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ABSTRACT 

Following a request from the Commission, the Scientific Committee on Health, Environmental 

and Emerging Risks (SCHEER) reviewed the report prepared by the European Commission 

Joint Research Centre on “Proposed EU minimum quality requirements for water reuse in 

agricultural irrigation and aquifer recharge".  

The SCHEER concludes that, while the methodology chosen is appropriate and the report 

considers many important elements, the document is deficient in key details. The SCHEER 

recommends that the description of the methodology be extended and detailed guidance be 

provided on how minimum quality requirements should be derived. The SCHEER is of the 

opinion that, in its current form, the minimum quality requirements proposed provide 

insufficient protection both to environmental and human health.   

Keywords: water reuse, agricultural irrigation, aquifer recharge, minimum quality 
requirements  

 

Opinion to be cited as: 

SCHEER (Scientific Committee on Health, Environmental and Emerging Risks), Scientific advice 
on Proposed EU minimum quality requirements for water reuse in agricultural irrigation and 

aquifer recharge, 9 June 2017. 

 

  



Water reuse in agricultural irrigation and aquifer recharge  

3 

 

ACKNOWLEDGMENTS 

Members of the Working Group are acknowledged for their valuable contribution to this 
Scientific Advice. The members of the Working Group are: 

 

The SCHEER members: 
 

Renate Krätke 
Marian Scott (Rapporteur) 

Marco Vighi 
Pim de Voogt (Chair) 

 
External experts: 

 

Jan Linders, retired from National Institute for Public Health and the Environment (RIVM), The 
Netherlands 

Luigi Rizzo, University of Salerno, Italy 
 

 

All Declarations of Working Group members are available at the following webpage: 
http://ec.europa.eu/health/scientific_committees/experts/declarations/scheer_wg_en  

  

http://ec.europa.eu/health/scientific_committees/experts/declarations/scheer_wg_en


Water reuse in agricultural irrigation and aquifer recharge 

4 

About the Scientific Committees (2016-2021) 

Two independent non-food Scientific Committees provide the Commission with the scientific 
advice it needs when preparing policy and proposals relating to consumer safety, public health 

and the environment. The Committees also draw the Commission's attention to the new or 
emerging problems which may pose an actual or potential threat.  

These committees are the Scientific Committee on Consumer Safety (SCCS) and the Scientific 
Committee on Health, Environmental and Emerging Risks (SCHEER). The Scientific 

Committees review and evaluate relevant scientific data and assess potential risks. Each 
Committee has top independent scientists from all over the world who are committed to work 

in the public interest.  

In addition, the Commission relies upon the work of other Union bodies, such as the European 
Food Safety Authority (EFSA), the European Medicines Agency (EMA), the European Centre for 

Disease prevention and Control (ECDC) and the European Chemicals Agency (ECHA). 

The SCHEER 

This Committee, on request of Commission services, provides Opinions on questions 
concerning health, environmental and emerging risks. The Committees address questions on:  

- health and environmental risks related to pollutants in the environmental media and other 
biological and physical factors in relation to air quality, water, waste and soil.  

- complex or multidisciplinary issues requiring a comprehensive assessment of risks to 

consumer safety or public health, for example antimicrobial resistance, nanotechnologies, 
medical devices and physical hazards such as noise and electromagnetic fields.  

SCHEER members 

Roberto Bertollini, Teresa Borges, Wim de Jong, Pim de Voogt, Raquel Duarte-Davidson, Peter 

Hoet, Rodica Mariana Ion, Renate Kraetke, Demosthenes Panagiotakos, Ana Proykova, Theo 
Samaras, Marian Scott , Remy Slama, Emanuela Testai, Theo Vermeire, Marco Vighi, Sergey 

Zacharov 

Contact: 

European Commission 

DG Health and Food Safety 
Directorate C: Public Health, Country Knowledge, Crisis management 

Unit C2 – Country Knowledge and Scientific Committees  
Office: HTC 03/073    L-2920 Luxembourg 

SANTE-C2-SCHEER@ec.europa.eu 

© European Union, 2017 

ISSN 2467-4559 

doi:10.2875/83565  

ISBN 978-92-79-80136-5 
EW-CA-18-009-EN-N

The Opinions of the Scientific Committees present the views of the independent scientists who 
are members of the committees. They do not necessarily reflect the views of the European 

Commission. The Opinions are published by the European Commission in their original 
language only. 

http://ec.europa.eu/health/scientific_committees/policy/index_en.htm 

mailto:SANTE-C2-SCHEER@ec.europa.eu
http://ec.europa.eu/health/scientific_committees/policy/index_en.htm


Water reuse in agricultural irrigation and aquifer recharge  

5 

 

TABLE OF CONTENTS 

 

ABSTRACT .......................................................................................................... 2 

ACKNOWLEDGMENTS ........................................................................................... 3 

1. SUMMARY ................................................................................................... 6 

2. MANDATE FROM THE EU COMMISSION SERVICES ............................................ 7 

2.1. Background as received from the Commission ................................................. 7 

2.2. Methodology used in JRC’s technical report ...................................................... 8 

2.3. Terms of reference ....................................................................................... 8 

2.4. Timeline ..................................................................................................... 9 

3. OPINION or CONCLUSIONS ..........................................................................10 

4. MINORITY OPINIONS ..................................................................................19 

5. METHODOLOGY USED .................................................................................20 

6. REFERENCES ..............................................................................................21 

7. LIST OF ABBREVIATIONS .............................................................................24 

 

  



Water reuse in agricultural irrigation and aquifer recharge  

6 

 

1. SUMMARY  

The Scientific Committee on Health, Environmental and Emerging Risks (SCHEER) reviewed 

the report prepared by the European Commission Joint Research Centre on “Proposed EU 
minimum quality requirements for water reuse in agricultural irrigation and aquifer recharge”. 

Four questions were posed, namely: Is the methodology used by the JRC considered 
appropriate? Do the proposed minimum quality requirements provide sufficient protection 

against environmental risks that may be associated with water reuse for agricultural irrigation 

and aquifer recharge? Do the proposed minimum quality requirements provide sufficient 
protection against human health risks that may be associated with water reuse for aquifer 

recharge? And have any risks been overlooked? 

The SCHEER concludes that, while the methodology chosen was appropriate and the report 

considers many important elements, the document is deficient in key details. The SCHEER 
recommends that the description of the methodology be extended and detailed guidance be 

provided on how minimum quality requirements should be derived.  

In the opinion of the SCHEER, the report inadequately addresses (i) contaminants of emerging 

concern (CECs), (ii) antibiotic resistance spread through urban wastewater treatment plants’ 

(UWWTPs) effluents, and (iii) possible risks associated with disinfection and/or advanced 
treatment of urban wastewater (e.g. formation of disinfection by products and related 

toxicity). Therefore the SCHEER is of the opinion that, in its current form, the minimum quality 
requirements proposed provide insufficient protection both to environmental and human 

health.     

The SCHEER supports the case-by-case approach proposed, but recommends that common 

criteria be defined for the development of case-by-case assessments, in order to ensure 

comparable minimum quality requirements across EU Member States.  
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2. MANDATE FROM THE EU COMMISSION SERVICES  

2.1. Background as received from the Commission 

Europe is facing increasing incidences of water scarcity and droughts affecting many of its 

regions; water reuse can help address this issue but its potential remains largely untapped in 

the EU. The opportunity to take action at EU level with a view to increasing water reuse was 

identified in the 2012 Commission Communication "A Blueprint to Safeguard Europe's Water 

Resources"1. Water reuse for irrigation or industrial purposes is considered to have a 

potentially lower environmental impact and to potentially cost less than other alternative 

water supplies (e.g. water transfers or desalination), but it is only used to a limited extent in 

the EU. Because of an inconsistent national legislation across Member States (MS) and a 

limited public awareness about actual risks and benefits, water reuse tends to be a costly 

practice subject to distrust from the general public; potential obstacles to the free movement 

of agricultural products irrigated with reused water is an additional risk deterring investments. 

The Commission’s intention to address this issue, possibly by setting common EU-wide 

environmental/health standards, was noted with interest by the Council at that time2. 

On 2 December 2015, the European Commission presented the new circular economy package 

“Closing the loop - An EU action plan for the Circular Economy”3. It includes a number of 

actions to promote further uptake of water reuse at EU level, in particular as a measure to 

address water scarcity as an integral part of efficient water resources management. These 

actions were planned to be developed in 2016-2017 and will focus on overcoming the main 

barriers to the untapped potential for water reuse wherever it is cost-efficient and safe for 

health and the environment. In particular, the Commission announced that in 2017, it planned 

to table a legislative proposal on minimum quality requirements for water reuse in irrigation 

and aquifer recharge.  

An Inception Impact Assessment (IIA) for this initiative4 was published by the Commission in 

April 2016 with the intention to inform stakeholders and citizens. This document describes the 

problem to be tackled and the objectives to be achieved and explains why EU action is needed 

and its added value. It elaborates on issues related to subsidiarity, possible policy options and 

the likely impacts of each option. 

DG Environment is leading this initiative in the Commission and mandated the Joint Research 

Centre (JRC) of the European Commission to elaborate the basis for the proposal. The JRC will 

issue by the end of 2016 a (technical) report proposing minimum quality requirements for 

reuse categories on agricultural irrigation and aquifer recharge covering the relevant aspects 

(e.g. water quality, application, monitoring). These requirements should ensure a high level of 

health and environmental protection and thus build public confidence in reuse practices. 

As all initiatives by the European Commission are likely to have significant economic, 

environmental or social impacts, this proposal will undergo impact assessment. The proposal 

together with its impact assessment will be subject to an Opinion by the Regulatory Scrutiny 

Board (RSB), tentatively in late spring 2017. 

                                          
1 COM(2012)673 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52012DC0673&from=en 

2 Council conclusions 17872/12 

http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/envir/134398.pdf 

3 COM(2015)614 http://eur-lex.europa.eu/resource.html?uri=cellar:8a8ef5e8-99a0-11e5-b3b7-

01aa75ed71a1.0012.02/DOC_1&format=PDF 

4 http://ec.europa.eu/smart-regulation/roadmaps/docs/2017_env_006_water_reuse_instrument_en.pdf 

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52012DC0673&from=en
http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/envir/134398.pdf
http://eur-lex.europa.eu/resource.html?uri=cellar:8a8ef5e8-99a0-11e5-b3b7-01aa75ed71a1.0012.02/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:8a8ef5e8-99a0-11e5-b3b7-01aa75ed71a1.0012.02/DOC_1&format=PDF
http://ec.europa.eu/smart-regulation/roadmaps/docs/2017_env_006_water_reuse_instrument_en.pdf
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To ensure that the proposed EU minimum quality requirements appropriately address risks 

and ensure a high level of health and environmental protection, scientific advices of the 

European Food Safety Authority (EFSA) and of the Scientific Committee on Health, 

Environmental and Emerging Risks (SCHEER) are requested.  

2.2. Methodology used in JRC’s technical report 

The work to be conducted by the JRC has resulted into a final technical report entitled 

'Minimum quality requirements for water reuse in agricultural irrigation and aquifer recharge'5, 

version 3.3. February 2017, proposing minimum quality requirements for two specific reuse 

categories: agricultural irrigation and aquifer recharge. These requirements should ensure a 

high level of health (human and animal health) and environmental protection and thus provide 

public confidence in reuse practices. Both people and animals (livestock) who would potentially 

be exposed are taken into consideration regarding health protection, and environmental 

protection is taken to mean that no deterioration of surface and ground waters, soil, biota, and 

air would be permissible. 

The final JRC document includes the following requirements for water reuse practices in 

agricultural irrigation and aquifer recharge: 

 Water quality parameters: 

 Physical parameters 

 Chemical parameters including sum parameters, heavy metals and organic 

pollutants  

 Biological parameters considering bacteria, virus, protozoa, and helminths 

 

 Monitoring requirements: 

 Sampling points 

 Frequencies 

The minimum quality requirements for each type of use will consider the following aspects: 

Agricultural irrigation 

 Type of crops to be irrigated 

 Application conditions 

Aquifer recharge 

 Type of groundwater use 

 Application conditions 

Existing reference guidelines for water reuse applications are to be considered and where 

possible adapted to the EU specific regulatory framework on health and environment 

protection. In particular, the minimum quality requirements need to ensure a full consistency 

with related EU legislation (i.e. Water Framework Directive, Drinking Water Directive, Urban 

Wastewater Directive, Groundwater Directive) and a high level of protection for human and 

animal health and the environment. The existing national legislations on water reuse in MS will 

be consulted and taken into account to develop the minimum quality requirements. 

                                          
5 https://circabc.europa.eu/w/browse/c5da4b87-9ced-44d0-af8c-02a472fe984f  

https://circabc.europa.eu/w/browse/c5da4b87-9ced-44d0-af8c-02a472fe984f
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2.3. Terms of reference 

The SCHEER is requested to provide scientific advice on the minimum quality requirements for 

water reuse in agricultural irrigation and aquifer recharge as proposed by the JRC. More 

specifically, the SCHEER is asked to express its opinion on the following points: 

 Is the methodology used by the JRC to develop the minimum quality requirements on 

water reuse considered appropriate to address environmental risks associated with 

water reuse for agricultural irrigation and aquifer recharge, and with human health 

safety for aquifer recharge? 

 Do the proposed minimum quality requirements provide sufficient protection against 

environmental risks that may be associated with water reuse for agricultural irrigation 

and aquifer recharge? 

 Do the proposed minimum quality requirements provide sufficient protection against 

the human health risks that may be associated with water reuse for aquifer recharge? 

 Have any risks been overlooked, and if so how should they be taken into account? 

2.4. Timeline 

 December 2016-January 2017: Transmission of the final report by the JRC 

 April-June 2017: Delivery of the SCHEER Opinion 
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3. OPINION or CONCLUSIONS 

Proposed EU minimum quality requirements for water reuse in 

agricultural irrigation and aquifer recharge  

3.1.  Question 1: 

Is the methodology used by the JRC to develop the minimum quality requirements 

on water reuse considered appropriate to address environmental risks associated 

with water reuse for agricultural irrigation and aquifer recharge, and to address 

human health risks associated with aquifer recharge? 

The SCHEER is of the opinion that overall, the methodology could be considered appropriate, 

since in principle the approach of monitoring, as an assessment of exposure, combined with 

relevant (eco-) toxicity data, as hazard assessment, provides a science-based risk 

assessment. The SCHEER is also of the opinion that the general proposed case-by-case 

approach in MSs is appropriate to deal with the determination of minimum water quality 

requirements for water reuse. However, the JRC report does not include a detailed 

methodology and further refinement to the general methodology is required to facilitate the 

development of minimum quality requirements for water reuse in the EU.    

The SCHEER is of the opinion that the methodology described in Annex 1 provides a good 

overview of available methods for risk assessment; however, the SCHEER recommends that 

the JRC document adopts some of these methods in a more prescriptive manner (e.g. the 

quantitative microbial risk assessment should be part of any case-by-case evaluation). 

The SCHEER considers it appropriate to follow the methodology adopted by other International 

Bodies and Regulatory Authorities such as the World Health Organisation (WHO), 2006, the US 

Environmental Protection Agency (EPA)2006, 2008, 2009, 2012, the International 

Organization for Standardization (ISO), 2015, the Australian Guidelines for Water Recycling 

and the Australian Drinking Water Guidelines (NRMMC-EPHC-AHMC (2006) NRMMC-EPHC-

NHMRC (2008, 2009) NHMRC-NRMMC 2011). This methodology provides specific guidelines, 

with the aim of developing minimum quality requirements in the EU and its Member States. In 

the opinion of the SCHEER, a clearer and more detailed account should be given as to why a 

specific guideline was adopted. The institutional guidelines provide water quality values for 

many substances, but the way in which the values were determined has not been presented 

nor critiqued in the JRC report.  

All the guidelines identify an important role for monitoring- and the JRC report similarly relies 

on monitoring as the main risk assessment method, including validation, operational and 

verification monitoring. In the opinion of the SCHEER, monitoring should not be considered as 

the first option in the risk assessment process. Monitoring is more often used as the last tier in 

a tiered approach, with screening and estimation techniques such as modelling occurring in 

the earlier tiers. The SCHEER considers that it is not practicable to monitor all relevant 

biological and chemical agents in the development of water reuse plans. It therefore 

recommends that the JRC develop more detailed guidance on how to apply the tiered 

approach to setting minimum quality requirements for water reuse in the EU.  The guidance 

should include a list of chemical and biological agents and relevant toxicity data. 

The SCHEER is of the opinion that there is no difference in the procedures to derive MQRs for 

agricultural irrigation or for aquifer recharge.  
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3.2.  Question 2: 

Do the proposed minimum quality requirements provide sufficient protection against 

environmental risks that may be associated with water reuse for agricultural 

irrigation and aquifer recharge? 

 
The SCHEER is of the opinion that in their current form, the minimum quality requirements 

proposed provide insufficient protection against environmental risks; the evidence to support 

this response is summarised below. Firstly, the JRC’s report includes numerical values for a 

few parameters, but provides no explanation about the sources of these values nor of why 

they were selected. Secondly, the SCHEER considers the number of parameters to be 

insufficient to provide protection against environmental risks. Finally, a detailed guidance on 

how MSs and risk managers should derive the proposed minimum quality requirements is 

missing.   

3.2.1 General comments 

The possible origins of health and environmental risks as a consequence of water reuse in 

agricultural irrigation are listed in section 4.6.1 of the JRC report without any precise 

indication of quality requirements or guidelines for risk characterisation.  

In section 5.2.1 of the JRC report, an environmental risk assessment is requested to assure 

that the use of reclaimed water for aquifer recharge has no adverse effects on environmental 

matrices. No indication or references are provided on the procedures and guidelines to be used 

for such an assessment, nor are the bodies identified that should carry out this RA. In section 

5.5 of the JRC report a list of relevant measures is indicated without clarification on how to 

perform them.  

Quantitative quality requirements are reported in Table 1 of the JRC report for a small number 

of basic parameters (Biochemical Oxygen Demand (BOD), Total suspended solids (TSS), 

turbidity, E. coli). Otherwise, lists of parameters are proposed but without any quantitative 

indication of (minimum) quality requirements. For example, Table 3 of the JRC report provides 

a list of parameters that should be monitored, but no indication of the quality requirements 

(limits) is given. Moreover, the list in Table 3 only includes general physico-chemical 

properties (pH, conductivity, SAR) and inorganic parameters. No mention is made of additional 

parameters such as the WFD priority chemicals and other organic pollutants (contaminants of 

emerging concern (CEC), such as pharmaceuticals, personal care products, microplastics etc.) 

that are frequently observed in urban wastewater treatment plants (UWWTP) effluents. These 

parameters are briefly mentioned in chapter 6 of the JRC report as CEC (see Qn 4 response).  

However, some have been monitored in surface waters for decades (see, among others: 

Ternes, 1998; Zuccato et al., 2000).  The SCHEER recommends that quantitative minimum 

values be developed by the EC for the parameters in Table 3 of the JRC report. MSs could then 

propose stricter standards on a case-by-case basis if so wished.  

The SCHEER agrees with the JRC that taking into account site-specific conditions on a case-by-

case basis by MSs in setting water quality requirements is an appropriate approach. However, 

there is a need to define precise criteria for the development of the case-by-case 

requirements, in order to ensure a comparable minimum level of protection in all MSs. These 

criteria are not developed in the JRC report. In addition, using the tiered approach (see Qn 1) 

it is questionable whether the case-by-case approach would be necessary in all situations, 

since many non-critical cases will be filtered out in an earlier tier.  
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In particular, for agricultural irrigation purposes, the environmental characteristics needed for 

defining these case-by-case conditions should be clearly listed.  

For example: 

 soil properties; 

 crop properties; 

 climatic and meteorological conditions; 

 presence of protected and/or sensitive areas, etc. 

A good example of the application of a tiered approach is the EU-methodology for the 

evaluation of groundwater and surface water as developed by the FOCUS-group and as 

amended by the EFSA. In that risk assessment the 4 groups of environmental characteristics 

mentioned above are taken into account (FOCUS, 2017). In section 4.5 of JRC’s report, a 

number of preventive measures are listed “that are mandatory for MSs to consider in order to 

reduce potential adverse effects on health and environmental matrices, according to site 

specific conditions.” There is no doubt that all the preventive measures listed in the section 

are relevant. However, all the statements are vague and not clearly defined. The SCHEER is of 

the opinion that more details should be included in order to make the guidelines more 

prescriptive. For example: 

 The need for establishing wastewater source control programs is highlighted. However 

no guidelines or rules are proposed for planning this source control. 

 The evaluation of site characteristics (i.e. soil, waters, climate, crops, nutrient balance) 

is required. However, there is no mention of the vulnerable soil characteristics that 

should be controlled, of the hydrogeological properties that need to be defined in order 

to protect groundwater, of how irrigation water characteristics may be defined in order 

to achieve the objectives of the WFD, etc. 

 Many other measures are listed without clear indications of how to apply them. 

 

3.2.2 “Sensitive areas” and case-by-case basis 

In the opinion of the SCHEER, precise guidelines and criteria should be established at the 

European level to define sensitive areas in order to ensure a comparable level of protection 

across the European Union. These general criteria are needed because the concept of 

“sensitive areas” is controversial and may be applied in a very different manner in the MSs. A 

typical example is the definition of sensitive areas for the control of eutrophication, 

determining different quality standards for nutrients in UWWTP effluents. Some MSs (e.g. 

some Scandinavian countries) apply the most conservative standard everywhere, practically 

extending the concept of sensitive areas to the whole territory that is considered vulnerable to 

eutrophication processes. Other MSs apply a less conservative concept of sensitive areas. For 

example, in Italy, only the basins of lakes are defined as sensitive areas for eutrophication 

problems. 

In section 4.6.3 (and 5.6.3) of the JRC report, which concerns physico-chemical parameters, 

only Biochemical Oxygen Demand (BOD), Total Suspended Solids (TSS) and turbidity (the 

same as those listed in Table 1 of the JRC report) are described in detail. The SCHEER 

considers that a detailed description of these basic parameters is not necessary in the report. 

The parameters listed in Table 3 of the JRC report (pH, conductivity, metals and other 

inorganic parameters) are also mentioned. Setting threshold values and minimum quality 

requirements according to site-specific and case-by-case conditions is delegated to MSs. 

However, it is the opinion of the SCHEER that criteria for setting thresholds and minimum 
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requirements should be established at the European level in order to harmonise procedures in 

the different MSs.  

As for agricultural irrigation, as well as for aquifer recharge (chapter 5 of the JRC report), 

many tasks are assigned to the MSs without clearly defining precise criteria. For example, MSs 

are requested to assess the removal capacity of the vadose zone on a case-by-case basis 

without any indication as to how the assessment should be made.  

 

3.2.3 Microbiological risk 

It is the opinion of the SCHEER that microbiological risk associated with water reuse for 

agricultural irrigation and aquifer recharge is not sufficiently addressed in the JRC document.  

In relation to wastewater (reclaimed water) monitoring, the only point of compliance 

recommended is “the final reclaimed water effluent after adequate treatment “. The control of 

possible wastewater storage before reuse for agricultural irrigation was generically addressed 

“… reclaimed water for irrigation may suffer changes that affect its chemical and biological 

quality (e.g. microbial regrowth, nitrification, algae growth, natural decay of microorganisms)” 

in paragraph 4.5 of the JRC report. Unfortunately, under typical operating conditions 

implemented in UWWTPs, in terms of either disinfectant dose or UV-C radiation intensity, 

disinfection processes cannot completely inactivate indigenous microorganisms, which can 

regrow after treatment as suitable environmental conditions occur (Li et al., 2013; Fiorentino 

et al., 2015; Giannakis et al., 2016), thus, possibly, resulting in stored wastewater not being 

in compliance with the standards set in Table 1 of the JRC report. 

The JRC document also fails to address the contribution of UWWTPs effluents to the risk of 

antibiotic resistance transfer through wastewater reuse for agricultural irrigation. In spite of 

the broad literature available on antibiotic resistance in wastewater, only a couple of papers 

were briefly discussed. While the JRC report recognises that “some pathogens may survive on 

crop surfaces and in soils with the potential to be transmitted to humans or animals or to 

groundwater or surface water”, it does not take into account that antibiotic resistant bacteria 

(ARB) may follow the same fate thus resulting in an additional threat to humans and the 

environment. UWWTPs effluents contain high bacterial loads which harbour antibiotic resistant 

genes that have a potential to be propagated amongst the bacterial community (Rizzo et al., 

2013; Vaz-Moreira et al., 2014). In particular, antibiotic resistance has accumulated in the 

environment, humans and other animals over the years, and old antibiotics (such as 

aminopenicillins, sulfonamides, tetracyclines or erythromycin) are today ineffective against 

bacterial groups formerly susceptible to those drugs. The time elapsed between the 

emergence of a new resistance gene in clinical settings and its detection in municipal 

wastewater is short and bacteria resistant to new antibiotics, mainly or exclusively used in 

hospitals, are being detected in urban wastewater worldwide (Manaia et al., 2012; Rizzo et al., 

2013; Miyahara et al., 2011). According to the data available in scientific literature on ARB in 

UWWTPs effluents, the amount of ARB that can be discharged in wastewater irrigated fields is 

very high and these organisms may proliferate in soils and/or plants (Becerra-Castro et al., 

2015).  

The fate of ARB and antibiotic resistance genes (ARGs) in soils after wastewater irrigation is 

still poorly understood. However, two types of negative consequences can be anticipated: i) 

some ARB can proliferate in soil or plants, behaving as an invasive species; and ii) some ARGs 

can be horizontally transferred from wastewater bacteria to soil or plant bacteria (Becerra-

Castro et al., 2015).  
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The SCHEER is of the opinion that the JRC document should recommend to MSs that 

disinfection and advanced treatments be selected and operated to address the corresponding 

limits of E. coli set in Table 1 of the JRC report as well as to minimise the release of ARB, while 

complying with disinfection by-products (DBPs) concentration and toxicity requirements. Table 

6 of the JRC report should be improved/updated to include missing processes. As new 

(chemical) disinfectants and advanced oxidation treatment methods are developed and 

applied, unregulated DBPs and/or toxic oxidation intermediates may form (Rizzo, 2011),  

which would not be monitored.   

In order to control microbial regrowth risk, “the point of compliance of the reclaimed water 

quality” should also include storage facilities just before wastewater reuse. 

Finally, considering that biological processes in UWWTPs affect the type and amount of 

bacterial population by promoting exponential growth compared to raw wastewater, the 

SCHEER considers that it would be more suitable to evaluate “performance targets of the 

selected indicators” (Paragraph 4.3, L801-804) with regards to the advanced treatment by 

measuring the concentrations of the target organisms before and after the advanced 

treatment (a different approach may be used for MBR). If so, Table 5 of the JRC report should 

be revised accordingly. 

In conclusion, the SCHEER is of the opinion that the JRC report does not propose minimum 

quality requirements sufficient to provide protection against environmental risks associated 

with water reuse for agricultural irrigation and aquifer recharge. The disinfected wastewater 

should comply with the minimum microbiological quality parameters.  

3.3. Question 3: 

Do the proposed minimum quality requirements provide sufficient protection against 

the human health risks that may be associated with water reuse for aquifer 

recharge? 

The understanding of the SCHEER on the meaning of the Terms of Reference is that water 

reuse does not include the production of drinking water, as sufficient standards for many 

water constituents are already in place in the EU (e.g. national and EU drinking water 

standards, WHO Drinking Water Guidelines, etc.). 

The SCHEER is of the opinion that the proposed minimum quality criteria do not provide 

sufficient protection against microbiological and chemical risks to human health associated 

with water reuse for aquifer recharge. The risk related to microbial regrowth is not sufficiently 

addressed.  

3.3.1 General comments 

The parameters that are listed in Table 3 for monitoring comprise mainly heavy metals and 

parameters relevant for crops (e.g. nutrients like phosphorus, nitrogen etc.). In its Guidelines 

for the safe use of wastewater, excreta and greywater, the WHO (2006) addresses different 

chemical groups besides heavy metals (see also Qn 4). The JRC might consider expanding the 

list of parameters for monitoring with other relevant chemicals (e.g. those identified by the 

WHO or other regulatory bodies). Monitoring of those additional chemicals may be based on a 

case-by-case decision regarding the origin of the wastewater and the probability of their 

presence.  

The WHO (2006) also lists maximum tolerable soil concentrations of various toxic chemicals 

(see also Qn 4) based on aspects relating to human health protection. The JRC might consider 

recommending that these concentrations not be exceeded as a result of aquifer recharge. 
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In addition, guidance on a procedure to set minimum quality requirements (e.g., on the basis 

of toxicity, persistence or carcinogenic, mutagenic or toxic for reproduction properties of 

chemicals or groups of chemicals) for chemicals of emerging concern.  

In Table 7 of the JRC report - Minimum reclaimed water quality criteria for managed aquifer 

recharge - other criteria should be added in accordance with Table 3. The SCHEER 

recommends organic and inorganic chemicals as well as nutrients be included (all of which 

were identified as important by other regulatory bodies e.g. in the Australian Environment 

Protection and Heritage Council documents NRMMC-EPHC–NHMRC, 2008, 2009).   

3.3.2. Microbiological risk 

It is worth noting that detection of ARB and ARGs in disinfected wastewater and in soil is 

technically challenging and, when they occur at very low levels, it may be difficult to quantify 

them by using commonly used techniques (e.g. qPCR), in spite of their potential biological 

impact (e.g. facilitating horizontal gene transfer). Therefore, “the risks of transmission of 

antibiotic resistance from the environment to humans must be managed under the 

precautionary principle, because it may be too late to act if we wait until we have concrete risk 

values” (Manaia, 2017). 

The JRC document should clearly recommend to MSs that disinfection and advanced 

treatments should be selected and operated to address the corresponding limits of E. coli set 

in Table 1 while complying with DBPs concentration and toxicity requirements recommended in 

the subsequent paragraphs. 

3.4. Question 4: 

Have any risks been overlooked, and if so how should they be taken into account? 

Although strictly speaking, risks have not been overlooked in the JRC document, the SCHEER 

has identified several issues it considers as having been overlooked or not sufficiently 

addressed in the document. These issues are enumerated and elaborated in the following 

paragraphs. 

Aquifer recharge. In case of aquifer recharge, injection of water is not mentioned specifically 

in the JRC report. Water injection above approximately 30cm is different from a surface 

recharge, as passage through the soil takes place. Although aquifer recharge through 

infiltration may reduce the contaminant load of the reused water, this will be less so the more 

mobile the chemical is. Appropriate data about persistent mobile organics are scarce and very 

limited (Reemtsma et al., 2016) and for these compounds the SCHEER proposes that a more 

conservative approach be adopted (e.g. TTC, see for example Malchi et al., 2014). Deeper 

water injection is considered inappropriate for this reason.  

Contaminants of emerging concern. The JRC document addresses contaminants of 

emerging concern in chapter 6 and in Annex II. The SCHEER welcomes the attention paid to 

these compounds, but is of the opinion that they need to be addressed more explicitly in the 

document. Although in most cases health risks from chemicals present at trace concentrations 

can be considered negligible, there may be chemicals requiring more specific consideration. 

The spread of CECs into the environment as well as wastewater treatment methods for 

removing CECs before effluent disposal or reuse have been widely investigated in recent 

years. The JRC document appears to have overlooked ongoing efforts at EU level to identify 

chemical, microbiological and toxicity indicators to control and possibly minimise the CECs-

related risk for human health and environment (see e.g. NORMAN network and EU projects 

such as PROMOTE, SOLUTIONS, etc.). In spite of these efforts and the widely available 

literature, the JRC document does not adequately introduce possible risks related to the 
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release of CECs in the environment nor support the conclusions with sufficient relevant and 

updated references. Chapter 6 is centred around a few references (Paranychianakis et al., 

2015, Prosser and Sibley, 2015 and Drewes et al., 2013).  The document refers to and seems 

to adopt the “development of a science-based framework to guide the identification of CECs 

that should be monitored or otherwise regulated, including the context of reclaimed water use, 

especially for potable use” (l.1948-1950) and identifies the need for a short list of meaningful 

indicator measurements.  The conclusion from the Paranychianakis and Prosser & Sibley 

papers that “uptake, translocation and the accumulation of a wide range of emerging 

chemicals in crop tissues is in overall low and does not pose significant risks for public health” 

is - according to the SCHEER - based on a limited number of chemicals (n=22) and does not 

take into account that for the majority of CECs no hazard assessment has been made so far 

and therefore no proper risk assessment can be made yet. Disinfection by-products for 

example may be present in reclaimed water exceeding action levels set for the protection of 

human health in drinking water (see US-EPA, 2012). Therefore, a more balanced approach for 

CECs is needed, taking into account current knowledge and/or using the principle of Threshold 

of Toxicological Concern (TTC). The conclusions from the Prosser and Sibley paper have been 

criticized (Malchi et al., 2015) and accumulation of mobile, polar, water-soluble persistent 

organics and pharmaceuticals in edible parts of plants has been demonstrated in several 

studies, sometimes at concentrations above the TTC (e.g., Dettenmaier et al., 2009,  Herzke 

et al., 2013, Felizeter et al., 2014, Malchi et al., 2014). 

The US-EPA (2012) presented a good overview on organic chemicals including CECs which 

may be present in wastewater and may pose a risk to human health. The US-EPA document 

also gives a good overview on the efficacy of various treatments for removing selected 

chemicals. This information should be included in the JRC document.  

As an example, in its 'Guidelines for the safe use of wastewater, excreta and greywater' the 

WHO (2006) addresses different chemical groups besides heavy metals, i.e. 

 Antibiotics - Risk of increase in antibiotic resistance, especially if the concentrations are 

low.  

 Cyanobacterial toxins – High acute neuro- and hepato-toxicity and long term toxicity 

for vertebrates incl. humans 

 Phthalates and phenols - Consumption of water coming from aquifers recharged 

through wastewater irrigation. These compounds have been found in aquifers used for 

human drinking-water supplies that have been inadvertently recharged through 

wastewater irrigation. Some of these chemicals may have endocrine disrupting 

properties. 

 Halogenated hydrocarbons (dioxins, furans, PCBs) - Not absorbed by plants, but may 

contaminate surfaces if plants are not peeled or washed before consumption, then 

accumulate in the food chain.  

 Pesticides and their residues - Risk mostly related to pesticide application practices. 

 Skin irritants and sensitisers -  hazard related to a combined exposure to 

microorganisms and chemicals 

 Polar chemicals that may accumulate in crops and vegetables 

The SCHEER suggests that the JRC expand Table 3 - the list of parameters for monitoring - 

with the most important chemicals identified by WHO, EU (watch list) or other regulatory 

bodies, taking into account the more recent studies on the toxicity of CECs. Monitoring of 

those additional chemicals may be based on a case-by-case decision regarding the origin of 

the wastewater and the probability of their presence.   
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The WHO also lists maximum tolerable soil concentrations of various toxic chemicals based on 

aspects regarding human health protection. The JRC might consider recommending Member 

States to adopt guidelines that wastewater irrigation should not result in exceeding these 

concentrations. 

Furthermore,  the SCHEER is of the opinion that the radiological hazards of water reuse have 

not been addressed in the JRC document (apart from a definition being given) and that 

antibiotic resistance is also not addressed sufficiently (see answers to Qns 2 and 3 for 

additional detail).  

While the JRC report recognises that “some pathogens may survive on crop surfaces and in 

soils with the potential to be transmitted to humans or animals or to groundwater or surface 

water.” (L999-1000), it does not take into account that antibiotic resistant bacteria may follow 

the same fate, thus resulting in an additional threat to humans and the environment.  

3.4.3 Microbiological risks 

The JRC does identify antibiotic resistance as a risk in water reuse in chapter 6. While 

recognising that this is an area of active research, the SCHEER's view is that the JRC 

document could have provided more specific recommendations as outlined below.  

The JRC document should clearly recommend MSs that disinfection and advanced treatments 

should be selected and operated to address the corresponding limits of E. coli set in Table 1 of 

the JRC report, while complying with the DBPs concentration and toxicity requirements 

recommended in the subsequent paragraphs. 

The control of microbial regrowth risk, “the point of compliance of the reclaimed water quality” 

should also include storage facilities just before wastewater reuse (L748-749). 

In addition, the contribution of UWWTPs effluents to the risk of antibiotic resistance transfer 

through wastewater reuse for agricultural irrigation should be addressed. It is worth remarking 

that detection of ARB and ARGs in disinfected wastewater and in soil is technically challenging 

and when they occur at very low levels it may be difficult to quantify them by commonly used 

techniques (e.g. qPCR), in spite of their potential biological impact (e.g. facilitating horizontal 

gene transfer). The SCHEER is of the opinion that a realistic first step to control the spreading 

of antibiotic resistance would be to incorporate the measurement of antibiotic-resistant E. coli 

when measuring "total" E. coli in UWWTPs effluents, a parameter that is already part of the 

listed minimum quality requirements in the JRC document. In particular, cefotaxime (a third-

generation cephalosporin that is on the WHO essential list of medicine) resistance is a good 

indicator for human sources of antibiotic resistance.  It is associated with a wide diversity of 

antibiotic resistance genes that are widespread in the environment and of great clinical 

concern, in particular with extended spectrum beta lactamases (ESBL). ESBL producing E. coli 

are widespread in the community and a potential source of human infections (Mesa et al., 

2006). Accordingly, Table 1 of the JRC document may be revised by adding to E.coli values ≤1 

(or below detection limit), 10, 100 and 1000 CFU/100 mL cefotaxime resistant E. coli for A, B, 

C and D reclaimed water quality classes, respectively. These values correspond to 10% of 

resistance prevalence – which is a compromise between adequacy to monitor wastewater 

resistance levels and the feasibility of analyses. Although the proposed values take into 

account practical issues related with the analytical procedure, they also express important 

facts related to the water quality and human health risks (infective doses for some pathogenic 

E.coli or Shigella can be as low as 10-500 cells (Schmid-Hempel and Frank, 2007). 
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3.5. Conclusions 

While the JRC document considers many of the important elements in proposing EU minimum 

quality requirements for water reuse in agricultural irrigation and aquifer recharge, the 

SCHEER is of the opinion that the JRC document does not propose minimum quality 

requirements necessary to provide protection against environmental risks associated with 

water reuse. 

The SCHEER is of the opinion that more details could and should be included in order to make 

the guidelines more prescriptive. 

The SCHEER considers it appropriate to follow the methodology adopted by other international 

bodies and regulatory authorities (including the WHO, EPA, ISO, Australian Environment 

Protection and Heritage Council), which provide specific guidelines, with the aim of developing 

minimum quality requirements in the EU and the MSs. In the opinion of the SCHEER, a clearer 

and more detailed account should be given on the reasons why a specific guideline was 

adopted. 

The SCHEER recommends that the list of organic and inorganic chemicals as well as nutrients 

be extended in the water quality criteria (Table 7 of the JRC document) when assessing 

environmental and eco-toxicological risks. Quantitative minimum quality requirements should 

be proposed for relevant physical-chemical properties and priority chemicals, not only for a 

very few basic parameters of water quality (such as BOD, TSS, turbidity, E. coli). Detailed 

guidance is missing on how MSs and risk managers should derive the proposed minimum 

quality requirements.  

The SCHEER is of the opinion that defining minimum water quality requirements on a site 

specific, case-by-case basis is an appropriate procedure. However, the site specificity depends 

on the characteristics of environmental conditions and scenarios, not on MSs. Therefore, for 

ensuring comparable minimum quality requirements in the EU, common criteria must be 

defined for the case-by-case assessments. For the same reason, the concept of sensitive areas 

must be better defined and described. 

It is the opinion of the SCHEER that microbiological risk associated with water reuse for 

agricultural irrigation and aquifer recharge is not sufficiently addressed in the JRC document. 

The JRC document should clearly recommend MSs that disinfection and advanced treatments 

should be selected and operated to meet the corresponding E. coli limits while complying with 

DBPs concentration and toxicity requirements.  The contribution of UWWTPs effluents to the 

risk of antibiotic resistance transfer through wastewater reuse for agricultural irrigation should 

be addressed, including the need for, and guidance in, setting EU-wide quality criteria that 

address microbial contamination including antimicrobial resistance issues and regrowth. 

The SCHEER welcomes the attention paid to CECs, but is of the opinion that they need to be 

more explicitly addressed in the document. Although in most cases health risks from chemicals 

present at trace concentrations can be considered negligible, there may be chemicals requiring 

more specific consideration. The spread of CECs into the environment as well as wastewater 

treatment methods for removing CECs before effluent disposal or reuse have been widely 

investigated in recent years. The JRC document appears to have overlooked ongoing efforts at 

EU level to identify chemical, microbiological and toxicity indicators to control and possibly 

minimise the CECs-related risk for human health and environment. 

Finally, the SCHEER is of the opinion that there is a value and a sense in defining EU-wide 

minimum quality requirements to ensure the same level of health and environmental 

protection in all MSs.  
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4. MINORITY OPINIONS 

None. 
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5. METHODOLOGY USED 

For this Scientific Advice, the SCHEER reviewed the JRC’s report entitled 'Minimum quality 

requirements for water reuse in agricultural irrigation and aquifer recharge', version 3.3. 

February 20176. 

  

                                          
6 https://circabc.europa.eu/w/browse/c5da4b87-9ced-44d0-af8c-02a472fe984f  

https://circabc.europa.eu/w/browse/c5da4b87-9ced-44d0-af8c-02a472fe984f
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7. LIST OF ABBREVIATIONS 

 

ARB Antibiotic resistant bacteria 

ARGs Antibiotic resistant genes 

BOD Biochemical Oxygen Demand 

CEC Compounds of Emerging Concern 

DBPs Disinfection by-products 

EFSA European Food Safety Authority 

ESBL Extended spectrum beta lactamases 

FOCUS FOrum for Co-ordination of pesticide fate models 

and their USe 

IIA Inception Impact Assessment 

JRC Joint Research Centre 

MS Member State 

q(RT)PCR Quantitative Reverse Transcription Polymerase 

Chain Reaction  

RA Risk assessment  

RSB Regulatory Scrutiny Board 

SCHEER Scientific Committee on Health, Environmental 

and Emerging Risks 

TSS Total Suspended Solids 

TTC Threshold of Toxicological Concern 

USEPA United States Environmental Protection Agency 

UWWTP Urban Wastewater Treatment Plant 

WFD  Water Framework Directive 

WHO World Health Organization 
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