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Summary

The use of submarine outfalls has been increasipglly (Grace, 2009) and their good working
conditions are of mandatory importance to the emvirent, welfare of populations and economy.
These structures are subject to the action of akeémate and usage exploitations agents, which
must fulfill overall safety and operational critri

Despite the fact that high-cost projects of ousfadlre a complex task that relies on many
disciplines, the risk management is still appliestinctively, with risks remaining implicit.

This work aims to create a consistent methodolagytlie risk management of the project of
submarine outfalls following the procedure of thpaBish Recommendations for Maritime
Structures, ROM, that is restricted essentiallyraobor and coastal protection structures (Puertos
del Estado, 2002). This methodology is expecteeviduate safety and operationality, as well as
some aspects of the performance of the submaritfielou

The first step of the engineering procedure spesifhe requirements and target design levels of
these structures in the project phase and is destcin Mendonga et al. (2013), together with
failure modes and corresponding limit states. Tk assessment procedure proposed in
Mendonca et al. (2012) is applied for operationalitl states (environmental failure modes)
focusing on the environmental legislative framewarlkmate agents on the coastline and effluent
fate and distribution.

The developed methodology analyses the plume bahavieach time interval (yearly) with the
objective to:

» Calculate the probability of exceeding a represemtahreshold value whose occurrence
may be significant to the operationality of the usture (e.g. faecal coliform
concentration);

» Calculate the persistence of the exceedance oftresthold value;

» Calculate the frequency and seasonality;

 Identify the areas with high probability of excerda of that threshold value;

» Establish a relation between wind forcing and sigfaurrents, finding out if the spatial
variability of plumes is primarily determined byraispheric forcing;

* Quantify the physical forcing mechanisms that govire variability of plumes in the
studied coastal system; and

» Define the plume distribution function and its lovemd upper characteristic levels.

The numerical modeling process uses TELEMAC (Gdllah al., 1991): (i) to simulate 1000

statistically independent event (yearly) scenandgasible computation times, using Monte Carlo
simulated wind time series as boundary conditiamsile (i) representing the typical annual

current conditions.

Project design alternatives for submarine outfslisuld be drawn based on these result analyses
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with solutions flexible enough to be constantly gated and improved in order to fulfill expected
environment protection requirements as the Marinat&yy Framework Directive and established
target design levels of operationality.

Empirical orthogonal functions (EOFs) to find wagsreduce the dimensionality of the system

and find the most important patterns explaining Wagiations will be applied to TELEMAC
results.

To illustrate the procedure, an application to shbmarine outfall of Vale de Faro, situated in
Praia do Inatel, Albufeira, in the south coast oftégal is analysed (Figure 1).

a = & b)
Figure 1. Vale de Faro submarine outfall, Portugplocation; b) effluent transport near the
coastline.
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