
What is Eutrophication? 
 

It is the combination of physical, chemical, and biological changes that 

take place is waterways, rivers, lakes and marine ecosystems due to an   

increase in sedimentation and the concentration of nutrients, mainly   

phosphorus and nitrogen. This increase in nutrients stimulates the      

primary productivity of the ecosystem causing displacement species to 

dominate. This leads to negative environmental affects including anoxia, 

coral reef degradation, severe reduction in water quality, and the loss of 

aquatic and marine life. 

International Water Projects specialise in the  

control and mitigation of eutrophication.  



What Causes Eutrophication 

The two main nutrients that cause the 

problem are nitrogen and phosphorus. For 

many years nitrogen has been the focus of 

control efforts however recently the re-

sults of 37 years of    research by 

Schindler et al, (Schindler DW, et al. 

(2008) Eutrophication of lakes cannot be 

controlled by reducing nitrogen input,  

Results of a 37-year whole-ecosystem   

experiment. Proc Natl Acad Sci USA 

105:11254–11258.5.) have shown that 

phosphorus is the key. In fact they found 

that decreasing nitrogen without           

decreasing phosphorus actually makes 

things worse. This is essential knowledge 

for those who are seeking to protect 

inland or coastal  ecosystems. 

Of course control measures must apply to both Nitrogen and Phosphorus. In general 

terms this  includes: 

 Decrease in the use of fertilisers 

 Containment and treatment of manure 

 Tillage practices that conserve soil 

 Vegetated buffers along shorelines 

 Maintenance and restoration of wetlands 

(See Carpenter SR et al, (1996)    Nutrient pollution of surface waters with phospho-

rus  and nitrogen. Ecal Appl B552 – 568.) 



Island Nations and Coral Reefs 

The biggest single threat to Island Nation economies is 

the loss or degradation of their coral reef systems. This 

has not had the recognition it deserves and donors,       

development agencies, and legislators have all focused on 

issues such as potable water supplies for their populations 

rather than dealing with this underlying and much more 

serious problem. 

The fact that coral reefs are degrading is well accepted. In 

a recent conference in Edinborough Malcolm McCulloch 

from the Australian National University reported that 

30% of the earth’s coral reef area had been lost in the last 

30 years and in the Caribbean 90% of coral reefs had been 

lost. 

The consequences of loosing coral reefs are devastating 

and include: 

 Loss of marine habitat for fishing 

 Loss of tourism 

 Loss of traditional and cultural activities 

 Loss of the source for white sand 

 Loss of a natural barrier to protect the      

shoreline from wave action and erosion 

In countries like Fiji and Vanuatu economies could be     

ruined. A very small window of opportunity exists where 

we may be able to implement controls that will save this 

all from happening. 

Eutrophication turns coral reefs like 

this... 

...into this 

And beautiful island beaches like 

this... 

 
...into this 



What Can Island Nations Do? 

The main point source of phosphorus in the Island Nations is sewerage. 

Kingston Harbour, Jamaica had coral reefs until the early 1970s. Due to 

cumulative impact of sewage build-up, deeper waters of the harbour     

suddenly went completely anoxic (Wade et al., 1972). So unless there    

are large adjacent areas of modern agriculture the key focus has to be        

sewerage. That includes human sewerage and animal sewerage.  

UNESCO recently distributed a paper on piggeries waste that reported    

on a study done on the Coral Coast of Fiji.  The study showed that an         

estimated 35-40% of the anthropogenic nutrients entering the fringing 

reefs was from pig rearing. Pigs produce three times as much nitrogen 

waste per unit weight compared to humans as well as large amounts of 

phosphorus. What makes it worse is that the location of many pig pens    

is right on the seashore.  

A New Emphasis 

Often coral reef degradation is simply written off to global warming. It is 

interesting to note that most Island Nations with Coral Reef Systems do 

not contribute in any significant way to global warming. If the emphasis is 

left on global warming Island Nations may be led to believe there is   

nothing they can do to protect their children’s futures. International Water 

Projects firmly reject that point of view and recommend measures, which 

we believe, have a strong academic and practical basis. 

We point out that global warming may in fact benefit some reefs. 

McCulloch has described how that in periods of sea level rise of up to 6 

metres over the last 500,000 years, reefs have in fact expanded and        

increased. Global warming is not the real focus of coral reef protection. 



Nutrient Control 

The key issue for Island nations is legislation which demands nutrient      

control, and in particular, Phosphorus control. International Water Projects     

advocates legislation that demands all sewerage to be treated to a         

secondary or tertiary level with nutrient removal. 

Coral reefs have evolved in the lowest nutrient environment in the world, 

the tropical ocean, where plants often consume all available nitrogen and    

phosphorus, at which point new growth is limited to rates at which these        

elements are provided by decomposition of dead organisms.  

The limits for nitrogen and phosphorus in effluent are presently set to   

limits that will not harm human health. Those limits are 700 to 1000 times 

too high to protect coral reefs. The question is how can the levels be      

reduced in a practical way so that coral reef systems are protected. 



Protection 

Countries with coral reefs must   

implement nutrient removal from  

human and pig effluent. This is  

easily achieved with a combination 

of sewerage treatment systems 

treating to at least a secondary level 

and then nutrient removal by using 

wetlands where bananas or other 

plants can be used to extract the  

nutrients for their own sustenance.  



The Standards 

Here is a quotation from one of the worlds leading academics in this field, Dr         

Thoreau, “Only in recent years have we have learned just how low nutrients 

must be to maintain healthy coral reefs. The limits were found independently by 

two researchers working on opposite sides of the globe, who were not aware of 

each other's work. By looking at the relative amounts of corals and algae along 

nutrient gradients from intense land-based sources, namely agricultural        

fertilizers in Australia and bird droppings on a mangrove island in Belize,      

Peter Bell and Brian Lapointe independently determined exactly the same limit 
for        acceptable nutrient concentrations. Biologically available nitrogen 

(nitrate plus ammonia) needs to be  below 1.0 micromole per litre (less than 

0.014 parts per million of nitrogen), and biologically available phosphorus 

(orthophosphate plus dissolved organic phosphorus) needs to be below 0.1 

micromole per litre (less than 0.003 parts per million of phosphorus). In         

addition concentrations of chlorophyll (in the microscopic plants called    

phytoplankton) needs to be below 0.5 parts per billion.” 

 

He goes on to say, “These values are all regarded as extremely low levels,      

almost undetectable, in coastal waters of temperate and cold zones. For years 

researchers measured concentrations in this range but thought that values were 

too low to possibly cause problems to reefs. This was wrong because they used 

irrelevant standards for acceptable nutrient levels. It is essential that              

appropriate water quality standards be applied in coral reef ecosystems if they 

are to be protected against eutrophication. These standards must be below the 

levels given above. In general, where water quality standards have been        

applied for tropical waters, they are often based on uncritical adoption of      

nutrient standards from North America and Europe that are irrelevant to the 

tropics because cold ecosystems are normally exposed to much higher nutrient  

levels. Many nutrient water quality standards available are related to human 

health and are even more worthless for coral reefs because humans can drink 

water with nutrient levels hundreds of times higher than coral reefs can stand.” 



Our Team 

IWP have a broad based team with global experience including: 

~ Water quality specialists 

~ Community health specialists 

~ Civil and agricultural engineers 

~ Specialists in 3rd world development 

~ Aid and relief specialists 

~ Project engineers 

~ Construction managers 

~ Water borne disease specialists 

~ Eutrophication Specialists 

Our team have been involved in projects all over the world      

including South Africa, Malawi, Zimbabwe, Zambia, Iran, 

Saudi Arabia, Yemen, Australia, New Zealand, North America, 

China, Singapore, Malaysia, Thailand, Indonesia, Fiji, The 

Chatham Islands, Papua New Guinea and Antarctica. 
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