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What is STA?

• Sediment Transect Acoustics

– Software to assist in processing ADCP and SSC
data from vertical profiles

– To develop a relationship between acoustic 
backscatter & suspended sediment concentration

– For computing total SSC and sediment load

– And high-spatial resolution visualizations
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Current version: 4.14 (beta testing)
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Recent updates/improvements

• Merged STA and ASET extrapolation methods 
and consistent load calculations

• Support for RiverPro/RioPro ADCPs

• Added functionality to allow for multiple .PD0 
files at a vertical

• Ability to run historical datasets (“Apply a 
calibration” option)

• Numerous QA/QC checks and other usability 
improvements



XS Calibration
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XS Calibration



Output plot #3: Sediment Load
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User’s Guide



Data Collection - Analysis and Results

• 2016–2018 data collection at:

– Missouri River at St. Charles, MO

– Sacramento River at Freeport, CA

– Illinois River at Florence, IL

– Missouri River at Nebraska City, NE

– St. Joseph River at St. Joseph, MI

– Cowlitz River near Castle Rock, WA 
(1 vertical, training class)



SACRAMENTO RIVER AT FREEPORT, CA

May 3, 2017

Conditions:
SSC = ~70 mg/L, 61% fines
Q = 69,000 cfs



Data Collection Locations



Calibration (sands)
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600 kHz and 1200 kHz calibrations match well. Slightly more scatter with 600 RG.



XS Calibration Results: SSC

• 6 transects: Mean SSC range 67–70 mg/L

13



XS Calibration Results: SSL

• 6 transects: Total Load range 134–157 kg/s
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USGS 11447650 – Discharge
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MISSOURI RIVER AT NEBRASKA CITY, NE

May 25, 2017

Conditions:
SSC = ~780 mg/L, 65% fines
Q = 75,000 cfs



Data Collection Locations



Calibration (sands)
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600 kHz and 1200 kHz calibrations offset slightly. More scatter with 600 RG.



XS Calibration Results: SSC

• 4 transects: Mean SSC range 742–800 mg/L
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XS Calibration Results: SSL

• 4 transects: Total Load range 1689–1802 kg/s
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USGS 06807000 – Discharge
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USGS Water-Year Summary 2017
06807000 Missouri River at Nebraska City, NE

• Published DAILY MEAN VALUES for May 25:
– Suspended sediment concentration: 688 milligrams per liter

– Suspended sediment discharge: 137,000 short tons per day

• STA (average): 780 mg/L and 165,000 tons/day
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ST JOSEPH RIVER AT NAPIER AVE

February 23, 2018

Conditions:
SSC = ~225 mg/L, 36% fines
Q = 25,000 cfs



Data Collection Locations





Calibration (sands)
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600 kHz and 1200 kHz calibrations offset slightly. More scatter with 600 RG.



XS Calibration Results: SSC

• 4 transects: Mean SSC range 213–233 mg/L
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XS Calibration Results: SSL

• 4 transects: Total Load range 150–167 kg/s
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MISSOURI RIVER AT ST. CHARLES, MO

July 20, 2016

Conditions:
SSC = ~320 mg/L, 74% fines
Q = 100,000 cfs



Data Collection Locations



Calibration (sands)
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600 kHz and 1200 kHz calibrations match well. Slightly more scatter with 600 RG.



XS Calibration Results: SSC

• 6 transects: Mean SSC range 315–324 mg/L
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XS Calibration Results: SSL

• 6 transects: Total Load range 869–990 kg/s
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Data Collection Locations



Apply Calibration to Vertical 3

14:59 15:28

29 min * 60 sec/min * 19 bins = 33,060 “SSC samples” (from calibrated ADCP data)
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SSC samples at Vertical 3
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Stationary ADCP time-series
SSC BOXPLOTS – Vertical 3

Missouri River
at St. Charles, MO
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Stationary ADCP time-series
SSC BOXPLOTS – Vertical 3

Missouri River
at St. Charles, MO



All 5 datasets from 2016–2018
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Site Name SSC (mg/L) Sediment Load (kg/s)

Missouri River - St Charles 320 920

Sacramento River - Freeport 70 140

Illinois River - Florence 68 140

Missouri River - Nebraska City 780 1,740

St Joseph River - Napier Ave 225 160



All 5 datasets from 2016–2018
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All 5 datasets from 2016–2018
1200 kHz vs 600 kHz
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Next Steps

• Beta testing

• 2-year Water Resources Research Act (WRRA) 
Coordination Grant with Dr. Jonathan Czuba
(Virginia Tech)

• Publish testing data sets and software
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EXTRAS



Shields diagram and Rouse number

44

Reference: Pekker, L., A calculator for sediment transport in microchannels based on the Rouse number, 
https://doi.org/10.48550/arxiv.1712.07073



Sediment sample depths and ADCP
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Plots of αs vs. as for 1200 kHz & 600 kHz 
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(Urick, 1948), (Sheng and Hay, 1988), (Landers, 2010)

Hybrid Urick-Sheng-Hay equation for the 
sediment attenuation coefficient (αs)

Questions:
• How to determine mean 

sediment radius (as)?
• Use D50 or something else?


