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EXECUTIVE SUMMARY  

The recent and positive SCHER Opinion1 on the use and implementation of approaches to 

account for the bioavailability of metals in freshwaters, means that steps now need to be taken 

to prepare regulatory agencies to implement these approaches. Currently only a few Member 

States (MS) account for metal bioavailability in setting Environmental Quality Standards (EQS), 

permitting, or compliance assessment. These MS have often based their activity on Biotic 

Ligand Models, but several policy, technical, and practical questions remain in relation to the 

use of these tools within regulatory frameworks.  

This one-day workshop, the first of its kind, provided experts from MS regulatory agencies with 

an opportunity to review the current state of knowledge on implementing bioavailability -based 

approaches for metals under the Water Framework Directive. Through the day, practical 

demonstrations and lessons from those MS that have trialled this approach were given and 

Member States posed questions and sought clarifications. Most importantly, all participants 

were provided with a User-friendly Biotic Ligand Model and charged with assessing the 

practicality of the methods using their own data and national approaches.  

The conclusions from the workshop were that bioavailability needs to be accounted for in a 

regulatory context as it provides the most accurate, scientifically robust assessment of potential 

risks for metals such as copper, nickel, manganese and zinc. The approach can also be used to 

identify and prioritise sites, and for classification and communicati on purposes the method 

allows for only one EQSbioavailable.  

There is a requirement to improve monitoring coverage in freshwaters, especially for dissolved 

organic carbon and calcium, but also for dissolved metals. In addition to this support, there 

remains a need for sound practical advice for laboratories performing low level metal analyses.  

There has been a great deal of progress in the development of the biotic ligand models in the 

last decade. Simplified and user-friendly models allow for implementati on of approaches, but it 

must be made clear what the basis of these models is and how they relate to the full biotic 

ligand models. There are several approaches to the treatment of monitoring data that fall 

outside the validated ranges of the models and th ere is a need for best practice support to 

provide the context in which these decisions can be made.  

Those Member States that have trialled the approach (France, The Netherlands and UK) 

suggest that there is generally a significant reduction in the exceed ances of copper EQS, when 

compared with existing (often hardness-based) EQS. For zinc there are some declines in 

exceedances, but they tend to be less dramatic than for copper. However, what is important is 

that the location of exceedances changes when account is taken of bioavailability when 

compared with existing EQS based on alternative metrics. For example, in the UK many 

softwaters in Wales would have been described as the most sensitive waters for metal 

                                        
1 http://ec.europa.eu/health/scientific_committees/environmental_risks/docs/scher_o_127.pdf  
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exposures as based on hardness EQS. In fact these waters often have relatively high dissolved 

organic carbon and therefore the metals present limited risk. However, the calcareous streams 

of southern England, where water is relatively hard, would not have been identified as 

potentially at risk. Yet thes e waters have very low DOC and high pH and are in fact very 

sensitive to metal additions.   

Compliance and classification approaches are straightforward to undertake using this new 

approach. Permitting is often based on total loads and BAT and the use of bioavailabilty for this 

remains challenging.  

Member States are encouraged to trial the approach using their own data in their own systems. 

It is possible to automate the tools within laboratory systems. An additional discussion may be 

held prior to Working  Group E in October 2011.  

This report is a record of a meeting held on the 21 st of June 2011.  
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GLOSSARY 

AA Annual average.  

BioF  The bioavailability factor. The BioF is based on a 
comparison between the expected bioavailability at the 
reference site and that relating to site -specific conditions. 
Through the use of a BioF, differences in (bio)availability 
are accounted for by adjustments to the monitoring data, 
but the EQS remains the same. BioF is calculated by 
dividing the Generic or Reference EQSbioavailable by the 
calculated site-specific dissolved EQS. 

BLM   Biotic Ligand Model. This is a predictive tool that can 
account for variation in metal toxicity and calculates a site-
specific PNEC using information on the chemistry of local 
water sources, i.e. pH, dissolved organic carbon, etc. 

DOC Dissolved organic carbon. The input to the screening tool 
for DOC should be site-specific median concentrations 
from at least eight sampling occasions. This is because 
metal EQS are expressed as AA concentrations, and the 
short-term EQS or Maximum Allowable Concentrations are 
not relevant here.  

Generic EQS  Generic EQS or reference EQS. This is representative of 
conditions of high bioavailability and is expressed as 
ñbioavailableò metal concentration. 

PEC  Predicted Environmental Concentration. These are usually 
replaced in the User-friendly BLM tool with measured and 
monitored environmental concentrations of dissolved 
metals. 

RCR  Risk Characterisation Ratio, also sometimes called the risk 

quotient. This is calculated by dividing the PEC by the 
PNEC. Values equal to or greater than 1 present a 
potential risk.  

User-friendly BLM Tool The User-friendly tool mimics the BLM outputs in a 
precautionary way. It requires relatively few inputs and 
can readily be used in a compliance assessment 
framework.  
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1 INTRODUCTION  

This document presents the outcomes of a workshop held on the 21 st of June 2011 at a 

Commission venue attended by 58 delegates representing 18 European administrations. The 

Environmental Quality Standard (EQS) Directive (2008/105/EC) suggests that when Member 

States are assessing monitoring results against an EQS account can be taken of: 

¶ natural background concentrations for metals and their compounds, if they prevent 

compliance with the EQS value; and 

¶ hardness, pH or other water quality parameters that affect the bioavailability of metals.  

This workshop was specifically aimed at exploring regulatory experiences in relation to these 

bullet points and providing an open and transparent forum in which the advantages and 

remaining challenges of taking a bioavailability-based approach for metals could be presented.  

1.1  Aims and Objectives of the workshop  

The aim of this workshop was to bring together representatives from Member State competent 

authorities with responsibility  for the policy context, technical appraisal, and monitoring and 

assessment of metal EQS. The workshop opening acknowledged that different personnel from 

different backgrounds and with different information needs are required to implement a 

bioavailability-based approach that is compliant with the needs of the Water Framework 

Directive. 

The key aim of the workshop was to provide an opportunity for MS representatives to share 

their experiences of implementing bioavailability-based approaches for metals. The workshop 

provided opportunity for open discussion on the steps that need to be taken to meet the needs 

of the Directive and to deliver a practical and transparent methodology to account for 

bioavailability.  

The objectives and topics of the workshop are aimed at providing clarity on how bioavailability 

may be implemented and to provide an outline for the writing of practical guidance. The 

participantsô tasks were to evaluate the information given, identify any reasonable concerns and 

suggest practical ways to overcome any outstanding issues. There remain challenges with the 

approach and these are openly identified in this report.    

1.2  Workshop and Report Structure.  

The one-day workshop was structured so that, in the morning, presentations outlining the key  

areas of the policy, technical and implementation issues were provided (Appendix 1). These 

presentations were followed by questions.  
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In the afternoon, the participants were allocated to one of three breakout groups - policy, 

technical or implementation. These groups were chaired and the initial breakout questions were 

provided at the start of the day, although any questions could be posed and discussed. At the 

start of each of the breakout sessions a demonstration of the User-friendly BLM tool was 

provided. The tool was provided to each participant on a memory stick.  

One of the breakout group members made notes of the discussions, questions and agreements 

on a flip chart, which was then used as an aide memoire at a plenary session at the end of the 

afternoon, before a final summing up. The agenda for the day is provided in Appendix 3.  

This report provides a summary of the dayôs discussion with all of the morningôs presentations 

given in Appendix 1. A sheet of Frequently Asked Questions (Appendix 2), developed and 

circulated before the Workshop, has been developed further to include questions asked in the 

morning session and those questions received by email.  

In addition, Section 2 provides an outline of the demonstration of the User -friendly BLM. 

Section 3 gives the summaries of the breakout groups, and flags key areas of agreement and 

highlights concerns and topics requiring greater input to ensure consistency and understanding. 

Meeting conclusions are given in Section 5 and Recommendations and next steps are provided 

in Section 6.  
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2 HOW CAN THE BIOAVAILABILITY APPROACH BE 

USED? 

The term ñbioavailabilityò used in this report, as outlined in the Policy Presentation at the 

Workshop (Appendix 1), can be considered to be: 

é...a combination of the physicochemical factors governing metal behaviour and the biological 

receptor ï its specific pathophysiological characteristics (such as route of entry, and duration 

and frequency of exposure). Effectively, this is the exposure that the organisms experience in 

the water column. 

The technical foundations and key scientific concepts behind the development of the biotic 

ligand models are given in the technical presentation in Appendix 1. It has long been 

established that measurements of total metal in waters h ave limited relevance to potential 

environmental risk (Campbell 1995; Niyogi and Wood 2004). In addition to the poor predictive 

capability of total metal measurements, it has also been demonstrated that existing òhardness-

basedò EQS are also poor for assessing copper (Cu), nickel (Ni) and zinc (Zn) aquatic toxicity 

(ECI 2007; The Netherlands 2008). 

There are currently chronic biotic ligand models and user-friendly tools for Cu, Ni, Mn and Zn. 

The ExcelÊ model provided to participants at the workshop (Biomet 

Tool_Spreadsheet_Workshop_170611) is based upon the chronic biotic ligand models for Cu, Ni 

and Zn. The development of the user-friendly tools is also discussed in the technical 

presentation (Appendix 1) and is also described in regulatory reports2. 

It should be stressed that the use of biotic ligand models may not be the only approach through 

which account can be taken of mitigating effects of water physico -chemical conditions on 

chronic metal exposures. Indeed, for cadmium a hardness correction is available and the new 

draft WFD EQS proposal for Pb3 provides a mechanism for DOC correction. This latter approach 

is also currently used in The Netherlands for several metals (Appendix 1, Policy Presentation). 

A demonstration of the Excel-based User-friendly BLM for Cu, Ni and Zn was given to each of 

the breakout groups at the workshop. The sections below give an outline of how the tool runs, 

the required inputs, the outputs and the interpretation of these data using the same example 

dataset as discussed at the meeting.  

2.1  Using the User -friendly BLM.  

The User-friendly BLMs have been developed in order to facilitate regulatory use. The models 

on which these user-friendly versions are based are complex, have relatively long run times per 

sample, require a great deal of input data (<14 individual input parameters), and have a 

                                        
2 http://publications.environment -agency.gov.uk/PDF/SCHO0209BPJI-E-E.pdf 
3 http://ec.europa.eu/health/scientific_committees/environmental_risks/docs/scher_o_136.pdf  
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requirement for a high level of operator skill to interpret the outputs. The User -friendly BLM has 

been developed to provide a fit -for-purpose tool to allow regulatory compliance assessment, 

classification and site prioritisation that can run in ExcelÊ or, if required, be automated into 

laboratory information systems (as is currently done by the Environment Agency of England and 

Wales).  

In order to make the model run from a memory stick, doub le click on the icon and the screen 

shown in Figure 2.1 will appear. It is imperative if the model is to function that the content is 

enabled ï this will require clicking on the óOptionsô box circled in the figure and enabling the 

macros. 

 

Figure 2.1  The first screen of the User - friendly BLM  

The front page of the tool provides a description of the tool, and instruction on how to use it. In 

the left hand bar there are several buttons that could be helpful, including a glossary of terms 

and a list of the gen eric EQS used in the tool. These EQS are EQSbioavailable, and are derived 

under physico-chemical conditions of very high bioavailability. For Ni the current value in the 

tool is 2 µg l -1, but this has yet to be finalised at the Commission level. The values for Cu (1 µg 

l-1) and Zn (10.9 µg l -1) are those proposed by the UK as Specific Pollutants.  

Enable Macros
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Figure 2.2  Required fields to run the tool  

 

Figure 2.3  Data entered into the tool prior to pressing the ócalculateô button 

On clicking the óStartô button the user is taken to the screen in Figure 2.2. The required fields to 

run the model are circled in the figure: matched waterbody or site annual average pH, dissolved 

Ca and annual median dissolved organic carbon (Section 3.3). If just these data are entered 

Dissolved metals data 
to be entered

Required fields for the tool 
to function are pH, DOC and Ca 

Insert monitoring data
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without the dissolved metal concentrations, the User-friendly BLM will effectively perform a 

hazard assessment. Such an assessment can be used to identify sites or waterbodies that would 

be sensitive to specific metal exposures. 

Figure 2.3 shows the tool when the required data fields are filled, and the dissolved metal 

concentrations. The data shown as examples in the Figure are from sites in Austria, Sweden 

and the UK.  

 

Figure 2.4  The screen seen once the calculations are  complete  

Once the ócalculateô button has been pressed the tool begins to populate the fields to the right 

of the required fields, one row at a time. When the calculations are complete the message 

shown in Figure 2.4 shows.  

2.2   What do the outputs from t he User -friendly tool mean?  

Once the calculations are complete some of the required fields have white cell backgrounds and 

are marked in blue text. There are comments boxes (or flags) in the top right corner of these 

cells. Figure 2.5 shows the screen that will be seen once the calculations have been completed. 

The flags are shown by hovering over the red triangle with the cursor, as seen in Figure 2.5. 

The flag is identifying that the data entered for pH is above the validated range from the full 

biotic ligand models for Zn and Ni, but not Cu. The calculations have been performed by 

keeping the pH values within the validated range, and the flag states that the results for these 

metals, for this row of data, should be treated with caution.  

Calculations complete






























































