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‘Water Lab’ Expertise

• Drinking/waste water treatment
• Environmental quality 

management/remediation
• Surface/ground water quality/quantity
• Water conveyance, distribution, control
• Water resources planning/management
• Water education/technology transfer



Hydraulics Laboratory

Two large spaces for physical modeling
of hydrology/hydraulic systems



Environmental Quality Laboratory

11,000 ft2 Measurement/Pilot Plant space
State of the art instrumentation



Water Resources



“upper watershed site”

“lower watershed site”



Pollution control assessment
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Integrated monitoring system

Little Bear River Near Avon (4905700)

y = 2.6882x + 1.8492
R2 = 0.8641
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Little Bear River at Mendon Road (4905000)

y = 2.3761x
R2 = 0.6993
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Bayesian Networks to 
construct  water quality 
measures from surrogate 
sensor signals to provide 
high frequency estimates 
of water quality and 
loading the Little Bear river.

Correlations for TSS/TP vs. turbidity

Data collection

Bayesian Networks to control 
monitoring for storm events and 
base flow

CUAHSI HIS ODM – central 
storage and management 
of observations data

End result: high frequency 
estimates of nutrient 
concentrations and loadings

Information 
management 
infrastructure



Little Bear River Sampling Program
Continuous Monitoring Equipment

• Stage recording 
devices to estimate 
discharge

• Turbidity sensors to 
monitor water quality

• Dataloggers and 
telemetry equipment

• Grab samples to 
correlate TP/TSS with 
turbidity and flow

http://www.campbellsci.com

http://www.ftsinc.com/

http://www.campbellsci.com



Pollutant trading

Disciplines
• Engineering
• Natural Resources
• Economics
• Sociology
• Plants/soils/climate
• Regulation

Analyses
• Water/watershed 

interactions
• Pollutant load 

estimation
• Management potential
• Exceedance assessment
• Motivation



Pollutant Trading

Cherry Creek

Calculated 
loads and 
delivery ratios

Farm and 
field info

Amount 
available to 
trade

Record to 
seller



… and two point loads

Max price 
needed for 

buyer to 
consider trade

Effective price for 
trade so both can 

break even

Min price needed 
for seller to 

consider trade



Monitoring system
Water
• temperature
• pH
• dissolved O2

• specific conductance
• turbidity 
• flow
Weather
• air temperature
• wind speed/direction
• barometric pressure
• solar radiation
• humidity
Field
• total, dissolved P
• TSS
• 24 hr surveys/storms
(recent additions)
• alkalinity
• total, dissolved N

http://hydrolab.com/products/hydrolabms5.asp�


Example data traces, 
LBR @ Paradise, July 2008
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… a few oddball values
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UWRL Research Projects

• Drinking Water and Wastewater Treatment
• Environmental Quality Management and 

Remediation
• Surface and Groundwater Quality and 

Quantity
• Water Conveyance, Distribution, and Control
• Water Resources Planning and Management
• Water Education and Technology Transfer



Drinking/waste water
• Duckweed for Nutrient Removal in Wastewater Treatment Lagoons
• Detection of Microbes that Biodegrade MTBE Contamination
• Laboratory-Scale Biological Phosphorus Removal
• Land Application of Biosolids and Animal Manure to Reclaim Disturbed 

Utah Rangelands
• Microbe-Based Processes for Producing Bioplastic Materials
• Phosphorus Control and Management Using Biological Processes
• Pilot-Scale Biological Phosphorus Removal from Lagoon Wastewater 

Treatment Systems
• Real Time Polymerase Chain Reaction (RT-PCR) Instrumentation



Environmental Quality/Remediation

• Advanced Instrumentation for Environmental Quality 
Analysis

• Ambient Particulate (PM2.5 and PM10), Gaseous Ammonia, 
and Other Particulate Precursors in Cache Valley, Utah

• Analysis of Microbial Diversity and Dechlorinating Potential 
at Solvent Contaminated Sites Throughout Utah

• Evaluation of Deep Installations of Septic System Drainfields
in Utah: Performance and Treatment Effectiveness

• Gene Probes for PAHs and Wastewater Treatment
• Soil Bioremediation and Beneficial Reuse



Flow
through Colum

ns

OU5 
Groundwater 
Feed

TCE Saturated 
Distilled Water 

TCE Feed Pump

OU5 GW Feed 
Pump

Mixing 
Chamber

Column Feed 
Pump

Effluent 
Container



Surface/ground water quality/quantity

• "Lab-on-a-Chip" - Miniaturized Salinity Sensor 
Arrays for Water Quality Monitoring (Phase II)

• Release of Arsenic from Aquifer Solids in 
Northern Utah Under Anaerobic Conditions: 
Exploring Relationships with Iron Mineral 
Reduction

• Remediation of TCE-Contaminated Soil and 
Groundwater at Hill Air Force Base (HAFB), Utah

• The Bear River Basin in Idaho, Utah, and 
Wyoming



Water Conveyance, Distribution, and 
Control

• Assessment of Commercially Available Flow 
Meters for Secondary Water Applications in 
Utah

• Calibration and Evaluation of Piute Dam Weir
• Culvert Hydraulic Analysis and Design for Rural 

Roads
• Determining Accuracy of Flow Measurements 

Below USBR and State of Utah Dams
• The Effects of Pipe Aging on Head Loss



Water Resources Planning and 
Management

• Box Elder County Flood Control Support
• Green River Canal Sedimentation and Flow 

Distribution Project
• Improved Dam-Breach Flood Plain Inundation 

Mapping
• Stormwater Management in Irrigation Canals



Water Education and Technology 
Transfer

• Development and Maintenance of the Bear River 
Watershed Information Sytem

• High-Speed River Dynamics Modeling Using Graphics 
Processor

• Instrumentation to Support a Center for Hydrologic 
Information Systems

• Real Time Monitoring Internet Portal for the Utah Water 
Research Laboratory

• Salt Lake Valley Solid Waste Management Council
• Statewide Nonpoint Source Pollution Education Related to 

On-Site Wastewater Treatment Systems
• Utah On-Site Wastewater Treatment Training Program

Benchmark GPU (s) CPU (s) Speedup

Evola (G92) 10.96 36.80 3.36X

Evola (Tesla) 8.99 27.02 3.01X

Mar07trans(G92) 40.81 110.58 2.71X

Mar07trans(Tesla) 29.20 86.35 2.96X
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