, estuarine o TWDB, USACE,
water quality, coastal USACE, Research

infrastructure design
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NOAA GCOOS:
HF Radar

Pass through entity: TAMU
Total: $650,000
Sept 2024-Aug 2029

O&M Funding of assets originally commissioned
under TGLO CMP-26 PSM

o Galveston Bay

o Sabine Lake

o Assetvalue: $1,5-million

Near real-time surface currents and waves (H, t,
direction)

Applications:
o Coastal and combined flood modeling
Oil spill and contaminant transport modeling
Coastal hydrodynamic characterization and modeling
Damage assessment
Maritime safety
Search and Rescue Operation

O O O O O
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RESEARCH, APPLIED
TECHNOLOGY

CODAR CABINET OVERVIEW MCPK,SMPT,PLPI,AND PLAS

EDUCATION AND SERVICE: . ( h
Garmin GA 38 CMP-26
Front View, Door Closed Front View, Door Open Codar GPS Ant. Right Hand Side View
\ [ RATES.org
L \
| L Il west Marine | HF Radar
DDB unlimited — Dual Axis —
MODEL MT-DD Mtg Shelf SSTX TRANSMITTER Ratchet Texas Bays
5G LTE 02134 EiA 24t 2q~—-__" Dce__dp (XZ*)'_ Ant. Mount —_—
CABINET - DBB CAB. CODAR
81'H x 30"W x 34D SSTX RECEIVER d ENCLOSURE] : : , .
BRKR BOX Five Station
DDB UNLIMITED KEY LOCKED ,
SIDE-MOUNTED Top Compartment Drawing Set
ELECTRONICS NEMA 4 IP66 BNC-to-BNC KEYS KEPT
SERIAL NUMBERS: 2' Cable IN CABINET B .

BOARD MONITOR
S~ LTE MODEM ANT. East
MCPK: 561220458807
KEYBOARD Galveston
BNC CABLE Cp—— Ba d
SMPT: 5612204588049 SIDE ENTRY ||'_ | NVENT PENTAIR N28 Y an
- = | TE LIGHTNING AC/HEATER UNIT Sabine
] UPPRESSION u
PLPI: 56122045806 s 1 E= . 110VAC 4000 BTU Lake
UPS | |rANEL LOCATE| SERIAL No.s
—_t— L | NSIDE BOX |
PLAg: 56122045801
L%;r‘ MCPK: 22006360-11-A Hlustrations
AMBIENT STORAGE reflect status
NEMA 3R P24 Ground Wire SMPT: 220038495-10-A
connects to aS OF One yea"’
CLIMATE Buss Bar in tional
CONTROL side box PLPIl: 22006540-11-A ope“”a ona
BARRIER Insulated CAWG January 2024
AMBIENT STORAGE Stranded Cu PLAS: 22006543-11-A
NEMA 3R 1P24 Ground Wire
RATES RGV
LN ]
Ij P.O. Box €97
Edinburg, TX
4 CONTROLS HEATER CONTROLS ™\ DDB PART NO. Sz'gma Prolonnex
%— 28,54 o GENERALLY SET CONDENSOR, ZP-20D-MTFT-wW 5/8 Bronze Clamp 78 540
?0.875 T0 55d F BLOWER & PAD MTG. FT. (X4) P/N 43263 (Lowss)
COMPRESSOR] Galvan P/N 70250
Cabinet . . . . 625" x 8' Cu Gnd Rod
o rad Bge CENERALLY For internal distribution and( e www2.ratesresearch.org
Hole SET . . Rev B Drawing Set
Pattern TO 70d F client Perusar Oﬂfy. This llustrator: Miteh S.
document (s not cleared for \_ w,
o o NVENT THERMOSTAT x Y,
. J  general release







City of Harlingen HUC 10 Flood
Protection Plan Study

 PROJECT LEAD: City of Harlingen

« SCOPE: 5 RTHS Stations upgraded to monitor precipitation and other meteorolo
parameters along the Arroyo Colorado. Transects and discharge measurements

* Precipitation Density data gap



Texas
Integrated ” :\\
Flooding
v Framework © /

Management



Observations & Monitoring Fill
Priority Gaps




Data Management, Standards
and Discoverability
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Texas
Integrated
Flooding
Framework

Science and Tools Library




. Al @ 040
* Open-Source Community T

e Commercialization

* TDIS H
* Research Partnerships Iills

Where do we want to go?



MITIGATION PROJECT DEVELOPMENT
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Home
Total Sites: 172
« NY: 101
* NJ:2
* TX 68

Welco

River and Estuary

Provision | | Load RTHS Data || Load Sites || Load Units

Sites [] || Units 1

Sites [] || Units ]

RGVFlood

v0.9.1

Load Series Catalog Lcad‘

Data Ta q

Methods [] || Variables []

B

REST A

Methods [] || Variables []
Progre

819 of 4497

All

Load Methods | | Load Variables

Q

exchange of water information.

A community network of real-time data providers and ud " =

commiitted to the philosophy of enabling localand regional by
resource management through sharing of water data and

Tier Il Model
Bay View

.

« Project file. Contains current plan files, units and project description.
« Geometry file. Cross-sectional data, hydraulic structures and modeling approach data are storec

here
f »
S s o « Steady Flow file. Profile information, flow data and boundary conditions written in this file.
« Plan file. Contains a list of the associated input files, and all simulation options.

¥ " il il \

About  English

St* Rio Grande Valley

T yate

WISDOM

@

KNOWLEDGE

Management




Network Al

A True Intelligent
Watershed

Data Center HPC
Regional Intelligence
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Intelligent RTHS
Local Intelligence
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Pending FMS Application: LRGV Regional Flood
Early Warning System (FEWS)

Application Development

Project Scope

Based on $5M Cameron County FEWS included in . Stakeholder Engagement on FEWS Implementation
2024 State Flood Plan Design _
* Focus: First Responders, Public Works Personnel
RATES:
 Proposed to Cameron County: Leverage existing RTHS * RTHS Siting/Installation/Commissioning
network for FEWS Purposes * Not-yet-monitored sites for which data would be impactful

O e oot 't o inclute b S R T et ointias « Transition station “ownership” to local stakeholders

* Reduce budget to $3M  Cyberinfrastructure Development
- Worked with Task Force to promote regional « Back-End: Implem.entatlon and.testlng (?f EEWS capabilities
coordination on FEWS-focused implementation of existing Cl
_ * Automated validation of alert conditions using data
 Worked with Camel’on County to develop from mu[tip[e stations
applications o~ Front=End: Delivery-of FEWS alerts/information to Target
» Abridged Application: April 2024; Full Application: Users
November 2024 * Long-Term Sustainability: Develop platforms and

documentation facilitating O&M of stations by local
stakeholders



Pending FME Application: Developing a Regional Master Drainage
Plan for Cameron and Hidalgo County

Abridged FME Application submitted April 2024

(FIF SFY 2024-2025 funding cycle) Project Goals
« Basis: Cameron County Holistic HUC Flood * Holistic Data-Driven Analysis for Every
Protection Study from 2024 State Flood Plan Community
 RATES: « Systematic Flood Risk Mapping and
Recommended inclusion of Hidalgo Co. Capital Improvement Planning
Worked with. Cameron County on application «Implementingra:Coordinated, System-

development . .
Worked with Task Force to engage communities Based Approach for Maximum Regional

« Budget: $13M Benefit
« TWDB prioritization (Feb. 2025): #6/203
statewide FMEs



What do we need?

* Investment
* Transferability
e Sustainability
o Partnerships

o Commercialization i
( J

S



Cameron County proposes:

ACWIRRED

An Institute for

pplied oastal ater ntelligence for
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Value Proposition

Applied Research
* The Need:
Workforce Development U Industry Recruitment
* The Niche:

Academy Accelerator Extension




INDUSTRY 3.0

Automation computers
INDUSTRY 2.0  andelectonics
Indhestrial

m’.. Lompwter &
assembly ine, electrical St w ek Al
onergy

e

¢ U.S. Narional earch NSF 70\‘

- Science

Foundation

Find Funding & Apply v Manage Your Award v Focus Areas v News & Events v About v Big Data

Internet of
Things

N
X Regorutttigece
- . Computing I
4 ” ¥ <t -q‘ ]
) {1 e : . /. tficial
: - k Z Robotics e Intelligence

ACWIRRED

» View guidelines

Cyber—Phys“ical Systems (CPS) NSF 24-581

Q View image cred”



Cyber-Physical
Systems

Data Center HPC
Regional Intelligence

Internet of Cloud
Things Computing

eeeeeee

Robotics




: Natural
lf Resources

Agricultural
Production




Workforce Needs

Civil/
Environmental
Engineering

PORTE ~yr
BROWNSVILLE

the port that works

Industrial Technolog
Engineering

Mechanical/
Aerospace
Engineering




Circa 1990's

TGLO-TAMUS Ph.D. Pipeline
0il Spill

. M.S.
M.S. . Cyber-Physical
Cyber-Physical [4+1]
[2+3] | S

| TAMU/HEC |




Leveraging REON/RGV

Core
Fundamentals of Big Data

Fundamentals of Cloud Computing
Fundamentals of Artificial Intelligence
Fundamentals of Robotics

The Internet Of Things

Concentration

Mechanical/
Aerospace
Engineering

Agricultural
Economics

Higher Education Center
N Research

. Technology Extension/Start-Ups
7} !{ “ Workforce Development

Programs | u)””‘”‘f‘




Economic
Consequences of
Coastal Storm

Surge

Theses
Dissertations

New

Innovation
Students L/

Industry
@ Professors of
Practice

Institute Acceleration Model




Rio Grande Valley

red

St4

Management

RESEARCH,APPL'ED Open Environment, LLC
TECHNOLOGY
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