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Submarine outfalls are built as significant elements of an integrated environmental protection system for coastal areas facilitating and/or creating possibilities for economic activities within its immediate context. 

The aim of this study is to present a risk assessment methodology to submarine outfall projects that provides information about the conditions of the receiving medium, predicting a long-term behaviour of the plume near the coastline, which allows a multicriteria and an adaptative design of these structures assuring that they will remain operational during their useful life.

The procedure for calculating target design levels determines if a project satisfies the safety, serviceability, and exploitation requirements for the recommended levels of reliability, functionality, and operationality during all of the project phases [Losada and Benedicto, 2005] by defining the general and operational intrinsic natures of the structure [Mendonça et al, 2012a]. 

The main failure modes regarding operational limit states are identified and described. The study focus on the environmental failure effects of submarine outfalls related to the inefficient plume dispersion. The environmental values considered are aquatic ecosystem and recreational activities.

The developed methodology focus on three main aspects (Figure 1):

· Accomplish the environmental limitations established in Portuguese and EU Directives;

· Provide a probabilistic approach of the project of submarine outfalls, implementing a Monte Carlo simulation methodology that considers climatic variability and mid long term trends; 

· Implement procedures to predict plume temporal and spatial variability (yearly).

For modeling the effluent fate it is required to have the boundary conditions that force the hydrodynamic model. After the astronomical tide, that is a deterministic variable, the main forcing agent is the wind. Then, for applying the probabilistic verification and design procedure proposed in this work it is necessary to implement a Monte Carlo simulation methodology for wind time series, accounting for both wind speed and wind direction.

In this work a simulation methodology is proposed that is based on the use of mixture non-stationary distributions for deseasonalization of the data, and a combination of copula-based and autoregressive models for modeling auto and crosscorrelation of the series. The proposed methodology is based on Solari and Losada (2011).

For modeling the effluent fate TELEMAC [Hervouet and Bates, 2000] is applied. The main goals of implementing TELEMAC are: (i) to simulate 1000 statistically independent events (yearly) scenarios in feasible computation times, using simulated wind time series as boundary conditions, while (ii) representing the typical annual wave–current conditions. 
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Figure 1 – Developed methodology scheme
The methodology will allow verifying/adapting the design operational target levels defined in Mendonça et al. (2012a) and analyzing management strategies and their consequences for loss of operationality applying multi-criteria assessment. The methodology results are expected to help identifying the structure’s probability of failure or stoppage and the definition of operational target design levels enabling decision on project design alternatives. 
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