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Get a Suspended-Sediment Estimate 
While Measuring Flow…..

Image from 
Justin Boldt, 

USGS
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Image from Ryan Jackson, USGS

Presenter
Presentation Notes
Still a lot to be done with this method….but it shows promise. The main thing we need to research and come up with an operation solution for is…. One of the major assumptions in the sidelooking sediment acoustic method is that the sediment concentration and grain size distribution is fairly homogeneous within the ADVM’s measurement volume. This assumption is almost always violated for a downlooking instrument (you expect the particles like sand to have a higher concentration near the bed). So, we need to figure out some way to deal with this and appropriately correct for it. 



Benefits

 Would leverage 1000s of measurements 
made across the country each year
 High spatial resolution SSC data not possible 

with samples alone
 Potentially rapid assessments after 

calibration developed
 If calibration could be developed for a river, 

could quickly evaluate sediment transport 
along a reach

Presenter
Presentation Notes
Potential uses: sediment transport and hydrodynamic model calibrations; restoration assessments (e.g. Kootenai River); habitat assessments (Bay Delta fish movement); tracking sediment transport to answer questions about reservoir sedimentation/scour/fill; sediment-associated contaminant transport/TMDL monitoring; intake structures for irrigation – doesn’t even need to be completely accurate for this purpose



Why Can’t We Use These Techniques?

 Assumption that 
sediment characteristics 
are fairly homogeneous 
with horizontal acoustic 
measurement volume 
does not hold in the 
vertical

 Calibrations don’t 
necessarily hold spatially 
and temporally



2016 USGS “Summit”

 July 18-22, 2016
 Urbana, IL and St. 

Louis, MO
 Goals: 
 Bring together sediment 

acoustics experts
 Discuss steps for 

making the technique 
more operational
 Collect a test dataset



“Summit” Test Dataset – Missouri 
River
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St. Charles; selected because of wide range of particle sizes and relatively high concentrations. Average SSC ~ 310-335 mg/L; about 77% fines overall. ~80-90% fines on edges; about 60% in middle.



“Summit” Test Dataset



“Summit” Test Dataset



Sample Analyses



Processing Software

 STA (developed 
by Justin Boldt, 
USGS)
 ASET (developed 

by Ricardo 
Szupiany’s team, 
Universidad de 
Litoral
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Presentation Notes
STA – develop and apply the calibrationASET – only applies the calibration (they use Excel to develop calibration)Theoretical methods to account for attenuation: Urick for viscous, Thorne &Hanes for scattering



Results to Date

Presenter
Presentation Notes
Missouri had wider range in grain sizes; slightly larger sands



Results – Rouse Curves



Results – Turbidity and ABS



Results – Lab Comparison



Highlights

 Lower slopes and higher dispersion (w/ 
600kHz) with Missouri River vs Parana River
 So far fairly good agreement in transport 

estimates computed from samples and ASET
 Rouse curve uncertainties - analysis may 

benefit from sampling closer to bed where 
practical 
 Some difference between lab results – due to 

variability in system or in lab methods?



OSW Note



Outstanding Questions

 Noise – what influences, how sensitive are results?
 Will Rouse curve evaluations be improved with 

samples closer to bed?
 Can we make more assumptions with fines 

dominated rivers?
 What needs to be done to get calibrations to hold 

over time and space?



Next Steps
 Finish Missouri River analysis
 Investigate effect of noise/interference
 Investigate lab result differences in more detail
 Continued workgroup meetings
 Collect additional datasets over range of conditions; 

possibly repeat datasets at same site(s) 
 Publication(s)
 Continue to push for sediment acoustic 

improvements with vendors



Questions?



Submitted Candidate Sites

 Sacramento River
 Missouri River @ Hermann, @Kansas City, @ 

St. Joseph, @ Nebraska City
 Mississippi River @ Grafton, @ St. Louis, @ 

Belle Chasse
 Illinois River @ Florence
 Columbia River @ Beaver Army Terminal
 Green River @ Mineral Bottom
 Colorado River @ Potash
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