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Development of a Shoreline Management Tool for Trinidad
Candice Gray

Abstract

Problem Definition

Coastal stretches of Trinidad continue to exhibit erosion trends, e.g. Manzanilla, Mayaro, Guayaguare, Icacos and Cedros.  Threat of erosion and inundation along the South Cocos Bay, Manzanilla prompted the Government of the Republic of Trinidad and Tobago to construct 2300km of rubble mound revetment along the Manzanilla-Mayaro Road (2005-2008). Additionally private developers along Manzanilla and Mayaro stretches have attempted to protect properties through the construction of vertical sea walls.

Shore protection policy decisions in Trinidad have often been made to protect the shoreline from erosion and inundation either by government agencies or privately, without a proper understanding of the coastal environment in which it is placed and the forcing factors.  Often these policy decisions are inappropriate for the coastal environment for which it is placed resulting in failure structurally or functionally; and/or the transfer of the erosion problem to other coastal stretches.

Proposed Solution

Since the beginning of the 20th century coastal management has relied increasingly on science in the development of sustainable solutions to coastal problems (Koningsveld et al, 2005).  Researchers and managers are increasingly focussed on developing systems through which the right elements of the complex state of a shoreline is delivered to coastal managers promptly and in a simplified form (e.g. Texas Coastal Hazards Atlas, Futurecoast, Gold Coast Beach Management Support System and Barbados Coastal Zone Management System ).

The Shoreline Management Tool for Trinidad (SMTT) is intended to be a vehicle through which science and management (decision making) can be merged.  It is proposed that through the application of Geographic Information System (GIS) techniques, database principles and shoreline management techniques, information pertaining to the shoreline environment of Trinidad can be made available to decision makers and other stakeholders and be used as a guide for decision making in policies of shoreline protection.
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Interacting Turbulent Plumes in Stratified Marine Environments for Longer Temporal and Spatial Scales

Portia Felix

Abstract

The disposal of industrial effluents into the marine environment is a common practice of many coastal cities around the world. Monitoring and research have identified a list of potentially negative impacts that can be associated with marine discharge outfalls, these include, changes to coastal circulation, marine biology, marine habitat and the physical properties of the water body itself. In some countries, environmental regulatory assessments on outfall discharges are usually in the form of standards and tools designed for analyzing and managing the movement of an effluent emanating from a discharge source into a receiving water body. These standards and tools are based primarily on the theory of plume studies, turbulent flow, mixing in both the near and far field and the engineering associated with the outfall design. Current regulatory efforts however, are restricted to single ports (surface or submerged) or multiple diffusers conduits over a variety of ambient environments including coastal waters, rivers, streams, lakes and estuaries. 

This restriction presents challenges for efficiently managing water quality in the marine environment where several effluent outfalls exist side by side or in close proximity to each other. Current available research include well-developed theory and mathematical models (gained from empirical research) on plume-plume interaction and turbulent flow in relation to various applications. For example, Kaye and Linden (2004) studied the coalescence of axisymmetric turbulent plumes, merging to form a single plume by developing a model and conducting experiments. The model takes into account the drawing together of two plumes due to their respective entrainment fields. This research is not currently incorporated into regulatory standards and tools. This research project addresses the application of existing theory and studies in effluent modeling for regulatory policies but with incorporating the behavior of plume-plume interaction and turbulent flow. The approach to this research project includes the completion of a comprehensive literature review on existing techniques and limitations for the modeling of plume behaviour at marine effluent outfalls. It also includes the conduct of empirical studies to assess plume-plume interaction. The intent of this research is aimed at developing a tool for environmental regulators to determine the threshold capacity of a water body, through the use of a turbulent flow, plume-plume interaction model.

On the Calibration of a Hydrologic Model of the St. Joseph River Catchment.

Ravi Baboolal

Abstract

The Hydrologic Model generates the response of a catchment to precipitation. In nature, this is manifested as the increase in streamflow after rainfall occurs. In this research, the hydrologic model is contained in the software named Watershed Modeling System (WMS). Within the WMS software, several industry-standard, numerical model options are supported. The model generates streamflow by simulating the hydrologic processes occurring in the physical catchment.  The calibration procedure for the model is essentially an optimization exercise to select the appropriate combination of individual process representations so that the streamflow observed after a rainstorm event is comparable to that simulated by the model when that same rainstorm event is used as its input.

The calibration of the model is dependent on the availability of accurate information on the rainfall occurring in the catchment and the resulting streamflow. In this research, rainfall data was collected at several points in the catchment in order to establish its spatial variability. This was done using continuous recording rain gauges so that the temporal variations in the rainfall could be observed. The resulting stream flow was monitored and recorded by means of a gauge which continuously recorded the stream stage at a specific point. The stream stage can be converted to streamflow by the use of a rating curve. The rating curve is a numeric relation between a stream’s stage and its streamflow. The rating curve was developed by using a salt dilution technique to establish the streamflow while a depth sensor recorded the stream stage. 

This research seeks to achieve the following objectives:

· Establish a rating curve for high discharges in the St. Joseph River;

· Select  an appropriate Time of Concentration procedure;

· Optimize a network of raingauges;

· Calibrate a hydrologic model with data from the St. Joseph River Catchment.

Some Issues in Improvement of Remanufacturing Operations: A Lean Evaluation Approach 

Jainarine Bansee 
Abstract

The economy of Trinidad and Tobago (T&T) is mainly supported by the energy sector with industrial plants which are highly capital intensive. For efficient operations of these plants a prerequisite is effective management of various remanufacturing operations. Remanufacturing is the removal of a part from its functional operation after a number of service hours, disassembling same and conducting manufacturing processes to retain the original engineering specification of the part. This will extend the operational life of the part and save the organization the cost of a new replacement.

 Today’s market turbulence and hyper-competitive global environment has led to higher demands on small and medium-size enterprises (SMEs) in order to meet customer orders of mass customization. Otherwise, problems such as frequent product changeovers, high manufacturing flow time, low system utilization and increase in work in process inventory levels will become a challenging task to SMEs. It is anticipated by systematically identifying and reducing the manufacturing process wastes via the adoption of lean manufacturing philosophy and principles, SMEs may attain market sustainability. The literature supports cellular manufacturing as a major lean tool for elimination/minimization of various process wastes such as frequent job changeovers, job waiting time, and unnecessary worker moves on the shop-floor. Hence, this research expects development and evaluation of an innovative design methodology for creation of work-cells within a remanufacturing environment with an aim to meet the internal and external customer requirements. 
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Design, Testing and Development of Free-Form Objects: A Reverse Engineering Approach
Fahraz Ali

Abstract

Most manufacturing enterprises focus on the delivery of increased productivity together with high quality products through integration of computer aided design (CAD)/computer aided manufacturing (CAM) with computer aided engineering (CAE) tools. When this concept is applied to reverse engineering (RE), the challenge lies in quickly editing and modifying point cloud data collected from scanning the object in order to design a three dimensional (3D) CAD model for rapid manufacturing purposes.

This research presents a RE scenario to show how CAD and CAE systems are overlaid on geometric model design to realize the goals of better quality and productivity of scanned CAD models used for inspection purposes. Keeping the focus on free-form objects, the main objective of this research, is to develop a design process for generation of CAD models in the RE environment. Geometric dimensioning and tolerancing (GD&T) is used as a validation tool for comparison of the CAD models generated from digitized data to realize the design process utility for inspection purposes.

Keywords:
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The Design of a GIS-Based Model for Integrating Qualitative and Quantitative Parameters in Community Disaster Risk Assessment

Kerry-Ann Thompson

Abstract

The aim of risk assessment is to determine the nature and dimensions of disaster risk within a defined geographical area. A review of the literature indicates that risk assessment practice lacks a single spatial-analytical framework that is both conceptually holistic and supports diverse methodologies. In the Caribbean region in particular, the development of a regionally-applicable model for assessing risk in the region is particularly warranted. This study attempts to place the concept of a holistic risk assessment into the Caribbean context, by means of integrating qualitative and qualitative risk approaches into a framework that estimates the spatial and temporal potential for disaster at the community level. The specific objectives are: to define risk components and identify quantitative and qualitative indicators of each component; to develop a GIS Adaptive Risk Assessment Model (GARAM); to test the model in selected communities; to validate the model; and to develop an implementation plan for the model.

The GIS Adaptive Risk Assessment Model that is to be developed, tested, validated and implemented consists of three modules: hazard assessment, vulnerability assessment, and risk assessment. In an effort to achieve the aim of adequately and equally studying the human and physical dimensions of disaster risk, a mixed-methods methodology will be used. The vulnerability assessment module will consist of qualitative and quantitative methods. The hazard assessment module will be primarily a positivist exercise, with secondary data being collected and statistical calculations being made for each respective hazard. The risk assessment module will consist of mapping and compiling hazard and vulnerability data onto a GIS platform and weighting and combining each component (layers) into a single representation of risk. 

The use of Geodetic Techniques to Determine Vertical Deformation of Land on the East and West coast of Trinidad

Arleene Atwell-Martinez

Abstract

Vertical deformation of land can take two forms: uplift and subsidence, with subsidence having the greatest destructive impact. In the study area of Trinidad almost all its major settlements, infrastructure and other tourism related activities are located near the coastal areas. These locations are vulnerable to future sea level rise as a result of both global warming and land subsidence. This paper is only concerned with the effect of sea level rise due to land subsidence.
This research investigates vertical deformation on the west and east coasts of Trinidad. The analysis was achieved using a combination of first order precise levelling data and semi-continuous GPS observation. The vertical changes per year were computed for eighteen selected Lands and Surveys Division benchmarks between the years 2006 and 2007.The research was completed to a precision of +/-5mm in the vertical component for both precise levelling and GPS techniques. 
The highest subsidence rate of 18mm per year occurred at BM334 in the region of La Brea, and the highest rate of uplift of 15mm per year occurred at SBM37 in the region of Mayaro. Conclusions were drawn from this study; the first is that subsidence is occurring in the south west coast of Trinidad. This could be due to both geologic and man-made activities. The second is that the rapid uplift rate in the south east of the island can be a result of geological faults located in that area. The results of this study proves that continuous monitoring of the Trinidad coastlines is necessary to aide in any efforts to mitigate the slow disaster threatened by vertical land movement. 
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