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Executive Summary 



Chapter 1. Introduction 
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Figure 1.  Comparison of cumulative size distributions (percent by mass greater than) for 
the NURP studies and receipt highway runoff studies. The NURP distribution was 
determined by conversion of measured settling velocity distribution to particle size 
assuming silica particles. 





Chapter 2. Suspended Particle Sampling Techniques 
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Figure 2.  Eads and Thomas (1983) depth proportional intake device. Image reproduced 
from Lecce (2009). 



Figure 3.  Depth proportional intake device (Lecce 2009). 
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Figure 4.  Suspended solids concentration in a given flow condition as function of depth 
(Rouse, 1937). Image reproduced from Gulliver et al. (2010). 





Chapter 3. Evaluating Current Automatic Sampling Methods 

Figure 5.  Manufacturer-recommended sampling manifold, with a diameter of 
approximately 2.5 cm (1 in). 
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Figure 6.  Percent of fed concentration versus particle size for sampling tube facing 
downstream, each bar represents 95% confidence interval of the mean percent of fed 
concentration. 
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Figure 7.  Percent of fed concentration versus particle size for sampling manifold in the 
fixed configuration, each bar represents a 95% confidence interval of the mean percent of 
fed concentration. 



Chapter 4. Experimental Methods 

Figure 8.  Experimental setup schematic. 

Figure 9.  Sediment feeding and sampling schematic. 





Chapter 5. Results 



Figure 10.  Improved sampling intake device. 

Figure 11.  Photographs of wing attachment. 



Figure 12.  Flow combiner schematic. 

Figure 13.  Flow combiner in cross section profile view. 

Figure 14.  Flow combiner components in streamwise view (top) and cross section profile 
view (bottom). 



Table 1.  Final sampling device high flow runs. 

Run Number 106 107 108 109 

 



Table 2.  Final sampling device low flow runs. 

Run Number 106 107 108 109 

Figure 15.  Results for improved sampling device, with particle diameters given 
micrometers. 95% confidence intervals of the mean are shown. 





Chapter 6. Comparison of Results with Two-Dimensional Theory 
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Figure 16.  High flow and low flow (experimental run 109), 95% confidence intervals of the 
mean are shown. 
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Figure 17.  Centroid shift effect from wide channel (left) to circular pipe section (right). 
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Figure 18.  Position of intake tube openings relative to axis of rotation. 
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Chapter 7. Application to Urban Runoff 

Example 1: Stormwater BMP Assessment 



Figure 19.  Inaccurate sampling yields estimated removal efficiency of 75%.  Lightly 
shaded boxes represent small (non-settleable) particles and dark boxes represent large 
(settleable) particles.  Oversampled mass is represented by boxes labeled “OS”. 

Figure 20.  Accurate sampling yields estimated removal efficiency of only 50%.  Lightly 
shaded boxes represent small (not-settleable) particles and dark boxes represent large 
(settleable) particles. 

Example 2: Stormwater BMP Selection 



Figure 21.  Accurate particle size distribution data yields properly designed settling BMP. 

Figure 22.  Inaccurate particle size distribution (due to oversampling large particles) yields 
undersized BMP. 



Chapter 8. Conclusions 
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