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INTRODUCTION - BEACH DRAINAGE 

Beach drainage or ‘beach face dewatering’ involves the localized lowering of the water table 
beneath and parallel to the beach face.  This has been demonstrated to cause accretion of 
sand above the installed drainage system.  Sand is in continual movement on a wet beach 
face due to wave and tidal action in the ‘swash’ zone.  Under specific conditions, beach 
drainage systems can halt beach erosion and promote sand accretion by adjusting the 
dynamic equilibrium that exists on sand beaches. 

The accretion or erosion of a beach is influenced by a number of hydrodynamic forces in a 
beach surf zone.  The effects and interaction of these sediment transport mechanisms have 
been studied since the 1940’s.  It is well understood that lowering the water table in granular 
soils improves their stability and eliminates the tendency for them to move (ie, ‘well-pointing’).  
A number of theories have been proposed to explain the empirical evidence for sand 
deposition from beach drainage (ie, backwash reduction, seepage reduction, liquefaction 
reduction).  These and other theories continue to be studied around the world expanding our 
understanding of the complex interplay of forces that can be seen working on the beach face. 

It is evident that lowering the water table under the beach eliminates buoyancy factors and 
reduces the lubricating effect between the grains, restoring the frictional characteristics of the 
sand.  Percolation of ©swash water© into the beach means less backwash energy, which 
encourages suspended sand to settle out on the beach face. 

This is achieved by installing a drainage system in the beach that lowers the beach face water 
table, intercepting the flow of swash, tidal and inland ground water.  Collection pipes are 
buried in the beach parallel to the coastline to create an unsaturated zone beneath the beach 
face.  This unsaturated zone is achieved by draining the seawater away by gravity to a 
collector sump and pumping station.  The sump and buried pumping station can be located at 
the back of the beach, where they are not readily visible.  A typical pumping station might 
consist of two submersible electric pumps located in a buried concrete chamber.  The only 
visible feature of the system may be the pump station control panel that regulates and 
monitors the pumps, sends data and receives control signals. 

 

A useful side effect of the system is that the collected seawater is very pure because of the 
sand filtration effect.  It may be discharged back to sea but can also be used to oxygenate 
stagnant inland lagoons /marinas or used as feed for heat pumps, desalination plants, land-
based aquaculture, aquariums or seawater swimming pools. 

Beach drainage systems have been installed in many locations around the world to halt and 
reverse erosion trends in sand beaches.  Beach drainage was commercially developed by 
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Hans Vesterby and the Danish Geotechnical Institute over the last 20 years.  Twenty four 
beach drainage systems have been installed since 1981 in Denmark, USA, UK, Japan, Spain, 
Sweden, France, Italy and Malaysia. 

Beach Management System Installation – Sailfish Point, Florida 

 

 

 

 

 

 

 

 

 

 

 

 

In combating the erosive forces from wave action this soft engineering solution has been 
shown to be effective and environmentally acceptable but specific conditions must be met for 
a beach drainage system to be effective.  These conditions relate to, 

• permeability, uniformity and depth of beach sand layer(s) 

• wave & wind climate 

• tidal dynamics 

• materials budget in the littoral drift zone. 

Beach drainage can be used in combination with beach nourishment where it is identified that 
there is insufficient material within a ‘closed system’ or to eliminate /reduce the need for 
continual renourishment. 

The potential advantages of a beach drainage system include, 

• the discreet nature and minimal environmental impact of the operating system 
compared with nourishment or existing hard engineering solutions 

• provision of a buffer zone from storm events and seasonal erosion and improved 
recovery time to pre-storm equilibrium following storm events 

• improved amenity value for recreational beaches by increasing the available high 
tide beach width /height and providing a dry beach surface between the tides 

• natural dune growth and rehabilitation will be encouraged adjacent to the installed 
system due to the increased availability of wind blown sand 

• protection of coastal fresh water environments from sea ‘over-topping’ and 
seepage contamination 

• better ‘natural character’ outcomes than hard engineering or nourishment 

• a gentle form of sand replenishment - the risk of reef and beach habitat damage 
from nourishment activities is eliminated 
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• the cost per meter of coastal protection can be much lower than other solutions 
but this is dependent on system length and other cost sensitive factors 

• the system may offer an easier route through Resource Consent procedures. 

INTERACTION WITH COASTAL PROCESSES 

The existing sediment transport regime may be altered by a beach drainage system.  Sand 
lost from an eroding beach forms part of the materials budget in the littoral zone.  A beach 
drainage system will hold and/or accumulate sand in front and above the filter drain 
installation.  A new dynamic equilibrium will develop as pumping rates reduce and stabilize.  A 
discrete volume of sand is taken from or prevented from entering the littoral drift zone.  This 
volume can be estimated based on design expectations for the system.   

DESIGN INFORMATION 

To design a beach drainage system, historical and current information is required on the 
following, 

• permeability, uniformity and depth of beach sand layer(s) 

• wave & wind climate 

• tidal dynamics 

• materials budget in the littoral drift zone. 

The viability of a proposed site must be confirmed before any detailed design is undertaken.  
This can be a staged process that may include pre-feasibility and feasibility studies. 

Pre-feasibility Study 

The pre-feasibility study can mainly be a ‘desk-top’ exercise but should include the sampling 
and analysis of the beach sand.  Information to be gathered may include, 

• representative sand samples and photographic survey 

• geographical maps and aerial photos (historical & current) 

• geological description and maps (local & regional) 

• any available historical survey data (ie, beach profiles, drilling logs, beach water 
table records) 

• any available wind, wave and current information 

• tidal variation 

• existing reports and studies 

• general information on the historical development of the site (natural & human) 

• questionnaire survey of local residence 

• any information on littoral drift (directions, net & total volumes). 

Feasibility Study 

The feasibility study should include a comprehensive report and may require data from the 
following activities, 

• drilling and sampling of the beach face 

• laboratory analysis of samples (description, grain size distribution) 

• filter screening on at least one bore hole 

• analysis of hydraulic properties of beach deposits - simple test pumping of filter 
screened bore holes (including falling head tests) 

• monitoring of ground-water and sea level changes 

• water sampling and chemical analysis 



SHOREGRO:  A SOFT ENGINEERING SOLUTION FOR SOFT SHORELINE EROSION 

ShoreGro Technology Introduction.doc  19/12/03  Page 4 of 5 

• evaluation of the prevailing hyrogeological conditions 

• beach profile survey to 1m below MSL. 

Some additional survey data will be required to facilitate detailed design of the pumping 
station and discharge pipeline. 

LOCATION AND DIMENSIONS 

The design and installation of a beach drainage system is site specific.  The engineering 
design requires evaluation of the interaction between many parameters.  The efficiency of the 
method depends upon the beach sand having a permeability that falls within a specific range 
to allow drainage at a sufficient rate.  Wave climate, tidal range, slope of beach face, shape of 
near-shore bottom profile and quantity of gross littoral drift also affects system efficiency. 

The critical elements for the successful design of a beach drainage system are, 

• the correct evaluation of the beach material with regard to the cone of depression 
for water table draw-down 

• design, position and depth of the filter drains 

• required flow calculations and subsequent pump and pipeline sizing. 

All of the above elements are site specific.  Common elements to all beach drainage systems 
are, 

Filter drains.  A number of designs and materials have been successfully employed.  
Existing system lengths ranging from 180m to 600m connected to a single pump station.  
Flow rates have ranged from 100 to 1400 m3/hr.  Pipe diameters have ranged from 50mm to 
450mm at depths of 0.8m to 2.5m below MSL. 

Pumping station.  These can be very similar in design to common sewer pump stations. The 
required chamber depth will vary depending on total distance of gravity flow and ground 
elevation at the site of the pump station (commonly, 4 to 8m deep).  The pumping 
arrangement is normally gravity wet well with pressure discharge piping and submersible 
electric pumps.  Piping materials are usually stainless steel.  The control systems normally 
associated with the pump station are incorporated in a small steel cabinet and generally 
include a SCADA system. 

Discharge pipeline.  Design is dependant on discharge location (back to sea or to a 
sheltered location behind the beach) or whether water utilization is incorporated in the 
system. 

SUMMARY OF BENEFITS 

Beach drainage or ‘beach face dewatering’ involves the localized lowering of the water table 
beneath and parallel to the beach face.  This has been proven to cause accretion of sand 
above the installed drainage system.  A correctly designed, installed and operated system 
can provide an increase in (and control over) beach width and height which can provide, 

• stabilization of an eroding beach 

• a buffer zone from storm erosion events 

• natural dune growth & rehabilitation 

• coastal fresh water environment protection 

• no risk to reef environments or beach habitats 

• improved ‘natural character’ 

• increased amenity values 

• a source of filtered sea water 
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• a simple route through consent procedures 

• low cost solution in comparison with alternatives 

• an environmentally discreet solution 

• broad community acceptance. 

COMPARISON OF OPTIONS 

The following comparison table compares erosion options against six assessment factors.  
This table has not been designed as an option selection tool.  Scores would vary between 
beach erosion sites and expert opinion.  The table is designed to highlight the differences and 
similarities between the various options, and with beach drainage technology. 

 
 

The costs of installation and operation per meter of shoreline protection will vary from project 
to project due to the following cost sensitive factors, 

• system length (non-linear cost elements) 

• pump flow rates (sand permeability, power costs) 

• soil conditions (presence of rock or impermeable strata) 

• discharge arrangement /filtered seawater utilization 

• drainage design, materials selection & installation methods 

• geographical considerations (location logistics) 

• regional economic considerations (local capabilities /costs) 

• study requirements /consent process. 

The costs associated with a beach drainage system are generally considerably lower than 
hard engineered structures.  They also compare very favorably with beach nourishment 
projects, particularly when long-term project economics are considered (nourishment projects 
often has a limited life or a program of re-nourishment). 


