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Science at the
Environment Agency
Science underpins the work of the Environment Agency. It provides an up-to-date
understanding of the world about us and helps us to develop monitoring tools and
techniques to manage our environment as efficiently and effectively as possible.

The work of the Environment Agency’s Science Group is a key ingredient in the
partnership between research, policy and operations that enables the Environment
Agency to protect and restore our environment.

The science programme focuses on five main areas of activity:

• Setting the agenda, by identifying where strategic science can inform our
evidence-based policies, advisory and regulatory roles;

• Funding science, by supporting programmes, projects and people in
response to long-term strategic needs, medium-term policy priorities and
shorter-term operational requirements;

• Managing science, by ensuring that our programmes and projects are fit
for purpose and executed according to international scientific standards;

• Carrying out science, by undertaking research – either by contracting it
out to research organisations and consultancies or by doing it ourselves;

• Delivering information, advice, tools and techniques, by making
appropriate products available to our policy and operations staff.

Steve Killeen

Head of Science
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Executive summary
Annex VIII of the Water Framework Directive (WFD) requires Member States to identify
‘Specific Pollutants’, ie those discharged to water in ‘significant quantities’, and derive
Environmental Quality Standards (EQSs) for these chemicals in order to help achieve
the objective of Good Surface Water Status.

A collaborative project between the Environment Agency and the Scotland and
Northern Ireland Forum for Environmental Research (SNIFFER) was commissioned in
2004 to develop a robust and transparent methodology for identifying and prioritising
Annex VIII chemicals in the UK, and to develop standards for the first tranche of
Specific Pollutants.  This report outlines the work that has been undertaken to meet the
former objective.  It details the development of a list of chemicals of concern and a
prioritisation methodology, and summarises the results of the subsequent prioritisation
exercise.

It was agreed by the UK Technical Advisory Group (TAG) Chemistry Team that the
approach used to identify and prioritise chemicals should be consistent with the
guidance produced by the EU IMPRESS  (IMPacts and PRESSures) working group,
which was set up to identify pressures and assess impacts on water bodies in relation
to the WFD.  The guidance outlined a generic approach that could be used to select a
list of Specific Pollutants.

In line with the IMPRESS guidance, candidate chemicals were identified from a range
of existing drivers.  These included existing monitoring and legislative requirements, eg
the National Marine Monitoring Programme and the Dangerous Substance Directive
(76/464/EEC) as well as national initiatives such as the UK pesticide usage surveys.
The initial list was reviewed to remove duplicates, those chemicals already being
considered by the EU under Annex X of the WFD and substances for which the
prioritisation process is not appropriate, such as metals and other inorganic
substances.  This process resulted in a list of approximately 300 candidate chemicals
which was termed the ‘Universe of Chemicals’.

The Environment Agency’s Chemicals Screening and Prioritisation method was chosen
as the basis of the prioritisation approach, as it met the requirements of the IMPRESS
guidance and was a method with which we already had some experience.  The
screening tool was developed to consider impacts on terrestrial and aquatic life as well
as human health considerations.  As the WFD standards only need to consider the
protection of aquatic life, the tool was modified for this exercise, to only consider
hazards related to the aquatic environment (water column, sediment and secondary
poisoning).

The prioritisation process ranks substances based on their potential exposure in the
aquatic environment and hazard to aquatic life.  Exposure is assessed according to
available monitoring and use (tonnage and use scenario) data and hazard is assessed
based on persistence, bioaccumulation and toxicity.  A score is then assigned for both
exposure and hazard based on the available data.  These scores are combined to give
an overall priority ranking of 1 to 5 with 1 indicating highest priority and 5 the lowest.
There are minimum data requirements for an assessment to be made and if these are
not met the substance will be assigned a final ranking of ‘Insufficient Information’.

The prioritisation approach also incorporates a review of the priority rankings.  This
does not involve detailed discussion of the data used to determine the priority ranking,
but:

• enables a check on the score assigned and flags any anomalies
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• provides an opportunity for highlighting further data sources
• enables discussion about how particular substances should be dealt with, for

example should they be taken forward for EQS development, should additional
data be obtained, are other controls in place which reduce the need for an EQS

Due to time constraints not all substances could be reviewed and therefore we focused
attention on those substances assigned a priority ranking of either 1 or 2.

The review exercise concluded that not all the substances identified as high priority
(ranked 1 or 2) should be put forward for consideration for EQS development at this
stage.   This was for a number of reasons including a need for further information (such
as additional data on use), existing controls (such as restrictions on use which may
influence the need for an EQS) and on-going reviews (such as reviews under the Plant
Protection Products Direcive the outcomes of which may affect the need for an EQS).
The latter, for example, may result in a pesticide not being approved for use in the EU.

At this stage a total of 32 substances have been identified for EQS development as a
result of the prioritisation exercise undertaken on the ‘Universe of Chemicals’ (including
the List 2 chemicals) and the review of discharge permits.  EQSs are currently being
derived for 30 of these chemicals.  A number of other substances were identified as of
high priority based on the prioritisation process but were not put forward for EQS
development at this stage due to a need for further information.   They will need to be
reconsidered as additional data become available.  In addition, due to time constraints,
the review process focused on those substances that were ranked as Priority 1 or 2.
The other substances need to be reviewed before any decisions are made on these
chemicals.

The exercise has highlighted a number of issues that need consideration when using
the prioritisation process.  These include limited availability of usage data and the need
to consider data on persistence and bioaccumulation more broadly.  Many of these
issues have been addressed at the review stage and this supports the need for
inclusion of this within the overall prioritisation process.  However others will need to be
addressed before further prioritisation exercises.  This includes use and interpretation
of fugacity modelling.  This was included as a tool to help assess potential exposure in
the aquatic environment but due to data limitations it provided limited benefit during this
particular exercise.  The use of this approach in future exercises needs to be
considered.
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1 Introduction
In December 2000, the Water Framework Directive (WFD) (2000/60/EEC) came into
force.   Its objectives include to protect, enhance and restore all bodies of surface and
groundwater with the aim of achieving good surface water status and good
groundwater status by 2015.

Chemical quality is one of the parameters that will be used to determine good surface
water status and the Directive proposes setting environmental quality standards
(EQSs) for chemicals in order to help achieve this.

Standards for the most polluting substances, known as Priority Substances or Priority
Hazardous Substances are derived at an EU level and will be listed in Annexes IX and
X of the WFD.  Compliance with these standards will provide one element in achieving
Good Surface Water Status.  To date, 33 such substances have been identified and
the EU is in the process of finalising standards for these chemicals.

In addition, Annex VIII of the WFD requires Member States to identify and derive EQSs
for other pollutants that are discharged to water in ‘significant quantities’.  These are
called Annex VIII substances or, more commonly, Specific Pollutants.   Again,
compliance with these standards is required for a waterbody to attain Good Surface
Water Status.

A collaborative project between the Environment Agency and the Scotland and
Northern Ireland Forum for Environmental Research (SNIFFER) (‘Water Framework
Directive Annex VIII Environmental Quality Standards Development’  (Project Ref:
SC040038)) was commissioned in 2004 to develop a robust and transparent
methodology for identifying and prioritising Annex VIII chemicals relevant to the UK and
to develop standards for the first tranche of Specific Pollutants This report outlines the
work that has been undertaken to meet the former objective.  It details the development
of a list of chemicals of concern and a prioritisation methodology and summarises the
results of the subsequent prioritisation exercise.
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2 Identification of priorities for
EQS development

Before we can select candidates for EQS derivation under Annex VIII of the WFD we
first need to:-

• identify candidate chemicals of concern
• rank these chemicals using a prioritisation process

An initial paper outlining potential options for undertaking the above was drawn up for
the UK Technical Advisory Group (TAG) Chemistry Team in March 2004.  It
investigated existing approaches and proposed various options for identifying and
prioritising chemicals (Roberts and Miller 2004).  This prompted a series of discussions
within UK TAG, leading to the conclusion that the approach used should be consistent
with the guidance produced by the EU IMPRESS (IMPacts and PRESSures) working
group  (European Commission 2003).  This working group was set up as part of the
EU’s strategy for supporting the implementation of the WFD, to identify pressures and
assess impacts in relation to the characterisation of water bodies.  The group
concluded that the selection of Specific Pollutants was a key question in the analysis of
pressures and impacts.  The IMPRESS guidance outlines a generic approach that can
be used to select a list of Specific Pollutants for water bodies within a river basin
(European Commission 2003).  This generic approach is outlined in Appendix 1.

Based on this generic guidance, we developed the following approach for the
identification and prioritisation of chemicals in relation to the WFD, which was
submitted to UKTAG on the 15th September (UK TAG 2005).

2.1 Identification of candidates for prioritisation
In accordance with the IMPRESS guidance, a range of drivers including existing
monitoring, legislation and other international obligations were used to produce an
initial list of substances.  The drivers used are shown in Figure 2.1 with further detail on
each being provided in Appendix 2.  This approach results in an inclusive list that
incorporates chemicals for which there are international and national obligations (such
as the Dangerous Substance Directive (76/464/EEC)), as well as those that have been
identified through national initiatives (such as surveys of UK pesticide use and
Environment Agency reviews of pharmaceuticals and veterinary medicines).

This initial list of substances was then reviewed to form the list of chemicals of concern
(also known as the ‘Universe of Chemicals’).  This involved removing:

• duplicates;
• chemicals already considered by the EU under Annex X of the WFD;
• chemicals already considered in the first batch of 15 Annex VIII chemicals (See

Section 2.2.5);
• substances for which the prioritisation process is not appropriate, eg metals, other

inorganic substances;
• groups of substances, eg phenols, hydrocarbons, surfactants for which it is not

easy to make an assessment due to the large number of differing chemicals within
these groups ;



Prioritising chemicals for standard derivation under Annex VIII of the Water Framework Directive 3

• parameters not deemed to be relevant for this exercise, eg dissolved oxygen (DO) ,
Biological Oxygen Demand (BOD), suspended solids.

A key driver was the list of substances classified as List 1 or 2 under the Groundwater
Directive.  However, not all the substances on this extensive list were included on the
‘Universe of Chemicals’.  This was because many of the substances on the list had
been included due to specific local issues, and did not reflect a national concern.
Therefore, for the purposes of this exercise, only those substances that also appeared
on other drivers were included.  This resulted in approximately 200 substances being
excluded for this particular exercise.

The resulting ‘Universe of Chemicals’ comprised of approximately 300 chemicals.
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Figure 2.1  Drivers used to compile a UK ‘Universe of Chemicals’

Initial UK ‘Universe of
Chemicals’

EXISITING MONITORING
OBLIGATIONS

♦ The Shellfish Water
Directive

♦ The Freshwater Fish
Directive

♦ The Bathing Water
Directive

♦ National Marine Monitoring
Programme

♦ Environmental Change
Network

EXISTING OBLIGATIONS
♦ The Dangerous Substances

Directive EQSs
♦ Protection of the North Sea –

Red List and Hazardous
Substances List

♦ OSPAR priority list
♦ OSPAR veterinary medicinal

products used in aquaculture
♦ EPER
♦ The Stockholm Convention on

Persistent Organic Pollutants
(POPs)/United Nations
Environmental Programme

OTHER DATA SOURCES

♦ COMMPS
♦ Pesticides of possible

relevance (data from CSL)
♦ Existing Substances

Regulation (ESR) substance of
potential risk in UK

♦ UK Chemicals Stakeholder
Forum

♦ The Groundwater Directive
♦ Human Pharmaceuticals
♦ Endocrine disrupting

substances
♦ Veterinary Medicines

REGIONAL PRIORITIES

♦ Identified from
characterisation
processes/screening
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2.2 Prioritisation
The approach developed to prioritise the chemicals included in the ‘Universe of
Chemicals’ is outlined in Figure 2.2 and detailed below.  The approach involves
prioritisation along with modelling and a review process to consider the rankings arising
from the prioritisation and discuss the way forward for the particular chemical.  Further
detail on the approach is given in Appendix 3.

2.2.1  Prioritisation method

The Environment Agency’s Chemicals Screening and Prioritisation method was chosen
as the basis of the WFD prioritisation approach as it met the requirements of the
IMPRESS guidance and was a method with which we already had experience.    The
approach was developed in 2003, as part of the Environment Agency’s Chemicals
Strategy, as a screening tool to help identify chemicals which may pose a risk to the
environment of England and Wales and which may need further investigation.

The approach involves an assessment of:

• the potential environmental exposure of a chemical;

• its hazardous properties.

A score is assigned for both exposure and hazard according to available data and the
two scores are then combined to give an overall priority ranking.  Substances posing
high hazard to the environment but which are not detected, or are unlikely to enter the
aquatic environment, will have a lower priority, for example, compared with substances
of high hazard but with significant potential to enter the environment.  If the minimum
data requirements are not met this results in the substance being assigned a ranking of
‘Insufficient information’.   As we see later this applied to a large proportion of
chemicals in the ‘Universe of Chemicals’.

There are five priority rankings with 1 indicating highest priority and 5 the lowest.
Those substances with the highest rankings, ie 1 or 2 will be considered first for EQS
development.

The prioritisation approach is useful in providing an indication of the relative priorities of
a large number of chemicals based on a consideration of their potential environmental
risk.  It does not, however, constitute a full risk assessment for individual chemicals.

The process used to assess exposure and hazard is summarised below.
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FFF

Figure 2.2  Outline of prioritisation methodology

Exposure

Exposure is based on a combination of monitoring and usage data where available.
Ideally exposure would be determined on the basis of monitoring data indicating
presence/absence in the environment.  However monitoring data are limited or non-
existant for many chemicals and therefore a combined approach, in which usage data
are also collated to give an indication of potential environmental exposure, has been
used.  Scores are assigned for both monitoring and usage data, with the highest score

Candidate List
‘Universe of Chemicals’

Exposure assessment
Assign exposure score based
on monitoring and and/or use

data

Hazard assessment
Assign hazard score

based on PBT criteria

Overall Priority Ranking
(1/2/3/4/5 or Insufficient data)

Review Priority Ranking and Inputs

Priorities for EQS
development

Fugacity modelling
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being taken as the overall exposure score.  If neither monitoring nor use data are
available an exposure score cannot be assigned, resulting in an overall priority ranking
of ‘Insufficient Information’.

• Monitoring data  - the score is determined by the number of Regions in which the
chemical was detected in surface and ground water above the reporting threshold
(0.1ug/l for surface water and any positive detection for groundwater), and whether
the concentrations detected exceed the available EQS (or an equivalent, eg
Predicted No Effect Concentration (PNEC) derived under the Existing Substances
Regulations (ESR)).  Higher scores are given where a substance is found widely
and at concentrations above EQS values.

• Use data – the score is based on a consideration of both tonnage used and use
scenarios, such as whether the chemical is likely to be released directly into the
environment (e.g. agricultural pesticides) or its use is largely confined to closed
industrial systems.  A score is given for each of these aspects and these are
combined to give an overall exposure score based on use.

Hazard assessment

The screening tool was developed to incorporate a range of hazard data including
impacts on terrestrial and aquatic life, and also human health considerations.  The
standards to be developed under the WFD need only consider the protection of aquatic
life.  Therefore for the purposes of this exercise the screening tool was modified so that
it only considered hazards in relation to the aquatic environment (water column,
sediment and secondary poisoning).  The hazard data considered included:

• Persistence – half lives in water and sediment and ready biodegradability

• Bioaccumulation – log Kow and Bioconcentration Factor (BCF) values in
aquatic biota

• Toxicity – acute and chronic toxicity to aquatic organisms and endocrine
disrupting potential

A hazard classification is assigned for each of these properties by comparing the
available data with agreed criteria.  For persistence a substance may be classified as
persistent (P), highly persistent (HP) or very persistent (vP).  The hazard classifications
are combined to give an overall hazard score for a substance.  Substances which have
a high hazard classification (ie are very persistent (vP), very bioaccumulative (vB) and
very toxic (vT)) will have a high hazard score, ie 4, whereas those that are not found to
be toxic, bioaccumulative or persistent will have a score of 0.

A hazard score can only be assigned if data are available for all three criteria.  If data
are not available for one or more of these criteria then a hazard score cannot be
assigned and the overall priority ranking will be ‘Insufficient information’.

Consideration of each of the criteria may require  a range of endpoints to be
considered.  Persistence, for example, requires ready biodegradability and half life in
water and sediment to be taken into account, however this could potentially result in a
range of hazard classifications. For example ready biodegradability may indicate vP but
water half life data may indicate P.  The guidance indicates that the worst case
classification should be used, so for this example the substance would be classified vP
because of the ready biodegradability.  In some situations, however, further
consideration of the data may be required when assigning a hazard classification.  For
example, assessment of bioaccumulation is based on consideration of both Log Kow
and BCF values.  For certain chemicals the log Kow may indicate vB but the BCF value
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may indicate not bioaccumulative.  Using the worst case scenario, the chemical would
be classified vB, however further consideration of the data shows that although the log
Kow value indicates bioaccumulation based on prediction from physical chemical
properties, bioaccumulation does not occur due to the molecular size of the chemical .
Therefore the BCF value is lower but is the most relevant value to use.

The assessment of hazard places emphasis on laboratory data and so, to promote
consistency, the detailed guidance on the prioritisation methodology specifies the types
of studies that may be used (See Appendix 3).

2.2.1 Data gathering

A wide range of data is required in order to be able to carry out the prioritisation.  The
approach for gathering the data and the sources of information used is described
below.

Exposure information

Monitoring data

Monitoring data for the period 2000-2006 (Feb) were obtained from the Environment
Agency’s National Data Unit. Monitoring data from Scotland and Northern Ireland was
also available for some chemicals.  Results from routine monitoring of surface (both
fresh and saltwater) and groundwaters, effluent monitoring, special investigations and
pollution incidents were provided for each of the chemicals of interest.   However, only
data for routine environmental samples were used in the assessment of exposure to
avoid bias resulting from, for example, focused investigations or pollution incidents.

In addition, the results of a targeted monitoring exercise undertaken as part of an
Environment Agency research project on pharmaceuticals were used to gain
information on levels of certain pharmaceuticals in the environment  (Environment
Agency 2003).

Use data

A range of sources was used to collate data on use patterns and tonnages.  Where
possible, data was obtained from peer-reviewed documents or reliable sources.  These
included:

• Central Science Laboratory (CSL) pesticide usage statistics;

• Pesticide Safety Directorate database of approved pesticides;

• Health and Safety Executive database of approved products;

• Review documents such as ESR risk assessemnts and reviews undertaken by the
Organisation for Economic Co-operation and Development (OECD), eg Substance
Information Datasheets (SIDS);

• Environment Agency reviews on veterinary medicines and human pharmaceuticals.

The scope of these data sources needs to be recognised when using the data.  For
example, the CSL data on pesticide usage relates to use on crops and would not
therefore include data on use on hard standings. Therefore if a key use of a pesticide
was to control vegetation on hard standings (eg amitrol) the tonnage data provided
might underestimate the overall tonnage used.
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Ideally, data relating to uses and tonnages in the UK are used.  Although some of the
data sources provide UK-specific data, much of the data refers to European or
worldwide usage, particularly for industrial chemicals.  In these cases extrapolations
have to be made for UK use.  Where European data were available, for example, the
prioritisation guidance suggested a standard proportion of 20% should be assumed to
have been used in the UK.  No guidance was available for estimating from worldwide
figures but a value of 10% was generally used.  Many of the data are old and may
relate to production rather than use.  Although such data can be used within the
prioritisation approach the issue would need to be highlighted at the review stage (See
Section 2.2.4) so that a decision can be made as to whether further data is required
before a substance can be taken forward for EQS development.

Hazard data

Where available, international review documents were used as the source of hazard
data as they have often been peer-reviewed.  These included:

• EU Plant Protection Product Directive (PPPD) assessments;

• Risk assessments undertaken under the Existing Subtances Regulations;

• OECD Screening Information Datasheets (SIDS);

• WHO Environmental Health Criteria (EHC) reports.

Where such reports were not available, readily available data sources were used.  Key
databases were the United States Environmental Protection Agency (USEPA) Ecotox
database and the Hazardous Substances Database (HSDB).  Endocrine disrupting
potential was determined from the review by the Institute for Environment and Human
Health (2005) and the work that has been undertaken by the EU to identify substances
of concern in relation to endocrine disrupters
(http://ec.europa.eu/environment/endocrine/strategy/substances_en.htm).

2.2.2 Fugacity modelling

Fugacity modelling is included in the overall prioritisation process.  This predicts the
distribution of a chemical in the environment and can therefore be used to help identify
the environmental medium in which a chemical is most likely to be found.  Fugacity
modelling has therefore been incorporated in the prioritisation process to help assess
the potential environmental exposure, as it will help indicate whether a chemical is
likely to distribute to the aquatic environment.

Version 3 of the Trent University (Canada) Fugacity-Based Environmental Equilibrium
Partitioning Model 2004 was used with the Level 1 simulation applied.  This is the
simplest level of modelling and models the equilibrium distribution of a fixed quantity of
chemical in a closed environment at equilibrium, with no degradation, advective
processes, or intermedia transport processes (eg wet deposition or sedimentation).
The medium receiving the emission is considered unimportant because it is assumed
the chemical is instantaneously distributed, reaching an equilibrium condition.

The model requires information on physico-chemical properties for the chemical of
interest, including log Kow, water solubility and vapour pressure.  Where the physico-
chemical properties of a chemical were found to differ, for example where very different
values were located for solubilty and log Kow for the herbicide MCPA, the model was

http://ec.europa.eu/environment/endocrine/strategy/substances_en.htm
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run a number of times to assess the variation in the results from using different values
for the physico-chemical parameters.

The model allows for three different types of chemical:

• Type 1 – chemicals that partition into all media
• Type 2 – chemicals that are involatile; that is they do not partition

appreciably into air
• Type 3 – chemicals that partition into air, biota and solid phases such

as soil and sediment, but they are essentially insoluble in water.

Type 1 was used as Types 2 and 3 require a range of data that is not generally readily
available.

2.2.3 Review

The prioritisation approach also incorporates a process for reviewing the priority
rankings.  The initial results from the prioritisation process were reviewed by up to four
internal reviewers with expertise in chemical usage, international programmes and
industrial processes.  Although the review process did not involve detailed discussion
of all the data used to determine the priority ranking, it served a number of purposes:

• it enabled a check on the score assigned and flagged any anomalies;
• it gave an opportunity for further data sources to be highlighted;
• it enabled discussion about how particular substances should be dealt with, eg

should they be taken forward for EQS development or should additional data be
obtained or were other controls in place which perhaps reduce the need for an
EQS.

Due to time constraints not all substances could be reviewed and therefore we focused
attention on those substances identified as high priority (with a priority ranking of either
1 or 2).  It is possible therefore that substances whose ranking might have been
underestimated were not be reviewed. At this stage, there are more confirmed high
priority substances than we can develop EQSs for, however the remaining substances
should be reviewed before any future recommendations are made in relation to these
chemicals.

2.2.4 Identifying the first tranche of chemicals for EQS
development

Due to time constraints, EQS derivation needed to start at the same time as the
development of the prioritisation approach.  As a result, the first tranche of chemicals
put forward for EQS development had to be identified prior to development of a formal
prioritisation scheme.

In 2004, the Programme of Measures Task Team (POMTT) Water Quality Group drew
up a list of chemicals of potential concern from a review of permits across the UK that
contained numeric limits for substances.  Key chemicals were identified from this list by
geographical significance (substances appearing in more than one list) and by
frequency of application (number of permits) to produce an initial list of substances of
concern (See Section 3.3)
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3 Results of the prioritisation
exercise

3.1 Universe of Chemicals
The results of the prioritisation of chemicals included in the ‘Universe of Chemicals’ are
summarised in Table 3.1.   This shows the number of chemicals assigned priority
rankings of 1 to 5 along with the number that could not be prioritised due to insufficient
information.  This does not include those substances included on the Universe of
Chemicals due to presence on List 2 of the Dangerous Substance Directive.  These
were considered separately (See Section 3.2).   Approximately 70 chemicals were
ranked as either 1 or 2.

Table 3.1 Summary of the results of the prioritisation exercise for the ‘Universe
of Chemicals’

Priority Ranking Number of chemicals assigned ranking

1
2
3
4
5

Insufficient information

23
46
19
4

60
124

The review exercise concluded that not all the substances identified as high priority, ie
1 or 2 should be put forward for consideration for EQS development at this stage.   This
was for a number of reasons including:

• The need for additional data  - the lack of monitoring data on mancozeb for
example, was highlighted as an issue that needed to be addressed before a
decision on EQS derivation could be made.  Consequently it has been included on
the Environment Agency’s Targeted Risk Based Monitoring programme.  Decisions
on several other chemicals were put on hold until further data was located, e.g. for
1,2-dichlorobenzene, information on UK use data was identified as a need before a
decision could be made on whether to take the substance forward for EQS
derivation.

• Further consideration of the available data on which the ranking was based.  The
pesticides azinphos-ethyl and parathion-methyl, for example, were both identified
as not approved for use in the UK or EU but were detected in water and therefore
gained an exposure score.  However although both were detected it was in a very
small number of samples compared with the total number of samples taken  (0.15%
and 0.09% respectively) and therefore during the review process it was proposed
that based on current use scenarios and the relatively limited number of detections,
the substances were not of concern and should not be taken forward for EQS
derivation

• Awaiting the outcome of current work, for example reviews undertaken in relation to
the EU Plant Protection Product Directive (PPPD) and risk assessments and risk
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management strategies produced under ESR.  The outcomes of both these
initiatives can have an impact on the potential use of a chemical.  For example if a
review under the PPPD indicates a potential risk then use may not be permitted in
the EU and an EQS is not needed. Similarly, ESR risk assessments can identify
whether there is an actual concern about the use of a chemical, meaning risk
management strategies may be developed which avoid the need for an EQS.

• Awaiting the outcome of a current investigation into a substance.  One example is
mevinphos, which although not approved for use has been found to be present in
the environment at concentrations above the EQS.  This along with its hazardous
properties indicated a high priority.  However as local investigations are taking
place into the EQS exceedance to identify potential sources it was proposed that
this substance was put on hold until information from these investigations is
available.

• Controls are already in place that will affect the chemical of interest. For example
nonyl phenol ethoxylates (NPEs) were identified as Priority 1 candidates, however
they are already subject to control and the degradation product, nonyl phenol,
which is the main concern, is already an Annex X substance with an EU EQS.
Deriving an EQS for NPE was therefore not considered to provide any significant
additional benefit.

Based on the prioritisation exercise and the review stage, the following chemicals were
put forward as candidates for EQS development:

Glyphosate  *
17β oestradiol  *
PFOS (perfluorooctane sulphonate) *
Triclosan  *
17α ethinyloestradiol  *
Benzyl butyl phthalate  *
Carbendazim
Methiocarb
Pendimethalin  *
Chlorothalonil  *
3,4-dichloroaniline *

* refers to substances for which EQSs are currently being derived

Fugacity modelling has been undertaken for those substances identified as candidates
for EQS development.  The results of the modelling are shown in Table 3.2.  It shows
the modelled distribution between water, sediment, soil and air.  The model also
indicates % distribution to aeosols, suspended sediment and fish however as these
were generally negligible they have not been included in Table 3.2.
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Table 3.2 Results of the fugacity modelling undertaken (% distribution in water,
sediment, soil and air)

Chemical Water Sediment Soil Air
Glyphosate
Carbendazim

Chlorothalonil
Methiocarb
17α-
ethyinyloestradiol
17β-oestradiol
Triclosan
Benzyl butyl
phthalate
Pendimethalin
PFOS

100

97.3

59.1
54.2
19.1

9.74
1.72
1.34

0.68

ND

-

0.059

0.882
0.995
1.76

1.96
2.13
2.14

2.15

-

2.66

39.7
44.8
79.1

88.2
96.1
96.4

96.6

-
-
0.000047

0.297
0.003
-

-
0.005
0.036

0.47

ND
ND – not determined.  A log Kow value was not available for PFOS and  therefore it could not
be modelled.

The results of the fugacity modelling did not influence the decision to take any of the
above substances forward for EQS development.  Even though the modelling indicated
a number of chemicals, such as triclosan and the steroid oestrogens, would have a low
distribution in the aquatic environment, actual monitoring data indicated presence in the
environment.  The monitoring data supported the decision and the fugacity modelling
did not affect the decisions made.

As shown in Table 3.1 a large number of chemicals could not be prioritised due to a
lack of data.  These substances were reviewed to identify whether ‘Insufficient
information’ was due to lack of exposure or hazard data or both.  The information in
Table 3.3 shows that lack of exposure or hazard data contributed equally to the
classification of ‘Insufficient information’ and approximately one quarter of the
substances were classified as such due to lack of both hazard and exposure data
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Table 3.3 Summary of missing data for those substances assigned ‘Insufficient
data’

Insufficient exposure data Insufficient hazard data Insufficient exposure and
hazard data

48 42 34

Further detail on the results of the prioritisation is provided in Appendix 4.  This
includes details of the exposure and hazard scores for each chemical as well as the
overall priority ranking, along with general comments on the data set and outcomes of
the review process where available.

3.2 Prioritisation of List 2 chemicals
The substances identified as List II under the Dangerous Substance Directive were
prioritised separately from the other chemicals in the ‘Universe of Chemicals’ following
a specific request from Defra which meant the results were required at an early stage.
The list comprised those substances included in the Surface Waters (Dangerous
Substances) (Classification) Regulations 1997 and 1998.  For completion, although not
specifically requested by Defra, substances included in Department of the Environment
Circular 7/89 were also prioritised.  The resulting list comprised 44 substances but the
following steps were undertaken prior to prioritisation:

• substances already identified as WFD Annex X Priority Hazardous
Substances/Priority Substances were removed;

• substances included in the first tranche of substances for EQS development (see
section 2.2.5) were excluded;

• chemicals that are no longer used in the UK were removed following contact with
Pesticides Safety Directorate, Veterinary Medicines Directorate and the Health and
Safety Executive;

• chemicals not suitable for consideration under the prioritisation process were
removed.  This included metals and other inorganic substances, such as boron,
triphenyltin and vanadium.

After these procedures were applied, 17 substances remained for prioritisation (see
Appendix 4).  None of the substances were identified as Priority 1, however six
substances were identified as Priority 2 and put forward for EQS development:

• 2,4-D (ester and non-ester)
• 2,4-dichlorophenol
• dimethoate
• fenitrothion
• linuron
• mecoprop

Fugacity modelling was undertaken for these six chemicals and the percentage
modelled distribution between air, water, sediment and soil is shown in Table 3.4.
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Table 3.4 Results of the fugacity modelling undertaken (percentage distribution
in soil, sediment, water and air)

Chemical Water % Sediment % Soil % Air %

Mecoprop 98.4 0.035 1.59 0.001
Dimethoate
2,4-D
Linuron
2,4-
dichlorophenol
Fenitrothion

68.3
63.1
52.4
46.4

31.5

0.69
0.8
1.03
1.05

1.49

31
36.1
46.4
47.1

66.9

0.0001
0.00006
0.08
5.42

0.05

Fenitrothion was removed from the list.  Its high ranking was partly driven by two
pieces of available monitoring data which indicated exceedance of the EQS.  However
this data was not considered sufficiently reliable for use in prioritisation.  In addition
fugacity modelling suggested that fenitrothion was unlikely to be found in the water
column (see Table 3.4).

The prioritisation methodology was not considered suitable for boron, vanadium and
triphenyltin, and therefore they had to be considered separately.  Monitoring data was
compared with the EQSs to gain an indication of concern.  As a result boron and
vanadium were not considered to be a priority as concentrations detected did not
exceed the EQS, but triphenyltin remains a potential candidate for EQS derivation
because it was detected at levels in excess of the current EQS.  However this
assessment was based purely on exposure with no consideration of relative hazard.

3.3 First tranche of chemicals put forward for EQS
development

As noted in Section 2.2.5, whilst the prioritisation process was being developed, a first
tranche of 15 substances was identified for EQS derivation, based on a review of
discharge consents across the UK.  The selection of these substances was based on
both geographical extent and frequency of occurrence on discharge permits.
Cypermethrin was subsequently added to this list of chemicals, reflecting concerns
about the risks to aquatic life arising from its use as the active ingredient in sheep dip
products. This brought the list of substances put forward for an initial tranche of EQS
development to 16, namely:

• Aluminium
• Ammonia
• Arsenic
• Chlorine
• Chromium
• Cyanide
• Cypermethrin
• Copper
• Diazinon
• Iron
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• Manganese
• Permethrin
• Toluene
• Tetrachloroethane
• Phenol
• Zinc
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4 Discussion
The prioritisation approach described here has enabled a large number of chemicals to
be ranked for consideration for EQS development.

However, in using the approach to prioritise the chemicals on the Universe of
Chemicals, a number of issues arose which are summarised below.  Many of these
were addressed during the prioritisation exercise but some will require consideration
before further exercises are carried out.

4.1 Data availability and quality
The prioritisation process requires a wide range of exposure and hazard data to be
gathered on individual chemicals.  The availability and quality of these data are key
factors within the process.

The data used should be of high quality where possible to ensure that decisions made
are soundly based.  Due to the number of chemicals being considered it was not
practicable to check whether the data points arose from recognised studies as
recommended in the prioritisation guidance (See Appendix 3).  However, data were
obtained where possible from quality checked and/or peer reviewed documents, or
recognised databases.  They were therefore subject to a quality assurance step.

In many cases the assessment was based on a substantial data set.  However, in
others ranking was based on a limited dataset with only a few or maybe a single data
point.  The size of the dataset is masked once the score is assigned, however this
factor was considered as part of the review process.  In many cases it was proposed
that additional data should be obtained before a decision was made, for example
monitoring data was requested for mancozeb and further detail on the use of 1,2-
dichlorobenzene was recommended before EQS development should be considered.
This showed the value of a review stage as it allowed expert advice to be incorporated
into an otherwise mechanistic process.

Many substances could not be prioritised due to a lack of data.  Although this prevents
their consideration for EQS development at this stage, it highlights data gaps for
consideration in the future.  Lack of exposure or hazard data contributed equally to the
classification of ‘Insufficient information’ and therefore one type of data did not
predominate as the reason for our inability to prioritise substances.

4.2 Exposure
Data on tonnage used and use scenarios were generally limited.  Where data were
available, particularly for industrial chemicals, it did not usually relate to the UK and
therefore had to extrapolate from European or worldwide figures to get an estimate for
the UK.  In addition many of the use and tonnage data, again for industrial chemicals,
were old and related to production rather than use.  Such issues were raised and
considered at the review stage and often led to the decision that further data were
required before a decision to make substance a candidate for EQS development could
be made.

There is the potential for bias when considering monitoring data.  The monitoring score
is related to whether a substance has been detected regionally or nationally (latter
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defined as >2 Regions) and also whether there are any exceedances of existing EQSs
and PNECs.  For those substances without an existing EQS the highest exposure
score possible is 2, even if they are found widely at relatively high concentrations.  This
can limit the overall exposure score, which in turn can affect the overall priority ranking
if monitoring data is the sole measure of exposure.  This was considered when
reviewing the priority rankings and was addressed by comparing concentrations
detected with reported effect concentrations to give an indication of whether the
concentrations found may be of concern.

When assessing EQS exceedances the guidance does not specify whether
comparison is with a short term Maximum Allowable Concentration (MAC) or long term
(Annual Average (AA)) standard.  There are circumstances where the result may be
different depending on which value is used.  For chlorpropham, for example, the AA
was not exceeded but one sample resulted in an exceedance of the MAC.  In this case
the sample result was not considered reliable but it raises an issue that may need to be
considered in future prioritisation exercises when assigning an exposure score.

In the prioritisation guidance, detection is defined as a concentration that exceeds
0.1 µg/l in surface water or any positive detection in groundwater.  Therefore the
thresholds vary for surface and groundwaters.  This could bias the result for those
substances that have been monitored widely in groundwater compared to surface
water and is a discrepancy that invites further consideration.

4.3 Hazard assessment
Persistence is one of the criteria used to assess the potential hazard of the chemical in
the aquatic environment.  Data considered include half-lives in water and sediment and
ready biodegradability.  Data for sediment were rarely available so most assessments
were made using water half-lives and ready biodegradability studies.

Degradation in water may be a result of biotic processes (biodegradation) and/or
abiotic processes such as hydrolysis and photolysis, however for many chemicals data
were not available for both processes.  As loss of a chemical is often dominated by one
type of removal process it is possible that the available data do not truly reflect
persistence.  Where biodegradation, for example, is the key degradation process for a
chemical, if data is only available for an abiotic process such as hydrolysis, persistence
may not be adequately reflected and vice versa.  Such cases were discussed at the
review stage, eg 6,6-di-tert-butyl-2,2-methylene-di-p-cresol.

A further consideration is that the prioritisation methodology proposes the use of the
worst case data for each criterion. For example if the water half life suggests a
chemical does not meet the criterion for persistence but the ready biodegradation data
does then the latter is used to classify persistence and to derive a hazard score.  For
those chemicals which are rapidly degraded via abiotic processes but are not readily
biodegraded a high score for persistence may be assigned although in reality it is
degraded quite rapidly.  Again such cases were discussed at the review stage, such as
for 2,6-di-tert-butyl-p-cresol BHT).

There are a number of abiotic processes including hydrolysis and photolysis.  Different
processes may be key for different chemicals and therefore if data is not available for
each this needs to be considered - the most dominant removal process may not have
been identified from the available data.  Again this issue was discussed during the
review stage.
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Bioaccumulation requires BCF and/or log Kow data to be considered. A BCF is an
experimentally derived value potential of a chemical, whilst log Kow provides an
estimate of a chemical’s potential to bioaccumulate based on physical chemical
properties. In a few cases the BCF and log Kow values gave conflicting results, for
example where log Kow indicated a potential to bioaccumulation but this was not
supported by the BCF values.  The prioritisation methodology proposes the use of the
worst case value in deriving the bioaccumulation score. However in such cases further
consideration of the data is required. These differences can reflect the fact that
although predictions based on physico-chemical properties suggest bioaccumulation,
this does not occur in practice due to factors such as the size of the molecule
preventing take up by the organism thus preventing bioaccumulation.  Hence taking the
worst case value may overestimate bioaccumulation.

A chemical classified as very persistent (vP) and very bioaccumulative (vB) but not
toxic would be given a hazard score of 4.  However a classification of very persistent
(vP) and highly bioaccumulative (HB) but not toxic gives a hazard score of 0.
Therefore a slight difference in bioaccumulation potential can result in a significant
difference in hazard score which can have a significant effect on the overall priority
ranking, with a hazard score of 0 resulting in a priority ranking of 5.  Some of the
hazard scoring for certain hazard classification combinations may need to be re-
considered.

Toxicity was assessed based on actual results from laboratory tests.  Quantitative
Structure Activity Relationship (QSAR) studies, which predict toxicity based on
knowledge of the molecular structure of a chemical, were not used for the purposes of
this exercise.  It should be considered whether QSAR data should be used in future
prioritisation exercises for those substances where no or limited toxicity data is
available.

4.4 Fugacity modelling
Fugacity modelling was included as part of the verification stage of the prioritisation
process as an additional tool to help assess the potential exposure to a chemical in the
aquatic environment.

Due to limited data availability, it was necessary to run the simplest level of fugacity
assessment (Level 1).  This predicts distribution in the environment based on
instantaneous release rather than following introduction via a particular medium, eg
discharge to the aquatic environment. Therefore although use of the Level 1 fugacity
modelling will indicate the potential for a chemical to distribute to the water
environment, it does not truly reflect the situation where the chemical is discharged
directly to the water environment.  This needs to be considered when interpreting the
fugacity model results.

The fugacity modelling showed that for a number of chemicals, limited presence in the
water environment is predicted based on their physical chemical properties.  These
substances include the steroid oestrogens ethinyl oestradiol and oestradiol as well as
benzyl butyl phthalate and pendimethalin.  However since actual monitoring data has
shown they are present in the environment, this casts doubt on the benefits of using
fugacity modelling at this level. Although it was useful in deciding whether to take
fenitrothion through to the next stage, it did not help the decision making process for
the other chemicals reviewed.
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4.5 Review process
The review process was part of the verification and validation step of the prioritisation
approach and it provided a useful opportunity to consider the results arising from the
ranking exercise.  The prioritisation method is a mechanistic approach with data being
located and used to assign a priority ranking.  The review process provided an
opportunity to consider and discuss the rankings and enabled:

• consideration of the confidence and uncertainty in the data and data sources used,
enabling limited data sets to be identified along with rankings based on non-peer
reviewed data

• the opportunity to identify further data sources for consideration
• discussion of recommendations on how to proceed with specific chemicals taking

into account the results of the prioritisation, the basis of the ranking (eg confidence
in the data), and also surrounding issues not picked up within the prioritisation
process (eg existing controls and initiatives).

There was not time to review all of the substances that were prioritised so focus was
placed on those substances that were identified as priority 1 or 2.  Those substance
that were not reviewed should be subject to review prior to any recommendations being
made on next steps for those particular substances.

4.6 Scope of the prioritisation approach
The current methodology is suitable for organic chemicals but not metals and other
inorganic chemicals.  The latter were therefore excluded from this prioritisation exercise
although an attempt was made to consider the List II substances boron, vanadium and
triphenyltin by comparing monitoring data with the EQSs.  However this fails to
consider potential hazard and therefore an appropriate approach needs to be
developed to be able to prioritise these types of chemicals.
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5 Conclusions
A candidate list of chemicals (‘Universe of Chemicals’) was drawn up based on existing
regulatory obligations and commitments as well as national initiatives such as the
Environment Agency’s reviews on pharmaceuticals and veterinary medicines.  This list
has enabled identification of chemicals to be considered for prioritisation at this stage
however it is not a fixed list and additional chemicals can be added to the list in the
future.

The Environment Agency’s Chemical Screening and Prioritisation method was chosen
as the approach to be used to prioritise substances for consideration for EQS
development.  It is a method that meets the requirements of the IMPRESS guidance
and with which we already had some experience.  It was modified for the purposes of
this exercise to only assess impacts on the aquatic environment.

The prioritisation process ranks substances based on their potential exposure in the
aquatic environment and hazard to aquatic life.  The prioritisation exercise identified
approximately 70 substances as high priority (26 Priority 1 and 46 Priority 2) and
therefore potential candidates for development of EQSs under Annex VIII of the WFD.

A review process has proved useful in considering the outcomes of the rankings arising
from the prioritisation exercise.  As a result of the review additional data sources have
been identified and recommendations have been made on how to proceed with those
chemicals identified as high priority.  This has included identifying where further
information is needed, awaiting the results of on going work such as ESR risk
management strategies, or putting the substance forward for EQS development.

At this stage a total of 32 substances have been identified for EQS development as a
result of the prioritisation exercise undertaken on the ‘Universe of Chemicals’ (including
the List 2 chemicals) and the review of discharge permits.  EQSs are currently being
derived for 30 of these chemicals.  A number of other substances were identified as of
high priority based on the prioritisation process but were not put forward for EQS
development at this stage due to a need further information.  These substances will
need to be reconsidered as additional data becomes available.  In addition, due to time
constraints, the review process focused on those substances that were ranked as
Priority 1 or 2.  The other substances need to be reviewed before any decisions are
made on these chemicals.

The exercise has highlighted a number of issues that need consideration when using
the prioritisation process.  These include limited availability of usage data and the need
to consider data on persistence and bioaccumulation more broadly.  Many of these
issues have been able to be addressed at the review stage and this supports the need
for inclusion of this within the overall prioritisation process.  However a number will
need to be addressed before further prioritisation exercises.  This includes use and
interpretation of fugacity modelling.  The latter was included as a tool to help assess
potential exposure in the aquatic environment but due to data limitations it provided
limited benefit during this particular exercise and the use of this approach in future
exercises needs to be considered.
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Setting
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EPER European Pollutant Emission Register

EQS Environmental Quality Standard
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HSDB Hazardous Substance Database

HT Highly Toxic

MAC Maximum Allowable Concentration

OECD Organisation for Economic Co-operation and Development

OSPAR Oslo and Paris Commissions for the protection of the marine
environment of the NE Atlantic

P Persistent
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PPPD Plant Protection Products Directive
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SIDS Substance Identification Datasheet
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T Toxic
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Appendix 1. IMPRESS generic
approach for identifying Specific
Pollutants

1.  Starting point.
The indicative list of main pollutants is set out in Annex VIII of the Directive. Only those pollutants under points 1 to 9 need
further consideration as potential specific pollutants (points 10, 11 and 12 are general physico-chemical QEs).
2.  Screening.
A screening of all available information on pollution sources, impacts and production and usage as described in (a) and
(b) below.
(a) Collation of information.
Data:     - Source/sectoral analyses, production processes, usage, treatment, emissions.
             -  Impacts, water quality monitoring data, special surveys.
             -  Physico-chemical properties to determine pathways.
Information from existing obligations and programmes:
Priority Substances, DSD 76/464, UNEP POPs list, EPER, COMPPS, Results of 793/93, users lists, etc.
(b) Deriving a list of pollutants.
Assessment of information collected under step 2(a) will result in a working list of those pollutants identified as being
discharged into water bodies. Most of these pollutants will be selected by the combination of a top-down and bottom-up
approach.
3. Test for relevance.
Step 3 selects from the list those pollutants that are likely to cause, or to already be causing, harm to the environment.
Selection should ideally be based on an assessment of the environmental significance of the concentrations (and trends
in concentrations) estimated for the pollutants or their breakdown products in the water bodies. Two sub-steps are
suggested:
(a) Obtaining data on concentrations in, and loads to surface water bodies:
              -   By monitoring i.e. measured data.
              -   By modelling i.e. estimate data.
(b) Comparing concentrations with benchmarks:
Pollutants identified under step 2 may be excluded, where their concentrations are estimated to be lower than the most
relevant critical value such as EQS, LC50, NOEC, PNEC or critical load.
EQS - where possible, monitored or estimated concentrations should be compared with the appropriate EQS;
Critical loads – identified for some reduction programmes (e.g. North Sea Conference). Only critical loads need be
considered in identifying specific pollutants.
Further remarks:
              -   Natural background concentrations may exceed EQSs for non-synthetic pollutants.
              -   Potential accumulations in sediment or biota should be considered.
4. Safety net.
To avoid excluding substances incorrectly the following safety net is advised:
              -   Consider combined affects of minor pollution sources
              -   Consider trends which may indicate increasing importance of a pollutant
              -  Consider presence of pollutants with similar modes of toxic action and potentially additive effects.
For some pollutants the assessments made in steps 2 and 3 may not provide adequate confidence that a pollutant is
either not being discharged or not presenting a significant environmental risk. Further investigations should be made to
improve confidence in the selection procedure to identify these pollutants as a specific pollutant.
5. Final outcome.
The final outcome must be a list of specific pollutants relevant to a river basin district or to particular water bodies within a
river basin district.
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Appendix 2: Drivers used to
develop a ‘Universe of Chemicals’
An outline of the various obligations and data sources used in the compilation of the
‘Universe of Chemicals is provided below.

Existing Monitoring Obligations

The Shellfish Water Directive

The Shellfish Water Directive (79/923/EEC) lays down the standards required to
ensure a suitable environment for shellfish growth in designated brackish and coastal
waters. In England and Wales there are monitoring requirements for 13 chemical
parameters.

The Freshwater Fish Directive

The Freshwater Fish Directive (78/659/EEC) requires Member States to designate
freshwaters requiring protection in order to support fish life under favourable conditions.
In England and Wales there are monitoring requirements for 4 chemical parameters.

The Bathing Water Directive

The Bathing Water Directive (76/160/EEC) defines the standards that are acceptable to
both fresh and marine waters designated for bathing or where bathing has traditionally
been practised by a large number of bathers. In England and Wales there are
monitoring requirements for 3 chemical parameters.

National Marine Monitoring Programme

The National Marine Monitoring Programme (NMMP) was initiated in the late 1980s to
co-ordinate marine monitoring in the UK between a number of organisations. The
NMMP aims to detect long-term trends in the quality of the marine environment, to
ensure consistent standards in monitoring, to establish appropriate protective
regulatory measures, to co-ordinate and optimise marine monitoring in the UK. In
England and Wales there are monitoring requirements for 42 chemical parameters.

Environmental Change Network

The UK Environmental Change Network (ECN) is the UK's long-term, integrated
environmental monitoring and research programme. ECN gathers information about
the pressures on and responses to environmental change in physical, chemical and
biological systems. It is supported by a consortium of fourteen sponsoring
organisations and eight research organisations. In England and Wales there are
monitoring requirements for 40 chemical parameters.
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Existing Obligations

The Dangerous Substances Directive

In 1976 the Dangerous Substances Directive (76/464/EEC) was adopted with the aim
to control pollution caused by certain dangerous substances discharged to the aquatic
environment. The Directive established two lists of substances:

List I - dealing with substances regarded as being particularly dangerous
because of their toxicity, persistence and bioaccumulation;
List 2 - containing substances which are less dangerous but which
nevertheless have a deleterious effect on the aquatic environment.

EQSs are noted as one of the approaches for the control of chemicals into the
environment.  EU required to set standards for List 1 and Member States for List 2
substances.

List 1

In 1982 the Commission drew up a list of 129 candidate List 1 chemicals to which 3
further chemicals were subsequently added.  Of these 18 were confirmed as List 1 and
EQSs were derived by the EU.

List 2

The UK have derived EQS for approximated 100 chemicals of which x have been
made statutory through inclusion in the Surface Waters (Dangerous Substances)
(Classification) Regulations 1997 and 1998.

Protection of the North Sea – Red List and Hazardous Substances List

Two lists, the UK Red List Initiative (23 substances) and a list of ‘Priority Hazardous
Substances’ (36 substances) have been pulled together as a result of the Second and
Third Ministerial Conferences on the Protection of the North Sea respectively.

The selection of Red List substances was made for the list of 129 potential list 1
substances published by the European Commission in 1982.  While the list of ‘priority
hazardous substances ‘ agreed at the later conference, includes all the Red list
substances (except PCBs)

Oslo and Paris (OSPAR) Commission – list of chemicals for priority action

The main objective of the OSPAR Commission is to protect the marine environment so
as to safeguard human health through the elimination or prevention of pollution. The
Priority Action List consists of three categories; A, B and C. Only Category A
substances have been included in the Universe of Chemicals (a total of 32 substances)
since category B substances are used in closed systems and therefore unlikely to be
emitted to the environment. Category C substances are not currently used in OSPAR
states, including the UK.

OSPAR veterinary medicinal products used in aquaculture

The main aim of the OSPAR Commission is to protect the marine environment so as to
safeguard human health through the elimination or prevention of pollution. These
reporting requirements concern PARCOM recommendation 94/6 on Best
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Environmental Practice (BEP) for the Reduction of Inputs of Potentially toxic Chemicals
from Aquaculture Use.  A apparent list of 4 substances has been identified in the
consultation document ‘Consultation on proposed changes to the UK Pollutant Release
and Transfer Registers (PRTRs) for 2005 to 2007’. Although this still needs to be
inserted.

European Pollutant Emission Register (EPER)

The EPER requires Member States to report on emissions to air and water of specified
substances.   Twenty six substances have been identified for inclusion on the EPER in
terms of recording emissions to the aquatic environment.  These were identified on the
basis of inventories from significant licensed industrial activities across Europe.

Also considered under this are
Aarhus Convention substances (Water) - The Aarhus Convention was signed by the
European Community in 1998. The aim was to establish both national and European
pollution release and transfer registers (PRTRs), specifying a range of pollutants for
which emissions above specified threshold values should be reported by specified
industries. A provisional list of 62 pollutants was given for water (of these 29 are
currently on EPER list: therefore 33 ‘new’ substances
European Pollutant Release and Transfer Register (E-PRTR) - As the European PRTR
is a development of the Aarhus Convention, the range of substances to be reported for
water is almost identical to that for the Aarhus driver. However, a further seven
substances have been included. Monitoring for both Aarhus substances and the E-
PRTR is a ‘statutory’ obligation and therefore both drivers must be included. Of the
substances on the E-PRTR list 9 are on neither the EPER or the  Aarhus list –
Therefore 9 ‘new’ substances

The Stockholm Convention on Persistent Organic Pollutants (POPs)/United
Nations Environmental Programme – POPs

The Stockholm Convention is a global treaty to protect human health and the
environment from persistent organic pollutants (POPs). In implementing the
Convention, Governments will take measures to eliminate or reduce the release of
POPs into the environment. Twelve chemicals have been identified as UNEP POPs
under the convention.

Other data sources

Combined Monitoring Based and Modelling Based Priority Setting (COMMPS)

The COMMPS procedure was developed as a prioritisation tool to identify substances
for consideration under Annex X of the WFD.  Thirty three substances have been
identified as priority substances for Annex X of the WFD.

Pesticides of Possible Relevance

Surveys of pesticide usage on a variety of agricultural and horticultural crops for
England, Wales and Scotland are undertaken by the Central Science Laboratory
(CSL). These result in reports on pesticide use on different crop types as well as
10year review of pesticide usage across all crops throughout Great Britain.  The most
recently reported 10 year study was published in 1996.  It lists the fifty most widely
used pesticides (in terms of weight applied) across all crops throughout GB. This list
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was included in the Universe of Chemicals (The next report, due in 2006 was not
available at the time).

Existing Substances Regulation (ESR) substance of potential risk in UK

The 19 substances provided in this list have been recognised as of potential risk in the
UK from either international risk assessments (EU chemicals legislation e.g. Existing
Substance Regulations (ESR)) or from a national risk assessment carried out by the
Environment Agency (Chemical Assessment Unit).

Substance is of direct concern to the Environment Agency and SEPA

Substances identified by the Environment Agency, SEPA and Northern Ireland
representatives on the UK’s Chemical Task Team.

UK Chemicals Stakeholder Forum

The forum has set out criteria to identify chemicals of concern based on their
hazardous properties. A study by the Environment Agency identified which of those
chemicals produced and used In high volumes in the EU (a mass over 1000 tonnes per
year) met these criteria, based on information available to the Environment Agency at
the time.

The Groundwater Directive

The Directive on the protection of groundwater against pollution cause by certain
dangerous substances (80/68/EEC) requires Member States to prevent the introduction
into groundwater of List I substances and to limit the introduction of List II substances
so as to prevent pollution.

In the UK, JAGDAG was established to determine which substances should be
included within Lists I and II under the Groundwater Directive. The current number of
chemicals determined as List 1 or List II stands at 454.

Given that the requirement under this Directive is to prevent or limit the introduction of
List I or List II substances into groundwater it is felt important to include this list of
chemicals in the WFD specific pollutants prioritisation process.

Veterinary Medicines

Veterinary medicines are widely used to treat disease and protect the health of
animals. In order to gain a greater understanding of the potential environmental risks
arising from the use of veterinary medicines, the Environment Agency, in 2002,
commissioned a review of the information in the literature. The data collated was used
to identify those veterinary medicines of most significant environmental concern. A total
of 56 compounds were assigned to the high priority category (although there was only
sufficient data available to characterise the potential risk to various environmental
compartments for eleven of these). (Ref R&D Technical Report P6-012/8/TR Review of
Veterinary Medicines in the Environment)
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Human Pharmaceuticals

The Environment Agency reviewed available data on the occurrence, fate and effects
of human pharmaceuticals in the environment and identified substances of potential
concern using the EU Technical Guidance Document on risk assessment (1996).  The
review is currently being updated with useage data for 2004 but that report is currently
not available.  Based on this review twelve substances were identified as of potential
concern and were included in a Targeted Monitoring Programme for Pharmaceuticals
in the Aquatic Environment (P6-012/06/TR) commissioned by the Environment Agency.

Endocrine disrupting substances

Endocrine disruptors are substances of increasing concern in the environment. The EU
commissioned work to identify a priority list of substances of concern in relation to
endocrine disrupting potential.  This involved a review of their potential ED effect and
also their persistence and tonnage used.  The report produced by BKH in 2000
identified 66 Category 1 substances.
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Appendix 3: Methodology for
prioritising substances for EQS
development under the Water
Framework Directive
The approach for prioritisation is outlined in figure 1 and 2.
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HAZARD ASSESSMENT
Is it classified as Persistent
(P), Bioaccumulative (B) or
Toxic (T) in water by
ecotoxicological information?
• not classified => 0
• T => 1
• PT or BT or (HT)  => 2
• PBT or P(HT) or B(HT) or

v(HT)  => 3
• P(HB)(HT) or vPvB? => 4

NB: See Appendix C3,C4 & C5
for definitions of these
classifications, scoring &
suitable tests
     ENTRY INTO PROCESS
r standard derivation under Annex V

Continue even if don’t know

EXPOSURE ASSESSMENT

MONITORING INFO
ASSESSMENT
Is the substance detected in any
media in UK
• not detected* => 0
• detected* => 1 (2 if biota)
• detected* nationally => 2 (4 if

biota)
• > ES* or PNEC* => 3
• > ES* or PNEC* nationally => 4

* NB: See Appendix C 4 for definitions
of national and ES and appendix C5 for
suitable data

XPOSURE ASSESSMENT SCORE

USE ASSESSMENT
A. How much is used annually

in UK
B. What is the use pattern* in

UK
• Controlled system (isolated

intermediate)=> 0.1
• Industrial (non-dispersive)

use => 0.2
• Wide dispersive use (mainly

diffuse sources)  => 0.5
• Used in the environment =>1

NB: See Appendix 4 for Use
Pattern criteria (definitions)

C. Annual use fig. x Use
index=>

 0-1 => 0;
 1-10 => 1;
 10-100 => 2;
 100-1000 => 3;
 >1000 => 4
Don’t knowE
III of the Water Framework Directive

is taken as the highest score: USE or
MONITORING assessment unless
latter is available for all media (soil,
surface water, ground water & biota)
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Definitions and guidance for screening-prioritisation
method

Exposure Assessment

Use

Annual use figure in UK (tons)
- Annual Use figure should be primarily based on nationally-accrued stats, for

example pesticide use figures provided by DEFRA’s Central Science Lab based
on selected farm usage surveys. Where these are not available figures from
industry or European use information, extrapolated for UK

- European figures can be used, assume standard proportion of 20% to represent
emissions from England & Wales unless have other info to suggest more
accurate proportion

Use pattern in UK

Controlled system - isolated intermediate, no direct release to the environment

Industrial, non-dispersive use – small number of releases to the environment – e.g.
used at industrial or other identifiable sites resulting in controlled point source emission,
local releases to the environment

Wide dispersive use – many mainly diffuse source releases to the environment

Used in the environment – batch releases within the environment

Monitoring

Detection = is defined as any concentration that exceeds 0.1ug/l in surface water and
any concentration in groundwater. This is defined by the drinking water standard for
pesticides which is applied to all substances for consistency since no single limit of
detection can be set for all substances.

Nationally = >2 Regions

PNEC or EQS = Predicted No Effect Concentration (PNEC) and Environmental Quality
Standard (EQS), environmental concentrations of a substance above which there are
potential adverse effect

Refer to DEFRA database of Monitoring activities for chemicals in the environment
which details monitoring activities in the UK by chemical and environmental
compartment. Suitable sources of data should be quality-assured and preferably be
part of national monitoring network or survey work

Monitoring data: detail
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If a substance is monitored in UK get exact or approximate view on the following for
each scheme/media:

1. If substance is detected (>0.1ug/l in surface water, any concentration >0 in
groundwater)

2. Typical value ranges

3. Average monitored value

4. Environmental standard or PNEC - to illustrate concentration of a substance
in the environment above which there is the potential for an adverse effect
to organisms

5. Geographical spread of values

Hazard assessment

Screening data guidelines

The following methods are internationally agreed standard testing guidelines. Data
from these tests should be used where possible. In principle, much data exist that may
not have been produced from such testing. Where such data are not available, data
generated from other acceptable methodologies may be used following expert
judgement relating to its validity and relevance.

Preference should be given to peer-reviewed, quality-controlled sources of info and
tests where recognised guidelines and/or GLP have been applied. Where more than
one equivalent quality source is available expert judgement should be used to
determine the best source of info.

Half-life in marine & fresh water, sediment & soil (days)
Any or all of the below if possible:

- OECD Standard test ref. 308: Aerobic and Anaerobic Transformation
in Aquatic Sediment System

- OECD Standard test ref. 309: Water biodeg. Test and/or:

- Evaluation of the aerobic biodegradability of organic compounds at
low concentrations - Part 1: Shake flask batch test with surface water or surface
water/sediment suspensions. ISO/DIS 14952-1 (1999) Water quality

- OECD 307 Aerobic and Anaerobic Transformation in Soil

- See http://www.oecd.org/ehs/testguid/list.htm for more detail on
these tests

Pass level in ‘ready biodegradability’ test
Any or all of the below if possible:

- OECD Standard test ref. 301: Ready Biodegradability through six methods
described to screen chemicals for ready biodegradability in an aerobic aqueous
medium: A: DOC Die-Away, B: CO2 Evolution (Modified Sturm Test), C: MITI (I)

http://www.oecd.org/ehs/testguid/list.htm
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(Ministry of International Trade and Industry, Japan), D: Closed Bottle, E:
Modified OECD Screening, F: Manometric Respirometry

- OECD Standard test ref. 306: Biodegradability in Seawater

- See http://www.oecd.org/ehs/testguid/list.htm for more detail on these tests

Bioconcentration Factor (BCF)
– OECD Standard test ref. 305e: Bioconcentration: Flow-through Fish Test

– See http://www.oecd.org/ehs/testguid/list.htm for more detail on these tests

Log Kow

Any or all of the below if possible:

– OECD Standard test ref. 117: Partition Coefficient (n-octanol/water), HPLC
Method

– OECD Standard test ref. 107: Partition Coefficient (n-octanol/water): Shake
Flask Method

– See http://www.oecd.org/ehs/testguid/list.htm for more detail on these tests

Aquatic species: Acute L(E)C50 tests (mg/l)
Any or all of the below if possible:

- OECD Standard test ref. 201: Alga, Growth Inhibition Test

- OECD Standard test ref. 202: Daphnia sp. Acute Immobilisation Test

- OECD Standard test ref. 203: Fish, Acute Toxicity Test (pref. 96 hours LC50)

- See http://www.oecd.org/ehs/testguid/list.htm for more detail on these tests

Aquatic species: Chronic NOEC tests (mg/l)
Any or all of the below if possible:

- OECD Standard test ref. 210: Fish, Early-Life Stage Toxicity Test

- OECD Standard test ref. 211: Daphnia magna Reproduction Test

- OECD Standard test ref. 215: Fish, Juvenile Growth Test

- OECD Standard test ref. 212: Egg and Sac-fry

- See http://www.oecd.org/ehs/testguid/list.htm for more detail on these tests

Potential Endocrine disrupting effects
Any or all of the below if possible:

- Substances should be nominated for this category hierarchically by the
following tests or lists mentioned hereafter:

In vitro tests
Yeast Oestrogen Screen (YES) Assay - to identify oestrogenic substances and
indicate the relative concentration in E2 equivalents (ref. EDMAR report,
sewage treatment effluents, various sponsors 2002)

http://www.oecd.org/ehs/testguid/list.htm
http://www.oecd.org/ehs/testguid/list.htm
http://www.oecd.org/ehs/testguid/list.htm
http://www.oecd.org/ehs/testguid/list.htm
http://www.oecd.org/ehs/testguid/list.htm
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Yeast Androgen Screen (YAS) Assay - to screen whether androgenic
substances are present and indicate the relative concentration in DHT
equivalents (ref. EDMAR report, various sponsors 2002)

MCF7 breastcancer cell lines and/or Chemically Activated Luciferase
Expression (CALUX) - to identify oestrogenic substances

In vivo tests
OECD approved non-spawning fish test (14-21d) using fathead minnow,
medaka or zebrafish - to test for oestrogenic and androgenic activity both
agonists and antagonists. This test is currently going to validation in a number
of laboratories.

Test to be developed and validated in the future: spawning assay (42d). There
is little doubt that this will go ahead after the non-spawning test validation is
completed.

Alternatively the substance may be listed as category 1 or 2 EC list of priority
substances for further evaluation. (Report ref. BKH M0355008/1786Q/10/11/00),
see Annex 1.

Category 1 substances: At least one study providing evidence of endocrine
disruption in an intact organism. Not a formal weight of evidence approach;

Category 2 substances: Potential for endocrine disruption. In vitro data indicating
potential for endocrine disruption in intact organisms. Also includes effects in-vivo
that may, or may not be ED-mediated. May include structural analyses and
metabolic considerations.

Alternatively may be chemically similar to a substance with confirmed or suspected
endocrine disrupting properties according to in vivo datasets

Insufficient info

In order for a substance to be screened there must be a minimum of 1 piece of info for
persistence, bioaccumulation and toxicity and 1 piece of exposure assessment data
(monitoring or use).  Any substance that does not meet the minimum data
requirements will be assigned a final ranking of ‘insufficient information’

Guidance for verification and validation

Verification

This takes place once data has been collected and run through initial screen and make
takes place because:

a. screened rankings are not as expected based on expert judgement
b. better sources of data become available

Preference should be given to peer-reviewed, quality-controlled sources of info and
tests where recognised guidelines and/or GLP have been applied. Where more than
one equivalent quality source is available expert judgement should be used to
determine the best source of info.

It is recognised that PBT criteria may not be the most appropriate way in which to
assess prioritisation with respect to the water column and therefore a verification stage
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which aims to corroborate the appropriateness of the resultant prioritisation with
respect to the water column has been introduced into the methodology.

This verification stage incorporates the use of a fugacity model (EQC model, University
of Trent) the aim of which is to substantiate that the most likely ‘sink’ of any particular
chemical, and therefore the media in which is should be controlled, is water. Where this
is found NOT to be the case (for example sediments are found to be the most likely
sink for the chemical of concern) an appropriate policy decision on the way forward (i.e.
continued inclusion in priority ranking system) needs to be made.

Validation

Validation should be carried out following ranking to interpret the findings and should
include:

• How the ranking was achieved – breakdown of scoring and data/sources

• Expert description of the potential threat including potential threat to other
media

• Confidence/uncertainty in the data & sources used, e.g. only 1 piece of T
data

• Recommendation on how to proceed, e.g. should take action or more info
needed
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Appendix 4: Summary of results
from the prioritisation exercise
The results of the prioritisation exercise are summarised in the table below.  The
exposure and hazard ranking for each of the chemicals considered is shown along with
the overall priority ranking assigned.   A brief summary of the available data is shown in
the Comments column and for those chemicals that have been peer reviewed as part
of this exercise a summary of the outcomes are provided in the column title ‘Review
Comments’.
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We are The Environment Agency. It's our job to look after
your environment and make it a better place – for you, and
for future generations.

Your environment is the air you breathe, the water you drink
and the ground you walk on.  Working with business,
Government and society as a whole, we are making your
environment cleaner and healthier.

The Environment Agency.  Out there, making your
environment a better place.
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