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Introduction

The assessment included the following steps:
1. Identify ES of interest at the study site
2. Map ES on to WFD biological quality elements
3. Assess evidence that biological elements are impacted at the study site
a. Effects on locally important ES in a lowland UK river, currently failing to achieve Good Ecological
4. Assess potential risk of chemical (zinc) to biological elements; use laboratory toxicity data
Status under the Water Framework Directive (WFD; 2000/60/EC).
5. Assess impact on delivery of prioritized ES, based on observed and predicted biological quality
b. The potential of an ES-based risk assessment to add value to risk management decisions.
The aim of this study was to apply an ecosystem services (ES)-based approach to conduct a
retrospective environmental risk assessment for zinc, in order to evaluate:
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3) Assess impact on WFD biological quality elements
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4) Assess risk of zinc to (i) all biological elements, (ii) macro-invertebrates
according to SSDs based on site-specific chronic NOECs (for bioavailable zinc)
ii) Invertebrate (BLM-normalised) chronic SSD:
NOEC values (for bio-available Zn)

i) All species (BLM-normalised) chronic SSD:
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Site-specific HC5 = 30.01 µg/L
FA @ 13.6 µg/l = 1.36%
FA @ 48.2 µg/l = 9.49%

Site-specific HC5 = 58 .03 µg/l
FA @ 13.6 µg/l = 0.09%
FA @ 48.2 µg/l = 3.33%

Evaluation of the case study via a multi-stakeholder workshop
In the context of the WFD, when would an ES-based assessment be advantageous?

Comparison of ES approach with WFD risk assessment

•Adopting an ES approach can enhance the retrospective environmental risk assessment
of chemicals, including ‘specific pollutants’ such as zinc, under the WFD.

• Under the WFD, ecological status is defined by the lowest common denominator i.e. the
biological quality element which has lowest ecological status.

•The approach adds significantly to the taxonomic approach currently used under the
WFD to define ecological status (or potential) versus type-specific reference conditions
by:

• In contrast, the ES approach aims to protect prioritised ecosystems services, taking into
account ecological heterogeneity in the landscape and therefore spatial variation in ES
delivery. This facilitates trade-offs in the functional status of biological quality elements or
components thereof (i.e. prioritisation of some elements or SPUs above others).

o Focusing on key functional taxa or service providing units (SPUs), which provide ES
that are prioritised as being most important for specific water bodies.
o Providing a ‘unifying approach’ in which chemical impacts in water and on land
can be evaluated concurrently (including evaluation of trade-offs or synergies).
o Providing a common currency for the valuation of chemical impacts versus the
costs of remediation.
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Development needs
• More case studies are needed to demonstrate the utility of ES in retrospective chemical risk
assessment, in comparison with conventional taxonomic approaches used under the WFD.
• The ES approach could be introduced as an additional step after taxonomic classification of
ecological status, in order to prioritise action to remediate services which are highly valued.

