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What I plan to cover ...

Very brief introduction to what the WFD 
says about chemicals
Environmental Quality Standards – how 
do we use them?
How do we derive them?
Using EQSs to classify waterbodies



What are EQSs?
Environmental Quality Standards
Thresholds below which we do not expect 
adverse effects to occur 

Hazard-based
Analyse environmental samples to            
assess compliance (= risk)
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EQS expressed as 
a numerical value (concentration)

period over which the standard 
applies (e.g. a year) and 

compliance statistic (e.g. mean)



Water Framework 
Directive: 
Status Objectives 

Surface water status 
assessed using:

Chemical status
Ecological status

N&P

PRIORITY 
HAZARDOUS 
SUBSTANCES

PRIORITY 
SUBSTANCES

Substances selected and EQS 
applied at EU level

SPECIFIC POLLUTANTS

Substances identified and EQS 
derived by individual Member States



Points of protection

POINT OF 
PRODUCTION

POINT OF 
EMISSION

POINT OF 
CONTACT

INTERNAL 
DOSE

controls on raw  materials, processes

limits on emissions e.g. 
discharge permits

limits in ambient 
environment

limits on body     
residues

Water (and sediment) standards - may be 
translated into controls at point of emission

Biota standards - may be translated into water 
column standards



Deriving EQSs



Deriving EQSs - what receptors and 
pathways do we need to consider?

Sediment 
biota Prey organism 

(water column)

Predator

Humans

WATER



Developing EQSs
EQSs are intended to protect 
aquatic life and humans from 
exposure via water
Conventionally based on 
collection, review and analysis of 
laboratory toxicity data
Assessment factors to account for 
uncertainty (e.g. gaps in the data)
Field data can help                    
reduce uncertainty

EQS Technical Guidance 2011



EQS derivation - data sources
All available data for any 
taxonomic group should be 
considered, provided the 
data meet quality 
requirements for relevance 
and reliability

EU EQS Technical Guidance, 2011



Promoting consistency

EQS Technical Guidance, 2011

Training e.g. Somma Lombardo, 2011

Informal discussions 
around ‘difficult’
substances and 
generic issues e.g. 
‘Multilateral’ group



Deriving EQSs – selecting an              
overall EQS

QSsediment QSwater,eco

QSwater,dw

QSbiota,secpois 

Predator

Sediment 
biota Prey organism 

(water column)

Humans

WATER

QSsediment



Selecting an overall EQS

Don’t need to consider all receptors and 
pathways for every substance 
Depends on individual substance properties

Physicochemical (bioaccumulation or log Kow)
Toxicity to mammals and birds

‘Triggers’ to determine whether an 
assessment is needed or not
Usually several assessments, each             
resulting in its own QS
Most stringent (i.e. most sensitive                    
receptor ) adopted as ‘overall’ EQS



Selecting the assessments to be 
performed
Water 
(direct 
ecotoxicity)

Sediment Predators 
(sec pois)

Human 
health 
(fishery 
products)

Human 
health 
(drinking 
water)

QSwater,eco no 
assessment

no 
assessment

no 
assessment

QSwater,dw

Are the triggers met?

Water soluble, polar e.g. glyphosate, cyanide



Selecting the assessments to be 
performed
Water 
(direct 
ecotoxicity)

Sediment Predators 
(sec pois)

Human 
health 
(fishery 
products)

Human 
health 
(drinking 
water)

QSwater,eco QSsediment QSbiota,sec
pois

QSbiota,hh QSwater,dw

Are the triggers met?

Lipophilic, non-polar e.g. PAH, quinoxyfen



Setting standards 
– routes of exposure

Sediment 
biota

Prey organism 
(water column)

Predator

Humans

WATER

For many substances, the 
main risk to plants and 
animals is through direct 
toxicity in water → water 
column EQS
But for lipophilic 
substances that 
bioaccumulate, main risk is 
to predators (and possibly 
humans) exposed via the 
food chain → biota EQS
More on this from Eric 
Verbruggen ....



Implementing EQSs



How are EQSs used?
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Assessing compliance – water column EQS

Chemical considerations
EQSs  based on dissolved concentrations (bioavailable concentrations for some metals) but 
sampling often based on whole water sample
Metals require determinations of  dissolved metal, DOC, pH and [Ca] in order to estimate 
bioavailable concentration

Statistical considerations
Absolute limits are subject to bias ... AA and 95%iles preferred
Discrete (spot) sampling provides estimate of variance



Assessing compliance – biota EQS
EQSbiota developed for 11 substances                                 , to protect 
humans and wildlife
EQSD stipulates ‘fish’ for EQSbiota

No guidance on choice of species, age class
Can estimate equivalent water concentration                     
using BCF

Difficult to use equivalent water 
concentration as compliance metric –
analytical sensitivity, uncertainty about 
BCF

MSs likely to adopt different 
approaches - risk of bias

Problems with acquiring sufficient 
sample and animal welfare concerns



Tier 1: Use of validated passive sampler

Tier 2: Biota sampling

Tier 3: Local 
refinement 

N
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Implementing biota standards – a possible way forward?
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Possible roles for passive samplers?
Regulatory role Required characteristics
Screening • Detect wide range substances

• Highlight locations at risk
EQS compliance assessment
- Water

- Biota

• Quantify concentrations of substances with  
range of physico-chemical properties
• Surrogate methods acceptable but must be 
able to infer biota concentrations
• Reproducible (within and between labs)

Trend monitoring • Absolute concentrations necessary?
• Reproducible

Investigations • Diagnostic?
• Accurate and reproducible (high confidence if 
remedial measures are required)

Permitting ?



Thank you for your attention

paul.whitehouse@environment-agency.gov.uk


