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The originality is an inherent characteristic of 
ANSWER, which seeks innovations to drive further 
the knowledge and understanding of the reuse 
practice, with the aim to reduce risks and identify 
opportunities for establishing safe reuse systems.

ANSWER aims at providing among others concrete 
information on: 

•	the capacity of various “conventional” treatment  
	 processes to remove antibiotic resistance

•	whether the TPs of antibiotic compounds can 
	 contribute to antibiotic resistance

•	the uptake of such contaminants by crops/plants

ORIGINALITY 
AND  
INNOVATIVE 
ASPECTS  
OF ANSWER

Whilst wastewater reuse is nowadays considered as an  
indispensable practice to cope with water scarcity, a  
number of wastewater quality challenges are associated with 
this practice. It is well-known that the available/applied  
wastewater treatment technologies fail to completely remove 
pharmaceutical compounds and especially antibiotics (A).  
Moreover, there is no consolidated information on the efficiency  
of the conventional activated sludge (being the most  
widely applied treatment process) to remove antibiotic-resistant 
bacteria and antibiotic resistance genes (ARB&ARGs). In 
the framework of treated wastewater reuse applications 
(e.g. irrigation, groundwater replenishment, storage in  
surface waters for subsequent reuse), the contamination of the  
environment, the food chain, drinking water resources, etc. by  
ARB&ARGs, presently, is suspected to be a public health  
problem. Other open questions include (i) the formation of 
transformation products (TPs) of antibiotics during biotic and  
abiotic treatment processes and their role in antibiotic resistance  
development, (ii) the potential crop uptake of A&ARB&ARGs,  
(iii) the relevance of TPs of antibiotics in the environment, (iv)  
the development of innovative technologies able to remove 
those microcontaminants from wastewater, and (v) the  
identification of means and solutions to promote safe reuse 
practices. 

THE PROBLEM



The main objective of ANSWER project is to develop well-
trained and creative Early-Stage Researchers (ESRs) 
through innovative PhD projects to reveal the highly 
complex factors driving A&ARB&ARGs propagation in 
the framework of urban wastewater reuse. ANSWER is 
developing knowledge and further understanding of the 
reuse practice, with the aim to reduce environmental 
and possible public health risks and identify opportunities 
for establishing safe reuse systems. 

Scientific Research Objectives: 
 
–	 to provide a solid approach for effect analysis  
	 concerning wastewater reuse in a European  
	 regulatory and monitoring context

–	 to develop novel multidisciplinary approaches/ 
	 techniques to enhance the diagnostic, mitigation  
	 and prevention capacity of A&ARB&ARGs propagation,  
	 with cost-efficiency and wide applicability

– 	to integrate all of the empirical data into a  
	 web-based database which will allow for:
	 •	 automated prioritisation of chemical/biological  
			   risk factors
	 •	 use of the data in models for large-scale projections
	 •	 interpretation by ANSWER internal and external  
			   stakeholders for future policy development
	 •	 the development of science-based emission  
			   limit values (ELVs) for antibiotics and their  
			   TPs and ARB&ARGs in treated wastewater.

ANSWER
OBJECTIVES

ANSWER aims at answering critical questions related to wastewater reuse,  
and in particular to provide consolidated insight on the potential effects  
of the reuse practice with regard to antibiotic resistance. The pioneer leadership of  
Europe in the field of contaminants of emerging concern  in the environment, will be sustained 
through ANSWER, whose benefits will be of scientific, technological, economical and of 
course societal character and significance. The European society has many to gain from 
ANSWER, including contributions towards clean environment and health protection.  
ANSWER intends to result in a long-lasting network for future cooperation between 
the involved institutions, creating a training platform that will continue in the future, 
having a strong impact both on the scientific community and on the careers of the ESRs. 

EXPECTED IMPACT
OF THE PROJECT



 ANSWER is organized into 5 Technical Work Packages with the following objectives: 

WORK PLAN AND 
ORGANIZATION 

Objective: Understanding of the mechanisms 
related to the fate/evolution of A&ARB&ARGs 
transmission from treated wastewater to soil, 
crops, and water resources and assessing of 
their potential risks. 

Objective:  Development of models to describe/
predict the fate of A&ARB&ARGs from 
treated wastewater to soil, ground/surface 
water, and crops and assessment of their  
potential risk. 

Objective: Evaluation of the efficiency 
of innovative technologies for minimizing 
A&ARB&ARGs and determination of their 
market penetration potential. 

Work Package 2
Evaluation of A&ARB&ARGs effects  
and hazard identification

Work Package 5
Data management, prioritisation and  
policy guidelines development

Objective:  Development of novel tools for the 
detection of antibiotic resistance in wastewater/ 
water/soil/crops and identification of the TPs 
of selected antibiotics formed by selected 
treatment processes.   

Objective: Integration of all empirical data 
in a web-based database for automated  
prioritisation of chemical/biological risk  
factors and establishment of ELVs for  
antibiotics, TPs and ARB&ARGs in  
wastewater. 

Work Package 1
Spread and transmission of A&ARB&ARGs 
under wastewater reuse scenarios

Work Package 4
A&ARB&ARGs fate prediction through  
modeling approaches

Work Package 3
Innovative technological solutions for 
the removal of A&ARB&ARGs
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