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RATES History
• Founded by Dr. James S. Bonner 

• Ph.D. alumni or Clarkson University
• Professor at Texas A&M, Dept. Civil Engineering
• Professor at Clarkson University, Dept. Civil and Environmental Engineering

• 2008-2018

• Mission
• Democratization of water and environmental data

• Recognize importance of continuous environmental data and need to lower data 
collection costs

• Current leadership
• Dr. Andrew Ernest-CEO

• Dr. Bonner’s 1st doctoral graduate
• Professor-Civil Engineering at University of Texas Rio Grande Valley

• Chris Fuller-Chief of Operations
• Dr. Bonner’s last doctoral graduate from Texas A&M (2011)
• Earned MS Environmental Engineering from Dr. Ernest at TAMU-Kingsville
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EVOLUTION OF RATES ENVIRONMENTAL 
MONITORING
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Controlled-Field           
Studies
San Jacinto Wetland 
Research  Facility, 
(circa 1995-1998)

• Oil Spill Fate and Effects Studies
– Intrinsic recovery of wetland impacted by oil spill
– Controlled application of oil: to evaluate the behavior and 

effects of chemically-dispersed oil (CDO) in a wetland 
setting 

• Monitored sediment petroleum chemistry; toxicity; microbial 
numbers;  nutrients………



Meso-scale  
(SERF)

(Shoreline 
Environmental 

Research 
Facility)



NSF Waters: Corpus Christi Bay Test Bed



Rivers and Estuaries Observatory Network (REON)
Beacon, New York (circa 2009)



River and Estuary Observation Network (REON-2)
(Summit to the Sea) • Providing high resolution Spatial and Temporal 

data For: Environmental Decision  Support , 
Resource Management, 
Enforcement/Compliance,  and Environmental 
Science and Engineering Research Transformation

• Real time access to data



Characterization of Sturgeon Spawning Habitat on the Grasse and 
Raquette Rivers (SRMT 13-54)

• Funded by EPA through Saint 
Regis Mohawk Tribe

• Stream bed elevation surveys
• Hydrodynamic 

characterizations
• Discharge measurements
• Velocity profiles

• Continuous monitoring with 
REON RTHS

• Weather
• Stage height
• Water quality
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REON today
• Expanded coverage into lower Rio Grande 

Valley
• CWA Section 319 (Watershed Protection Plans)

• EPA approved QAPP
• 3 active stations

• Fresh water inflows-TWDB
• 4 stations contracted

• Flood Infrastructure Fund- TWDB
• 50 stations

• Improvement to sensor and system technology
• Stage height sensor_rev 2 

• Reduce capital cost
• Improved accuracy

• IoT communication protocol
• Reduce operational costs

• Automated notifications
• Level thresholds
• Rate of changes
• Both text and email notification

• Expanding services to include modeling 
applications

• In development as part of Flood Infrastructure 
Planning project.

• Hydrologic models
• Hydrodynamic models 
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Stream monitoring program considerations
• Budget

• Initial capital investment
• Operational

• Data needs
• Parameter of interest
• Observation frequency
• Measurement objectives

• Scientific
• Legal and/or compliance
• Public service

• Physical considerations
• Stream segment characteristics
• Stream bed morphology/geometry
• Communication options (e.g. cell phone)
• Accessibility
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Monitoring Options
• Event based monitoring

• Temporally limited
• Labor intensive

• Continuous logging
• High temporal resolution
• Significant lags in data access (Is my logger still working data?)

• Continuous logging with real-time data access
• High temporal resolution
• Immediate access to data
• Automated notification applications
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Stage Height Monitoring Options
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• Visual staff gages
• Suggested to address QAQC 

needs for all deployments QAQC
• Level logger

• Un-vented require barometric
pressure corrections (1 mbar ≈ 
1cm water

• Real Time Level Loggers
• Many options

• Bubbler system (USGS)
• Submersible pressure transducer

(vented)
• Submersible pressure transducer 

non-vented (i.e. absolute 
pressure)

• RATES RTHS Sensor
• Integrated with barometric 

pressure at each station



Stage Height Monitoring Considerations
• Sensor vertical control
• Sensor protection (ice, debris, buried)
• Mounting systems- suggest use of stilling well if possible)
• Barometric pressure corrections if necessary
• Sensor QAQC

• Compare against independent measurements
• Validate vertical placement
• Validate measurement time
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Flow measurements
• Calibrated flumes
• Wading Rod

• Applicable to shallow water applications
• Accuracy dependent on number of velocity measurements collected in stream cross 

section
• USGS Methods are available
• In-expensive instrumentation is available (Cost ?)

• Possible solution or citizen science groups
• Included in RATES equipment inventory

• Acoustic Doppler Current Profiler
• Applicable to measuring to velocities at depths between (12”  to 3,000 ft)

• 2,400 kHz to 38 kHz
• High resolution (i.e. 30 depth bins)
• Accurate measurements
• Included in RATES equipment inventory (2,400 kHz RDI StreamPro to RDI Workhorse 

600 kHz)
• RATES staff has deployed in everything from small streams to the Mississippi
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ADCP Discharge Measurements-Big Water
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Cross Section Flow Rate (m3/sec) 
(STDEV (n=3))

R. Moses Dam 7,575 (80)

Polly’s Gut 5,024 (66)

N. Channel 2,588 (36)

Combined flow of Polly’s Gut  
and N. Channel = 7,612 cms



Water Quality Discussion
• REON RTHS can be configured with multiparameter sonde for 

continuous water quality monitoring
• R&D Units designed and built by RATES staff

• SRMT Project
• Clarkson PhD Graduate on RATES staff has developed optical sensors for turbidity and 

D.O.
• Research and commercial grade instruments (YSI and In-Situ)

• pH, DO, conductivity, turbidity, nitrate, ammonia, chlorophyll-a

• Alternatively sondes can be used as part of event based monitoring 
programs
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QUESTIONS
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