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Guanabara Bay sits beneath the iconic Sugar Loaf Mountain, and is set to be the location 
for the sailing events of the 2016 Olympics. However, practising international 
contestants have complained of detritus in the water presenting a hazard and there 
is concern that the event may have to be moved further out to sea. “Sailors have 
reported floating TV sets, sofas and dead animals,” says the University’s Rodolfo 
Paranhos. “These items present a physical hazard that can damage a yacht or get 
caught up in the rudder, causing it to lose its place in a race. However, chemical 
and biological pollution represents a potentially more serious threat, because of the 
diseases that can arise from sewage pollution.”

Greater Rio has a population of over 10 million people and millions of litres of 
untreated sewage are discharged into Guanabara Bay and into the rivers that feed 

it, every day. As a result, these rivers are largely 
anoxic – incapable of supporting normal aquatic 
life. The Brazilian government has taken some 
initiatives to address the pollution, with nets 
preventing debris from entering the bay and 
so-called ‘Eco-Boats’ scooping up floating and 
slightly submerged debris. There has also been 
some effort to reduce the amount of untreated 
sewage reaching the bay, but Rodolfo Paranhos 
said: “It is probably now too late to solve the 
problem, because of the infrastructure that would 
be required to provide effective sewage treatment. 
However, importantly, this would be an indication 
that the promised environmental legacy of Rio 
2016 has failed.”

The analysis of water samples from Guanabara Bay 
has revealed worrying trends in water pollution. 
High levels of ammonia and total nitrogen have 
been caused by population growth without 
concurrent growth of sanitary infrastructure. As a 
result, the area’s rivers are largely dead, biodiversity 
is damaged, and some of Rio’s beaches are unsafe 
for swimming or other water based activities.

With the benefit of 20 years’ of data, the 
University’s laboratory is able to identify both 

pollution incidents and long-term trends. “This necessitates the analysis of large 
numbers of samples, with a major focus on accuracy and reliability,” says Rodolfo. 
“So, we participate in an international calibration exercise to ensure that our 
results are highly accurate, and the installation in 2012 of a five channel Seal AA3 
automated continuous segmented flow analyser, has provided a tremendous increase 
in sample throughput capacity.

“Prior to the arrival of the AA3, all of our samples were individually tested manually 
with a spectrophotometer, but we are now able to analyse multiple samples 
simultaneously for parameters such as ammonia, nitrate, nitrite, orthophosphate, 
silicates, total nitrogen and total phosphorus. 

“Typically, we test 40 to 50 samples per day, but with the AA3 we can easily increase 
this to 100 when necessary. This means that we are now able to test many more 
samples with the same level of funding so I am naturally extremely happy with the 
Seal analyser.”

Other Rio 2016 events will also be dependent on water quality. For example, the 
triathlon swimming will take place at the Copacabana and the rowing events will 
take place on the Rodrigo de Freitas lake, which recently suffered a major fish kill. 
“This may not be due to pollution,” Rodolfo commented. “The lake contains a high 
level of sediment which is disturbed during high winds and this could cause a sudden 
drop in dissolved oxygen, which would cause fish to die. Unfortunately, we do not 
have funding to test the lake so, at this stage, we cannot be certain.”

In summary, automated segmented flow analysers enable laboratories to dramatically 
increase work flow, whilst maintaining high levels of accuracy and reliability 
without incurring high operational costs. These benefits are exemplified by the 
marine biology laboratory at the Federal University of Rio de Janeiro, which has 
demonstrated the advantages of long-term monitoring programs in the identification 
of water quality trends. The knowledge that this data provides can then inform 
science-based political decisions, and one can only hope that urgent action will 
be taken to ensure a safe Olympics with a legacy that benefits the Rio de Janeiro 
environment.

Rodolfo explained some of the water pollution issues during an interview with the BBC – 
see http://www.bbc.co.uk/news/world-latin-america-31980723

Scientists at the Federal University of Rio de Janeiro, who have been testing the waters around Rio for the last 20 years, have expressed disappointment with the lack 
of progress being made in preparation for the 2016 Olympics. Employing advanced technology from Seal Analytical, the university’s marine biology laboratory has 
revealed worrying trends for parameters such as ammonia, nitrates and phosphates.

Scientists in Rio are highlighting water pollution issues ahead of the Rio Olympics in 2016

Multiple samples are analysed 
simultaneously for parameters 
such as ammonia, nitrate, nitrite, 
orthophosphate, silicates, total 
nitrogen and total phosphorus

Autoanalysers help Rio lab to dramatically increase work fl ow in long-term water monitoring programs
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