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Abstract
Article 7 of the European Water Framework Directive (WFD) promotes a prevention-

led, approach to European Drinking Water Directive (DWD) compliance for those
parameters that derive from anthropogenic influences on raw water quality. However,
the efficacy of pollution prevention interventions is currently uncertain and likely to
be variable, which makes absolute compliance with the drinking water standard a
significant challenge. Member State governments, the WFD competent authority, the
DWD competent authority, water companies and agriculture are all affected by and
have a different perspective on the nature of this challenge. This paper presents a
discussion of these perspectives applicable to stakeholders in all EU Member States;
the analysis is supported with examples from England and Wales. Improved
understanding of the challenges faced by each group is needed if these groups are to
achieve the shared goals of WFD Atrticle 7 compliance and DWD compliance without
a disproportionately negative impact on agricultural productivity. In addition, the
European Commission needs to be aware of and address a potential incompatibility
between WFD Article 7 and the DWD. With this in mind, targeted recommendations

for action are presented for each stakeholder group.
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1 Introduction

While integrated water management is a widely accepted goal in many countries, a
fully integrated legal framework to support this goal does not yet exist. For example,
in Europe different regimes apply to environmental water quality and drinking water
quality. Legislation to manage environmental waters (Water Framework Directive:
WEFD EC, 2000), i.e. the source of the raw waters used in drinking water supplies,
remains distinct from legislation on the quality of drinking water, defined in the

European Drinking Water Directive (DWD) (EC, 1998).

In Europe, drinking water is produced, to standards defined in the DWD, using water
abstracted from the environment. Treatment to remove pollution and strategies to
prevent pollution are used to ensure a wholesome supply of drinking water. The WFD
was introduced ‘to establish a framework for the protection of inland surface waters,
transitional waters, coastal waters and groundwater’ (WFD Article 1.) Article 7 of the
WED is focused on bodies of water used for drinking water supply, meeting DWD
standards through prevention of deterioration in raw water quality and minimising the

extent to which additional treatment is necessary.

Using pesticides as an example, this paper describes how, for certain water quality
parameters, WFD Article 7 is driving an increasingly prevention-led approach to
DWD compliance, and examines the potential challenges faced by Member State
governments, WFD competent authorities, DWD competent authorities, water

companies and agriculture, when implementing this approach to DWD compliance.



In order to set the context for subsequent discussion, the paper includes an overview
of DWD standards, an explanation of the significance of WFD Atrticle 7 for all
pesticide active substances, and proposes a framework for assessing the efficacy of
pollution prevention interventions. The paper concludes with targeted
recommendations for stakeholders affected by WFD Avrticle 7 and the European

Commission.

Throughout the paper, examples from England and Wales are used to support the
analysis. The examples given are partially shaped by the underlying structure of the
water industry in England and Wales, and a prevailing UK preference for
environmental protection through voluntary actions. Nevertheless, the challenges
illustrated are analogous to the situation in other European countries because the
nature of the challenge is primarily driven by the common need to comply with both

the WFD Article 7 and the DWD.

While the focus of the paper is pesticides in the potable water supply, the analysis is
also relevant for other parameters included in the DWD for which diffuse pollution is

a significant contributor to the risk of non-compliance.

2 Water Framework Directive (WFD) Article 7

The requirements for the protection of water supply abstractions are often different to
those for protection of aquatic biodiversity (Breach, 2011). WFD Article 7 on ‘Waters
used for the abstraction of drinking water’ (EC, 2000) recognises this distinction.

Article 7.1 requires that ‘Member States identify all bodies of water used for the



abstraction of water intended for human consumption’. Article 7.2 specifies ‘that
under the water treatment regime applied, and in accordance with Community
legislation, the resulting water will meet the requirements of Directive 80/778/EEC
(EC, 1980) as amended by Directive 98/83/EC [the DWD]’. Article 7.3 specifies that
‘Member States shall ensure the necessary protection for the bodies of water
identified with the aim of avoiding deterioration in their quality in order to reduce the
level of purification treatment required in the production of drinking water’.
Therefore, in designated protected areas, WFD Article 7 promotes DWD compliance
for certain key parameters through preventative actions to avoid deteriorating raw
water quality, rather than through investment in additional treatment infrastructure or
increased process intensity (operating demand). The competent authority for the WFD
must achieve this compliance in all Article 7 protected areas by 2015 (EC, 2000). This

cannot be derogated beyond 2015 (Kennedy et al., 2009).

In the protected areas designated under Article 7.1, known in the UK as drinking
water protected areas (DrWPA), WFD Article 7 applies to all pesticide active
substances. For surface water bodies, the targets set by WFD Article 7 are
independent of ecological, chemical, and hydromorphological status targets. Thus, it
is possible for a surface water body to achieve “good status” while failing WFD
Article 7 and vice versa. This is not the case for ground water where WFD Article 7 is

not distinct from chemical and quantitative status targets.

Chemical status and ecological status targets apply to all surface water bodies.
However, only those active substances for which environmental quality standards

(EQS) have been set can affect compliance. In 2015, at the end of the first River Basin



Management Plan (RBMP) cycle, EQS values will apply to just six currently
approved pesticide active substances. Two are the Article 4 priority substances
chlorpyrifos and diuron (EC, 2008); EQSs for these will apply across all EU member
states. The remaining four are the ‘specific pollutants’ cypermethrin, dimethoate, 2-
4,D and linuron (UKTAG, 2008a), for which EQSs will apply in the UK only (unless

other Member States also decide to classify them in the same way).

Under a European Commission proposal (COM(2011)876) on priority substances
(EC, 2012), six additional pesticide active substances (cybutryne, aclonifen, bifenox,
cypermethrin, heptachlor and quinoxyfen) will be classed as priority substances with
EQSs defined and applicable before the end of the second RBMP in 2021. In the UK,
following a stakeholder consultation, the UK Technical Advisory Group (UKTAG)
identified five further active substances — carbendazim, methiocarb, chlorothalonil,
pendimethalin and glyphosate — as ‘specific pollutants’; for which EQSs will apply
from the start of the second RBMP cycle in 2015 (UKTAG, 2012). Because ‘specific
pollutants’ are defined by each Member State, the range of specific pollutants subject
to an EQS will vary across Europe but the total number of active substances subject to
EQSs is likely to remain small relative to the 411 active substances currently
approved in Europe under Reg. 1107/2009 (Directorate General for Health and

Consumers, 2012), all of which are subject to WFD Atrticle 7.

Furthermore, the pesticide active substances subject to WFD status targets are largely
different from those ‘at risk” of causing WFD Article 7 non-compliance. In England
and Wales, the Environment Agency (EA) has twice assessed pesticide active

substances deemed to be ‘at risk’ of causing non-compliance for WFD Atrticle 7 in



one or more surface water bodies. In the first assessment (Kennedy, 2010) the EA
identified 41 active substances as ‘at risk’ of causing WFD Avrticle 7 non compliance
in one or more DrWPA. Of these, 30 remain approved for use under European
pesticide legislation (EC, 1991, EC, 2009). Of these 30, metaldehyde, MCPA,
chlortoluron, mecoprop, carbetamide, 2,4-D, propyzamide and asulam, none of which
has an EQS assigned, each cause “at risk’ status in ten or more DrWPAs in England
and Wales. At the time of writing, results from the second EA assessment have yet to

be published.

3 Drinking Water Directive (DWD)

Annex | (part B) of the DWD (Directive 98/83/EC) (EC, 1998) specifies that all
potable water supplied in Europe must not contain any individual pesticide active
substance at a concentration greater than 0.1 pg/l at the point of consumption (a lower
value of 0.03 pg/l is applied for four active substances aldrin, dieldrin, heptachlor and
heptachlor epoxide). Furthermore, the maximum concentration of total pesticides is
0.5ug/l. Since these standards are maximum allowable concentrations (MACs) rather
than Annual Averages (AA) or percentile values they must never be exceeded. It
follows that there is no concept of acceptable risk for pesticides in European drinking

water.

These standards were first set for total pesticides in Directive 75/440/EEC (EC, 1975)
and for individual pesticide active substances in Directive 80/778/EEC (EC, 1980).
When the standards were set, the EC adopted a precautionary approach, because little

was known about chronic long term effects of pesticides (Jordan, 1999). The purpose



of the standard was to avoid the presence of pesticides in European potable water.
DWD standards are, therefore, not based upon toxicological data (Croll, 1995) and are
effectively surrogates for zero since 0.1 pg/l was typical of analytical limits of

detection when the standard was first introduced (Knapp, 2005).

Despite a requirement for a rolling five year review in the light of scientific and
technical progress (DWD Article 11.1), the standards for pesticides have remained
unchanged from when they were first introduced. Although a further review is
expected in 2013 a change in standards is not expected (see Dolan et al., 2013) and for
the purpose of discussion in this paper it is assumed that any reference to the DWD in

WEFD Article 7 is to the 0.1pg/l standard defined in the current Annex 1 of the DWD.

4 Discussion: WFD Article 7, a prevention-led approach to DWD

compliance

4.1 Introduction
Water suppliers are legally responsible for supplying DWD-compliant potable water.

The need for 100% compliance with the precautionary standards in the DWD and the
absence of a concept of acceptable risk create a ‘compliance/legal risk’ for potable
water suppliers (Pollard et al., 2004). It follows that a water supplier will take action
to minimise the risk of non-compliance as much as possible. Failure to do so would
leave a water supplier at risk of non-compliance with DWD standards and the member

state potentially at risk of failure to comply with WFD Article 7.

There are two primary routes to ensure DWD compliance:



(1) Water treatment to reduce active substance concentrations to below the MAC and
(2) Prevention of pesticide movement to raw waters used for drinking water

abstraction.

Treatment is an intervention that water companies can control. The installation of
sufficient treatment capacity will give a water supplier certainty that the risk of non-
compliance with the DWD will be close to zero. By contrast, most pollution
prevention strategies (which might include structural measures, such as designating
buffer zones near to water courses or constructing attenuation ponds in the drainage
ditch network, as well as non-structural approaches, such as changes in pesticide
application regimes or crop rotations) are harder for water companies to implement
because they have little experience of implementation, and minimal control over land
use and agricultural practice in their catchments (Keirle and Hayes, 2007; Dolan et al.,
2012). Furthermore, the efficacy of such measures are often uncertain and are likely to
be variable temporally (e.g. with weather patterns) and spatially (e.g. with different
soil types over a catchment) (Reichenberger et al., 2007). Finally, it is especially
difficult to ensure completely effective protection in larger, more complex catchments

(Breach, 2011).

4.2 Preference for Treatment

In practice, an approach to DWD compliance based primarily on treatment has
historically been adopted by water suppliers. This approach is more resilient to
variations in raw water quality caused by the actions of other catchment stakeholders
or by fluctuations in weather conditions. In England and Wales, this preference for
treatment was reflected in a high level of capital investment at many water treatment

works (WTWs) during the first business cycle (1990-1995) after privatisation (The



Director General of Water Services, 1991) and a bias toward capital expenditure in
the regulatory system leading to the promotion of treatment over catchment based

interventions (Ofwat, 2011).

It is important to note, however, that in some circumstances DWD compliance cannot
be achieved through treatment alone. For example, this may be the case where high
seasonal peak concentrations of a pesticide active substance are present in raw water
above concentrations that are treatable with the installed treatment processes
(UKWIR, 2011), or where difficult-to-treat active substances such as metaldehyde
(Autin et al., 2013) and clopyralid (Tizaoui et al., 2011) are periodically present in
raw water at concentrations which exceed the DWD MAC. In these cases, employing
catchment management interventions may play a role in supporting existing treatment

to achieve compliance.

4.3 Emphasis on Prevention

WEFD Article 7 challenges the preference for treatment interventions because, through

Article 7.3, it promotes prevention in favour of treatment. WFD Avrticle 7 objectives

are achieved by delivering DWD compliance at tap (Article 7.2) provided none of the

following actions have been taken to compromise Article 7.3 compliance (UK

Technical Advisory Group (UKTAG, 2008b):

¢ An abstraction (or planned abstraction) of water intended for human consumption
has to be abandoned and an alternative used to provide the supply;

e Water abstracted (or planned to be abstracted) has to be blended with water
abstracted from another source;

e Additional purification treatment has to be applied;
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e The operating demand on the existing purification treatment system has to be

significantly increased.

The words in the bullet points above are a UK interpretation of WFD Acrticle 7. It
follows from this interpretation that, if a water supplier takes any of the above actions

for DWD compliance, they will trigger a WFD Atrticle 7 failure for the protected area.

By restricting the role which additional treatment (including blending of water from
several sources) can play and giving priority to prevention, WFD Article 7 limits the
ability of water companies to influence outcomes directly. By highlighting the
importance of raw water quality at the point of abstraction it implies that
responsibility for DWD compliance should be shared between the WFD competent
authority (the EA in England and Wales), water suppliers, all pesticide users in the
catchment and the DWD competent authority (the Drinking Water Inspectorate in the

UK).

In this paper, it is assumed that the UK interpretation of WFD Article 7 is consistent
with that made in other European countries and that the challenges presented by WFD
Avrticle 7 and the DWD apply to all water supply undertakers across Europe.
However, the validity of this assumption can be challenged, because WFD Atrticle 7 is
somewhat ambiguous and there is, thus, potential for slightly different interpretations
of the no deterioration, treatment provision (including blending) and timescale criteria
to be transcribed into Member State law. WFD guidance documents published by the
European Commission (EC, 2013) do not define these criteria for surface water

abstractions. This lack of clarity is, therefore, an issue that needs to be resolved by the
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European Commission to ensure that Article 7 is interpreted consistently across all

Member States.

4.4 A Framework for Assessing Prevention Interventions

In most water supply catchments DWD compliance is already achieved for most
parameters using the suite of treatment technologies currently in place. However, new
diffuse-source water pollution problems sometimes arise, either as a consequence of
changes to one or more factors that influence pesticide use or simply because existing
issues are identified via the introduction of new analytical methods to raw water
monitoring programmes. In such cases, increased emphasis on pollution prevention
creates the need for intervention programmes in catchments vulnerable to diffuse
pollution issues. These interventions can act at both pollutant source and pathway
levels to attempt to improve raw water quality and, thereby, ensure DWD compliance
is achievable with the current treatment provision (Dolan et al., 2012). If successful,

they would deliver WFD Atrticle 7 compliance.

Here, we propose a framework of five criteria (Table 1) that any programme of

prevention interventions must satisfy in order to achieve the required improvements in

raw water quality.

Include Table 1 here

Table 1. A framework for assessing prevention interventions in terms of satisfying the

requirements of both the DWD and WFD Atrticle 7.
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In addition to satisfying the criteria in Table 1, any programme of interventions must
be cost-effective and distribute costs equitably between those stakeholder groups

affected.

In water bodies where prevention cannot meet the criteria in Table 1, water suppliers
may be vulnerable to DWD failure and the water body may be vulnerable to WFD
Article 7 failure. This vulnerability arises from the absolute nature of the DWD,
restrictions on increases to treatment provision under WFD Article 7, the fixed
timescale of Article 7 and, perhaps most importantly, from aleatory and epistemic
uncertainty regarding the efficacy of preventative measures. Whilst some measures
are likely to be successful, if implemented at the right scale (e.g. bans or restrictions
in pesticide use), the success of others, such as changing the length of the crop
rotation, changing cultivation practices, designating buffer zones or constructing
attenuation features (e.g. ponds or wetlands on ditch networks) are likely to be
variable. This can introduce considerable uncertainty into the probability that a set of
measures will help to achieve compliance. This uncertainty is likely to increase in
large catchments where a greater number of individual local actors need to engage in

the right way in order to achieve catchment-scale success.

5 Stakeholder Perspectives on the challenges of a prevention-led
approach to DWD compliance

Member State governments and four main stakeholder groups face particular

challenges as a direct consequence of WFD Article 7 driving a prevention-led
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approach to DWD compliance (Figure 1). The discussion that follows considers each

of these challenges from the perspective of each stakeholder group affected.

/WFD Competent Authority DWD Competent Authority\

(UK: Environment Agency) (UK: Drinking Water Inspectorate)
Challenge: Challenge: Regulating water
Article 7 compliance by 2015 companies for DWD compliance

WFD Article 7 Compliance
P

DWD Compliance

Water Companies Agriculture

. Challenge: reduce diffuse
Challenge: DWD compliance

pollution to prevent active

without additional treatment
/\ substance losses

—

Member State Government

Figure 1. Key stakeholder groups and the challenges posed by an increasingly

prevention-led approach to drinking water protection.

5.1 Member State Government

Although these challenges (Figure 1) arise from European Directives, the role of
Member State governments in shaping and responding to them must not be
overlooked. Each government transcribes European Directives into national law, and
is ultimately responsible for compliance. Governments have direct influence over all
four stakeholder groups, in as much as they establish which authorities are responsible
for the WFD and the DWD, they regulate or own the water suppliers and they

determine agricultural policy. Government must, therefore, understand the
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significance of the challenges faced by each stakeholder group and take action to
support them as appropriate. In particular, it is important to ensure that all stakeholder
groups receive clarity and that conflicting objectives do not inhibit the collaboration
between groups which may be required to achieve WFD Article 7 and DWD

compliance.

5.2 WFD Competent Authority

The absolute nature of the DWD and the fixed timescale for WFD Article 7

compliance create challenges for any competent authority aiming to take a risk-based
approach to the delivery of cost effective pollution prevention interventions for WFD
Article 7 compliance in catchments where diffuse pesticide pollution is an occasional

cause of DWD non-compliance.

For each ‘at risk’ protected area, the competent authority needs to assess the nature
and scale of prevention actions required for DWD and WFD Atrticle 7 compliance,
and assess whether current action can deliver results that meet the scale, stability,
consistency, level of engagement and timeliness criteria in Table 1. Where it is
believed that the current measures cannot deliver compliance, further action is

required.

WFD competent authorities can choose whether to deliver interventions through
statutory or voluntary measures. The need for interventions to be cost-effective and
for costs to be distributed equitably between stakeholders must also be acknowledged
when determining the balance between voluntary and statutory action. Statutory

measures will impose direct and indirect costs on one or more stakeholders in the
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catchment, and may have ramifications for all other activity in the catchment. For
example, imposing catchment-specific statutory restrictions on land use or
management practices may have a direct cost for farmers should their operating
margins be affected but may also have an indirect effect on land value. Voluntary
measures typically have lower costs to the stakeholder abating the pollution, but may
require cooperation from all stakeholders involved with pesticide use. Regardless of
whether the programme of interventions is led by voluntary actions or statutory
actions, it needs to be capable of delivering the five criteria in Table 1, in order to

satisfy the requirements of the DWD and WFD Atrticle 7.

Assessing whether a particular set of interventions will deliver compliance is not a
simple process. All protected areas are different in terms of their physical
characteristics, and the spatial and temporal pattern of pesticide use. In addition, the
level of prevention actions already initiated, the timescale over which these are
expected to deliver and the shortage of information about the expected efficacy of
interventions are factors that need to be considered by a competent authority to assess
the level of compliance expected in 2015. Literature assessing the efficacy of
prevention options highlights the complexity of designing a programme of
interventions that satisfies the scale, stability, consistency, level of engagement and
timeliness criteria (Table 1). Reichenberger et al. (2007) reviewed the effectiveness
and feasibility of the mitigation strategies detailed in 180 papers and concluded that
“a compilation of the efficiencies of the mitigation measures available for the
different pesticide input pathways is lacking so far.” In addition, where pesticides are
transferred from land to surface water via drain flow (Brown and van Beinum, 2009;

Tediosi et al., 2012) dependable mitigation options are limited to changes in

16



application rate and timing, changes in crop rotation or restricted use of an active

substance.

A correct assessment for a protected area will support cost effective and timely
delivery of compliance with WFD Atrticle 7 through a combination of voluntary and,
if necessary, statutory measures and mechanisms. It will also allow clear messages
about required actions to be shared with water suppliers and with stakeholders
involved with pesticide use. Incorrect assessment of the measures required may lead

to either inaction, or over-implementation of prevention actions.

Therefore, an iterative approach involving repeated phases of communication with
catchment stakeholders, implementation of prevention actions and assessment of
impacts may be required to satisfy the criteria in Table 1 and achieve an optimal
balance between compliance and cost effectiveness. A toolkit of well defined
measures and mechanisms to implement actions for prevention, as required, would
support this approach (Table 2 gives a UK example of this). In addition, research to
close the knowledge gaps that exist regarding the efficacy of various prevention
options would be useful. Communication is of vital importance because engagement
and understanding are needed to support assessment, to identify possible solutions and
to implement actions. It is also important that all stakeholders in the catchment are
aware of the actions the competent authority is taking and the reasons for these

actions.
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5.2.1 Environment Agency (EA) in England and Wales

In England and Wales, there is a stated preference to achieve WFD Article 7
compliance through voluntary measures (Kennedy et al., 2009), and avoid increasing
the regulatory burden (HM Government, 2011). For this reason the EA, as competent
authority, has taken an approach similar to that outlined above. This preference places
a constraint on the range of prevention options available to them. Table 2 shows the
iterative approach to prevention actions currently being taken by the EA in England

and Wales.

Include Table 2 here

Table 2. An iterative approach for WFD Article 7 compliance in DrWPAs in England

and Wales.

Actions to reduce pesticide pollution through behavioural change amongst pesticide
users have been led since 2001 by the Voluntary Initiative (V1) (The Voluntary
Initiative, 2011). This has had support in some DrWPAs, since 2006, from the
England Catchment Sensitive Farming Delivery Initiative (ECSFDI) (Natural
England, 2012a) and, since 2009, by the Metaldehyde Stewardship group (MSG) ‘Get
Pelletwise’ campaign for metaldehyde (Metaldehyde Stewardship Group, 2012).
However, it is still not known whether these actions will improve raw water to the
extent required to meet the scale, stability, consistency, level of engagement and
timeliness criteria in Table 1. In particular, and importantly, there are doubts about the

stability and consistency of these interventions under certain conditions and about
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whether the scale of reduction and level of engagement required can be achieved

within the required timescale in all DrWPAs with potential pesticide issues.

In 2008, the EA examined a number of ‘beyond VI’ measures for possible use in ‘at
risk” DrWPAs (Kennedy et al., 2009). Subsequently, the UK Department for
Environment, Food and Rural Affairs (Defra) commissioned further research (Defra,
2012) to identify and appraise cost effective policy instruments to tackle the impacts
of pesticides. Furthermore, the EA, the VI and the MSG have identified that provision
of simple and locally relevant information to all pesticide users and advisors in the
catchment is critical to delivering the level of engagement and scale of improvement

required (The Environment Agency, 2012).

Currently, Safeguard Zone Action Plans, as specified in Article 7.3 (EC, 2000), are
under development in ‘at risk” DrWPAS. In the first instance, these action plans will
support targeted deployment of voluntary interventions, provision of local pesticide,
water quality and catchment management advice and characterisation of catchments.
This will improve understanding of what prevention interventions might be needed in

each DrwPA.

If needed, fiscal incentives to encourage appropriate behavioural change in support of
WEFD Article 7 objectives could be made available. Delivery through an agri-
environment scheme, such as Entry Level Stewardship (ELS) (Natural England,
2012b) would be one possible mechanism for this. Regardless of the delivery
mechanism, fiscal incentives must avoid undermining willingness to participate in

voluntary actions (Dolan et al., 2012).
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Statutory interventions are seen as a last resort in England and Wales, and would only
be used where the need is acute and where cost effective measures were sure to
deliver a high certainty of success. However, there is currently little certainty over

what statutory actions might be considered.

5.3 DWD Competent Authority

The challenge for the DWD competent authority is how to regulate water suppliers
during the transition to an increasingly prevention-led approach. Of particular
significance are those catchments where current treatment provision does not allow
DWD compliance for all active substances. Under Article 9 of the DWD, a derogation
(known as an authorised departure in the UK) can be applied for non-compliance with
the 0.1ug/l standard for a pesticide active substance, provided that it does not
constitute a potential danger to human health. Derogations are for three years;
extension by a further three years requires the Member State to communicate the

grounds for the extension to the European Commission (EC, 1998).

The application of a water supplier for a derogation could be seen as indicative of a
Member State being non-compliant with WFD Article 7. Therefore, using
derogations, except as a temporary measure, is undesirable from the perspective of
both the water supplier and the Member State. It follows that derogations are not a
substitute for a programme of prevention interventions capable of meeting the criteria

proposed in Table 1.
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5.3.1 The Drinking Water Inspectorate (DWI) In England and Wales

In England and Wales, the Drinking Water Inspectorate (DW1) is the regulator
responsible for ensuring that all water companies comply with the standards specified
in the DWD and transcribed into UK law through The Water Supply (Water Quality)
Regulations 2000 (HMSO, 2000). The DWI has the power under Regulation 19.1 to
grant “undertakings” to allow an authorised departure where a non-trivial failure to
meet the pesticide standard is likely to recur. Authorised departures allow temporary
non-compliance and require water companies to perform a series of short, medium

and long term actions to address each failure.

In some DrWPAs across England and Wales, undertakings are already in place for
pesticide active substances (e.g. for metaldehyde and clopyralid). How to manage the
renewal of these undertakings in a way which is consistent with both WFD Atrticle 7
and the DWD requirements represents a challenge for the DWI to address along with

the EA and the water companies.

5.4 Water suppliers

The WFD and DWD are separate European Directives and, therefore, are legally
distinct. Compliance with each Directive is the responsibility of a different competent
authority. A water supplier has a legal obligation to be DWD compliant 100% of the
time for the potable water they supply. WFD Atrticle 7 appears to make a promise to
water suppliers that they will be able to meet DWD standards for some catchment-
derived pollutants without the need to make additional investment in treatment
infrastructure for potable water production (Figure 2). However, a water supplier

cannot be certain that the prevention-led approach, required for WFD Acrticle 7
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compliance, will satisfy the five criteria in Table 1 and give DWD compliance in all
WEFD Article 7 protected areas. Therefore, the absolute nature of the DWD and WFD
Article 7.3 restricting treatment options create a significant challenge for water

suppliers.

This challenge should encourage water suppliers to increase investment in pollution
prevention actions, such as catchment management, characterising catchments and
understanding the agronomic drivers of pesticide use. The need for these types of
interventions is further strengthened by the presence of those active substances for
which available treatment is ineffective (e.g. metaldehyde and clopyralid), or where

high peak concentrations prevent effective removal for DWD compliance.

However, the challenge also creates uncertainty for business planning. In each
protected area a water supplier must now consider the consequences to their business
of failure to achieve WFD Atrticle 7 compliance (Figure 2), and consider how to
mitigate these possible impacts when compiling their business plan. It is assumed here
that all water suppliers, whether state or privately owned, undertake some form of
business planning for DWD compliance. Therefore, the content of a water supplier’s
business plan will be inextricably linked to whether a WFD Article 7 protected area is
expected to be compliant for pesticide active substances at the end of the first WFD
river basin management plan (RBMP) in 2015. If the 2015 target is expected to be
met, then minimal investment will be required by the water supplier (Figure 2). If the
target is unlikely to be met, then additional expenditure will be needed (Figure 2).
Therefore, in order for a water supplier to accurately allocate resources to additional

treatment infrastructure, to catchment management plans and to actions as part of a
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safeguard zone management plan, it needs a clear indication, of whether WFD Atrticle

7 compliance will be achieved by 2015.

Outcome: WFD Article 7 compliance and DWD compliance
No additional WTW investment
Limited increases to customer bills

0

Do the competent authority Water Supplier Business Plan Government
expect WFD Article 7 Investment in Treatment or regulatory

Investment in Prevention influence

compliance by 20157
|

If No _|/\|_
Outcome: WFD Article 7 non compliance and DWD non compliance

Additional WTW might be needed
Increase to customer bills

Figure 2. Relationships between WFD Article 7 compliance, DWD compliance and

water supplier business planning.

5.4.1 Water Companies in England and Wales

In England and Wales, the privately owned, state regulated water companies are
obliged to plan investment in five year cycles, known as asset management plans
(AMP) and submit a business plan called a Periodic Review (PR) one year before the
beginning of an AMP cycle. The next AMP cycle (AMP6) runs from 2015-2020, and

the business plan for this cycle (PR14) must be completed early in 2014.

23



When compiling the PR14 business plan, a water company must consider several
uncertainties related to regulatory interpretation and competent authority policy. For
pesticides, these include: the likelihood of WFD Article 7 non-compliance in a
DrWPA; investment to support Safeguard Zones in AMPG6; regulatory attitudes
toward derogations for DWD non-compliance and additional water company

investment in treatment.

Although DrWPAs “at risk” of Article 7 non-compliance have been identified by the
EA, the largely non-structured voluntary actions which have been implemented, thus
far, have had uncertain success. In any DrwWPA where WFD Article 7 non-compliance
Is expected in 2015 the EA can: (a) select from options in Table 2 in order to increase
the probability of compliance; (b) set alternative objectives and extend compliance
until 2021 or 2027, as is allowed for status targets under WFD Atrticle 4 (EC, 2000);
or (c) accept non-compliance for a short time period to give current actions time to

deliver.

Expectation of which options are to be used will shape how water companies produce
their PR14 business plans. Therefore, water companies would benefit from clear EA
guidance regarding which of the above options is most likely for each DrWPA ‘at
risk” of WFD Atrticle 7 non-compliance for pesticide active substances. Similarly,
where a safeguard zone action plan is a key component of EA plans for WFD Article
7 compliance in a DrWPA, and water company action and expenditure is needed to
support implementation during AMP6, this must be made explicit to the water

company as soon as possible, to allow inclusion of actions in PR14.
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In addition, water companies need to know that the positions taken by sector
regulators (the DWI and the economic regulator of the UK water industry - Ofwat),
will be consistent with decisions taken by the EA. Specifically, water companies

need:

e the DWI to define under what WFD Article 7 scenarios, and based upon what
evidence, it will grant derogations and/or extend existing derogations for DWD
failure for pesticide active substances; and

e Ofwat to specify under what circumstances it will allow a water company to invest

in additional treatment infrastructure at PR14.

5.5 Agriculture

The fact that the DWD requires 100% compliance with precautionary standards (see
Dolan et al., 2013) for pesticide active substances, the restriction imposed on
additional treatment by WFD Article 7.3 and the time-bound nature of WFD Atrticle 7
all present challenges to agriculture. Here, the term agriculture is used to cover

farmers, agronomists, pesticide distributors and pesticide manufacturers.

Most current agricultural practices are intended to maximise productivity and gross
margins using a range of pesticide active substances from those currently available
and approved for use. Any reduction in pesticide availability will potentially have an
impact on agricultural productivity. Consultation with agronomists performed as part
of this research has identified the types of options potentially available to agriculture
when an active substance is lost or restricted (Table 3). Which of these options are
workable, and how far down the table agriculture needs to look for a solution is

entirely dependent upon the context of the active substance lost or restricted.
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Typically, the further down the table the solution is found, the greater will be the

impact on crop yield and gross margin.

Include Table 3 here

Table 3. Hierarchy of potential responses from agriculture to the loss of a pesticide

active substance.

It is important that all stakeholders involved with WFD Article 7 and DWD
compliance understand the agricultural perspective on potential restrictions or losses
of pesticide active substances. Therefore, agriculture needs to communicate that in
practice: (a) direct substitutes are rare; (b) apparent close substitutes or the option for
treatment at another stage of the rotation are not only less effective, but in many cases
already form a vital part of a resistance management strategy; and (c) non-chemical
methods are complements to, rather than substitutes for, pesticide use, because they

usually give comparatively poor control at a premium price (Moss, 2010).

5.5.1 Agriculture in England and Wales

In England and Wales all plant protection products (PPPs) must be approved by the
Chemicals Regulation Directorate (CRD) before use. The CRD set maximum dose
rates and have the power to ban any active substance. However, thus far, there is no
precedent for pesticide withdrawal in the UK for Article 7 reasons (Dolan et al.,
2012), and the EA, as WFD competent authority, view active substance bans as an

action of last resort. Nevertheless, the concern remains that WFD Article 7 could
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cause reduced availability of active substances, with associated potential productivity

losses for UK agriculture (Wynn et al., 2009; Clarke, 2009; Clarke et al., 2009).

Agriculture in England and Wales is, therefore, focused on (a) protecting the range of
active substances currently available; (b) delivering water quality improvements
through voluntary actions; and (c) ensuring that the WFD competent authority, other
policy makers and water companies are aware of the expected impacts on productivity
which a withdrawal or restriction of active substances for WFD Article 7 reasons
might cause.

The Voluntary Initiative (VI), the England Catchment Sensitive Farming Delivery
Initiative (ECSFDI), and Metaldehyde Stewardship Group (MSG) are all examples of
where agriculture has led action to address raw water quality problems. As with all
prevention interventions, it has not yet been possible to establish the impact of these
actions, and whether they can deliver to the scale, stability, consistency, level of

engagement and timeliness criteria (Table 1).

6 Conclusions and Recommendations

6.1 Conclusions

WEFD Article 7 favours a prevention-led approach to DWD compliance for diffuse
source pollutants in catchments used for domestic water supply. The need for absolute
compliance with a surrogate zero standard for pesticides in drinking water (Dolan et
al., 2013) and the uncertainties associated with the efficacy, costs, mode of
implementation and equity of prevention interventions (together with the high number
of potential actors) make this a significant challenge. Further work is needed to

identify solutions in response to this challenge, and to some extent catchment
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management remains “experimental” because the extent to which a prevention-led
approach is able to achieve the required reliability of compliance with respect to

drinking water quality is currently unknown.

The successful transition to a prevention-led is the collective responsibility of all
those groups involved with interpreting and implementing policy at the Member State
level, and the European Commission itself, as the body responsible for setting and
reviewing legislation. At the Member State level, Government, the WFD competent
authority, the DWD competent authority, water companies and agriculture are all
affected by, and each have a different perspective on, this challenge. These groups
need to share their perspectives and work together to achieve the shared goals of
WEFD Article 7 compliance, DWD compliance and minimal negative impact on
agricultural productivity. At the European level the Commission needs to ensure that
the WFD and DWD are consistent with principles of European environmental policy,
targets for prevention at source are based on the precautionary principle and available
scientific and technical evidence, that sufficient time is allowed for identification and
implementation of catchment management solutions, and that the legislative

framework does not impose disproportionate costs on agriculture or water suppliers.

6.2 Recommendations

The recommendations made in this paper are directed to these groups within each
European Member State with the aim of supporting greater clarity, understanding and
cooperation between them. The authors acknowledge that some of the recommended
actions are already taking place in some Member States. In addition, three

recommendations are directed to the European Commission.
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Member State Governments should:

o Define clearly how they interpret the requirements of WFD Article 7, with regard
to additional investment in treatment, increased use of existing treatment
(including blending), abstraction abandonment and the timescale for compliance.

e Provide a flexible legislative framework to enable the WFD competent authority
to implement bespoke programmes of targeted, cost-effective and equitable
measures for pollution prevention, as appropriate, in each Article 7 protected area.

e Provide evidence to the European Commission should actions implemented for
WEFD Article 7 compliance directly increase water prices, reduce agricultural
margins or result in other significant costs, including indirect effects such as
reductions in land value.

e Engage with the Commission to explore the scientific basis and practicability for
introducing a health-based (risk-based) DWD standard for pesticides in drinking

water (cf Dolan et al., 2013).

The WFD Competent Authority should:

e Provide clear guidance to water suppliers regarding the authority’s position on
WEFD Article 7 compliance and investment in additional treatment (particularly a
clearer definition of what this might include).

o Follow an iterative approach, based upon repeated phases of communication,
implementation and assessment, to secure WFD Article 7 compliance.

¢ Indicate to water suppliers which WFD Article 7 protected areas are expected to

be non-compliant in 2015.
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e Negotiate with water suppliers (and, where applicable, the sector’s economic
regulator) over the nature and level of investment required for catchment
management and safeguard zones that are expected in water suppliers’ business

plans.

The WFD and DWD Competent Authorities should:

e Facilitate consistent communication with water suppliers and agriculture by
developing a mutually consistent position on those WFD Avrticle 7 protected areas
which are expected to be non-compliant in 2015.

The DWD Competent Authority should:

e Define the DWD non-compliance conditions under which derogations will be
granted to water suppliers to support prevention-led approaches promoted by

WED Article 7.

Water Suppliers should:

e Consult with the WFD competent authority to identify those protected areas where
there is the highest risk of Article 7 non-compliance.

e Support the prevention-led approach through targeted investment in actions to
understand the risks of diffuse pesticide pollution, the catchment management
options which might be available (along with an assessment of their potential to
achieve the required outcomes) and safeguard zone action plans.

e Seek guidance on the national position on WFD Article 7 and, particularly, the
implications for WFD Article 7 compliance of any investments in new treatment

intended to ensure DWD compliance.
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Agriculture should:

Engage with and initiate industry-wide voluntary actions to support the
prevention-led approach to DWD compliance for pesticide active substances.
Highlight to Member State policy makers (including the WFD competent
authority) and water suppliers the significance of key active substances for
agricultural productivity, and the potential consequences should any of these
substances be banned or restricted.

Support actions by water suppliers or the WFD competent authority to
characterise catchments, understand the risk of diffuse pesticide pollution and

attempt to mitigate land to water pesticide transfers.

The European Commission should:

Provide clearer guidance on WFD Article 7 compliance particularly with respect
to investment in additional treatment (including the extent to which blending
should be interpreted as a form of treatment in the transposition of the directive
into national law), whether the 2015 target for compliance can be derogated to
2021 or 2027 and the meaning of safeguard zones (7.3) for surface water
abstractions

Review whether the interpretation of the DWD MAC as a “red line” (i.e. an
absolute threshold which must never be exceeded) could be replaced by a
statistical approach based on percentile compliance (e.g. Warn and Brew, 1980;
Fristachi et al., 2009). This approach would be more consistent with the
prevention-led approach of WFD Article 7, and the inevitably variable efficacy of
catchment based interventions (due to the vagaries of the weather etc.) compared

to conventional water treatment technologies.
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e Re-examine whether the retention of a uniform DWD MAC standard for all
pesticides (and their metabolites), regardless of their different toxicities and modes
of toxic action in humans, continues to be consistent with Euorpean Treaty
principles (Article 174) on environmental policy (Dolan et al., 2013). These
principles, which include the precautionary principle, originally gave rise to the
DWD standard for pesticides and are also embedded in the WFD.

¢ Investigate whether alternative approaches to regulation based on the peer-
reviewed, risk-based, WHO guidelines for drinking water standards are consistent
with European principles for environmental policy.

e Engage in dialogue with the authorities at Member State level which are
responsible for implementing WFD Atrticle 7 and a prevention-led approach to

DWD compliance.
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