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 GOALS AND OBJECTIVES  

To assess the state of the art and to identify research priorities related to the dynamics of mud in coastal waters;

To assess current problems in muddy coastlines in Brazil and Latin America;

To promote collaborative research programs among science and technology groups.

EXECUTIVE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS 

 
Forty-eight participants presented technical overviews of muddy coasts and dynamic processes relating to fine-grained sediments in estuarine and coastal areas. Individual summaries are included as attached abstracts. The focus of the workshop was to identify areas of significant fine-grained sediment input and deposition from the Orinoco River to Gallegos River along the Atlantic Coast. In the presentations, fine-grained sediments associated with the Amazon River estuary and shelf dominated the discussion, and as a result this estuary/shelf was identified as an optimum location to investigate dynamic processes of cohesive sediments. However, the Amazon is by no means the only location of significance of cohesive sediments in South America. For example, Lagoa dos Patos, the world’s largest coastal lagoon, occasionally discharges large quantities of mud into the Atlantic Ocean. These sediments, associated with the discharge of the Guaiba River, deposit on the inner shelf, frequently migrate onshore and form massive beach deposits. These deposits remain there for periods of one to three years. Then, as suddenly as they are deposited they erode and are transported offshore. 

Other examples, of muddy environments are large estuarine systems of Argentina, including Rio de la Plata near Bahia Blanca, Gallegos, and others. Also in many locations along the Brazilian coast and in the many large estuarine bays, there are extensive local mud deposits, some with the well-known sources and others not. For example, the extensive of muddy coast of Maranhão and Pará, contains 750,000 ha of mangroves occupying a 6 m thick veneer of muddy deposits but without a good knowledge of the source of the mud. Further, muddy sediments are deposited along the wave-dominated open coast of southern Bahia, Espirito Santo and Rio de Janeiro, as well as along shores of estuaries and bays, constituting local deposits of clastic and carbonate muds, often associated with mangrove wetlands.

One of the technical highlights of the workshop was the evidence presented that dynamic processes of mud transport and deposition on the inner shelf is a function of the interaction between wind-waves and low frequency tidal and coastal currents. It has long been known that high concentration of cohesive sediments can significantly modify the dynamics of shoaling waves. However, evidence was presented at the workshop that cohesive sediment can also significantly affect the dynamics of tidal wave propagation. Although there was much discussion about trapping and transport mechanism of mud in coastal waters, no general agreement was reached as to which processes were most important.

Tidal currents and wind-waves can together be effective agents to keep cohesive sediments in suspension, and thus prevent deposition. Lutoclines can be formed by either tidal currents or waves but on the open shelf apparently through an interaction between these two forcing factors. To assess the interaction between gravity waves, low-frequency currents and high-concentration bottom sediment layers, it is necessary to carry out well-designed field measurements. We still lack high-quality current velocity measurements at and beneath lutoclines where the suspended sediment concentration might be as high as hundreds of grams per liters. During the workshop, evidence from the Amazon shelf environment showed that a near-bottom lutocline accounts for more than 90% of the total water column sediment transport. However, wave measurements are scarce in Brazil and are needed to understand and model fine-grained sediment processes. It should be pointed out that no waves measurements were obtained during the AMASSEDS project.

With respect to the Amazon River and near-shelf, we also lack a reliable sediment budget. The sediment loads are not fully accounted for, for the shelf area, and previous measurements of river sediment loads exhibit a factor of 2 discrepancy. There is also no information about what happens inside the lowest few hundred kilometers reach of the Amazon River, which is under strong tidal influence but has no salt intrusion during high river discharge. In this region, a heterogeneous sand-mud bottom mixture prevails.

A number of presentations at the workshop dealt with how to model cohesive sediment transport numerically using three-dimensional models. In terms of the vertical fine-grained sediment profile, one approach modeled the effect of the lutocline on the hydrodynamics considering damping of turbulence by density in the bottom layer, whereas another approach modeled the change in fluid viscosity due to the high bottom sediment concentration. It was not resolved during the workshop which approach is best, but this could be the focus of a future comparative experiment.

 

During the discussions, we identified customers for potential sponsorship of research on mud processes in coastal waters. In Brazil, the main source of hydrocarbons comes from drilling on the continental shelf and slope. When pipelines cross mud deposits on the shelf, the petroleum companies need to know the thickness of mud layers, their strength and dynamic behavior in order to assess pipeline stability. The behavior of discharged drilling mud also needs to be known to meet environmental standards. The presence of mud in sandy beaches has environmental impacts on the macro fauna as well as can be hazardous for the beach usage, surfing or vehicle traffic. Coastal areas with a strong mud dynamics, as can be observed in some regions of the Amapa coast, can also be an issue for coastal management. Harbors managers need knowledge of the dynamics of mud layers. In many ports, dredged material consists of large fractions of mud, and the disposal of contaminated sediments is a challenging environmental issue. 
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PROGRAM

Monday  (May 12)

16:00-18:00 - Registration
18:00-19:30 - Opening Ceremony (Rio de Janeiro Auditorium)

José Luiz Fontes Monteiro, President of the Federal University of Rio de Janeiro

Christopher L. Butler, ONR-IFO, "U.S. Navy Science & Technology, and International collaboration programs" 

Susana B. Vinzon, UFRJ, Chair of the meeting, ‘Welcome speech’

19:30 Opening Cocktail 

Tuesday (May 13)
8:30 – 9:45 Session 1A
Bjorn Kjerfve, South Carolina University, USA, “Morphodynamics of muddy environments along the Atlantic coasts of South America”

José M. Landim Dominguez, Universidade Federal da Bahia, “Distribution and origin of cohesive sediments in the coastal zone of the state of Bahia, Brazil”

9:45 – 10:15 Coffee Break

10:15 – 11:15 Session 1B
Gerardo Perillo, Instituto Argentino de Oceanografia, “Effects of Dredged Fluid Mud on the Suspended Sediment Transport in Galván Port, Argentina”

Lauro Julio Calliari, Fundação Universitária de Rio Grande, Brazil, “The mud banks of Cassino beach, southern Brazil: characteristics, processes and environmental effects”

11:15 – 12:00 Discussion on Session 1

12:00-13:30 Lunch

13:30-15:00 Session 2
Mathijs van Ledden, Delft University of Technology, The Netherlands, “Sand-mud mixtures in estuarine environments”.

Timothy Keen, Navy Research Laboratory, USA, “Decomposing cohesive sediment entrainment”

Ashish Mehta, University of Florida, USA,  " Effect of organic matter on wave-induced resuspension of fine sediment”
15:00 – 15:45 Discussion on Session 2

15:45 – 16:15 Coffee Break

16:15 –17:15 Session 3 

Alex Sheremet, Louisiana State University, USA, “Short wave dissipation over muddy sea beds”

Ricardo Silva Jacinto, IFREMER, France,”Rheological properties of cohesive sediments and rheological adjustment under wave action”
17:15 – 18:00 Discussion on Session 3

Wednesday (May 14)

8:30 – 9:45 Session 4: Amazon muddy coastline 
Pedro Walfir Martins e Souza Filho, Universidade Federal do Pará, Brazil, “The Geomorphologic Settings of the Amazon Muddy Coastal Zone: an overview from remote sensing and field ancillary data"

Odete Fátima Machado da Silveira, Instituto Estadual de Pesquisas da Amazônia, Brazil, “Sources and Sinks of Sediments to the Amazon margin: The Amapá Coast”

9:45 – 10:15 Coffee Break

10:15 – 11:15 Session 4: Amazon muddy coastline 
Helenice Vital, Universidade Federal de Rio Grande do Norte, Brazil, “Application of remote sensing for monitoring and evaluation of coastal morphodynamic on the northeastern coast of Brazil”

Gail Kineke, Boston College, USA, “Fine-Sediment Transport in the Coastal Ocean: the Amazon and the Atchafalaya systems”.

11:15 – 12:00 Discussion on Session 4

12:00-13:30 Lunch

13:30-15:00 Session 5: Wave propagation in muddy environments: lutocline formation and boundary layer / Modeling sediment transport by waves 
Hua Wang, University of New South Wales, Australia. “Fluid mud layer and its effects on the hydrodynamics of benthic boundary layer”
Susana Vinzon, Universidade Federal do Rio de Janeiro, Brazil, “Lutocline formation by waves”

Hugo Nelson Rodriguez, Tetra Tech, Inc. Atlanta, USA, “Long-shore and cross-shore fine sediment transport modeling – An approach”.

15:00 - 15:45 Discussion on Session 5 
15:45 – 16:15 Coffee Break

16:15 – 17:00 Closing Discussion

19:30 Closing Dinner
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