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Methods

1. Estimate the contribution of streambank retreat to sediment 
load using turbidity sensors

2. Compare sediment loads estimated using turbidity sensors to 
loads estimated from erosion pins and topographic surveys

3. Examine sediment dynamics in a small headwater stream

Goals and Objectives

The overall goal of this project is to evaluate turbidity 
monitoring as a method for quantifying sediment loading 
due to streambank retreat in headwater streams.  Specific 
objectives include the following:

Does continuous turbidity monitoring have the precision to 
reliably detect sediment loading from the channel based on 
upstream and downstream differences?

Turbidity measured by optical backscatter sensors (OBS) is 
increasingly used to quantify stream sediment loads by 
providing details about the variability of suspended sediment 
concentration (SSC) during storms. 

Stroubles Creek study reach

Two monitoring stations were 
constructed at each end of a 450-
meter pastoral reach of Stroubles 
Creek, a small headwater stream 
experiencing rapid bank retreat.

The US EPA has cited sediment as the 
leading cause of water quality impairment 
in rivers.1

Excessive sediment reduces reservoir 
capacity, increases demands on water 
treatment plants, and reduces the quality 
of benthic stream communities. 

Introduction

Bank retreat may contribute as much as 
85% of the total suspended sediment in 
impaired stream environments.2

Traditional spatial measurements of bank 
retreat are time consuming and have poor 
spatial and temporal resolution for 
monitoring streambank dynamics.3

Traditional measurements of bank 
retreat include erosion pins, surveying, 

remote sensing, and scour chains.
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At each station, two Eureka Manta 
multiparameter sondes with 
McVan wiped turbidity sensors 
were installed.  One sonde was 
suspended 10 cm below the water 
surface. 

A second sonde was equipped 
with a pressure transducer for 
depth measurement and mounted 
10 cm above the stream bed.

The battery powered Mantas are 
programmed to record depth and 
turbidity every ten minutes.

Upstream

Down-
stream

SSC was sampled using an 
integrated depth sampler and 
discharge was measured using a 
SonTek ADV for multiple storm 
events.
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Progress and Results to Date

Computation of Channel Sediment Yield

Two additional direct methods of 
measuring streambank retreat 
were used to compute bank 
volume lost:  monthly 
measurement of 250 erosion pins, 
and GIS comparison of multiple 
topographic surveys.

Monthly estimates of suspended sediment load computed from 
turbidity records will be compared to spatial estimates of bank 
retreat.  
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Ten months of monthly erosion pin data have been collected and 
an initial detailed topographic survey has been performed.  Over
fifty SSC samples have been collected.  Data collection 
continues currently.

Stage – discharge rating 
curves were developed for 
both upstream and 
downstream stations.

During June 23-27, the Town of Blacksburg, Virginia received 
over nine inches of rainfall, resulting in major flooding and an
opportunity for extreme data.  One discharge measurement 
exceeded 350 ft3/s.
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