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All questions will be answered 
at the end of the webinar

A link to the recording will be 
shared in a follow up email
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Why Suspended Sediment 
Monitoring?

3

Impacts

• Environment

• Water Infrastructure

• Navigation

Engagement

• Agriculture
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Environment

• Seabed surfaces unsuitable
• Restricting Light
• Reducing the growth rate
• Disease and mortality
• Reducing larval fish

Australian Institute Of Marine Science
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Water Infrastructure

The role of dams in the global sediment budget 
DES E. WALLING 



Navigation
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Dredging
• Removal of sediment from bottom of

lakes, rivers, harbours
• Environmental dredging of

contaminants
Beneficial Use
• Habitat creation and restoration,
• Beach nourishment,
• Landfill cover
• Land site remediation

U.S. Army Corps



Agriculture
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• Program
• Engineered structures
• Workshops
• Consultation
• Condition surveys
• Reduce sediment

Terrain NRM
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Why ADVM - SonTek SL?

• Single Instrument

• Velocity, Back Scatter

• Model Development

• Discharge, SSC, Total Nitrogen,
Total Phosphorus, E.coli

J.M. Bell
Acoustic Data as Surrogates for Concentrations of
Suspended Sediment, Nutrients, and Bacteria
U.S. Geological Survey



Acoustic Backscatter and 
Suspended Sediments Theory
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• Diagnostic Data

• Acoustic Principles

• Correlation

• Acoustic Surrogates

• Acoustic Attenuation by Sediment

Office of Surface Water
Sediment Acoustic Leadership Team
U.S. Geological Survey
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Diagnostic Data



Acoustic Principles
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• Range from transducer (signal spreading)
• Near Field Effects
• Acoustic Energy
• Transducer Properties
• Power Supply Amplitude
• Water Temperature (viscosity)
• Dissolved Solids (sound velocity)
• Pressure (Depth, if > 100ft)
• Sediment Properties (Size, Shape,

Density)
• Sediment Concentration (SSC)

1.5 MHz

3.0 MHz

Backscatter Intensity = Function of: 
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Correlation

Suspended Sediment Concentration (mg/L) EDI = 71.4 mg/L

Measured Backscatter (dB)



Acoustic Surrogates
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WCB = MB + 20log10(ψr) + 2r(αw)

SCB = WCB + 2rαs

SCB = MB + 20log10(ψr) + 2r(αw)+ 2rαs

Measured 
Backscatter

Beam 
Spreading

Water 
Absorption

Sediment 
Attenuation

αs =SAC

2-Way Transmission Losses
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Acoustic Attenuation by Sediment
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Site Selection

• Sediment correlate well
• Sediment homogeneous
• Changes in distribution systematic
• Sampling location
• Accessible
• Protection
• Adequate depth
• Straight reach
• Sediment mixing

Techniques and Methods 3–C5 
Sediment Acoustic Index Method for Computing 
Continuous Suspended-Sediment Concentrations
U.S. Geological Survey



Evaluate Site Suitability

16



SonTek SL Configuration

17

• Evaluate backscatter

• Blanking distance

• Optimize configuration

• Sampling interval and averaging
period

• Beam check

Techniques and Methods 3–C5 
Sediment Acoustic Index Method for Computing 
Continuous Suspended-Sediment Concentrations
U.S. Geological Survey
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Sediment Sampling Program

Techniques and Methods 3–C2 
Field Methods for Measurement of Fluvial Sediment
U.S. Geological Survey

• Sample-Collection Methods

• Depth Integrated Techniques

• Equal-Width-Increment (EWI)
method

• Equal-Discharge-Increment (EDI)
Method

• Single-Vertical Sample



Sample-Collection Methods
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• Depth-integrated sampling
• Point-integrated sampling
• Non-discharge integrated sampling

o Single vertical (WBH-96)
o Gray or dip sampling with an open-mouth

bottle
• Pumped samples
• Single-stage samples



Equal-Width-Increment (EWI) method
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• 8-20 equal-width sections
• Sample collected at centroid
• Single transit rate
• Transit rate at max-Q
• Transit rate never > 0.4
• Single composite analysis



Equal-Width-Increment (EWI) method
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Equal-Discharge-Increment (EDI) Method
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• 4-10 equal discharge
• Sample collected at centroid
• Transit rate not equal
• Transit rate never > 0.4
• Analyse sub-samples



Equal-Discharge-Increment (EDI) Method
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Equal-Discharge-Increment (EDI) Method

24



Single-Vertical Sample
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• EDI method
• Mean sediment concentration
• Slowest transit rate w/o overfilling
• Duplicate + samples



Sediment Sampling Hardware
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• Suspended Sediment Samplers

• Selection of Suspended Sediment
Sampler

Techniques and Methods 3–C2 
Field Methods for Measurement of Fluvial Sediment
U.S. Geological Survey



Suspended Sediment Samplers
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Suspended Sediment Samplers
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Laboratory Analysis
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Analysis required to develop the sediment acoustic index rating is the SSC of the 
composite cross-section sample. 

• Each sample should be analysed
o SSC
o % finer than 62.5 microns

• Composition of SSC
o sediment-corrected backscatter is more responsive to sand-sized

particles
o sediment attenuation coefficient is more responsive to fine-sized

materials
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Development Suspended 
Sediment Index Rating 

SAID
U.S. Geological Survey

• Constituent – SSC

• Surrogate - SNR

• ADVM Deployment Configuration

• ADVM Processing Options

• Backscatter Profiles

• Linear Model

• Plots



Constituent / Surrogate
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ADVM Configuration
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ADVM Processing
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Plot Backscatter
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SSC Model Plot
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SSC Model Parameters
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Suspended Sediment Concentration
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Resources
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• Techniques and Methods 3–C2, Field Methods for
Measurement of Fluvial Sediment, USGS

• Techniques and Methods 3–C5, Sediment
Acoustic Index Method for Computing Continuous
Suspended-Sediment Concentrations, USGS

• Surrogate Analysis and Index Developer (SAID)
Tool, USGS



Questions?
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Daniel.Wagenaar@xylem.com

Jim. Decker@sequoiasci.com

mailto:Daniel.Wagenaar@xylem.com
mailto:Daniel.Wagenaar@xylem.com
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