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Summary:

In order to measure the physical and chemical properties of material during resuspension events, an in situ particle size analyzer will be acquired.  This instrument (the LISST-ST) can make repeated measurements of both particle size distribution and the particle settling velocity – two properties that need to be determined for accurate modeling of sediment resuspension and transport.  The in situ water samplers developed as part of the EEGLE program will be tested and modified if necessary.  After initial tests of the instruments during the summer, they will be deployed during the fall in conjunction with a suite of sensors that measure waves, currents, and suspended sediment concentration.  The results will be the first observations of particle size distribution and fall velocity during a resuspension event in the Great Lakes.  The water samplers will collect samples during resuspension events for chemical analysis.

Proposed work in 2004

We propose to purchase a LISST-ST particle size analyzer.  This device can make repeated (as many as several hundred) in situ measurements of both the particle size distribution and the particle fall velocity.  After the instrument is tested during the summer, we will deploy it during the fall for a period of 6 weeks in conjunction with other sensors that measure waves, currents, and sediment concentration.  These measurements will provide the first observations of particle settling velocity and size distribution made in the Great Lakes during a resuspension event.  The instrument can also be used to make laboratory measurements of bottom sediment properties, so it will also be used to analyze bottom material from selected sites in Lake Erie.

In addition, the in situ water samplers developed as part of the EEGLE program will be tested and modified (if necessary).  The samplers will be deployed in conjunction with the rest of the equipment in order to collect water samples during resuspension events.  Analysis of these samples will provide data on the chemical makeup of the material resuspended during these events.

Project Rationale:

Accurate modeling of the transport and fate of both nutrients and anthropogenic pollutants in the Great Lakes requires knowledge of both the physical characteristics (the particle size distribution and the particle settling velocity) and chemical composition of resuspended particulates, since resuspension events have the capacity to inject considerable amounts of particulate material (along with their associated nutrients and/or pollutants) into the water column.  However,  little is known about either the physical parameters or the chemical composition of resuspended material, or how these characteristics vary with time, since to date no observations of these properties (other than the total concentration) have been made during resuspension events.  Typically these properties are inferred from measurements made during quiescent periods, although there is a growing body of evidence (Agrawal and Traykovski, 2001, Hill et al. 2001) that the physical properties of suspended sediment during resuspension events are considerably different than those measured during calm conditions.  These changes can lead to considerable errors in the estimates of the suspended load during these events (Moody et al. 1987, Jago and Bull, 2000).  Although analysis of material collected in sediment traps can provide useful information on changes that occur over periods of a week or more, the samples usually lack the resolution necessary to distinguish material in suspension during storms from that in suspension at other times.  Samples and observations collected in situ during resuspension events are required if the changes in both physical and chemical parameters during these events are to be determined. 

Project relevance

Since many pollutants and nutrients are absorbed onto fine-grained sedimentary particles, knowledge of the movement of this material is critical to predicting the pathways and fates of these materials.  Two key particle parameters in any model of sediment transport are the particle size and settling velocity.  In this project we propose to make the first in situ measurements of these properties in the Great Lakes.  Analysis of the material collected by the in situ water samplers will provide information on the chemical composition of the material being suspended.  

Relevance to ecosystem forecasting

The measurements made will be used in the development of a lake-wide model of sediment transport.

Project Linkages:

This project is an extension of another project, ‘Measurement and time-frequency study of nearshore wind, wave, and sediment resuspension processes.’  The measurements will be made in conjunction with the observations made as part of that project.  The results will be used by Dave Schwab in his lake-wide sediment transport model (hydrodynamic and sediment dynamics modeling).

Timeline:

January-June, 2004: Acquire and test (in laboratory) in situ particle size and settling velocity analyzer.  Test and modify (if necessary) the water samplers.

July-August,2004: Do test deployment of instruments.

September-November, 2004: Conduct first deployment of instrument systems in conjunction with measurements of waves, currents, and particle concentration.

Total budget request: FY04-$45,700, FY05- $300

$41,000 LISST-ST in situ particle size and settling velocity sensor

$500 test spheres and turbidity solution to calibrate the particle sizer

$500 battery packs for LISST-ST and water samplers

$3000 filter holders and filters for water samplers 

$1000 field expenses ($700 FY04, $300 FY05)

Support staff request: 

MIL engineer – 2 months to: 1) test and modify water samplers, 2) prepare data acquisition system for deployments and 3) to download data from the deployments

MIL technician – 1 month to assist with deployment and retrieval of instruments.

Laboratory technician – 1 month to collect bottom samples from Lake Erie and make particle size measurements (includes time to learn to use the instrument) 

Remaining funds: None

Banked funds to be used on this project: None

External funds to be used on this project: None

Ship time needed: 4 3-day cruises on a large ship to deploy and retrieve the instruments, bottom samples will be collected in conjunction with other work being done on Lake Erie

Special MIL resources: None

Special computer resources: None

Other special resources: None

New Equipment: LISST-ST particle sizer

1. No radioactive/hazardous materials will be used.

2. No radioactive/hazardous waste will be generated.
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