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Yellow River at Gees Mill Road near Metro Atlanta, GA, 
02207335 

 
 

Presenter
Presentation Notes
Selection of a river or stream location for conducting the experiments for this research involved setting selection criteria, reviewing records, and visiting potential sites. Selection criteria for potential sites included: existing USGS stream gaging stations, driving distance from Metropolitan Atlanta area, adequate depth for instrument deployment, adequate mixing for point to cross-section calibration of measurements, safe sampling conditions, ideally an ongoing sampling program to supplement data collection. Some 28 USGS-operated monitoring stations in Metropolitan Atlanta were reviewed and several sites were field visited to select a good site for sediment surrogate experiments. The selected site, Yellow River at Gees Mill Road, near Milstead, GA (02207335) has a 260 square mile watershed (figure 4.1) and the gage was installed in March 2002. The watershed originates in northeast metropolitan Atlanta, Georgia on the Eastern Continental Divide and drains south-southeast within the Ocmulgee River Basin. The watershed has a population of about one-half million people and developing urban land use with about 16 percent impervious surfaces in 2000, based on the National Land Cover Dataset (MLRC, 2001). The gage is located about 30 miles east of Georgia Tech at the location of an old mill. About 65 SSC samples have been collected from the fixed-location pumping sampler during storm runoff events at this site from 2002 to 2008. Based on analyses of these 65 samples, the mean, minimum, and maximum observed SSC is 144, 4, and 982 mg/l. The flows are well mixed in the main channel, which contains most runoff events less than the average annual peak. Exposed granite forms the eastern bank providing a good deployment area for instrumentation about 170 feet upstream of the bridge At this location stage, discharge (by a stage-discharge rating), and precipitation are continuously monitored, with 15-minute
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Yellow River at Gees Mill Road near Metro Atlanta, GA 
 
 



Laboratory analysis for mass concentration 
and percent finer than 63μm (251+ samples) 
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Yellow River at Gees Mill Road near Milton, GA, 
02207335     Sept 23, 2009 

 
 

Presenter
Presentation Notes
Selection of a river or stream location for conducting the experiments for this research involved setting selection criteria, reviewing records, and visiting potential sites. Selection criteria for potential sites included: existing USGS stream gaging stations, driving distance from Metropolitan Atlanta area, adequate depth for instrument deployment, adequate mixing for point to cross-section calibration of measurements, safe sampling conditions, ideally an ongoing sampling program to supplement data collection. Some 28 USGS-operated monitoring stations in Metropolitan Atlanta were reviewed and several sites were field visited to select a good site for sediment surrogate experiments. The selected site, Yellow River at Gees Mill Road, near Milstead, GA (02207335) has a 260 square mile watershed (figure 4.1) and the gage was installed in March 2002. The watershed originates in northeast metropolitan Atlanta, Georgia on the Eastern Continental Divide and drains south-southeast within the Ocmulgee River Basin. The watershed has a population of about one-half million people and developing urban land use with about 16 percent impervious surfaces in 2000, based on the National Land Cover Dataset (MLRC, 2001). The gage is located about 30 miles east of Georgia Tech at the location of an old mill. About 65 SSC samples have been collected from the fixed-location pumping sampler during storm runoff events at this site from 2002 to 2008. Based on analyses of these 65 samples, the mean, minimum, and maximum observed SSC is 144, 4, and 982 mg/l. The flows are well mixed in the main channel, which contains most runoff events less than the average annual peak. Exposed granite forms the eastern bank providing a good deployment area for instrumentation about 170 feet upstream of the bridge At this location stage, discharge (by a stage-discharge rating), and precipitation are continuously monitored, with 15-minute
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Laser-Diffraction Surrogates of SSC 

Presenter
Presentation Notes
The LISST-SL is a stream-lined isokinetic version of the LISST-100X developed for river sediment monitoring. The instrument senses the river current velocity using a pitot tube and adjusts intake velocity to match. The river water is thus pumped through the instrument at the same speed as the water flowing around the instrument, making the sampling isokinetic. ��Optics and electronics are enclosed and the data are transmitted via a USGS B-reel to a topside control box containing the batteries.  Data are stored on the topside box and displayed in real-time mode on a touch panel display. Please note that a USGS B-reel is necessary to operate the LISST-SL.



 

10 

Laser-Diffraction Surrogates of SSC 
Particle Size Distribution Time Series 



Laser-Diffraction Surrogates of SSC 
Particle Size Distribution 
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Laser-Diffraction Surrogates of SSC 
Particle Size Distribution 



Time series of cross section mass SSCXSEC in mg/L (solid line) and fixed-
point volumetric particle concentration in μl/L (dashed line) 

Laser-Diffraction Surrogates of SSC 
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Laser-Diffraction Surrogates of SSC 
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Laser-Diffraction Surrogates of SSC 



 High-temporal resolution volumetric PSD data are uniquely 
valuable to infer dynamic sediment source and transport 
conditions; and to evaluate other surrogates 

 Synergy of surrogate metrics is valuable. 
 Laser-diffraction size detection limits are a significant 

limitation for measurement of environmental VPC and SSC 
 Dynamic PSD outside measured range means variable 

VPC~SSC 
 Volumetric PSD data (i.e. D10, D90) can be used to adjust 

for unmeasured fractions 
 For LISST-Streamside, “VPC” is not true  
    volumetric particle concentration.  16 

Conclusions re:  
Laser-Diffraction as a Surrogate of 
Suspended Sediment Concentration 



 
 Fluvial suspended sediment concentration can be 

determined by high-resolution laser-diffraction metrics with 
much greater accuracy than using traditional SSC ~ 
streamflow discharge ratings. R2 improved from 0.57 to 
0.94; and model residual standard error improved from 
73% to 24%. 

Conclusions re:  
Laser-Diffraction as a Surrogate of 
Suspended Sediment Concentration 


	LISST-SS�—test results and issues—
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Laboratory analysis for mass concentration and percent finer than 63μm (251+ samples)
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Time series of cross section mass SSCXSEC in mg/L (solid line) and fixed-point volumetric particle concentration in μl/L (dashed line)
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

