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ABSTRACT
Two marine outfall projects and one marine intake/outfall project are presented. Common for the projects is that
flexible and non-corrosive polyethylene (PE) pipe has been identified as being the technically and economically
most feasible solution. For two of the projects, this is an up-date of the paper presented at MWWD2000 [']. For
those, the design philosophy is only briefly described and the presentation is focused on experience from
operation/maintenance and construction work, respectively, carried out since then.

INTRODUCTION

Celbi and Soporcel Pulp Mill Outfall in Portugal

This is an up-date of the paper presented at MWWD2000 and includes experience from inspections and
cleansing/pigging operations carried out since then.

The Celbi and Soporcel pulp mills are located some 15 km south of Figueira da Foz in central Portugal. The
effluent from the Celbi mill was originally discharged via a canal to a creek for further transport to the sea. The
outlet system for the Soporcel mill originally included a pipeline to the mouth of the above-mentioned creek.

In 1989, SWECO was commissioned by Celbi to study and propose a new outlet pipeline system from the mills
to the sea and the possibilities to integrate the two systems. It was then concluded that separate pipelines from
the two mills should be selected, and that advantages would be gained if the two outlet pipelines were
constructed close to each other under the same installation contract.

Maximum projected effluent flows were revised during the project to 1.1 m*s for Celbi and 1.2 m%/s for
Soporcel resulting in the need for only one common submarine pipeline as a first step. The new Celbi and
Soporcel overland pipelines, GRP of diameter 1,200 mm, run in parallel to a common de-aeration chamber near
the shoreline. PE pipe OD 1,200 mm SDR 26 was chosen for the common submarine pipeline, which extends
1,500 m out into the sea. Flexible PE was selected due to the dynamic nature of the sandy seabed and the wall
thickness for ease of handling and due to the deep burial outside the de-aeration chamber. The thermally resistant
PE63 grade Borealis ME0909 was selected due to the elevated effluent temperature, up to some 40 °C. The
system is fed by gravity, no pumping will be required.

The extreme 400 m of the submarine pipeline at a water depth of about 14 m forms a diffuser for spreading and
dilution of the effluent. The pipeline is located on the seabed apart from in the surf zone and through an offshore
sand bar, where it is trenched down. It is loaded with concrete anchor blocks to between 65 % and 130 % of the
pipe’s displacement in order to safeguard stability against wave and current forces.

The outfall was put in operation in 1995. Since then, regular monitoring and surveys have been carried out with
regard to the structural, hydraulic and sanitary function of the outfall.
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Gaza 140 MW CCPP Seawater Cooling Intake and Outfall in Gaza, Palestine
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