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Nickel sulphate discharge into a river
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THE ACCIDENT AND ITS CONSEQUENCES

In southwest Finland, 66,000 kg of nickel, in the form of nickel sulphate solution, are discharged
into the river Kokemäki on the 5 and 6 July 2014. 

The facility at the origin of the discharge is based in the city of Harjavalta and is part of an industrial
platform specialised in non-ferrous-metals (copper and nickel). The facility produces about 50,000 t
of  nickel  cathodes, briquettes and chemicals per year.  It  produces metallic  nickel  used as raw

material in manufacturing of stainless steel and various metal alloys used for surface treatment purposes. The process is
composed of several hydrometallurgical subprocesses. The production line processes raw nickel, nickel sediments and
some secondary raw materials. After grinding, leaching and solution purification phases, the process solution is divided
and directed into  cathode and briquette  production lines.  The facility  also
produces nickel chemicals (inorganic nickel salts) from the nickel sulphate
solution. 
The facility is submitted to both Seveso and IED directives. The industrial
platform is situated within a groundwater catchment area (1st class in Finnish
classification).  The  groundwater  and  the  surface  are  historically  deeply
contaminated with heavy metals due to a long time industrial activity on the
area. The facility’s wastewater, after passing through a treatment plant, and
the cooling water are rejected to the Kokemäki river. This river is one of the
biggest in Finland with an average flow rate of 238 m3/s. The nearest dam is
located directly downstream of the industrial area. 

The accidental nickel discharge lasts during 30 hours. The highest measured
nickel  concentration  in  the  river  water  is  8,700  µg/l  (knowing  that  the
environmental quality standard for instant value is 34 µg/l and that the normal
concentration in the river is 1 µg/l). Smaller amounts of heavy metals, such
as cobolt (1,265 kg) are identified.

Less than one week after the discharge, environmental consequences are observed : millions of  dead mussels are
floating in the river. One of the four mussel species damaged is the “thick-shelled river mussel”,  Unio crassus, specie
protected by the European Habitats directive. According to investigations, up to 1,1 million Unio crassus specimen died,
i.e.  15  %  of  the  population.  Total  mussel  deaths  amounts  to  about  100,000  kg  in  biomass.  The  environmental
consequences affected the river on a length of a 35 km, nearly until the point where it flows into the sea.  

Regional environmental authorities in charge of the supervision of the facility (Southwest Finland ELY-center) obtain the
information about  a discharge on Monday 7 July,  one day after the plant  stopped the leak.  The magnitude of  the
discharge  is  initially  largely  unknown.  This  lack  of  information  causes  delays  in  the  decision  process  within  the
environmental authority (nature of the measures to be taken to perform samples, measures, to inform people…). The
actual magnitude of the discharge is revealed by the press the next day. 

At the end of the week, when the massive mussel deaths are discovered, media puts a lot of pressure on the authorities
and urges them for action. The accident becomes national focus and a major discussion topic. Indeed, the summer's
biggest political event and a big music festival take place in the city of Pori, situated 30 km away from Harjavalta, along
the  same river.  The media  reveals  that  there  are  diverging  opinions  between the  different  authorities  and  experts
regarding the precautions to be taken with the use of the river’s water and fish. Authorities are blamed for not reporting
soon enough and not warning about the consequences. Social media plays a large role in the diffusion of information and
rumours. The authority was unable to answer all the questions raised by the citizens. 

After  a  few days,  the  cooperation  between  the  different  authorities  gets  organised.  Daily  meetings  are  conducted
between  the  Regional  environmental  authority,  public  health  authorities  and  fishery  authorities.  National  level
environmental experts from the Finnish environmental institute, universities and ministries take part in the discussion and
decision process. The media pressure reduces. 

THE ORIGIN AND THE CAUSES

The accidental  discharge happened after a maintenance operation at the solution purification part of  the facility.  An
incorrectly assembled heat exchanger triggered a leakage in the cooling system. Usually,  such a leakage is quickly
detected thanks to the monitoring system. But this time, because of several human errors, it took 30 hours to identify and
fix the problem.  
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Indeed, at the time of the accident, several measurement instruments were out of order. Other automatic measurement
instruments (pH, conductivity) were working but the employees did not control the results. Some daily samples, to be
performed in the outgoing cooling water, were not conducted. The technical problem was detected in another part of the
plant : a very high nickel concentration was observed in the outgoing cooling water. This anomaly was first wrongly
interpreted as a leakage from another part of the facility. In reality, it was caused by the very high nickel concentration
present in the incoming cooling water taken in the polluted Kokemäki river.

Most of the facility’s cooling systems use secondary cycles or other closed systems. But, on the opposite, the process
part in question has an open system with simple plate heat exchanger. The risks were supposed to be minimised through
the  monitoring  system  in  place.  Such  a  configuration  had  therefore  been  authorised  by  the  environmental  permit
authority several year before. In this case, the monitoring system did not play its role. 

FOLLOW-UP ACTION TAKEN

The accident took place during the summer period. The environmental authority had to adapt its working methods to deal
with the case. After a few days of set up, the system was operational: 

• some holidays were interrupted to get the best experts available; 

• daily meetings using video-conference systems were initiated to get the best expertise at national level (Finnish
environmental institute). Video-conferences were also used to share information with local authorities and with
public health authorities;

• daily and then weekly press releases were published to provide answers to media and citizens.

Regular sampling in the river water to control the pollution level started about 24
hours  after  the  accident  and  lasted  during  two  years.  Mussel  deaths  were
investigated by diving. Modelling was used to estimate dispersion to the sea and
to  replace  missing  samples  from  the  first  days  of  the  discharge.  Sediment,
vegetation and fish impacts were measured. The facility owner is responsible for
the  financing  of  the  investigations.  All  these  investigations  are  conducted
according to the environmental authority’s instructions and decisions. 

Because of the Habitats directive species involved and the large-scale mussel
deaths, the environmental liability directive is applied to remedy the damages to
protected species and the ecosystem. The facility owner will  also be liable for
paying all the remediation measures.  

The police has investigated the case from the very beginning. The prosecuting
authority is examining whether to file charges for environmental offence against
the company or its employees. 

LESSONS LEARNT

The accident  reveals  that  authorities  must  be  prepared  for  reacting  fast  to  unexpected  crises.  The  environmental
authority identified ways of progress to react quicker in case of a new similar situation. The environmental authority has
to be ready to answer the media, including social media.

The Southwest Finland regional environmental agency put in place some improvements based on lessons learnt from
this event: 

• emergency instructions were renewed and clarified. A shorter version of these instructions is available in case of
very urgent situation;  

• a procedure related to crises management has been developed. To prepare for its deployment, accidents drills
are taking place within the authority;

• the means for informing the employees in case of a crisis have been clarified. A new routine is available to
inform the ministries and the council;

• weekend duty has been put in place. It will make it possible to react faster whenever needed. The authority
used to be only available during office hours.

Besides, the facility at the origin of the event conducted a new environmental risk assessment after the accident. This led
to technical changes aimed at avoiding the reproduction of such a discharge:

• installation of a secondary circle to the cooling water system that leaked. All the other remaining open systems
were thoroughly verified and changed if needed;

• changes in the automation/monitoring system: installation of  additional  alarms and efforts to increase their
visibility;

• training for employees regarding environmental monitoring;

• improvement  of  the  cooperation  with  other  facilities  in  the  area  (during  the  accident,  conductivity  alarms
identified a problem at a neighbour plant but the information was not transmitted to the involved facility). 
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