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Introduction

In February 2008 approximately 100 Pressure Equalizing Modules (PEM) drain tubes were installed at the critically eroding beach at Hillsboro Beach in Broward County on the Atlantic coast, as an Experimental Test project supported by the Florida DEP. The 2 mile project was the first US installation of PEM, a technology that had been used in other parts of the world since 1997. 

Technology

The PEM System is a passive drainage technique designed to reduce groundwater pressure and enhance inter-granular friction. As a result more sand will stay on the beach in stead of being washed back to the sea and the nourishments will last longer. It is characterized by having independent 6ft long vertically installed hollow tubes with tiny slits, no pumps, no energy consumption and no CO2 emission. The PEMs connect the different strata of the beach allowing the water to find the easiest way out during falling tide, typically a coarser layer, resulting in improved drainage. A connection to the atmosphere through a vent at the top of the tube allows pressure to be equalized, hence the name Pressure Equalizing Modules. The system has previously been installed in Europe, Asia and Africa, as a stand alone solution or in combination with beach nourishment. 

Environmental impact

The PEM system is a soft technology and the tubes cover less than 10 sq. ft per mile of beach, and is installed within the subsurface - invisible to the naked eye. According to Dr. Curtis M. Burney, PhD, Nova Southeastern University, Oceanographic Center, the PEMs in Hillsboro Beach had no negative effect on turtles nesting, nesting success, or hatchling emergence. In 2009 the zone with the highest number of green turtle nests in Broward County was in the area with PEMs installed. No effect on bird life has been observed either.  

Application of technology

Provided the site specific conditions are favorable, the PEM system offers a cost effective way to save scarce sand sources and extend the life of beaches as presented by Brøgger et. al in 2008
.

Paper content

This paper will describe the theory behind the PEM technique and outline the background of the Hillsboro Beach project, the objectives of the project, the site specific conditions, and the actual installation procedure at Hillsboro Beach. The objectives of the technology will be compared to the results after 6, 12, 18, and 24 months in terms of technical results as well as environmental impacts, and lessons learned will be described. 

Surveying and Monitoring

Finally a method for determining the suitability of sites for the PEM technology will be discussed using advanced monitoring techniques such as geophysical mapping using Multi-Electrode Electrical Resistivity (MER) – MER and Multi-Channel Analysis of Surface Waves – MASW as well as other techniques.
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