
BIO-MET	v4.0	– a	tool	for	metal	
bioavailability	under	the	EU	Water	
Framework	Directive	

SUMMARY

BACKGROUND
The	same	metal	concentration	can	show	risk	in	one	water	body,	
but	not	in	others.	This	is	because	the	effects	of	metals	on	living	
organisms	depend	on	the	physico-chemistry	of	the	water	–
most	importantly	pH,	calcium,	and	dissolved	organic	carbon.	

Biotic	ligand	models	(BLMs)	predict	the	metal	toxicity	in	
different	water	bodies.	The	BLMs	are	widely	accepted	for	
regulatory	purposes,	including	in	the	EU	Water	Framework	
Directive	(WFD).	Bio-met	has	been	developed	as	a	user-
friendly	tool	based	on	these	BLMs,	with	the	specific	aim	of	EQS	
compliance	checking	of	water	bodies	under	the	WFD.
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HOW	TO	USE	BIOMET	FOR	EQS	
COMPLIANCE	CHECKING
Bio-met	can	be	used	at	tier	2	of	the	tiered	assessment	
approach	shown	below	(Merrington	et	al.,	ET&C	35	257-265):

Tier	1.		Compare	the	dissolved	metal	concentration	to	the	
bioavailable	Environmental	Quality	Standard	(EQSbioavailable).	

Tier	2. Use	bio-met	to	calculate	the	bioavailable	metal	
concentration.	Compare	this	to	the	EQS-bioavailable.

Tier	3. Make	a	locally	refined	assessment,	which	may	include	
consideration	of	natural	background	concentrations.
A	non-compliance	should	only	be	declared	after	walking	
through	the	entire	scheme.

WHAT’S	NEW	IN	VERSION	4.0?
• Increased	calculation	speed
• Option	to	change	the	EQSbioavailable for	specific	pollutants
• Inclusion	of	lead	(Pb)
• Updated	user	guide

Bio-met	is	a	user-friendly	tool	to	assess	Environmental	
Quality	Standard	(EQS)	compliance of	metals	under	the	
EU	Water	Framework	Directive.	Based	on	scientifically	
validated	Biotic	Ligand	Models	(BLMs),	bio-met	accounts	
for	the	bioavailability	of	copper,	nickel,	zinc,	and	lead	at	
the	push	of	a	button!	The	new	version	4.0	provides	extra	
functionalities	and	increased	user-friendliness.	
(http://bio-met.net/)

HOW	TO	PERFORM	BIOMET	CALCULATIONS
1. Enter	name,	measured	dissolved	metal	concentrations,	and	the	

physico-chemical	data	(pH,	Ca,	DOC)	for	each	sample

2. Click	the	“Calculate”	button

3. The	results	appear	in	the	right	hand	column.	For	each	metal,	the	
following	output	is	shown:

a) The	Local	HC5,	which	is	calculated	from	the	BLMs	using	the	physico-chemical	data.
b) The	bioavailable	fraction	(BioF)	and	the	bioavailable	metal	concentration.
c) The	Risk	Characterization	Ratio	(RCR).	If	RCR	is	below	1,	there	is	no	risk;	if	the	RCR	is	above	1,	there	may	be	at	risk	– a	local	refinement	

should	follow	to	confirm.
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