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Science in SEPA
Science underpins the work of SEPA and plays a crucial role in helping to shape the pace and direction of
change, both in terms of improving the overall efficiency and effectiveness of the organisation, and in
influencing the wider policy agenda for environmental protection and sustainable development. In helping
us to understand the processes and state of Scotland’s environment, science serves as a champion,
advocate, protector and improver of Scotland’s environment and ultimately helps to protect and improve
the economic prosperity and wellbeing of all of Scotland’s people.

SEPA’s science function is essential in enabling us to:

• understand and communicate the condition of Scotland’s environment and the processes and pressures
affecting it;

• interpret and apply our scientific and technical knowledge and expertise in formulating and delivering
better environmental policy and regulation;

• design and deliver efficient and effective environmental monitoring programmes and make full and
proper use of the data generated by them;

• use data and information to identify trends to detect the problems of the future and to implement
new techniques and capabilities where necessary to pre-empt environmental harm;

• promote the advancement and application of scientific research on contaminants and other stressors
in the environment;

• contribute to and promote widespread public education and awareness of environmental issues.

James Curran
Director of Environmental Science
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Executive summary
This report describes the surface water component of SEPA’s chemicals prioritisation project. It outlines
the construction, development and use of the prioritisation tool, summarises the outputs of the
prioritisation and makes recommendations for further uses of the tool and further areas of work to be
undertaken. The tool was constructed for surface water, with a view to expanding the tool to encompass
further media such as air in a follow-on R&D project. The outputs from the next stage are due in
November 2009.

It was agreed by the UK Technical Advisory Group (UKTAG) Chemistry Task Team that the approach used to
identify and prioritise chemicals as candidate specific pollutants under Annex VIII of the Water Framework
Directive (WFD) should be consistent with the guidance produced by the European Union IMPRESS
(IMPacts and PRESSures) working group. This guidance was set up to identify pressures and assess impacts
on water bodies in relation to the Water Framework Directive (WFD).

SEPA has adopted the UKTAG approach with the additional aims of targeting future monitoring, informing
the State of Scotland’s Environment report, informing pollution reduction programmes, informing
regulatory and policy decision–making and providing a foundation upon which to centralise and
consolidate our chemicals information.

In line with the IMPRESS guidance, candidate chemicals were identified from a range of existing drivers,
including monitoring and legislative requirements as well as national initiatives such as the UK pesticide
usage surveys. Substances were also considered if we possessed relevant exposure data for them. This
resulted in a list of 925 chemicals (or groups of chemicals), called the ‘Extended universe of chemicals’. This
initial list was reviewed to remove chemicals not relevant for Scotland, resulting in a list of 432 candidate
chemicals (or groups of chemicals), known as the ‘surface water universe of chemicals’. All these
substances were incorporated into the prioritisation tool. In addition, further emerging substances of
concern for the water environment can be added to the tool and prioritised as required.

The prioritisation process ranks substances based on their potential for exposure in the surface water
environment and hazard to aquatic life. Exposure is assessed by considering several data sources [(licensing
and Scottish Pollutant Release Inventory (SPRI)], usage (tonnage and use scenario) and monitoring data
(detection and Environmental Quality Standards (EQS) failure)]. Hazard is assessed based on the
persistence, bioaccumulation and toxicity of a substance in the aquatic environment. A score is then
assigned for both exposure and hazard and combined to give an overall risk ranking from one to six, with
six indicating highest priority and one being the lowest. If the minimum data requirements for an
assessment are not met then the substance is assigned a final risk ranking of zero, indicating insufficient
information for the substance to be ranked.

The findings presented in this report are a reflection of the data within the tool at the time of writing. The
chemicals and associated data will be updated as information arises. A list of chemicals of concern has
been compiled, and recommendations for further outputs discussed. Particular attention is given to the
chemicals assigned the highest risk score of six; namely nonylphenols, cadmium, lead, triclosan, DEHP and
HBCD. For these substances Geographical Information System (GIS) mapping has been applied and specific
future monitoring recommendations made.



Table of contents
Executive summary

1. Introduction ......................................................................................................................................................1
1.1 Aims and objectives ................................................................................................................................................1

2. Risk assessment methodology........................................................................................................................3
2.1 Methodology overview ..........................................................................................................................................3
2.2 Universe of chemicals (Database 1) ....................................................................................................................4
2.2.1 Extended universe of chemicals ......................................................................................................................4
2.2.2 Surface water universe of chemicals ............................................................................................................5
2.3 Exposure assessment (Database 2) ......................................................................................................................5
2.3.1 Source data assessment (Database 2a) ..........................................................................................................6
2.3.2 Usage data assessment (Database 2b) ............................................................................................................6
2.3.3 Monitoring data assessment (Database 2c) ..................................................................................................6
2.4 Hazard assessment (Database 3) ..........................................................................................................................7
2.5 Risk assessment tool (Database 4) ......................................................................................................................8

3. Prioritisation tool outputs ..............................................................................................................................9
3.1 Risk assessment results............................................................................................................................................9
3.2 Using the tool ..........................................................................................................................................................11
3.3 Chemicals of concern............................................................................................................................................12
3.3.1 Nonylphenol and nonylphenol ethoxylate analysis ................................................................................12
3.3.2 DEHP analysis ......................................................................................................................................................15
3.3.3 Cadmium analysis ..............................................................................................................................................16
3.3.4 Lead analysis ........................................................................................................................................................17
3.3.5 Triclosan analysis ................................................................................................................................................17
3.3.6 HBCD Analysis ......................................................................................................................................................18

4. Data issues and tool validation ..................................................................................................................19
4.1 Source data ..............................................................................................................................................................19
4.2 Usage data ................................................................................................................................................................19
4.3 Monitoring data......................................................................................................................................................20
4.4 Hazard data ..............................................................................................................................................................20
4.5 Validation of the prioritisation tool ................................................................................................................20

5. Conclusions and recommendations ............................................................................................................21

Acknowledgements ..................................................................................................................................................22

References ..................................................................................................................................................................23

Appendices
Appendix 1: List of acronyms................................................................................................................................................24
Appendix 2: EC WFD IMPRESS Prioritisation guidance for identifying specific pollutants..............................25
Appendix 3: Exposure scoring methodology....................................................................................................................26
Appendix 4: Hazard scoring methodology........................................................................................................................29
Appendix 5: Overview of SEPA prioritisation approach and variations from UKTAG methodology..............34
Appendix 6: Full list of prioritised chemicals ..................................................................................................................37



Ranking chemicals of concern to Scotland’s environment – surface water tool 1

1. Introduction
SEPA has developed a method of prioritising chemicals of concern to Scotland’s environment. It is based
on a methodology developed by the UK Technical Advisory Group (UKTAG) Chemistry Task Team, designed
to identify candidate specific pollutants under the Water Framework Directive (WFD). The tool uses a risk–
based approach, incorporating hazard and exposure data, to rank chemicals according to the risk they pose
to the environment. This is achieved by combining calculated hazard and exposure scores to create a risk
score for each chemical.

The ideology of prioritising chemicals by associated risk has been widely discussed in recent years.
Increasing legislation on chemicals, through the introduction of European Directives such as Registration,
Evaluation, Authorisation and Restriction of Chemical substances (REACH) and the WFD, has meant that
there is a need to ensure that effort is focused on regulating the chemicals of greatest concern. The
European Commission has considered various methods to identify chemicals of concern to establish a list
of priority substances under article 16 of the WFD. The requirement to review this list on a four yearly
basis has lead to recent work by the European Commission to develop a robust, agreed approach to
prioritisation. The UK has sought to influence the approaches taken using its experience of the UKTAG
approach.

It was agreed by the UKTAG Chemistry Task Team that the approach used to identify and prioritise
chemicals should be consistent with the EU IMPRESS working group guidance1, which was established to
identify pressures and assess impacts on water bodies. The compilation of this guidance was driven by
Annex VIII of the Water Framework Directive requiring member states to identify specific pollutants.

Although the UK approach includes Scottish data, it was not possible to determine which chemicals are of
most concern in Scotland. It was also difficult to identify chemicals which may be of unique concern to
Scotland or of greater concern compared to the rest of the UK. We have therefore built on the UK
approach, aiming to adhere closely (where practical) to the UKTAG methodology2. Appendix 5 specifically
outlines the differences between the UK prioritisation and our approach. The requirement to identify
specific pollutants of particular relevance to Scotland under the WFD is one of the objectives of our
prioritisation process. However, the project has been designed to be much more far reaching than the WFD
and aims to influence and inform policy and regulatory decision–making in the area of chemicals, to
improve our scientific knowledge (eg through reporting on the state of Scotland’s environment) and to
support approaches to better regulation.

1.1 Aims and objectives

The Chemicals Prioritisation Research and Development Project Specification3 described the main outcome
as: “To develop a mechanism which SEPA can use to identify, prioritise and map chemical substances that
are or may be of potential concern for Scotland’s environment.”

The desired outputs were to:

• provide a robust, dynamic, flexible and easy–to–use prioritisation tool which can be used for many
and varied purposes;

• inform the State of Scotland’s Environment report on hazardous substances;
• map sources and problem areas;
• inform risk–based monitoring networks;
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• inform pollution reduction programmes (PRPs) for Scotland;
• develop a more targeted enforcement approach eg prioritising marketing and use campaigns under

REACH;
• help meet WFD targets, including informing WFD characterisation and the identification of specific

pollutants relevant to Scotland for Environmental Quality Standard assignment.

The State of Scotland’s Environment report recognised the need for better information to identify and
prioritise chemical substances which may affect the status of Scotland’s environment. This should be used
to inform and improve our targeted, risk based monitoring programme. Furthermore, with new legislation
such as REACH coming into force, there is a need to establish a baseline for chemical compounds which
may affect Scotland’s environment, in order to benchmark improvements and optimise enforcement effort.

This report documents the research and development (R&D) project ‘Chemical prioritisation: ranking of
chemicals of concern to Scotland’s environment; Phase 1: surface waters’ which builds on existing UK
approaches to prioritise chemicals of concern in surface water. A follow on R&D project has been agreed
and it is envisaged that the current tool will be expanded to look at substances in air and to potentially
consider impacts on human health as well as ecological receptors. In addition, this further phase will look
to fill data gaps (e.g. diffuse inputs) in the surface water tool.
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2. Risk assessment methodology
2.1 Methodology overview

Figure 1 shows the prioritisation process developed to risk assess chemicals of potential concern in Scotland.
It summarises the risk assessment process in terms of chemical hazard and environmental exposure.

Risk scores (0–6) were calculated for each prioritised chemical as a function of their hazard and ubiquity
in Scotland’s environment. Hazard score was based on an individual chemical’s environmental persistence
and potential to bioaccumulate and toxicity including endocrine disruption potential. Exposure was
assessed for each chemical in terms of monitoring data, point source emission data and usage
information. There is currently no definitive diffuse pollution element to the source assessment, though
the usage and monitoring assessments are relevant to both diffuse and point source emissions.

A minimum of one robust source of exposure assessment data and one source of hazard assessment data
was required to complete the assessment. Any substance that did not meet the minimum data
requirements for either the exposure or hazard assessments was assigned a risk score of zero, indicating
insufficient information.

Figure 1: Schematic of chemicals prioritisation process

Extended universe of chemicals
Compiled from numerous drivers and obligations

Surface water universe of chemicals
Relevant list of candidates for prioritisation

Exposure assessment
Assign exposure score (0-5) based on
source, usage and/or monitoring data

Hazard assessment
Assign hazard score (0-5) based on

persistence, bioaccumulation, toxicity and
endocrine disruption criteria

Overall risk score
(0-6)

Outputs
GIS mapping, inform State of Scotland’s Environment report, targeted monitoring, characterisation,

designation of specific pollutants
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The prioritisation tool was developed in Microsoft Excel using a series of linked spreadsheets (referred to as
Databases 1 to 4), which are dynamic and interdependent – when one is changed the others are
automatically updated. This method provides simpler data entry whilst maintaining a transparent and
consistent approach. We are considering whether the information held within these databases can be
consolidated and centralised within our corporate database systems.

Figure 2 below summarises the structure of the prioritisation tool itself.

Figure 2: Schematic of Microsoft Excel prioritisation tool

2.2 Universe of chemicals (Database 1)

Initially, a list of chemicals for consideration was required. The identification of the so–called universe of
chemicals was carried out in accordance with the EU IMPRESS Guidance1, which indicated that the list of
chemicals should be compiled from those specified in existing local, national or international drivers and
obligations as well as from those known or suspected to be an issue via other means such as usage, source
or monitoring data or through expert knowledge.

Database 1 comprises an extended universe of approximately 900 chemicals. This was considered too high
a number to attempt to meaningfully prioritise and therefore a working ‘surface water universe of
chemicals’ was created to go forward for prioritisation, as outlined below.

2.2.1 Extended universe of chemicals

The extended universe of chemicals acts as an inventory of chemicals of concern; compiled (in accordance
with the IMPRESS guidance) from the internationally agreed and recognised drivers which themselves
identify chemicals of concern. These drivers include the Water Framework Directive (WFD), Dangerous
Substances Directive (DSD), Bathing Waters Directive (BWD), OSPAR and REACH Annex XIV. Further
chemicals have been added where we have been able to obtain meaningful exposure data or where there
is evidence (including expert opinion) that a chemical may be of potential environmental concern.

The UKTAG Universe of Chemicals was used as a starting point and all chemicals on it were included in this
assessment. The database is designed to be flexible, and as such, chemicals can be added or removed as
appropriate. The extended universe is not media–specific.

Database 2a
Source assessment

Database 2b
Usage assessment

Database 2c
Monitoring assessment

Database 1
Universe of chemicals

Database 2
Exposure assessment

Database 3
Hazard assessment

Database 4
Risk assessment
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2.2.2 Surface water universe of chemicals

At the time of writing, the final surface water universe of chemicals contained 442 chemicals (or groups
of chemicals) which were distilled from the extended universe. These were selected for prioritisation for
one of the following reasons:

• Meaningful exposure (source, usage or monitoring) data for the chemical in surface water was
available.

• The chemical falls under a relevant legislative driver for surface waters as indicated in the extended
universe (eg Categories 1–9 of WFD Annex VIII).

• The substance was determined to be a potential threat by other means eg expert advice,
agrochemicals review etc.

Some chemicals were excluded or removed from the surface water universe of chemicals because they
were assumed to be no threat to Scotland’s environment eg if the substance was removed from use some
time ago. Substances were also removed if it was deemed inappropriate to apply the prioritisation process
for some reason eg speciated metals and inorganic parameters which would not fit the assessment criteria.

The surface water universe of chemicals also acts as a master list of all available chemical names for a
particular chemical. All assessments automatically refer to the surface water universe of chemicals via a
unique chemical identifier (CAS number where possible) which stays with the chemical throughout all
stages of the prioritisation process. It is this identifier which enables linkage between all databases within
the risk assessment.

The universe of chemicals was designed to be developed, reviewed and updated on an ongoing basis.
Chemicals can be added or removed from it as necessary.

2.3 Exposure assessment (Database 2)

Exposure scoring is based on a parallel assessment of source, usage and environmental monitoring data,
depending on availability. A score between one and five was assigned for each aspect for each substance,
with the highest of these three scores taken as the overall exposure score. A score of zero was assigned to
a specific assessment if insufficient data was identified for the chemical in question.

Theoretically, chemical exposure would be best determined on the basis of environmental monitoring data
indicating presence or absence in the environment, but that would require widespread monitoring of all
chemicals and is clearly unfeasible. Therefore, source and usage data was used to support environmental
monitoring data and in many cases to provide an exposure score where monitoring data was limited or
unavailable. Appendix 3 shows a summary of the rules used to calculate the score for each exposure
assessment.

The assessment counts the number of instances criteria are exceeded, eg the number of times a chemical
exceeds the environment quality standard (EQS). However, one of the aims was to use the tool to inform
monitoring network design (ie to identify where to monitor as well as what to monitor). To achieve this
spatial information associated with the source and monitoring data was retained in the databases,
allowing the data to be used in conjunction with Geographical Information Systems (GIS) to identify
hotspots and local issues.
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2.3.1 Source data assessment (Database 2a)

The source assessment comprised point source discharge monitoring data and Scottish Pollutant Release
Inventory (SPRI) data. The higher of the two scores constituted the source assessment score, though if only one
score was available then that was the value used. If neither was available a source score of zero was assigned.

Point source discharge data: this assessment identified discharges potentially requiring numeric licence
conditions under our new listed substances consenting policy. The prioritisation tool uses this information and
allocates a score according to the number of discharges licensed for a particular substance. The more licensed
discharges, the higher the source data assessment score for the substance. A score of one to five was given
according to the thresholds outlined in Appendix 3. A score of zero was assigned if the substance was not
considered under our recent consent review.

SPRI Emissions data: Our 2007 SPRI data was also incorporated in to the source data assessment. The more
emissions reported above the SPRI reporting threshold for a chemical, the higher the score for that chemical.
Again, a score of one to five was assigned as per Appendix 3. No account was taken of the magnitude of the
discharge, although that may be considered in future development of the tool.

2.3.2 Usage data assessment (Database 2b)

The usage data assessment is based on tonnes used (or occasionally sold) per annum (tpa) where available.
The availability of such data is variable and therefore the prioritisation tool used a combination of Scottish
specific data, UK data or even European or worldwide data. Consequently it was necessary to apply a
multiplier to data not specific to Scotland. This differed from the UKTAG work in that an additional multiplier
was used to apply to UK datasets. However, this allowed an assessment more relevant to Scotland.

Scoring based on the tonnage equivalent is also affected by use pattern, for example whether the chemical is
likely to be released directly into the environment or largely confined to closed industrial systems. The use
pattern scoring values employed here were the same as those used in the UKTAG prioritisation.

Values were assigned for each of these aspects and combined to give an overall usage score. As before a score
between one and five was then given to each substance, with a score of zero indicating insufficient data. See
Appendix 3 for details.

2.3.3 Monitoring data assessment (Database 2c)

The monitoring score takes into account whether a substance has been detected in Scottish surface waters
by our water quality monitoring programme. Monitoring data was assessed against statutory
Environmental Quality Standards (EQS) where possible and non–statutory standards where they are
available in the UK. If no suitable EQS was available, monitored chemicals were scored only in terms of
detection (or lack of). A substance was required to be detected with >95% statistical confidence before
any positive result was treated as real. A score of one to five was assigned. Any chemical that was
monitored but not detected was given an exposure score of one. Any chemical for which we had no
adequate monitoring data was given an exposure score of zero (insufficient information).

Three years’ monitoring data (2006–08) was used, including all WFD surveillance, operational and
investigative monitoring. Pollution incident monitoring data was not included because it would invariably
have skewed the data and lead to a disproportionately high score for some compounds based purely on
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isolated incidents. A monitoring exposure score between one and five was then given to each substance
according to the criteria summarised in Appendix 3. In order to better differentiate between the levels of
environmental exposure of chemicals an additional detection threshold of greater than 50% of EQS (or
equivalent standard) was incorporated.

2.4 Hazard data assessment (Database 3)

A hazard score was given to each chemical as a function of persistence, bioavailability and toxicity criteria.
This was carried out directly adhering to the Environment Agency protocol (detailed in Appendix 4) which was
developed to address the needs of their 2003 Chemicals Strategy, which also meets the requirements of the
WFD IMPRESS guidance. Indeed some of the EA hazard data was extracted for incorporation into our tool.

The main difference to the UKTAG method is that a score between one and five has been assigned, as opposed
to a score of between zero and four. Again this is simply to allow the numeric value ‘zero’ to be assigned to
chemicals for which ‘insufficient information’ has been collated. This allows easier sorting and filtering of the
databases, and facilitates the identification of data gaps.

The three hazard criteria incorporated are summarised as follows:

• Persistence: half life 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.

Where available, peer–reviewed international review documents were used as the source of hazard data. See
Appendix 4 for details.
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2.5 Risk assessment tool (Database 4 – prioritisation tool)

A risk score of one to six for each substance was calculated by combining the overall exposure score (one
to five) with the hazard score (one to five) for each. The matrix in Table 1 below demonstrates the risk
score calculation mechanism.

Table 1: Calculation of risk score from hazard and exposure scores

The greater the exposure and hazard scores, the greater the risk score and thus the higher the level of
prioritisation warranted (one = lowest, six = highest). Accordingly, this risk score was used to rank and
prioritise the substances. Again, this approach is consistent with the IMPRESS guidance1.

The results of this risk assessment process are detailed in Appendix 6, and summarised in Section 3 below.

Risk score Exposure assessment score

5 4 3 2 1 0

5 6 5 4 3 1 0

4 5 4 4 3 1 0

3 4 4 3 2 1 0

2 3 3 2 2 1 0

1 1 1 1 1 1 0

0 0 0 0 0 0 0

H
az
ar
d
as
se
ss
m
en

t
sc
or
e
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3. Prioritisation tool outputs
3.1 Risk assessment results

In total, 442 substances (or groups of substances) were put forward for prioritisation. The outcome of the
assessment is detailed in Appendix 6, where exposure, hazard and risk scores are documented.

The results presented here are the outcome of the tool at the time of writing. It should be noted that the
tool does not provide a definitive answer as to a chemical’s importance, but acts as a guide to identify
chemicals that may warrant further consideration i.e. it is another tool in our toolbox to support decision-
making. The scores will be updated as more data becomes available.

Six substances were assigned the highest risk score of six and each of these are discussed in detail in
Section 3.2 below.

Of those assigned a score of zero, denoting insufficient data, 249 lacked hazard data while 83 lacked
exposure data (some chemicals lacked both, hence the sum exceeds the value displayed in Table 2). It
should be noted that a chemical can have a high score for one aspect (eg exposure) but a zero score for
the other (eg hazard). In such cases the overall risk score assigned is zero. This is of concern for some
substances and groups of substances (eg pharmaceuticals) for which detections are recorded but the
significance is unknown because there is no hazard data available.

The distribution of ones and twos does not reflect a typical distribution, but that is not majorly significant
because these chemicals are unlikely to be of environmental concern. Data gaps and further issues are
discussed in Section 4.

The chemical substances assigned the highest score of six in the risk assessment process are listed in Table 3
and are discussed in detail in sections 3.3.1–3.3.6. Table 4 displays substances assigned a risk score of five.

This list provides a tool to which reasonable assessment and judgement can be applied in order to gauge
which chemicals pose the greatest threat to Scotland’s environment.

Notable absences from the list of high scoring substances include polycyclic aromatic hydrocarbons
(PAHs). These are Priority Hazardous substances, and as such we would expect them to potentially be a
major environmental issue. For various reasons this risk assessment process did not rank them as a high
priority. One explanation for this is that PAHs generally tend to partition from the water column to
sediment and biota. SEPA’s environmental monitoring programme for PAHs has only been in place since
2008 and has so far focused on concentrations in the water column. There are limited reported emissions
to surface waters through SPRI. Furthermore, PAHs tend to be by-products of industrial combustion
processes, rather than used themselves, so no usage data was obtained.

Risk score assigned – priority ranking Number of chemicals – assigned ranking

6 6

5 23

4 25

3 41

2 6
1 62
0 279

Table 2: Breakdown of risk scores calculated
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CAS no.
(or other ID)

Chemical name EXP Score HAZ Score RISK Score

Currently
monitored
by SEPA?
(Y/N)

95-50-1 1,2-dichlorobenzene 4 5 5 Y

85-68-7 benzyl butyl phthalate (BBP) 4 5 5 Y

470-90-6 Chlorfenvinphos 4 5 5 Y

2921-88-2 chlorpyrifos 4 5 5 Y

7440-47-3 chromium 5 4 5 Y

7440-50-8 copper 5 4 5 Y

52315-07-8 cypermethrin 5 4 5 Y

330-54-1 diuron 4 5 5 Y

608-73-1 hexachlorocyclohexane (HCH) 4 5 5 Y

34123-59-6 isoproturon 4 5 5 Y

7439-96-5 manganese 5 4 5 Y

7439-97-6 mercury and its compounds 4 5 5 Y

7440-02-0 nickel and its compounds 4 5 5 Y

NPEs nonylphenol ethoxylates 5 4 5 Y

67554-50-1 octylphenol 4 5 5 Y

40487-42-1 pendimethalin 4 5 5 Y

1763-23-1 PFOS 5 4 5 Y

52645-53-1 permethrin 5 4 5 Y

122-34-9 simazine 4 5 5 Y

1634-04-4 tert-butyl methyl ether (MTBE) 5 4 5 Y

56573-85-4 tributyltin 4 5 5 Y

1582-09-8 trifluralin 4 5 5 Y

7440-66-6 zinc and its compounds 5 4 5 Y

Table 4: Chemicals with risk assessment score of five

CAS no.
(or other ID)

Chemical name EXP Score HAZ Score RISK Score

Currently
monitored
by SEPA?
(Y/N)

7440-43-9 cadmium 5 5 6 Y

117-81-7 di(2-ethylhexyl) phthalate (DEHP) 5 5 6 Y

25637-99-4 hexabromocyclododecane (HBCD) 5 5 6 N

7439-92-1 lead 5 5 6 Y

25154-52-3 nonylphenols 5 5 6 Y

3380-34-5 triclosan 5 5 6 N

Table 3: Chemicals with risk assessment score of six
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A similar explanation can be applied to the low risk score of three assigned to polychlorinated biphenyls
(PCBs). Despite a high hazard score of five, a low exposure score of two is observed as these substances
accumulate in biota and sediment and are therefore not often detected in the water column.
Hexachlorocyclohexane (HCH) has been assigned a high risk score of five because, even though it is
banned from use in the EU, it still presents a major issue due to its very high persistence. Despite the low
monitoring score assigned, it is still detected in a number of waste water treatment works. Its high
exposure score was arrived at by virtue of a large number of discharge consents. This suggests that we still
need to regulate HCH (via effluent compliance monitoring) although environmental monitoring may now
be of less value.

Cypermethrin’s high exposure score is driven by SPRI data; in this case predominantly modelled/estimated
data. The uncertainty associated with such estimation is a potential source of inaccuracy, as discussed in
section 4.2. Cypermethrin was assigned a monitoring score of one, showing that the current monitoring
network is not detecting cypermethrin. This may mean that the network is not looking in the right places
or that there are no exposure pathways of cypermethrin. Given that cypermethrin rapidly partitions into
sediments on entering a watercourse, water column monitoring may not be the appropriate medium.

SEPA is currently developing a sheep dip monitoring strategy and a lipophilics monitoring strategy to
enable more targeted monitoring in the appropriate media and at locations where there is highest risk of
exposure. The tool is not intended to provide a definitive evaluation of the threat posed by each chemical,
but rather to provide a powerful tool to aid such assessment.

3.2 Using the tool

All data in the prioritisation tool can be readily updated, and it has been designed with that in mind. For
example, when new data becomes available for a chemical, or indeed if a chemical is to be added or
removed from the tool, the databases can be easily updated to reflect that without affecting the ‘passage’
of other chemicals through the various components of the tool.

The prioritisation tool provides user–friendly access to exposure and hazard data for chemicals. It allows
the user to filter and sort fields of data to suit their purpose, be it general or specific to one chemical or
aspect. It also provides access to more detailed information, such as usage and hazard assessment
information.

The tool also has other powerful analytical applications. Spatial information has been retained wherever
possible to allow geographical representation of chemicals of concern. For example, point source emissions
can be mapped against existing environmental monitoring to identify the reasons for elevated water
column concentrations.

A primary objective of the tool was to provide a means to inform our future monitoring strategy, allowing
better targeted monitoring and best use of available resources. The scope of this report was not
specifically to identify or recommend future monitoring strategies at this point, but to demonstrate how
the prioritisation tool can be used to inform such network reviews.

Six substances scored the highest score of 6. Hexabromocyclododecane (HBCD) and Triclosan, two of the six
chemicals identified in Table 3, are not currently monitored by SEPA. Where applicable, GIS analysis has
been applied, including catchment level analysis in the case of nonylphenols, to demonstrate the potential
of the tool and its ability to inform monitoring network review.
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3.3 Chemicals of concern
3.3.1 Nonylphenol and nonylphenol ethoxylates analysis

We currently monitor nonylphenol at 20 WFD surveillance sites and at six of these sites EQS failures have
been detected (plus an additional eight sites exceed 50% of the EQS), while concentrations well above
detection limits have been observed at the remaining sites. In addition, significant emissions are reported
in the SPRI for both nonylphenol and nonylphenol ethoxylates.

Nonylphenol is a priority hazardous substance, and as such we are currently preparing a pollution
reduction plan6 to investigate sources and the EQS failures observed. Nonylphenol is a breakdown product
of nonylphenol ethoxylates, so nonylphenol ethoxylates are also considered in this section.

The current monitoring sites for nonylphenol are located at the bottom end of major rivers situated in
urban catchments. This surveillance network has been successful in detecting significant concentrations of
these substances. EQS failures have generally been recorded downstream from major discharges, however
there is evidence for the risk of EQS failures further upstream, suggesting that a more extensive network
may be required.

Figure 3 below shows all point source emissions reported above the reporting threshold through the 2007
SPRI returns. The discharges are normalised by using the square roots of the emission values. It also shows
the current monitoring network and how mean concentrations compare to the EQS. Almost all emissions
were via sewage treatment works and are mostly in the central belt and the north–east coast of Scotland,
suggesting that release is related to population equivalents. The EQS failures displayed on the map also
cluster around these same areas.
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Figure 3: Normalised nonylphenol (NP) and nonylphenol ethoxylates (NPE) SPRI discharges and EQS assessments
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The national map above provides an overview of nonylphenol and nonylphenol ethoxylate discharges and
water quality compliance assessments. The tool can be used on a smaller scale to assess local issues in far
more detail as demonstrated in Figure 4 below. This level of detail is suitable for reviewing monitoring site
selection at a water body level.

Figure 4: Normalised nonylphenol (NP) and nonylphenol ethoxylates (NPE) SPRI discharges and water quality compliance
assessments in the Clyde area

For example, Figure 4 shows a major SPRI discharge from Daldowie STW in the River Clyde catchment.
Nonylphenols are monitored some 15km downstream at the bottom end of the water body (River Clyde at
tidal weir). However, there is another discharge just upstream of this monitoring location (Dalmarnock STW),
so uncertainty exists as to the respective contributions of these two discharges to the EQS failure observed.

As part of a network review, investigative monitoring activities could be designed and conducted to assess
the specific impact of these two discharges. In this particular case, there are several monitoring sites already
established between the two, which if appropriate, could have their analytical suites modified to
accommodate this investigation. Both these discharges have recently been considered under SEPA’s new
consenting policy for priority substances and require further investigation. The analysis above also highlights
SPRI sites which have not featured in the consent review.

This representation of prioritisation tool data highlights many other issues meriting investigation. The EQS
failure observed at White Cart Water at Hawkhead, is not readily explained in terms of SPRI emissions. There
is a significant discharge to the water body from Phillipshill sewer in excess of 20km upstream of the
monitoring location which may be the primary source. Investigative monitoring immediately downstream of
this discharge could assist evaluation of the discharge’s environmental impact. If this discharge was
confirmed as the main cause of the EQS failure then it is possible that numerous other locations are similarly
at risk because of the known existence of similar, and in some cases much greater, discharges elsewhere that
do not have corresponding monitoring sites.
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If monitoring concluded that the discharge was not in fact the main root cause of the failure, then
investigation into other potential sources would be necessary. For example, though use of nonylphenol and
nonylphenol ethoxylates is restricted, diffuse sources may be responsible and therefore investigations aimed
at identifying such diffuse sources could be formulated.

Figure 4 also indicates several other major nonylphenol and nonylphenol ethoxylate discharges to the Clyde
Estuary (eg Dalmuir and Shieldhall STWs), suggesting there would be merit in establishing a monitoring site
further down the estuary to capture the overall impacts.

This level of analysis can be applied to any chemical for which the prioritisation tool has captured such
exposure data.

3.3.2 DEHP analysis

Figure 5 below displays a GIS output of DEHP EQS assessments and SPRI releases. DEHP is a plasticising
agent, is considered to be the most environmentally significant of the phthalates and is a priority
substance under the WFD. The exposure assessments (ie monitoring, source and use components) for DEHP
are largely in agreement and it has been given a monitoring score of five, as there are several Annual
Average (AA) EQS fails. The assigned usage score of four is driven by 1997 EU data because, despite not
being current, it does provide some indication of use. SPRI data indicates a source score of four, arising
from a point source threat from sewage treatment works.

Figure 5: DEHP SPRI discharges and EQS assessments
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It is broadly clear from figure 5 that the EQS fails observed for DEHP do not correspond to the large SPRI
emissions. Further investigation is required to identify potential sources. Diffuse sources such as landfill
leachate and surface water run-off may be relevant. More detail on potential sources can be seen in our
draft PRP on DEHP7.

An Environmental Improvement Action Plan (EIAP)8 was carried out to investigate EQS failures for DEHP in
2007 in the Annan catchment (Figure 5), with a small sewage treatment works (Brydekirk) pinpointed as
the likely source. The EIAP speculated that the treatment regime at small sewage treatment works may be
less effective in removing DEHP than more sophisticated regimes at larger treatment works. It was also
argued that lots of small discharges may contribute environmentally significant quantities of DEHP to
water bodies, which may be enough to lead to EQS failures in the receiving water.

In this case, surveillance monitoring at the bottom end of catchments is not sufficient to identify where
elevated DEHP concentrations are originating. However, they have proved of use in identifying areas
requiring further investigation.

3.3.3 Cadmium analysis

Cadmium is a naturally occurring metal but is also released to the environment from many anthropogenic
sources. It is designated a priority hazardous substance due to its toxicity and carcinogenicity and the
long-term bioaccumulation issues it presents. It was assigned a monitoring score of five, and scored four
for both SPRI and licensing criteria. As a PHS there are strict cessation objectives regarding cadmium
emissions.

The GIS map below (Figure 6) shows EQS failures and SPRI emissions above reporting threshold. Again the
SPRI emissions are normalised by displaying the square root of the emission amount.

Figure 6: Cadmium SPRI discharges and EQS assessments
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There are many cadmium SPRI emissions around the central belt and east coast – Scotland’s main
population centres. However five of the six AA EQS failures occur on Glengonnar Water in the Clyde
catchment; this water body is in an area known as the ’Lead Hills’ and recorded EQS fails for many metals
including cadmium, zinc and lead due to mine water resurgences within the catchment. This is a long–
established historic problem, and is likely to remain so for the foreseeable future. The five failures arise
from three investigative monitoring sites on the water body, with one operational monitoring site up and
downstream of these. Without the GIS interface in the prioritisation tool it would not have been clear that
the high exposure score was driven by such a hotspot.

There also appears to be a general cadmium issue in the southwest, as several 50% EQS failures were
observed. Again this is likely to be related to historic mining activities.

3.3.4 Lead analysis

Lead is a naturally occurring metal but its
environmental concentrations are strongly affected
by many anthropogenic sources. It is also a priority
substance under the WFD. Lead was assigned an
exposure score of five, which was driven by its
monitoring score and therefore reflects its
environmental presence. It also has a source score
of four (SPRI score of four and a licensing score of
three).

The general issues presented by lead are very similar
to those of cadmium. As for cadmium, there is a
hotspot on Glengonnar Water, highlighted by GIS
analysis as shown in Figure 7 below.

Again this is attributable to historic mining activities,
so levels are likely to persist for some time. The map
also shows that there is no lead monitoring carried out
in the vicinity of some of the largest SPRI discharges.

3.3.5 Triclosan analysis

Triclosan is a biocide and has been assigned a risk score of six, but is not monitored by SEPA. It is widely
used (albeit in small quantities) in a great range of household/domestic products from toothpaste to
clothes, and has been assigned a usage score of two. There are no current consent licences for the
substance. The high exposure score (five) is driven by SPRI data due to there being 72 listed SPRI
discharges above the reporting limit. All of these are estimated STW emissions, and as such these cluster
around population centres. See Figure 8 below.

Whether or not triclosan should be considered a major issue warrants further investigation, which could
for example include effluent screening to confirm levels of triclosan in the largest estimated SPRI
discharges, and environmental monitoring downstream.

Figure 7: Lead SPRI discharges and EQS assessments
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The prioritisation tool has a more general application as a mechanism in flagging the contradictions
between exposure scores, and so is useful in steering SPRI modelling and licence reviews.

Figure 8 shows the distribution of the 72 SPRI triclosan discharges above the reporting limit. As it is not currently
monitored or consented, this is the only information within the prioritisation tool which can be displayed.

3.3.6 Hexabromocyclododecane analysis

Hexabromocyclododecane (HBCD) is a brominated chemical widely used as a flame retardant in various
thermal insulation applications such as in building materials and upholstery etc. A global ban on its use is
being considered under the Stockholm Convention on Persistent Pollutants and it has been designated a
substance of very high concern under REACH. HBCD has been assigned a risk score of six in this
prioritisation process and, like triclosan, is not currently monitored by SEPA. There are no licences or
reported SPRI discharges. The exposure score of five is driven solely by sales data (the Environment Agency
estimated 285 million tonnes per annum in the UK in 1997). This huge tonnage indicates that HBCD is
likely to be an issue in the environment, thus meriting further examination.

Figure 8: Triclosan SPRI discharges
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4. Data issues and tool validation
There are many chemicals which have not yet been satisfactorily hazard and/or exposure assessed in terms
of the prioritisation criteria. These data gaps will hopefully be filled over time, according to requirement.
This by no means renders their inclusion in this process redundant, as it highlights data gaps for
consideration in the future.

The data used should, of course, be of high quality to ensure that decisions are based on sound
information. As vast numbers of chemicals were being considered it was not practicable in all cases to
check whether the data arose from recognised studies as recommended in the EC WFD IMPRESSS
prioritisation guidance (See Appendix 2). Also, the size of the dataset (from which a score is obtained) is
masked once the score is assigned. However, data were obtained where possible from quality checked
and/or peer reviewed documents or recognised databases, and therefore were subject to quality assurance.

These elements, and those discussed in more detail below, all underline the value of expert assessment. The
tool is not a definitive guide to the pressures facing Scotland’s environment but rather it provides
scientists and policy makers with a mechanism to analyse the data therein, and flag the data gaps which
require attention.

4.1 Source data

The SPRI emission data is often based on modelled estimates of loading for many compounds eg using
population equivalents to estimate loadings in effluents from sewage treatment works. A more accurate
assessment of pollutant release data could potentially lead to alterations in assigned source scores. The
techniques used to estimate modelled SPRI emissions are to be reviewed this year and any changes arising
will be reflected by updating the SPRI dataset within the prioritisation tool. More comprehensive use of
the existing SPRI dataset is also planned, including data on business activity.

4.2 Usage data

Further sources of usage data will be investigated over time, for example:

• Some of the usage data currently incorporated into the tool is based on EU, wider European or even
world use data, which leaves scope for error in terms of extrapolation to a Scottish usage estimate.

• Full business sector analysis will enable a more detailed breakdown and extrapolation of pollution
from various sources.

• REACH usage data; it is expected in time that the European Chemicals Agency will accumulate
increasingly detailed information on chemical use on a European scale.

• Spatial information on usage has proven difficult to incorporate into this tool. Concerted effort in
this aspect would enable more detailed spatial analysis of usage information.

• The scope of data sources needs to be recognised when using the data. For example Scottish
Agricultural Science Agency data on usage of a particular pesticide which relates to use on crops
would therefore not include data on use in other areas ie the data provided might underestimate
overall use.
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4.3 Monitoring data

Much consideration was given to the monitoring datasets that should be integrated into the prioritisation
tool. At present all the data is SEPA data, with the last three years’ of data having been incorporated
(2006–2008). All surveillance, operational and investigative monitoring data has been included.

As mentioned in Section 2.3.3 consideration was also given to the inclusion of pollution incident
monitoring data. There are practical difficulties with this: it would likely skew the results,
disproportionately raising the risk scores of certain substances, and there is also no complete and
definitive list of the chemicals involved in such incidents.

4.4 Hazard data

It was recognised by the Environment Agency that PBT criteria may not necessarily represent the most
appropriate way in which to assess prioritisation with respect to surface water and other aqueous media.
Therefore a verification stage which aims to corroborate the suitability of the resultant prioritisation with
respect to the water column is recommended. Fugacity modelling was used by the Environment Agency
but was found to be of little value due to data limitations.

4.5 Validation of the prioritisation tool

Though the tool appears to be operating well, the following elements will undergo validation to ensure
that all operations are performed as intended and that high quality results are produced;

• reliability of the inputted data sources;
• mechanism of import/input of this data to the databases;
• applications of the processes and operations applied to the data within the tool;
• transport of data through the tool’s databases;
• resultant outputs;
• integrity of the structure of the tool;
• robustness of the (yet to be created) user manual.
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5. Conclusions and recommendations
5.1 Conclusions

A chemical prioritisation tool for surface waters has successfully been developed, building on the work
undertaken by the Environment Agency for UKTAG. Our chemicals prioritisation process follows the WFD
IMPRESS guidance and has resulted in the compilation of a list of 442 ranked chemicals (or groups of
chemicals).

The spatial information in the tool allows us to target our monitoring activities by identifying specific
areas of concern. The tool can be used to support other SEPA outputs such as characterisation of chemical
pressures on water bodies, pollution reduction plans and State of the Environment reporting.

The tool can be used to inform other SEPA outputs such as characterisation and pollution reduction
programmes and State of the Environment Reporting.

5.2 Recommendations

• The tool should be used to review monitoring networks in line with SEPA’s Step Change in Science
programme.

• Use of the tool to target regulatory effort with respect to chemicals should be investigated. Eg
prioritising REACH marketing and use campaigns.

• A prioritisation tool for air should be considered as part of phase 2. This should pay particular regard
to potential impacts on human health (eg respiratory effects). A similar tool should also be constructed
for groundwater. The requirement and potential for a soil/land based tool should also be investigated.

• The tool should be peer reviewed and validated, and resources made available to maintain and
update it.

• A user manual aimed at SEPA staff should be produced detailing the data fields within the tool, the
processes involved and the mechanism of data export to GIS applications for the analysis of spatial
trends.

• Further development of the tool should continue to pay regard to its capability to act as a central
hub for storing a holistic overview of chemical data.
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Appendix 1
List of acronyms

ART Above Reporting Threshold

BCF Bioconcentration Factor

CAS Chemical Abstracts Service

EA Environment Agency

EIAP Environmental Improvement Action Plan

EQS Environmental Quality Standard

EUIMPRESS European Union IMPacts and PRESSures working group

GIS Geographical Information System

HSDB Hazardous Substances Database

LEC Lethal Effect Concentration

NOEC No Observed Effect Concentration

OECD Organisation for Economic Co–operation and Development

OSPAR OSlo PARis Convention for the Protection of the Marine Environment

of the North–East Atlantic

PBT Persistence Bioaccuculation Toxicity

PHS Priority Hazardous Substance

PRP Pollution Reduction Plan

REACH Registration, Evaluation, Authorisation and restriction of CHemicals

SPRI Scottish Pollutant Release Inventory

UKTAG United Kingdom Technical Advisory Group

USEPA United States Environmental Protection Agency

WBID Water Body IDentifier

WFD Water Framework Directive

WHO World Heath Organisation
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Appendix 2
Extract from EC Guidance Doc No 3 – IMPRESS generic approach for identifying
Specific Pollutants1

1. Starting point

The indicative list of main pollutants is set out in Annex VIII of the Water Framework 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
quality elements).

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 ie measured data.
- By modelling ie estimated 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 (eg 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 3
Exposure assessment summary methodology and data issues

Summary of SEPA exposure scoring methodology

Database 2a: Source
assessment

Licensed discharges (2009
Consenting Scheme) and 2007
SPRI emissions to water data

• >50 licensed discharges
OR >50 above SPRI reporting
threshold → 5

• >20 licensed discharges
OR >20 emitted above SPRI
reporting threshold → 4

• >5 licensed discharges
OR >5 emitted above SPRI
reporting threshold → 3

• Any licensed discharges
(up to 5) OR any (up to 5)
emitted above SPRI
reporting threshold → 2

• Reported/emitted but not
licensed (ie below
assessment criteria) and
below SPRI reporting
threshold → 1

• No data → 0

Database 2b: Usage
assessment

A. Amount used annually
(tonnes)

B. Use pattern
• Controlled system

(isolated intermediate)
→ 0.1

• Industrial (non-dispersive)
use → 0.2

• Wide dispersive use
(mainly diffuse sources)
→ 0.5

• Used in the open
environment → 1

C. Data reference area and
resultant tonnage multiplier

Scotland → x1
UK/E and W → x 0.1
Europe/EU → x 0.02
World → x 0.01

D. Final usage score =
A x B x C =

• >1000 → 5
• 100-1000 → 4
• 10-100 → 3
• 1-10 → 2
• <1 → 1
• No data → 0

Database 2c: Monitoring
assessment

Detection of the substance in
surface water in Scotland

• detected at > 5 sites in
excess of EQS* → 5

• detected at > EQS* → 4

• detected at >50% EQS* → 3

• detected → 2

• Monitored but not detected
with confidence → 1

• Not monitored by SEPA → 0

*EQS = MAC and/or AA. Non-
statutory standards applied
where statutory EQS unavailable.
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Source data assessment

Source data incorporated SEPA point source licence and SPRI data. These datasets are extensive and well
defined, and required no element of interpretation prior to integration into the prioritisation tool.

Usage data assessment

Data on tonnage used and scenarios of use were generally very limited or were quite old and therefore
potentially out of date. Also, available data often did not relate specifically to Scotland and so had to be
extrapolated from UK, European or worldwide figures, introducing further error and uncertainty.

The usage assessment is based on tonnage used (A), in terms of tonnes per annum (tpa), but is subject to
correction by other factors. The tonnage equivalent is based on a consideration of both tonnage used per
annum and use pattern, for example whether the chemical is likely to be released directly into the
environment, or if its use is largely confined to closed industrial systems. Values are assigned for each of
these aspects and combined to give an overall exposure score based on use. As before a score between 1
and 5 is then given to each substance, and a score of zero indicates ‘insufficient data’. See Figure 1 for
details.

The Use Pattern Factors (B) referred to in Figure 1 are as follows:

• Controlled system: isolated intermediate, no direct release to the environment. Use Pattern Factor = 0.1
• Industrial, non–dispersive use: small number of releases to the environment: eg used at industrial or

other identifiable sites resulting in controlled point source emission, local releases to the
environment. Use Pattern Factor = 0.2

• Wide dispersive use: many mainly diffuse source releases to the environment. Use Pattern Factor = 0.5
• Used in the environment: batch releases within the environment. Use Pattern Factor = 1

Data Reference Area Factor (C): Where possible, Scottish–specific usage data was used (eg Scottish
Agricultural Science Agency reports, SEPA fish farm chemical usage data, forestry chemical usage data).
However where this was not possible due to lack of data, Environment Agency/UK, EU/European or world
data was used and a data reference area factor (C) applied. See Figure 1. This extrapolation was carried out
exactly as per the UKTAG Environment Agency prioritisation methodology2, but with an additional factor
of 10 to apply data to Scotland.

Usage data sources

A range of sources was used to collate data on use patterns and tonnages. Where possible, data was
obtained from peer–reviewed documents or other verifiable sources, including:

• Central Science Laboratory (CSL) pesticide usage statistics;
• Scottish Agricultural Science Agency annual pesticide reports;
• Health and Safety Executive database of approved products;
• review documents such as Existing Substances Regulations (ESR) risk assessments and reviews

undertaken by the Organisation for Economic Co–operation and Development (OECD) eg Substance
Information Datasheets (SIDS);

• SEPA fish farm usage reports;
• Environment Agency reviews on veterinary medicines and human pharmaceuticals.
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Monitoring assessment

There are various potential sources of bias and error to be considered regarding the monitoring data:

• For substances without an existing EQS (or suitable equivalent) the highest exposure score possible
was 2, even if detected widely at high concentrations. This limited their monitoring exposure score,
which in turn may have affected the overall priority ranking.

• The IMPRESS Guidance1 does not allude to the respective merits of the use of short term [Maximum
Allowable Concentration (MAC)] or long term [Annual Average (AA)] Environmental Quality
Standards in prioritisation.

• An objective of this exercise was to identify chemicals to be integrated into our future monitoring
regime. There may be a danger of the prioritisation procedure being self–fulfilling if it is too heavily
reliant on existing monitoring data. This danger is offset by appropriate incorporation of source and
usage information.

Many chemicals are generally found in by far their highest quantities in non–water media. Consideration
was therefore given to the capturing of sediment and biota monitoring data by this tool. However it was
ultimately decided that any such action would invariably artificially inflate scores for those chemicals
which happened to be monitored by SEPA in sediment or biota. Therefore it was decided that further
media would be considered in Phase 2.
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Appendix 4
Hazard assessment methodology

The hazard assessment methodology is outlined in the schematic below
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Summary of hazard assessment protocol

The designation for each of these components is then combined as follows:

Hazard assessment PBT scoring methodology: Scoring in terms of persistence, bioaccumulation
and toxicicty classification

The above hazard assessment protocol was derived from the Environment Agency’s methodology from the
Environment Agency Chemicals Strategy of 2003, and is detailed in the Environment Agency Prioritisation
Report2. The comments which follow should be interpreted in this context.

Hazard assessment data sources included:

• EU Plant Protection Product Directive assessments;
• risk assessments undertaken under the existing substances regulations (ESR);
• OECD Screening Information Datasheets (SIDS);
• WHO Environmental Health Criteria (EHC) reports.

Hazard criteria Score

Not classified 1

P 1

P B 1

P HB 1

P vB 1

P T 3

P HT 4

P vHT 4

P B T 4

P B HT 4

P B vHT 4

P HB T 4

P HB HT 4

P HB vHT 4

P vB T 4

P vB HT 4

P vB vHT 4

HP 1

HP B 1

HP HB 1

HP vB 1

HP T 3

Hazard criteria Score

VP HB HT 5

VP HB vHT 5

VP vB T 5

VP vB HT 5

VP vB vHT 5

B 1

B T 3

B HT 4

B vHT 4

HB 1

HB T 3

HB HT 4

HB vHT 4

VB 1

VB T 3

VB HT 4

VB vHT 4

T 2

HT 3

VHT 4

Hazard criteria Score

HP HT 4

HP vHT 4

HP B T 4

HP B HT 4

HP B vHT 4

HP HB T 4

HP HB HT 5

HP HB vHT 5

HP VB T 4

HP VB HT 5

HP VB vHT 5

VP 1

VP B 1

VP HB 1

VP vB 5

VP T 3

VP HT 4

VP vHT 4

VP B T 4

VP B HT 4

VP B vHT 4

VP HB T 4
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Alternative data sources were used if such reports were not available. Key databases were the United
States Environmental Protection Agency Ecotox database4 and the Hazardous Substances Database5.
Endocrine disrupting potential was determined by the Institute for Environment and Human Health and
the work that has been undertaken by the EU to identify substances of concern in relation to endocrine
disrupters9.

Hazard scoring issues

The hazard scoring mechanism throws up certain anomalies. For example, a chemical classified as very
persistent (vP) and very bioaccumulative (vB) but not toxic would be given a hazard score of 5. However a
classification of very persistent (vP) and highly bioaccumulative (HB) but not toxic gives a hazard score of
1. Therefore even a very slight difference in bioaccumulation potential can result in a huge difference in
hazard score and consequent priority ranking. Some of the hazard scoring for certain hazard classification
combinations may need to be reconsidered.

Persistence

The prioritisation methodology proposes the use of the worst case data for each criterion. For example if
the water half life suggests that a chemical does not meet the criterion for persistence but the
biodegradation data does, then the latter is used to classify persistence and to derive a hazard score. For
chemicals which are rapidly degraded via abiotic processes but are not readily biodegraded a
disproportionately high score for persistence may be assigned.

Data considered to assess persistence 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. For example where biodegradation is the key degradation process for a
chemical, if data is only available for an abiotic process such as hydrolysis then persistence may not be
adequately reflected and vice versa.

Bioaccumulation

Bioaccumulation requires a bioconcentration factor (BCF) and/or log Kow data to be considered. A BCF is
derived through experiments that directly measure concentrations accumulated in biota, whilst log Kow
provides an estimate of a chemical’s potential to bioaccumulate based on physical chemical properties. In
some cases here, the BCF and log Kow values resulted in conflicting classification; these differences may
for example reflect the fact that although predictions based on physico–chemical properties suggest
bioaccumulation, it does not occur in practice due to factors such as the size of the molecule preventing
assimilation by the organism, therefore preventing bioaccumulation. Hence taking the worst case value as
per the guidance may overestimate bioaccumulation. In such cases further consideration of the data may
be required.
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Toxicity

Toxicity assessment was purely 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
could be used in future prioritisation exercises for substances where no or limited toxicity data is available.

Hazard screening data guidelines

The following methods are internationally agreed standard testing guidelines. Data from these tests should
be used where possible. If such data are not available, data generated from other acceptable
methodologies may be used following expert judgement on its validity and relevance.

Preference should be given to peer–reviewed, quality–controlled sources of information and tests where
recognised guidelines and/or Good Lab Practice (GLP) have been applied. Where more than one equivalent
quality source is available, expert judgement should be used to determine the best source of information
to use.

Half–life in marine and fresh water, sediment and soil (days)

Any or all of the below if possible (see www.oecd.org/ehs for details):

• OECD Standard test ref. 308: Aerobic and Anaerobic Transformation in Aquatic Sediment System.
• OECD Standard test ref. 309: Water biodegradation Test.
• 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.

Pass level in ‘ready biodegradability’ test

Any or all of the below if possible (see www.oecd.org/ehs for details):

• 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) (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.

Bioconcentration Factor (BCF)

See www.oecd.org/ehs for details:

• OECD Standard test ref. 305e: Bioconcentration: Flow–through Fish Test.

Log Kow

Any or all of the below if possible (see www.oecd.org/ehs for details):
• 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.

www.oecd.org/ehs
www.oecd.org/ehs
www.oecd.org/ehs
www.oecd.org/ehs
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Aquatic species: acute L(E)C50 tests (mg/l)

Any or all of the below if possible (see www.oecd.org/ehs for details):

• 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).

Aquatic species: chronic NOEC tests (mg/l)

Any or all of the below if possible (see www.oecd.org/ehs for details):

• 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.

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).

• 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 breast cancer 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
undergoing 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 (ED). 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 the substance may be chemically similar to a substance with confirmed or suspected
endocrine disrupting properties according to in vivo datasets.

www.oecd.org/ehs
www.oecd.org/ehs
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Appendix 5
Overview of SEPA prioritisation approach and variations from UKTAG methodology

This prioritisation process adhered to the principles of the EC IMPRESS generic approach for identifying
specific pollutants1 outlined in Appendix 1. The UKTAG methodology (which was also based on the
IMPRESS guidance) was taken as a starting point for our prioritisation methodology.

Naturally there were key differences, largely as a result of our smaller monitoring dataset and the
incorporation of source assessment. Differences exist in terms of the treatment of both exposure and
hazard data, and indeed the final calculation of risk score.

Risk score calculation

Risk score calculation differs intrinsically from the UKTAG approach, because six numeric bands are in
operation, from one (lowest) to six (highest) in our methodology as opposed to the Environment Agency’s
system involving ranks from five (lowest) to one (highest). The fundamental difference is that in our
system an additional band has been incorporated to distinguish chemicals which score the maximum value
of five for both the hazard and exposure components. The Environment Agency/UKTAG methodology
would not identify such chemicals as higher risk but would instead simply group them along with those
chemicals scoring a four for one aspect and a five for the other. Table 5 below compares both
organisations’ protocols for combination of exposure and hazard score to calculate risk score, and
highlights the differences.

Table 5: Comparison of SEPA and Environment Agency risk score calculation protocols

SEPA
Risk
score

SEPA Exposure assessment score

5 4 3 2 1 0

5 6 5 4 3 1 0

4 5 4 4 3 1 0

3 4 4 3 2 1 0

2 3 3 2 2 1 0

1 1 1 1 1 1 0

0 0 0 0 0 0 0SE
PA

H
az
ar
d
as
se
ss
m
en

t
sc
or
e

EA
Risk
score

EA Exposure assessment score

4 3 2 1 0

4 1 1 2 3 5

3 1 2 2 3 5

2 2 2 3 4 5

1 3 3 4 4 5

0 5 5 5 5 5

EA
H
az
ar
d
as
se
ss
m
en

t
sc
or
e
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Exposure and hazard score banding

Though calculated differently, our exposure and hazard score bandings are in essence in line with the
UKTAG approach. However, the UKTAG methodology gives a score of zero (lowest) to four (highest) for
both attributes. In this exercise, scores of one (lowest) to five (highest) have been applied. We have given
‘insufficient information’ a score of zero, which means every entry has a numeric value. This better
facilitates automatic calculation in Microsoft Excel, better highlights data gaps, and allows enhanced
sorting and filtering of data to be carried out.

Broadly speaking, the hazard assessment was carried out identically to the UKTAG protocol. Indeed, much
of the hazard scoring in this prioritisation was directly imported from the Environment Agency
prioritisation hazard assessment.

Exposure data

Source data

The UKTAG methodology does not incorporate source data, but it is included in the IMPRESS guidelines. As
noted in Section 2.3.1 our SPRI emissions data and licensing data have been incorporated into the
prioritisation tool as an additional parallel element in the exposure assessment.

Usage data

Environment Agency usage data was used as the starting point for our usage assessment. Where possible
this was superseded by Scottish–specific data (eg Scottish Agricultural Science Agency agrochemical usage
reports, SEPA fish farm usage data, Forestry Commission data etc). The usage database can be continually
updated and refreshed.

As noted in Section 2.3.2, the thresholds applied to tonnage equivalents were exactly as for the
Environment Agency assessment, despite Scotland’s smaller scale which effectively constitutes a deviation
from the Environment Agency methodology. However this produces better stratification of scores than if a
correction factor had been applied, which would have resulted in a disproportionate number of
compounds in the top usage scoring band. This in turn would have resulted in the usage assessment
dominating the exposure component by consistently outscoring the source and monitoring assessments.
This does not raise any fundamental question of validity of the assessment because the other exposure
assessments incorporated into the SEPA tool are also different to the Environment Agency’s. It is purely a
matter of appropriately weighting each wing of the exposure assessment.
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Monitoring data

The Environment Agency’s monitoring dataset is considerably larger than SEPA’s. Also, the issues in
Scotland are different in nature, so calculating monitoring scores in the same way was not appropriate.
The following key differences apply:

• The Environment Agency prioritisation assessment incorporates groundwater monitoring data. We
have elected to treat these media separately and, as such, a separate groundwater tool is currently in
development. Consideration will be given to further media in Phase 2 of the project.

• The Environment Agency monitoring assessment doubles score if a compound is detected in biota
for those compounds for which there was no EQS or Predicted No Effect Concentration (PNEC)
failure (or those for which it was deemed there was no suitable PNEC or EQS).

• In the Environment Agency system ‘detection’ was defined as a quantifiable measurement >0.1µg/L,
but in our system ‘detection’ is simply defined as >LOD, which varies with analysis.

• Our monitoring assessment included an evaluation of statistical confidence with regards to the
detection of any substance ie it must be detected with 95% confidence at a location before it is
deemed to be ‘detected’ in the context of this prioritisation process. The Environment Agency system
did not include this.

• The Environment Agency used only routine monitoring data (from the previous 6 years) ie no
investigative monitoring data was used. However our dataset captured the last 3 years of data and
incorporated all monitoring except pollution incidents.

• The Environment Agency also increased monitoring score by one if a compound was ‘detected
nationally’, defined as ‘detected in more than two Environment Agency regions’. This approach is of
limited relevance in Scotland as SEPA has only three regions, smaller datasets, and deals with
proportionately more specifically local issues. The prioritisation approach we adopted does however
increase monitoring score if 5 or more locations meet certain criteria, but no geographical factor is
directly incorporated in the risk assessment scoring procedure.
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Appendix 6
Full list of prioritised chemicals

CAS No
(or alternative ID)

Master Name
EXPOSURE
SCORE

HAZARD
SCORE

RISK
SCORE

117-81-7 di(2-ethylhexyl) phthalate (DEHP) 5 5 6

25154-52-3 nonylphenols 5 5 6

25637-99-4 hexabromocyclododecane 5 5 6

7439-92-1 lead 5 5 6

7440-43-9 cadmium 5 5 6

7439-97-6 mercury and its compounds 5 5 6

3380-34-5 triclosan 5 5 6

Nonylphenol ethoxlates nonylphenol ethoxylates 5 4 5

95-50-1 1,2-dichlorobenzene 4 5 5

1763-23-1 perfluorooctanyl sulphonic acid and its salts (PFOS) 5 4 5

330-54-1 diuron 4 5 5

608-73-1 hexachlorocyclohexane (HCH) 4 5 5

67554-50-1 Octylphenol 4 5 5

470-90-6 Chlorfenvinphos 4 5 5

1912-24-9 atrazine 4 5 5

2921-88-2 chlorpyrifos 4 5 5

60-57-1 dieldrin 4 5 5

7439-96-5 manganese 5 4 5

85-68-7 benzyl butyl phthalate (BBP) 4 5 5

67-66-3 Chloroform 4 5 5

7440-47-3 chromium 5 4 5

75-09-2 dichloromethane 4 5 5

34123-59-6 Isoproturon 4 5 5

7440-02-0 nickel and its compounds 4 5 5

40487-42-1 Pendimethalin 4 5 5

122-34-9 simazine 4 5 5

1634-04-4 tert-butyl methyl ether (MTBE) 5 4 5

56573-85-4 tributyltin 4 5 5

1582-09-8 trifluralin 4 5 5

7440-50-8 copper 5 4 5

52315-07-8 cypermethrin 5 4 5

333-41-5 Diazinon 5 4 5

52645-53-1 Permethrin 5 4 5

7440-66-6 zinc and its compounds 5 4 5

62-73-7 dichlorvos 5 4 5

205-99-2 benzo[b]fluoranthene 3 5 4

1330-20-7 xylenes 3 4 4

1222-05-5 1,3,4,6,7,8-hexahydro-4,6,6,7,8,8-hexamethylindeno[5,6-c]pyran 3 5 4

793-24-8 4-(dimethylbutylamino)diphenylamin (6PPD) 4 4 4

309-00-2 aldrin 3 5 4
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CAS No
(or alternative ID)

Master Name
EXPOSURE
SCORE

HAZARD
SCORE

RISK
SCORE

62-53-3 aniline (benzeneamine) 5 3 4

7440-38-2 arsenic 4 4 4

115-29-7 endosulfan 3 5 4

7439-89-6 iron 4 4 4

32588-76-4 N,N'-ethylenebis(4,5,6,7-tetrabromophthalimide) 3 5 4

71-43-2 benzene 3 5 4

DDT- Total DDT - Total 3 5 4

118-74-1 hexachlorobenzene (HCB) 3 5 4

8018-01-7 mancozeb 4 4 4

1897-45-6 Chlorothalonil 4 4 4

231-36-7 diquat 3 4 4

108-95-2 phenol 3 4 4

127-18-4 tetrachloroethylene 3 5 4

121158-58-5 dodecylphenol, mixed isomers (branched) 3 5 4

72-20-8 endrin 3 5 4

100-41-4 ethylbenzene 5 3 4

77-47-4 hexachlorocyclopentadiene 3 4 4

87-86-5 pentachlorophenol 3 5 4

64743-03-9 phenols 3 4 4

100-42-5 styrene 5 3 4

86-50-0 azinphos-methyl 3 4 4

80-05-7 bisphenol A 5 3 4

57-12-5 cyanide 3 4 4

206-44-0 fluoranthene 3 5 4

1071-83-6 glyphosate 4 4 4

330-55-2 Linuron 3 4 4

121-75-5 malathion 4 4 4

108-88-3 toluene 3 4 4

56-23-5 carbon tetrachloride (tetrachloromethane, TCM) 3 5 4

465-73-6 isodrin 3 5 4

91-20-3 naphthalene 3 5 4

2303-17-5 Triallate 3 4 4

79-01-6 trichloroethylene 3 5 4

191-24-2 benzo[g,h,i]perylene 2 5 3

193-39-5 indeno[1,2,3-cd]pyrene 2 5 3

87-68-3 hexachlorobutadiene (HCBD) 2 5 3

98-82-8 isopropylbenzene 5 2 3

886-50-0 Terbutryn 2 4 3

50-32-8 benzo[a]pyrene 2 5 3

13684-63-4 Phenmedipham 2 4 3

1506-02-1 1-(5,6,7,8-tetrahydro-3,5,5,6,8,8-hexamethyl-2-naphthyl)ethan-1-one 2 5 3

120-82-1 1,2,4-trichlorobenzene 2 5 3

107-06-2 1,2-dichloroethane 2 5 3

108-70-3 1,3,5-trichlorobenzene 2 5 3

542-75-6 1,3-dichloropropene 3 3 3
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CAS No
(or alternative ID)

Master Name
EXPOSURE
SCORE

HAZARD
SCORE

RISK
SCORE

106-46-7 1,4-dichlorobenzene 3 3 3

79-94-7 2,2',6,6'-tetrabromo-4,4'-isopropylidenediphenol (tetrabromobisphenolA) 2 5 3

94-75-7 2,4-dichlorophenoxyacetic acid (2,4-D, including salts and esters) 2 4 3

7429-90-5 Aluminium 2 4 3

120-12-7 anthracene 2 5 3

50-29-3 DDT - pp 2 5 3

2032-65-7 Methiocarb 2 4 3

7440-62-2 vanadium 2 4 3

7782-50-5 (free) Chlorine (Free) 2 4 3

67306-00-7 fenpropidin 2 4 3

60207-90-1 Propiconazole 2 4 3

12002-48-1 Trichlorobenzenes 2 5 3

25057-89-0 bentazone 2 4 3

1689-84-5 Bromoxynil 2 4 3

72-54-8 DDD - pp 2 5 3

52918-63-5 Deltamethrin 2 5 3

4685-14-7 paraquat 2 4 3

23103-98-2 Pirimicarb 2 4 3

107534-96-3 Tebuconazole 3 3 3

93-65-2 mecoprop 2 4 3

298-00-0 Parathion-methyl 2 4 3

1918-16-7 propachlor 2 4 3

207-08-9 benzo[k]fluoranthene 2 5 3

60-51-5 Dimethoate 2 4 3

74-83-9 methyl bromide 3 3 3

1336-36-3 polychlorinated biphenyls (PCBs) 2 5 3

10605-21-7 Carbendazim 2 4 3

114-07-8 erythromycin 2 4 3

122-14-5 fenitrothion 2 4 3

85509-19-9 flusilazole 3 3 3

octylphenol
ethoxylates

octylphenol ethoxylates 4 2 3

67747-09-5 Prochloraz 2 4 3

137-26-8 thiram 2 4 3

668-34-8 triphenyltin and its compounds 2 4 3

12427-38-2 maneb 2 3 2

50471-44-8 Vinclozolin 2 3 2

1698-60-8 chloridazon 2 3 2

23950-58-5 propyzamide 2 3 2

69377-81-7 fluroxypyr 2 3 2

1689-83-4 Ioxynil 2 3 2

85535-84-8 C10-C13 Chloroalkanes (SCCP) 1 5 1

101-21-3 Chlorpropham 1 1 1

15545-48-9 chlortoluron 2 1 1

1702-17-6 Clopyralid 2 1 1

298-04-4 disulfoton 1 4 1
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CAS No
(or alternative ID)

Master Name
EXPOSURE
SCORE

HAZARD
SCORE

RISK
SCORE

126-73-8 tributyl phosphate 2 1 1

2642-71-9 Azinphos- ethyl 1 4 1

68442-68-2 benzenamine, N-phenyl, styrenated 1 5 1

26225-79-6 ethofumesate 2 1 1

569-64-2 Malachite Green 1 3 1

608-93-5 pentachlorobenzene 1 5 1

61788-44-1 phenol, styrenated 2 1 1

75-01-4 vinyl chloride (chloroethylene) 5 1 1

108-39-4 m-cresol (3-methylphenol) 3 1 1

75-56-9 propylene oxide 5 1 1

71-55-6 1,1,1-trichloroethane (TCE) 1 4 1

75-35-4 1,1-dichloroethene 4 1 1

87-61-6 1,2,3-trichlorobenzene 1 5 1

78-87-5 1,2-dichloropropane 5 1 1

541-73-1 1,3-dichlorobenzene 2 1 1

88-73-3 1-chloro-2-nitrobenzene 3 1 1

100-00-5 1-chloro-4-nitrobenzene 2 1 1

120-83-2 2,4-dichlorophenol 1 4 1

94-82-6 2,4-dichlorophenoxybutyric acid (2,4-DB) 2 1 1

108-43-0 3-chlorophenol 3 1 1

101-77-9 4,4'-methylenedianiline (MDA) 4 1 1

94-74-6 4-chloro-2-methylphenoxy acetic acid (MCPA) 3 1 1

106-48-9 4-chlorophenol 3 1 1

99-99-0 4-nitrotoluene 3 1 1

67-64-1 acetone 2 1 1

15972-60-8 alachlor 1 5 1

999-81-5 Chlormequat 4 1 1

79-11-8 chloroacetic acid 1 1 1

84-66-2 diethyl phthalate 3 1 1

131-11-3 dimethyl phthalate 3 1 1

67306-03-0 fenpropimorph 3 1 1

94-81-5 MCPB 3 1 1

9002-91-9 metaldehyde 3 1 1

41394-05-2 metamitron 1 2 1

68359-37-5 beta-cyfluthrin 1 4 1

108-90-7 chlorobenzene 3 1 1

139-13-9 nitrilotriacetic acid (NTA) 4 1 1

14698-29-4 oxolinic acid 2 1 1

525-66-6 propranolol 1 4 1

60-00-4 Ethylenediaminetetraacetic acid (EDTA) 4 1 1

55-38-9 Fenthion 1 5 1

50-00-0 formaldehyde 5 1 1

15687-27-1 Ibuprofen 3 1 1

6153-64-6 Oxytetracycline 2 1 1

109-89-7 diethylamine 3 1 1
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CAS No
(or alternative ID)

Master Name
EXPOSURE
SCORE

HAZARD
SCORE

RISK
SCORE

124-40-3 dimethylamine 4 1 1

67129-08-2 Metazachlor 3 1 1

1746-81-2 monolinuron 1 1 1

81-15-2 musk xylene 1 5 1

60-54-8 tetracycline 1 3 1

17040-19-6 Demeton-S-methyl sulphone 0 0 0

977084302
(propellant)

Chlorofluorocarbons (CFCs) 0 0 0

115-32-2 dicofol 0 5 0

Non-Methane
Volatile Organic
Compounds
(NMVOCs)

Non-Methane Volatile Organic Compounds (NMVOCs) 0 0 0

Perfluorocarbons
(PFCs)

perfluorocarbons (PFCs) 0 0 0

7440-22-4 Silver (total) 0 0 0

92-52-4 biphenyl 0 4 0

137512-74-4 Emamectin salts and derivatives (Emamectin Benzoate) 5 0 0

239110-15-7 fluopicolide 0 0 0

154-21-2 lincomycin 0 0 0

79-34-5 tetrachloroethane 0 4 0

69004-03-1 toltrazuril 0 0 0

3813-05-6 Benazolin 0 0 0

133-06-2 Captan 0 0 0

16887-00-6 chloride 5 0 0

72-55-9 DDE - pp 0 5 0

39515-41-8 Fenpropathrin 0 0 0

56-38-2 Parathion 0 4 0

51-03-6 piperonyl butoxide 0 4 0

9003-11-6 poloxalene 0 0 0

52-68-6 Trichlorfon 0 4 0

177406-68-7 benthiavalicarb isopropyl 0 0 0

25167-67-3 Butene 0 0 0

68-12-2 Dimethyl formamide 0 0 0

74-85-1 Ethylene 0 0 0

74-90-8 hydrogen cyanide (HCN) 0 0 0

7786-34-7 Mevinphos 0 4 0

54-11-5 nicotine 0 0 0

301-12-2 Oxydemeton-methyl 0 4 0

32534-81-9 pentabromodiphenyl ether, penta BDE 0 5 0

115-07-1 Propylene 0 0 0

79-00-5 1,1,2-trichloroethane 0 4 0

57-63-6 17a-ethinyloestradiol 0 4 0

95-57-8 2-chlorophenol 0 4 0

59-50-7 4-chloro-3-methylphenol 0 4 0

71751-41-2 Abamectin 0 4 0

119791-41-2 Emamectin 0 0 0
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CAS No
(or alternative ID)

Master Name
EXPOSURE
SCORE

HAZARD
SCORE

RISK
SCORE

93-76-5 2,4,5-T (including 2,4,5-T salts and 2,4,5-esters) 0 0 0

33089-61-1 amitraz 0 4 0

61-82-5 amitrol 0 4 0

75-07-0 Acetaldehyde 0 0 0

75-05-8 Acetonitrile 0 0 0

7440-36-0 Antimony 0 0 0

37321-09-8 apramycin 0 0 0

82657-04-3 Bifenthrin 0 0 0

100-44-7 benzyl chloride (alpha-chlorotoluene) 0 2 0

Bordeaux mixture
(copper mixture)

Bordeaux mixture (copper mixture) 0 0 0

106-99-0 Butadiene 0 0 0

16065-83-1 Chromium (III) <0.45µm 0 0 0

18323-44-9 clindamycin 0 0 0

105512-06-9 Clodinafop-propargyl 0 0 0

919-86-8 Demeton-S-methyl 0 4 0

624-92-0 Dimethyl disulphide 0 0 0

dioxins (PCDDs) dioxins (PCDDs) 0 5 0

117704-25-3 Doramectin 0 0 0

Hydrochlorofluoro
carbons (HCFCs)

Hydrochlorofluorocarbons (HCFCs) 0 0 0

Hydrofluorocarbons
(HFCs)

Hydrofluorocarbons (HFCs) 0 0 0

7647-01-0 Hydrogen chloride 0 0 0

2164-08-1 lenacil 0 0 0

14769-73-4 levamisole 0 0 0

73-78-9 lido/ligocaine hydrochloride 0 0 0

Nitrogen oxides,
NO and NO2 as
NO2

Nitrogen oxides, NO and NO2 as NO2 0 0 0

1689-89-0 nitroxynil 0 0 0

25377-72-4 Pentene all isomers 0 0 0

14816-18-3 phoxime 0 4 0

29232-93-7 pirimiphos-methyl 0 4 0

76578-14-8 Quizalofop-ethyl 0 0 0

122931-48-0 rimsulfuron 0 0 0

7782-49-2 Selenium 0 0 0

175217-20-6 silthiofam 0 0 0

Sulfonyl Ureas Sulfonyl Ureas 0 0 0

141776-32-1 sulfosulfuron 0 0 0

Sulphur
hexafluoride

Sulphur hexafluoride 0 0 0

117-18-0 Tecnazene (total) 0 5 0

83121-18-0 teflubenzuron 0 5 0

79538-32-2 tefluthrin 0 0 0

75-64-9 Tertiary Butyl Amine 0 0 0

7440-31-5 Tin (total) 0 4 0



Ranking chemicals of concern to Scotland’s environment – surface water tool 43

CAS No
(or alternative ID)

Master Name
EXPOSURE
SCORE

HAZARD
SCORE

RISK
SCORE

121-44-8 Triethylamine 0 0 0

1194-65-6 Dichlobenil 0 0 0

1332-21-4 asbestos 5 0 0

7440-42-8 boron (total) 0 0 0

7440-39-3 Barium 0 0 0

7440-41-7 Beryllium 0 0 0

18540-29-9 Chromium (VI) <0.45µm 0 0 0

180409-60-3 cyflufenamid 0 0 0

120-36-5 Dichlorprop 0 0 0

35367-38-5 diflubenzuron 0 4 0

10024-97-2 dinitrogen oxide 0 0 0

Dioxins and furans
as ITEQ

Dioxins and furans as ITEQ 0 0 0

93106-60-6 enrofloxacin 0 0 0

7782-41-4 fluorine and inorganic compounds (as HF) 0 0 0

143-50-0 Kepone (Chlordecone) 0 5 0

110235-47-7 mepanipyrim 0 0 0

109-66-0 Pentane 0 0 0

19 18-2-1 picloram 0 0 0

149979-41-9 tepraloxydim 0 0 0

148-79-8 thiabendazole 0 0 0

112-27-6 Triethylene Glycol 0 0 0

126535-15-7 triflusulfuron-methyl 0 0 0

52-51-7 bronopol 0 0 0

25567-68-4 chloronitrotoluenes 0 4 0

61949-76-6 Cis-Permethrin 0 0 0

74115-24-5 clofentezine 0 0 0

60168-88-9 Fenarimol 0 0 0

145701-23-1 florasulam 0 0 0

136677-10-6 furans (PCDFs) 0 5 0

81335-37-7 Imazaquin 0 0 0

82558-50-7 isoxaben 0 0 0

74-82-8 methane 0 1 0

504-63-2? Propan-1,3-diol (Total) 0 0 0

110-86-1 Pyridine 0 0 0

7440-23-5 Sodium 0 0 0

Sulphur oxides,
SO2 and SO3
as SO1

Sulphur oxides, SO2 and SO3 as SO2 0 0 0

10028-17-8 Tritium 0 0 0

Halogenated
organic compounds
total as AOX

halogenated organic compounds (AOX) 4 0 0

138261-41-3 Imidacloprid 1 0 0

91465-08-6 lambda-cyhalothrin 1 0 0

24307-26-4 Mepiquat 2 0 0
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55335-06-3 triclopyr 2 0 0

3337-71-7 asulam 3 0 0

56-55-3 Benzo-a-anthracene 2 0 0

302-17-0 chloral hydrate 1 0 0

57966-95-7 Cymoxanil 2 0 0

25321-22-6 Dichlorobenzene (sum of all dichlorobenzene isomers) 4 0 0

15165-67-0 Dichlorprop-P 2 0 0

1404-04-2 neomycin 1 0 0

66063-05-6 Pencycuron 3 0 0

141517-21-7 trifloxystrobin 2 0 0

16118-49-3 Carbetamide 1 0 0

57-62-5 chlorotetracycline 1 0 0

21725-46-2 cyanazine 1 0 0

Dioxins and furans
as WHO TEQ

Dioxins and furans as WHO TEQ 2 0 0

77182-82-2 glufosinate-ammonium 1 0 0

36734-19-7 iprodione 2 0 0

123-33-1 maleic hydrazide 2 0 0

88671-89-0 myclobutanil 1 0 0

118134-30-8 spiroxamine 2 0 0

55219-65-3 Triadimenol 2 0 0

188425-85-6 boscalid 3 0 0

121552-61-2 cyprodinil 3 0 0

9016-00-6 dimethicone 3 0 0

135319-73-2 Epoxiconazole 2 0 0

126833-17-8 fenhexamid 1 0 0

96525-23-4 flurtamone 2 0 0

67-63-0 isopropanol 1 0 0

67-56-1 Methanol 1 0 0

103-90-2 paracetamol 4 0 0

85-01-8 Phenanthrene 2 0 0

6130-64-9 procaine penicillin 1 0 0

7287-19-6 prometryn 1 0 0

31218-83-4 Propetamphos 4 0 0

102851-06-9 tau-fluvalinate 1 0 0

5915-41-3 terbuthylazine 2 0 0

23564-05-8 thiophanate-methyl 1 0 0

95266-40-3 trinexapac-ethyl 2 0 0

1401-69-0 tylosin 1 0 0

136426-54-5 fluquinconazole 2 0 0

319-85-7 beta - HCH 2 0 0

81777-89-1 clomazone (Dimethazone) 1 0 0

64-17-5 Ethanol (ethyl alcohol) 1 0 0

76674-21-0 Flutriafol 1 0 0

7439-95-4 Magnesium 2 0 0

70630-17-0 metalaxyl-M 2 0 0
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20574-50-9 morantel 1 0 0

23135-22-0 Oxamyl 2 0 0

101200-48-0 tribenuron-methyl 1 0 0

131860-33-8 azoxystrobin 2 0 0

71626-11-4 Benalaxyl 2 0 0

55179-31-2 Bitertanol 2 0 0

41483-43-6 Bupirimate 1 0 0

7440-70-2 Calcium 2 0 0

218-01-9 Chrysene 2 0 0

58001-44-8 clavulanic acid 1 0 0

101205-02-1 cycloxydim 1 0 0

1918-00-9 Dicamba 2 0 0

51338-27-3 diclofop-methyl 1 0 0

119446-68-3 Difenoconazole 1 0 0

110488-70-5 dimethomorph 2 0 0

117-84-0 di-n-octyl phthalate 2 0 0

149961-52-4 dimoxystrobin 1 0 0

161326-34-7 fenamidone 1 0 0

71283-80-2 Fenoxaprop-p-ethyl 1 0 0

101-42-8 Fenuron 2 0 0

69770-45-2 Flumethrin 1 0 0

16984-48-8 fluoride 4 0 0

3878-19-1 fuberidazole 1 0 0

35554-44-0 imazalil 2 0 0

70288-86-7 Ivermectin 1 0 0

16484-77-8 mecoprop-P 4 0 0

657-24-9 Metformin 3 0 0

74223-64-6 Metsulfuron-methyl 1 0 0

2307-68-8 pentanochlor 2 0 0

243973-20-8 pinoxaden 1 0 0

25606-41-1 propamocarb hydrochloride 3 0 0

129-00-0 Pyrene 2 0 0

124495-18-7 quinoxyfen 1 0 0

109-99-9 Tetrahydrofuran 1 0 0

55297-95-5 tiamulin 1 0 0

1912-26-1 trietazine 1 0 0

131983-72-7 triticonazole 1 0 0

86-73-7 Fluorene 2 0 0

108173-90-6 guazatine 2 0 0

2058-46-0 oxytetracycline chloride 2 0 0

111479-05-1 propaquizafop 1 0 0

16672-87-0 2-chloroethylphosphonic acid 3 0 0

53164-05-9 Acemetacin 3 0 0

50-78-2 acetylsalicylic acid (aspirin) 3 0 0

61336-70-7 amoxicillin 3 0 0
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94361-06-5 Cyproconazole 2 0 0

128-46-1 dihydrostreptomycin 1 0 0

79241-46-6 fluazifop-P-butyl 1 0 0

143390-89-0 kresoxim-methyl 2 0 0

125116-23-6 metconazole 1 0 0

83-32-9 Acenaphthene 2 0 0

208-96-8 Acenaphthylene 2 0 0

116-06-3 aldicarb 2 0 0

319-84-6 alpha - HCH 2 0 0

959-98-8 alpha-endosulphan 2 0 0

55285-14-8 Carbosulfan 1 0 0

53-70-3 Dibenzo-a,h-anthracene 2 0 0

193740-76-0 fluoxastrobin 2 0 0

39148-24-8 Fosetyl-aluminium 2 0 0

19937-59-8 Metoxuron 2 0 0

220899-03-6 metrafenone 2 0 0

19666-30-9 oxadiazon 1 0 0

137641-05-5 Picolinafen 2 0 0

178928-70-6 prothioconazole 3 0 0

123312-89-0 Pymetrozine 2 0 0

175013-18-0 Pyraclostrobin 2 0 0

53112-28-0 pyrimethanil 1 0 0

3926-62-3 sodium monochloroacetate 1 0 0

731-27-1 tolylfluanid 2 0 0

61949-77-7 Trans-Permethrin 1 0 0

68786-66-3 triclabendazole 1 0 0

71-36-3 1-Butanol 1 0 0

108-10-1 4-methyl-2-pentanone (Methyl-Isobutyl-Ketone) 1 0 0

67375-30-8 alpha-cypermethrin 1 0 0

120923-37-7 amidosulfuron 1 0 0

5234-68-4 Carboxin 2 0 0

128639-02-1 carfentrazone-ethyl 1 0 0

15686-71-2 cephalexin 1 0 0

1332-40-7 copper oxychloride 2 0 0

120116-88-3 cyazofamid 2 0 0

83164-33-4 Diflufenican 2 0 0

131807-57-3 famoxadone 2 0 0

43210-67-9 fenbendazole 1 0 0

79622-59-6 fluazinam 3 0 0

131341-86-1 fludioxonil 1 0 0

142459-58-3 flufenacet 1 0 0

98886-44-3 Fosthiazate 2 0 0

4618-18-2 Lactulose 3 0 0

21087-64-9 metribuzin 2 0 0

15299-99-7 napropamide 1 0 0
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117428-22-5 Picoxystrobin 2 0 0

7440-09-7 Potassium 2 0 0

54-35-3 procaine benzylpenicillin 1 0 0

90717-03-6 quinmerac 2 0 0

79277-27-3 thifensulfuron-methyl 2 0 0

87820-88-0 tralkoxydim 2 0 0

72459-58-6 triazoxide 1 0 0


