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The inclusion of ReFlex mesh elements and Atlantis G-ocell 
System in the profi le provides load-bearing capacity of a 
secondary bitumen road, prevents compaction and enables 
rootzone aeration.  Atlantis Corporation has developed and 
produced the Atlantis G-ocell, and Tensar International, has 
developed and produced mesh elements.  Both elements have 
been extensively researched and certifi ed by several universities 
over the past 15 years.

The profi le can be installed on either a consolidated clay or 
concrete base.

All can be simply combined with a water-recycling system 
and lower fertiliser quantities, reducing contamination of local 
watercourses with leached nutrients.

Benefi ts:

All weather
High infi ltration rates exceed 100mm/hr• 
Consistent surface whether wet or dry• 
All weather used• 

High use of sports fi elds
Excellent turf• 
Greater number of events all year• 

Better growth all year
Reduced usage damage• 
Rapid recovery after usage  damage• 
Increased moisture retention• 
Increased root zone aeration• 
Compaction relived by spring-back action of ReFlex mesh • 
elements 

Low maintenance
Minimum irrigation • 
Large reduction in chemical usage • 

Ecologically friendly
Safe water• 
Reuse of water• 
High reduction in chemical use• 

High infi ltration rates exceed 100mm/hr• 
Consistent surface whether wet or dry• 
All weather used• 

A state of art and the 
most Sport Field ever 
constructed
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Location    Sport Application  Country  

Yankee Stadium                 Baseball    USA  
Homebush Olympic Stadium       Field/Rugby/Soccer   Australia  
Crystal Palace                  Soccer    UK  
The Gabba Cricket Ground    Cricket    Australia  
Melbourne Cricket Ground   Cricket     Australia  
Mt. Smart Ericsson Stadium  Field/Rugby/Soccer  New Zealand 
Westmead Tennis Centre   Tennis    Australia  
Horse Racing                        Race    Australia  
Sultan of Brunei’s Polo Field  Polo    Brunei  
Brunei National Stadium   Field/Soccer                         Brunei  
Carringbah Bowling Green  Greens bowling    Australia  
1st Coast High School   Baseball    USA 
Westfi elds Sport School   Filed/Soccer   Australia
Seven Hills Sport School   Filed/Soccer   Australia  
  

Sport Fields Projects
Atlantis Water Management’s Matrix® Tanks were installed 
at an East Brisbane primary school in Brisbane next to the 
GABBA for the harvesting of water off the roof of the oval’s 
grandstands as well as capturing the water after the sports 
fi eld is watered. The tank is 1 Megalitre (35,314 cu. ft) in size 
and will allow the capture and reuse of water for the GABBA 
and not taking up space in the school’s playground.

The Atlantis® Matrix® Tanks were specifi ed by the Queensland 
Department of Project Services after consultation with Atlantis 
Water Management’s Queensland distributor, John Jensen of 
East Coast Environmental Solutions.

The tanks will not only capture the rainwater off the roof of the 
grandstand but will help conserve and capture the water from 
the watering of the oval. The Atlantis® modular tank system 
to help the GABBA save water and ensure water is recycled 
effi ciently in an environmentally friendly method while saving 
money on both materials and installation costs if they had 
used conventional methods of water capture. The project 
was installed during a two week period to ensure minimal 
disruption to the GABBA and  the school.

GABBA, 
Queensland, 
Australia
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Golf Course                     Country  

Sanctuary Cove Golf Course Australia  
Brookvale Golf Course  Australia  
Bay View Golf Course  Australia  
Balgowlah Golf Course  Australia  
Parramatta Golf Course  Australia  
Ryde Golf Course               Australia  
Asquith Golf Course  Australia  
Warringah Golf Course  Australia  
Manly Golf Course  Australia  
Edelweiss Golf Course  Japan  
Ohito Golf Course  Japan  
Singapore Country Club  Singapore 
Los Leones Golf Course   Chile  
Royal Brunei Golf Course  Brunei  
Hong Kong Golf Course  Hong Kong 
54 Hole Golf Course  Korea  
Sabah Golf Club   Malaysia  
Guadalajara Golf Course  Mexico  
Medalist Country Club  USA

Golf Course Projects
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Introduction
Most golf courses are a major sources of water pollution 
and subsequent  stormwater mismanagement that 
leads to eutrophication of waterways and waste.
The reasons are pure economics or environmental 
ignorance in terms of golf-course design. Ecology and 
economy have been considered in the same context, 
as preservation of the environment involves fi nancial 
obligation; an optional expense when it comes to 
development in any form.
This manual is designed to provide the reader with a 
simple understanding of natural hydrology, and how 
to successfully recreate this natural condition in a 
golf-course environment to achieve a successful golf 
course water management, maintaining consistent 
playing conditions and preservation of the environment 
and water quality.

Background
It must be understood that traditional drainage 
practices will not provide an ecologically sustainable 
method of water management. Traditional methods of 
drainage only add to the  exponential degradation of 
water quality. Golf course experts do not understand 
drainage and infi ltration, and they have the tendency 
to confuse these opposite concepts. Successful 
and sustainable golf courses nevertheless require 
an effi cient, low maintenance water management 
system based on infi ltration. However, natural 
infi ltration principles should be observed, understood 
and then adopted.  Allowing water to immediately 
infi ltrate the ground eliminates surface runoff, erosion 
and water contamination.  With the appropriate 
water management, water quality is preserved and 
groundwater resources are replenished.  In other 
words, it is necessary to re-establish the link that has 
been missing from the urban water cycle - infi ltration.

ECOLOGICALLY SUSTAINABLE GOLF 
COURSES

Infi ltration
Infi ltration is the process of rainfall soaking into the 
ground under natural conditions. It is not a singular 
occurrence however.  Infi ltration depends highly upon 
soils, the ambient fl ora conditions, chemistry of soil 
and temperature, and the land use associated with the 
area.
In areas of uncleared land that have retained their 
indigenous vegetation, more than 99% of rainfall can be 
expected to infi ltrate the soil, being stored and excess 
water to make its way into underground aquifers, 
eventually forming creeks, streams and rivers, or 
infi ltrating to groundwater through ponds and natural 
lakes.  A perfect water cycle is observed.

Alteration of these conditions will inherently alter the 
water behavior and an amount of runoff that is generated 
from a catchment.

Removing tree cover exposes shade-dwelling species 
that are unaccustomed to such light intensities, causing 
their rapid death. Removing large trees and other 
vegetation, together with the root system, causes the 
complete electromagnetic fi eld of the tree under the 
ground to disappear, and with it the capacity to attract 
water in the root system area. This reduces the ability 
of the water cycle to infi ltrate the soil and to dispose of 
groundwater via evapotranspiration.  Tree removal also 
leads to vastly reduced soil permeability, as root growth 
can no longer provide a means of soil movement and 
aeration, as well as the inability of artifi cial channels to 
cope with the extra fl ow, which could result in water 
contamination and erosion.

Exposing rich, moist soils to direct sunlight literally bakes 
the top soil turning into a decalcifi cation reducing the ph, 
creating a near-impervious acid ground condition with 
limited infi ltration capacity. Due to calcium depletion, 
there is an increase in acidity, “acidosis”, which makes 
the soil impermeable. The natural exchange of air and 
water particles from the atmosphere into the soil and 
from the soil into the atmosphere can no longer take 
place due to the reduction in biological activity within 
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the topsoil.  As a result, growing capacity of the topsoil 
is lost.

Fertilizers, poisons such as insecticides and pesticides, 
and hormones are then introduced to account for this 
loss.  When rainfall occurs, fertilizers are leached from 
the soil into the acidic runoff and carried into waterways, 
creating an excess of nutrients to riparian vegetation, 
damaging native species and allowing exotic weed 
species to fl ourish or die. Excessive nutrient loadings, 
combined with low dissolved oxygen (anaerobic) levels in 
waterways, eventually create algae blooms, threatening 
the existence of anything that relies upon an aerobic 
waterway for survival. 

As water cannot infi ltrate a denuded ground surface, 
the groundwater table is dramatically lowered.  Natural 
biological processes in topsoil can no longer add their 
regenerative qualities to infi ltrated water, and subsequently 
the water that does penetrate the soils and make it to the 

groundwater aquifer is inevitably contaminated in some 
form.

Increased Runoff
As infi ltration is reduced, surface runoff is increased 
proportionally.  Along its path, surface runoff collects 
vast quantities of sediment (erosion), dissolved fertilizers 
(leaching) and gross pollutants (organic matter, litter 
etc.).  These contaminants are then deposited in areas 
where fl ow velocity is reduced and particulates can settle 
(depressions, ponds, large streams etc.), Leading to 
clogging of the low lying ground surface (lost infi ltration) 
and further stagnation of already polluted water due to 
lack of turbulence and prolonged exposure to sunlight.

Non - Point - Source Water Pollution
This is an occurrence whereby water is polluted from an 
indefi nite source in terms of physical location.  Modern 
analytical techniques enable the determination of 

the particular contaminant, however the source of the 
contaminant is rarely located.

Non-point-source pollution is generated from large 
expanses of impermeable ground surfaces (sportsfi elds, 
roads, roofs, pavings) which, when inundated with 
rainfall, drain rapidly to stormwater drainage systems.  
Surface pollutants such as hydrocarbons (oil, grease, 
fuel residue) litter, heavy metals, nutrients and many 
more are collected by the surface runoff and carried into 
the drainage system.  This cocktail eventually ends up in 
the waterways.

Point - Source Water Solutions
To reverse non-point-source pollution, it is necessary to 
eliminate the pollution as close to the source as possible, 
assuming that the pollutant cannot be eliminated before 
becoming a problem. This is called point-source water 
solutions.

The low - lying areas that once served as inlets for the 
groundwater system are now vastly less permeable 
and, combined with the reduced groundwater recharge 
upstream, this leads to a vastly reduced groundwater 
table.

Water that once fi ltered in natural aquifers is now 
carried across the surface and discharged directly into 
artifi cial drainage channels receiving waters, depositing 
contamination that has been collected along the way.

The economic cost of reversing these occurrences can 
be more wisely applied at the time of development by 
implementing infi ltration and water management systems 
that account for the ecological alteration, by encouraging 
infi ltration and eliminating pollution at, or near, the 
source.
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Polo Field

Brunei
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Melbourne 
Cricket Ground, 
VIictoria, 
Australia
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Mooney Valley 
Race Track
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