
COCKTAIL EFFECTS OF 
HAZARDOUS SUBSTANCES: 
THE NEED FOR A HOLISTIC 
REGIONAL VIEW

Gastón Alurralde
HELCOM Secretariat





No GES



Non GES

Single
substances



Non GES

Single
substances

Exposure to 
complex mixtures



# Known chemicals – detectable  

# Known chemicals – characterized 
hazards and exposure 



# Known chemicals – detectable  

# Known chemicals – characterized 
hazards and exposure 

# Known chemicals – below detection 
limits  

# Unknown chemicals

# Transformation products



# Known chemicals – detectable  

# Known chemicals – characterized 
hazards and exposure 

# Mixtures– “cocktail effect” 

# Known chemicals – below detection 
limits  

# Unknown chemicals

# Transformation products

# Mixtures– “cocktail effect” 



WHAT IS THE
“COCKTAIL EFFECT”?



Toxicity level

Single substances 

WHAT IS THE
“COCKTAIL EFFECT”?



Toxicity level

Single substances 
Concentrations below defined safe 

threshold

WHAT IS THE
“COCKTAIL EFFECT”?



Toxicity level

Single substances 
Concentrations below defined safe 

threshold

Minimum effect level

WHAT IS THE
“COCKTAIL EFFECT”?



Toxicity level

Single substances 
Concentrations below defined safe 

threshold

Mixtures
Substances at concentrations below its 

individual accepted levels 

Minimum effect level

WHAT IS THE
“COCKTAIL EFFECT”?



Toxicity level

Single substances 
Concentrations below defined safe 

threshold

Mixtures
Substances at concentrations below its 

individual accepted levels 

Minimum effect level

WHAT IS THE
“COCKTAIL EFFECT”?



Toxicity level

Single substances 
Concentrations below defined safe 

threshold

Mixtures
Substances at concentrations below its 

individual accepted levels 

Minimum effect level

WHAT IS THE
“COCKTAIL EFFECT”?



Toxicity level

Single substances 
Concentrations below defined safe 

threshold

Mixtures
Substances at concentrations below its 

individual accepted levels 

Minimum effect level

WHAT IS THE
“COCKTAIL EFFECT”?



Toxicity level

Single substances 
Concentrations below defined safe 

threshold

Mixtures
Substances at concentrations below its 

individual accepted levels 

Minimum effect level

WHAT IS THE
“COCKTAIL EFFECT”?

From nothing, to something 
potentially harmful
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Credit: Environ. Sci. Technol. - Smith et al. 2013
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BE can identify contaminat-related 
impacts and mixture effects



BIOLOGICAL EFFECTS
IN THE BALTIC SEA

Credit: Elena Gorokhova
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H-BEC

BEACON D2P

SGEFF



Hazardous substances assessment requires shifting from 
a single-chemical view towards a holistic regional 
approach that includes the "cocktail effects“ and 

integrates biological effect of contaminants



Thanks!

Acknowledging the work of 
members of EG Haz, EG Haz BE subgroup, 
SGEFF
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