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ABSTRACT

The internal audits carried out in the first half of 2019 in water laboratories as part of quality accreditation in accordance with ISO/IEC

17025:2017 showed a high frequency of adverse events in connection with sampling. These faults can be a consequence of a wide range

of causes, and in some cases, the information about them can be insufficient or unclear. Considering that sampling has a major influence

on the quality of the analytical results provided by water laboratories, this work presents a system for reporting and learning adverse events.

Its aim is to record nonconformities, errors, and adverse events, making possible automatic data analysis aiming to ensure continuous

improvement in operational sampling. The system is based on the Eindhoven Classification Model and enables automatic data analysis

and reporting to identify the main causes of failure. Logic programming is used to represent knowledge and support the reasoning mechan-

isms to model the universe of discourse in scenarios of incomplete, contradicting, or even unknown information. In addition to suggesting

solutions to the problem, the system provides formal evidence of the solutions presented, which will help to continuously improve drinking

water quality and promote public health.
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HIGHLIGHTS

• An adverse event reporting and learning system for water sampling is described.

• The Eindhoven Classification Model is extended and adapted for water sampling.

• Logic programming is used for knowledge representation.

• The proposed system can deal with insufficient or ambiguous information.

• The system allows to identify the relevant issues behind the errors that may occur.

INTRODUCTION

Securing water quality for human consumption through a public supply system is an essential element of health policy. By the

end of the 19th century, an assessment and control of risks to human health from transmission of diseases caused by water
consumption had been carried out empirically on the basis of the physical appearance of water (Bagchi 2013). Epidemiolo-
gical studies conducted by John Snow showed a close association between the consumption of water with fecal

contamination and a cholera outbreak in London (Snow 1855). The discovery of the existence of microorganisms by
Louis Pasteur in 1863 and the isolation of Vibrio cholera bacillus in 1883 by Robert Koch formed the crucial scientific
basis for the association of water use with public health and served as a starting point for the establishment of practices

and protocols to control water quality (Geison 1995; Brock 1999). Until the middle of the 20th century, the quality of
water for human consumption had been largely assessed based on its organoleptic characteristics, i.e., its colorless, tasteless,
and odorless features (Eaton et al. 2017). However, this type of assessment does not guarantee the protection of public health

This is an Open Access article distributed under the terms of the Creative Commons Attribution Licence (CC BY 4.0), which permits copying, adaptation and

redistribution, provided the original work is properly cited (http://creativecommons.org/licenses/by/4.0/).

© 2022 The Authors AQUA — Water Infrastructure, Ecosystems and Society Vol 71 No 3, 373 doi: 10.2166/aqua.2022.074

Downloaded from http://iwaponline.com/aqua/article-pdf/71/3/373/1026718/jws0710373.pdf
by guest
on 30 March 2022

14 pp.

https://orcid.org/0000-0002-1358-1372
https://orcid.org/0000-0002-8969-0380
https://orcid.org/0000-0003-1874-7340
https://orcid.org/0000-0002-8863-0351
https://orcid.org/0000-0001-8456-7773
mailto:hvicente@uevora.pt
http://orcid.org/
http://orcid.org/0000-0002-1358-1372
http://orcid.org/0000-0002-8969-0380
http://orcid.org/0000-0003-1874-7340
http://orcid.org/0000-0002-8863-0351
http://orcid.org/0000-0001-8456-7773
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://crossmark.crossref.org/dialog/?doi=10.2166/aqua.2022.074&domain=pdf&date_stamp=2022-02-17

	Avoidance of operational sampling errors in drinking water analysis
	INTRODUCTION


