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Abstract: Water, as the vital resource for life, is subject of several challenges in the 

contemporary world. One challenge is to complete supplied it in the best parameters for the 

entire world population, from crowded cities to remote areas. An assessment upon the state of 

population water supply is fundamental for establishing and adopting measures and policies for 

a sustainable management of this resource. Therefore, the aim of this study is to explore the 

population's perception regarding the water supply in Pitești city, Argeș county, Romania. For 

this study, a cross-sectional survey was used, disseminated online to the Pitești residents. The 

results showed both the strengths and some weaknesses of the water supply of Pitești city. 

About 60% of those surveyed have a very good and good opinion about the quality of water 

supply services in Pitești City, while the remaining 40% are more reserved about it. The study 

could help local authority to establish a sustainable water management for urban residents. 
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1. Introduction 

Water represents one of the most important resources of the Earth, ensuring through its circuit the 

natural function of all environmental components, but, in the same time is a vital source for population 

and implicitly for household, but also for all economic activities. However, this resource has been 

considerably at risk in recent decades as a result of climate change and fast urbanization, placing more 

emphasis on its sustainable and rational use, especially in large cities (Heidari et al., 2021). It is 

estimated that by the year of 2050, 68% of the population will be urban, that will increase pressure on 

the water supply of the cities (Pluchinotta et al., 2021). The cities affected by rural-urban migration 

(Simukonda et al., 2018) or urban sprawl which is associated in many cases with unplanned 

constructions within the city (Suditu et al., 2010) face the increase of population's ask  more buildings, 

houses, and hence the need to resize water supply according with the new sizes. Furthermore, limited 

natural water resources is another factor influencing its supply in cities. Even if, for inland rivers, 

Romania uses less than 40% of the available freshwater (Ene & Teodosiu, 2009), there is a need to 

adopt several strategies for sustainable management (Voskamp et al., 2021), and, also to plan the 

water reuse (Ormerod et al., 2019). So, taking into consideration the local characteristics of the city 

and its buildings, the community, local policies, decision makers and administrative systems (Dias & 

Ghisi, 2024) could develop or adopt certain systems for rational usage of the water (Wong & Mui, 

2008) to be prepared to use modern technology, in line with the sustainable development, which could 

be safest way in case of water crisis. Moreover, the involvement of governments is crucial both for the 
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distribution of the required water and for maintaining its quality at normal levels (Massoud et al., 

2013).  

Numerous studies (Seelen et al., 2019; Rodger et al., 2021; Rodger & Papies, 2022) have 

emphasized the need to enhance public awareness regarding the adverse effects of inadequate water 

consumption, and, also, to establish healthy water consumption and habits which involves education 

since early age to form attitudes and beliefs as citizens. In this regard, the perception of the population 

study emphasis different aspects. Thus, in Canada, Turgeon et al., (2004) researched the satisfaction 

and risk perception upon drinking water in Ontario, while Jones et al., (2006) analysed perception of 

consumers for private water supply. Ohers perceptions’ studies refer to areas with water scarcity in 

Brazil (Vinturini et al., 2020), Africa (Kumpel et al., 2016), Indonesia (Zikrina et al., 2024) or in cites 

with water quality affected by salt intrusion in Near East (Alameddine et al., 2017). In Romania, 

research based on perception exploration become more and more relevant in relation with 

environmental issues as water pollution by mining (Dogaru et al., 2009) or water waste often 

underestimated (Blidar et al., 2023). As beneficiaries of water supplies services, the opinions of the 

inhabitants of a city may contribute to the adoption of management measures by the water providers 

to improve the network systems (Sajjadi et al., 2016). 

In this brief described background, the purpose of this study is to estimate the population's 

perception regarding the water supply of Pitești municipality, Argeș county. Consequently, the phases 

of research are followings: i) carrying out a survey regarding the water supply of Pitești city, Argeș 

county; ii) questioning a sample of the population from Pitești, regarding the water supply of the city; 

iii) graphical representation, analysis and interpretation of the questionnaire answers.  

The objectives of this research are: 1) estimation of the population's awareness regarding the water 

supplies; 2) examination the perception of water quality in the urban system; 3) assessment the water 

supply management of the city; 4) evaluation citizens' satisfaction on water supply services.  

Moreover, a SWOT analysis has been carried out for a potential direction of development and 

improvement of the water supply system of the city.  

 

2. Study area 

Pitești city is located in the central-southern part of Romania, in Argeș county (Figure 1.A), on the 

border of the Getic Plateau and the Romanian Plain. The city has developed on four successive terraces 

of the Argeș River: Trivale (333 m) which is the highest one, Exercițiu (300 m), Centrul Civic (277 m), 

but also the lower one, on the floodplain of the river (252-255 m) (Popa et al., 1986). The potential of 

water resources is given by the city's location at the confluence of the Argeș River with the Doamnei 

River, as well as the Budeasa, Bascov, Pitești (Lânăriei) and Golești reservoirs, in the eastern and 

northern part of the settlement (Figure 1.B). Furthermore, within the analysed area, there are also 

some streams such as Gemanăna Mică, Trivale and Bascov. However, they have low discharge rates 

and dry up multiple times throughout the year, diminishing the suitablility for water supply purposes. 

To ensure the dinking parameters, the city is equipped with one Water Treatment Plant at Budeasa, 

five storage-repumping complexes (Războieni, Schitului, Semura, Mărăcineni and ZIN) and one 

wastewater treatment plant near Golești reservoir, on the right bank of the Argeș River (Dinu & 

Brezeanu, 2014). Moreover, the city benefits of slightly mineralized natural wells, which have their 

source in the upper layers of the terrace sectors of the Argeș Valley (Popa et al., 2008). According to 

the National Institute of Statistics, the population of the city in 2023 was 166,931 inhabitants, 99.9% of 

them being connected to the water supply system. Pitești has underground aquifers as its main 

sources of supply, both for drinking water and for industry, but also the Argeș River, through the 

reservoir of Budeasa, adding, for exceptional circumstances (drought periods), the Bascov reservoir 

(Ion et al., 2016). 
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Figure 1. The city of Pitești. A) Location map at country level; B) The reservoirs of the city 

Data source: EU-DEM 25 meters 

 

3. Materials and methods 

This study is based on the survey method, created using Google Forms, and then distributed in the 

online environment through different social networks to the inhabitants of the Pitești city. It was 

accessible online between May and June 2023. Keeping it as cross-sectional survey, the sample method 

was somewhat convenient. The survey had 15 questions, three of them collect the socio-demographic 

profile of the respondents, twelves were close-ended questions, related to the way in which the  

inhabitants are supplied with water in the municipality of Pitești, one based on 4 Likert scale (1 

unsatisfactory till 4 very satisfied) named ‘forced’ Likert scale, in order to obtain a fairly results, out of 

neutral opinions (Bäckström & Björklund, 2024). Data were processed in Microsoft Excel 2021 

software for the graphics’ representation of the results. Ethically, in the introduction, the 

questionnaire mentioned that it by its completing, every participant consent to take part in research, 

the fact that it does not involve personal data, its purpose being purely scientific. This explains 

somewhat the small dimension of sample, respectively 175 responses, which allowed an exploratory 

analysis. 

 

4. Results  

4.1. The socio-demographic characteristics of the sample 

Regarding the socio-demographics profile of the sample, the largest part of residents who agreed to 

answer the survey were aged between 40-60 years (45.7%), followed by the age group between 20-40 

years (34.3%), the category of those under 20 being represented by 16% of all, while aged over 60 

were only 4% form total. Structure by age group and gender can be seen in Figure 2, with the following 

values: 80 persons for the 40-60 years age group, 60 persons for the 20-40 years age group, 28 

persons for the under 20 years age group and just 7 persons for over 60 years category. About 65% of 

the respondents were female, with the highest values for the 40-60 years group (56), while 35% of 
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them were male, with the highest presence in the same category (24). Another socio-economic 

variable relevant to this study was the type of housing. Thus, 69.7% of respondents declare that they 

live in apartments, while 31.3% declare that they live in houses. 

 
Figure 2. Sample structure by age group and gender  

 

4.2. The awareness for water supplies 

 The origin of the city's water supply is acknowledged by 78.3% of respondents, while 21.7% are 

not interested in the water origin they consume daily.   

The accessibility to a public water source near home seems to be similarly perceived, no matter the 

type of habitation. Thus, 82 % of blocks of flats residents (67.9%) and 80% of those living homesteads 

(32.1%) admitted that they have fairly access.  

The potability of the water provided by the city system, although being ensured according to the 

regulations and the Romanian Waters Administration (Law 106/1996), only 28% use as it is, 46.3% 

have replaced it with purchased bottled water, and 25.7% are supplied with water from local springs 

and pumps.  Results show differences by genders among consumers (Figure 3).  The option for 

drinking water from bottles shows the that females (65%) tend to consume it, in comparison with 

males (35%). The use of tap water for drinking purposes is a routine for males (33%) and less for 

females (23%).  

 
Figure 3. Type of drinking water, by gender  
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4.3. Water quality 

 Examining the perception of water quality (Figure 4) in the urban system at the end of the pipe 

(tap) shows that 48% of respondents have noticed often abnormal physical and chemical properties 

(colour, taste or odour), while 37.7% observed these irregularities only occasionally. 14.3% of 

surveyed people did not experience this issue, almost they being connected with residency of housing 

estates. Furthermore, only 28.6% of respondents inquired about the water quality indicators to the 

Environmental Agency, while over 71% have not. Concerns about water quality were identified in 

people aged over 60 years (41%), followed by those of 40-60 (36%). The lowest worries for water 

quality belong to young people under 20 years old (15% of them), and to 23% of respondents in the 

20-40 age group.  

As a preventive measure and to augment water quality, especially for drinking purposes, the use of 

water filtration equipment in house is unsatisfactory. Thus, 81% of the surveyed persons do not use 

water filtration equipment, especially in the age categories under 20 years and between 20-40 years, 

where less than 15% have such equipment. The percentage increases in the age categories 40-60 years 

and over 60 years, where approximately 25% of them use filter systems at home. 

 
Figure 4. Perception of tap water quality 

 

4.4. Water supply management 

Water disconnections are frequent in the Pitești city. In the analysed sample, 48.6% reported at 

least one water shutoff every few months, while 44.6% reported that they have always had access to 

drinking water. Additionally, 5.1% are affected by this issue multiple times in a month, whereas 1.7% 

are affected multiple times per week.  Regarding water disconnections by types of housing (Figure 5), 

usually, people living in houses faced the issue more frequently. Approximately 60% of respondents 

recognized that they deal with this issue once every few months. On the other hand, in apartments, the 

disconnections are isolated cases (10 individuals), but the occurrences were multiple times a week.  

 
Figure 5. Water disconnections by types of housing  
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In the case of water supply disconnections, only 24% of respondents reported about consistently 

notifications, while 15% stated they were never announced. An additional 43% of respondents were 

occasionally informed, while 18% did not experience such incidents. The most frequent causes of 

water supply interruptions, according to 49% of respondents, were pipe failures near their residence, 

while 48% reported as a primary cause some modernization works and interventions on the 

municipal street water supply network. Additionally, rarer causes were reported by a small part of 

respondents, such as urban flooding or other natural risk events that impacted the water distribution 

network (2.3%) or financial issues such as debts, non-payment of services by property owners or local 

water suppliers (1 person).  

Concerning the resilience to water supply disconnections situations, half of the respondents 

(50.3%) wait for the supply to resume, while 45% always keep some water reserves in houses. 

Additionally, 4.6% still use rudimentary methods of rainwater conservation in various containers. 

Figure 6 represents adaptation for water supply disconnections by age groups. It seems that the 

population over 60 years old is the most patient, with 70% of respondents waiting for the water 

supply to resume. Additionally, 50% of the young population under 20 years old are oriented to make 

their own reserves (Figure 6). Storing rainwater in various ways is reported by people under 60 years 

old. 

  

 
Figure 6. Adaptation for water supply disconnections by different age groups 

  

4.5. Satisfaction on water supply services 

Overall quality of the water supply services in the city of Pitești is perceived as good. Thus, 14% of 

respondents are very satisfied with, 45% appreciated as good, 34% consider them to be merely 

satisfactory, while 7% deem them unsatisfactory. By age groups (Figure 7), those with a high degree of 

satisfaction are individuals over 60 years old (71%), as well as individuals under 20 years old (65%). 

The opinion of the 20-40 age group is rather reserved, with nearly 50% of respondents considering 

the quality of services to be merely satisfactory, and 7% deeming it unsatisfactory. Similarly, in the 40-

60 age group, approximately 12% of respondents consider the city's services to be unsatisfactory, 

while 25% consider them satisfactory. 
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Figure 7. Quality of water services by different age groups  

 

5. Discussions 

The results of the survey initially indicate a generally favorable perception of the water supply 

services in the city of Pitești. However, in order to establish a clear direction for the development of 

these resources, it is necessary to analyse both the strengths and weaknesses, as well as the 

opportunities and threats that may arise, with the aim of improving the services. As such, in Table 1, a 

SWOT analysis regarding the quality of the city's water supply has been conducted. 

 

Table 1. SWOT analysis regarding water supply quality from the resident’s perception 

Strengths Weaknesses 

Awareness of water supply sources of 

inhabitants, that suggest a moderate level of 

public knowledge 

A significant portion of residents experiences 

frequent water disconnections, indicating 

inconsistencies in the water supply reliability 

Diverse sources for drinking water across the 

city (tap water, pumps, springs, bottled water) 

A large number of respondents do not inquire 

about the water quality indicators 

The majority of respondents have access to a 

public water source near their household 

Many respondents do not use water filtration 

equipment, which may pose health risks due to 

potential impurities in tap water 

Strong resilience to water supply 

disconnections through different methods 

Trust issues regarding the tap water, especially 

for females, suggesting concerns regarding the 

reliability and safety of the public water system 

Opportunities Threats 

Improving public awareness about water 

quality indicators through educational 

campaigns 

The sedimentation of reservoir and their poor 

management (aged infrastructure) can lead to the 

loss of water storage 

Promoting water filtration systems and pro-

environmental methods 

Drought periods that can lead to a reduction in 

water resources in the reservoirs 

Funding for infrastructure modernization, such 

as water supply network 

Environmental risks through pollution upper the 

rivers and aquifers 
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Therefore, based on SWOT analysis, Pitești's water supply services have a strong foundation, with 

good access to water sources and a relatively high level of public preparedness for disconnections. 

Several requirement need attention: improving communication regarding water quality, and  the 

issues leading to frequent water disconnections. Furthermore, supporting water filtration and 

transparency of water quality indicators and eco-friendly methods for storing it could improve the 

overall safety and satisfaction of citizens with the city's water services. 

On the other hand, the numerous strengths of these services may lead to the appearance of 

weaknesses. One example would be the accessibility to various water sources within the city, where 

many respondents have access.  It is about caution of some outputs as not all provide drinking water, 

such as artificial springs located in the Trivale neighbourhood (Figure 8). These springs is in an early 

stage of degradation, and in addition, the display panels indicates that the water is not safe for 

consumption due to ammonium levels exceeding the accepted limits of 0.5 mg/l (Vasilache et al., 

2012). It isi well known that these high concentrations can have a detrimental effect on the water 

supply (Kurama et al., 2002). For these issues, the responsible entities are the local authorities, who 

must propose frameworks that, on one hand, frequently monitor these public supply sources, and on 

the other hand, improve their quality in order to prevent the emergence of infection outbreaks (Petrie 

et al., 1994).  

Furthermore, very few survey respondents use rainwater in the event of a water supply interruption, 

storing it in various containers or barrels (Figure 9). However, in recent years, it has been regarded as 

an environmentally friendly method for water reuse, being easy to implement for any category of the 

population (Noorazuan and Shamsuddin, 2018). In fact, its use is implemented on a small scale, 

primarily for domestic purposes or gardening activities, with a need for greater promotion. 

 

  
Figure 8. Artificial springs and warning panel 

(right) in the city, Source: Costache, 2024 

Figure 9. Storing rainwater in barrels in some 

households.  Source: Costache, 2024 

 

6. Conclusions 

In conclusion, the results of this study show both the strengths and the problems of the water 

supply system of Pitești municipality. The first issue is related to public awareness and trust in water 

supply, many residents of Pitești being aware of their water supply sources, but there is a notable 

distrust in the quality of tap water as a result of the alteration of its physical and chemical properties, 

something noticed by 85% of the respondents. 

The low usage of water filtration systems among respondents (just 19%), especially in younger age 

groups, suggests that there is a gap in the population's preparedness to ensure water safety. This, 

combined with the lack of interest in monitoring water quality indicators (29%), points to a critical 
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area for intervention, such as promoting water filtration systems and encouraging more active 

involvement in monitoring water quality. 

A significant portion of respondents experiences frequent water disconnections (53%), particularly 

in houses. These disruptions indicate potential issues with the city's aged infrastructure and highlight 

the need for timely and effective communication from local authorities regarding water supply 

interruptions. There is a need to invest in infrastructure modernization and also promoting eco-

friendly water-saving methods like rainwater harvesting. 

Generally, the water supply services in Pitești are regarded positively (60% of respondents 

considers good and very good), having some strengths, such as good access to water sources and 

strong public adaptation to disconnections, but there are still critical challenges that need to be 

addressed to ensure safe, sustainable, and equitable access to water for all residents. 

 

Acknowledgement 

 I express sincere appreciation to all respondents who took part anonymously in this research. 

Special thanks to the anonymous reviewers for their support. My teachers’ guidance was welcome 

throughout. 

 

References 
1. Alameddine, I., Jawhari, G., El-Fadel, M., 2017. Social Perception of Public Water Supply Network 

and Groundwater Quality in an Urban Setting Facing Saltwater Intrusion and Water Shortages. 
Environmental Management, 59, 571–583, https://doi.org/10.1007/s00267-016-0803-2  

2. Bäckström, M., Björklund, F., 2024. Why Forced-Choice and Likert Items Provide the Same 
Information on Personality, Including Social Desirability. Educational and Psychological 
Measurement, 84(3), 549-576, https://doi.org/10.1177/00131644231178721  

3. Blidar, E.V., Gavrilaș, S., Ursachi, C-Ș, Perța-Crișan, S., Munteanu, F-D., 2023. Perceptions on 
Drinking Water and Wastewater in a Local Area in Western Romania, Applied Sciences, 
13(20):11401, https://doi.org/10.3390/app132011401  

4. Dias, T.F., Ghisi, E., 2024. Urban Water Consumption: A Systematic Literature Review. Water, 
16(6):838. https://doi.org/10.3390/w16060838.  

5. Dinu, A., Brezeanu, G., 2014. Physical-chemical characterization of influent and effluent waters 
from the Treatment Plant Pitești and their influence on the chemistry of Lake Goleşti. Muzeul 
Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiinţele Naturii, Tom, 30 (2), 185-191 

6. Dogaru, D., Zobrist, J., Bălteanu, D., Popescu, C., Sima, M., Amini, M., Yang, H., 2009. Community 
Perception of Water Quality in a Mining-Affected Area: A Case Study for the Certej Catchment in 
the Apuseni Mountains in Romania. Environmental Management, 43, 1131-1145, 
https://doi.org/10.1007/s00267-008-9245-9  

7. Ene, S.A., Teodosiu, C., 2009. Water footprint and challenges for its application to integrated water 
resources management in Romania. Environmental Engineering and Management Journal, 8(6), 
1461-1469 

8. Heidari, H., Arabi, M., Warziniack, T., Sharvelle, S., 2021. Effects of Urban Development Patterns on 
Municipal Water Shortage. Frontiers in Water, 3:694817 https://doi.org/10.3389/frwa. 2021. 694 
817    

9. Ion, A., Vlădescu, L., Badea, I.A., Comănescu, L., 2016. Monitoring and evaluation of the water 
quality of Budeasa Reservoir–Arges River, Romania. Environmental Monitoring and Assessment, 
188:535, https://doi.org/10.1007/s10661-016-5521-y        

10. Jones, A., Dewey, C., Doré, K., Majowicz, S., Mcewen, S., Waltner-Toews, D., Mathews, E., Carr, D., 
Henson, S., 2006. Public perceptions of drinking water: A postal survey of residents with private 
water supplies. BMC Public Health, 6(94), https://doi.org/10.1186/1471-2458-6-94   

11. Kumpel, E., Albert, J., Peletz, R., Waal, D., Hirn, M., Danilenko, A., Uhl, V., Daw, A., Khush, R, 2016. 
Urban Water Services in Fragile States: An Analysis of Drinking Water Sources and Quality in Port 
Harcourt, Nigeria, and Monrovia, Liberia. American Journal of Tropical Medicine and Hygiene, 95(1), 
229-238, https://doi.org/10.4269/ajtmh.15-0766  



Journal of Environmental and Tourism Analyses                                                                                                                                                                                                

Vol. 12. 1 (2024) 46-56, https://doi.org/10.5719/JETA/12.1/4 

 

53 

 

12. Kurama, H, Poetzschke, J, Haseneder, R., 2002. The application of membrane filtration for the 
removal of ammonium ions from potable water. Water Research, 36(11), 2905-2909, 
https://doi.org/10.1016/S0043-1354(01)00531-0  

13. Massoud, M.A., Maroun, R., Abdelnabi, H., Jamali, I., El-Fadel, M., 2013. Public perception and 
economic implications of bottled water consumption in underprivileged urban areas. Environ. 
Monitoring and Assessment, 185, 3093–3102, https://doi.org/10.1007/s10661-012-2775-x  

14. Noorazuan, M.H., Shamsuddin, M., 2018. Social perception, awareness and motivation of rainwater 
utilization as an alternative supply in urban area. Geografia. Malaysian Journal of Society and Space, 
214(3), 37-52 

15. Ormerod, K. J., Redman, S., Kelley, S. S., 2019. Public perceptions of potable water reuse, regional 
growth, and water resources management in the Reno-Sparks area of northern Nevada, USA. City 
and Environment Interactions, 2:100015, https://doi.org/10.1016/j.cacint.2019.100015       

16. Petrie, A.S., Horan, N.J., Clapham, D.B., Cram, A.G., 1994. Seasonal variation in the quality of spring 
water used for private supplies. Journal of the Institute of Water and Environmental Management, 8, 
320-326, https://doi.org/10.1111/j.1747-6593.1994.tb01110.x  

17. Pluchinotta, I., Pagano, A., Vilcan, T., Ahilan, S., Kapetas, L., Maskrey, S., Krivtsov, S., Thorne, C., 
O’Donnell, E., 2021. A participatory system dynamics model to investigate sustainable urban water 
management in Ebbsfleet Garden City. Sustainable Cities and Society, 67:102709, 
https://doi.org/10.1016/j.scs.2021.102709   

18. Popa, P., Voinescu, S., Dicu, P., 1986. Pitești. Pagini de istorie. Muzeul Județean Argeș, Pitești, p. 9-10 
19. Popa, P., Dicu, P., Voinescu, S., 2008. Piteşti. Tradiţie şi contemporaneitate. Biblioteca Județeană 

Dinicu Golescu, Pitești, p. 13-14 
20. Rodger, A., Wehbe, L.H., Papies, E.K., 2021. “I know it’s just pouring it from the tap, but it’s not 

easy”: Motivational processes that underlie water drinking. Appetite, 164:105249, 
https://doi.org/10.1016/j.appet.2021.105249  

21. Rodger, A., Papies, E.K., 2022. “I don’t just drink water for the sake of it”: Understanding the 
influence of value, reward, self-identity and early life on water drinking behaviour. Food Quality 
and Preference, 99:104576, https://doi.org/10.1016/j.foodqual.2022.104576  

22. Sajjadi, S.A., Alipour, V., Matlabi, M., Biglari, H., 2016. Consumer Perception and Preference of 
Drinking Water Sources. Electronic Physician, 8(11), 3228-3233, https://doi.org/10.19082/3228   

23. Seelen, L.M.S., Flaim, G., Jennings, E., De Senerpont Domis, L.N., 2019. Saving water for the future: 
Public awareness of water usage and water quality. Journal of Environmental Management, 242, 
246-257, https://doi.org/10.1016/j.jenvman.2019.04.047  

24. Simukonda, K., Farmani, R., Butler, D., 2018. Intermittent water supply systems: causal factors, 
problems and solution options. Urban Water Journal, 15(5), 488–500, 
https://doi.org/10.1080/1573062X.2018.1483522    

25. Suditu, B., Ginavar, A., Muică, A., Iordăchescu, C., Vârdol, A., Ghinea, B., 2010. Urban sprawl 
characteristics and typologies in Romania. Human Geographies, 4(2), 79-87 

26. Turgeon, S., Rodriguez, M., Thériault, M., Levallois, P., 2004. Perception of drinking water in the 
Quebec City region (Canada): the influence of water quality and consumer location in the 
distribution system. Journal of Environmental Management, 70(4), 363-373, 
https://doi.org/10.1016/j.jenvman.2003.12.014  

27. Vasilache, V., Filote, C., Crețu, M.A., Sandu, I., Coisin, V., Vasilache, T., Maxim, C., 2012. Monitoring of 
groundwater quality in some vulnerable areas in Botosani County for nitrates and nitrites based 
pollutants. Environmental Engineering and Management Journal, 11 (2), 471-479.  

28. Vinturini, A., Feroni, R., Galvão, E., 2020. Perception of the citizens in the city of São Mateus, Brazil, 
on water supply and the implications in its use, Water Supply, 21(2), 859-867, 
https://doi.org/10.2166/ws.2020.357  

29. Voskamp, I.M., Visscher, M.N., Vreugdenhil, C., Van Lammeren, R.J.A., Sutton, N.B., 2021. Spatial, 
infrastructural and consumer characteristics underlying spatial variability in residential energy 
and water consumption in Amsterdam. Sustainable Cities and Society, 72:102977, 
https://doi.org/10.1016/j.scs.2021.102977  

30. Wong, L.T., Mui, K.W., 2008. Epistemic water consumption benchmarks for residential buildings. 
Building and Environment, 43, 1031–1035, https://doi.org/10.1016/j.buildenv.2006.11.040  



Mihnea-Ștefan COSTACHE 

31. Zikrina, M., Kazama, S., Sawangjang, B., Takizawa, S., 2024. Filling Discrepancies between 
Consumer Perception and Actual Piped Water Quality to Promote the Potable Use of the Municipal 
Water Supply in Indonesia. Sustainability, 16(16):7082, https://doi.org/10.3390/su16167082  

 
 

 

 © 2024 by the authors. Submitted for possible open access publication 
under the terms and conditions of the Creative Commons Attribution-
Non Commercial-No Derivatives (CC BY NC ND) 4.0 International 
License. (https://creativecommons.org/licenses/by-nc-nd/4.0/). 

 

 

  


