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Abstract 

Despite the wide range of controls that water for human 

consumption must overcome, water hardness or traces of 

potentially toxic components, either released from the 

container or as a by-product of the chlorination process, 

there has been a higher risk of some diseases associated. 

Due to the fact that there are different types of water for 

consumption (tap water, tap water filtered with osmosis, tap 

water filtered with activated carbon and bottled water), we 

hypothesize that the diversity of available drinkable waters 

might be associated with a different range of exposure to 

the aforementioned pollutants. Therefore, our study will 

analyse the different types of water to demonstrate that their 

composition is not the same.  

Objective chemical composition appears not to be the main 

reason for choosing the origin of water we drink, but rather 

subjective criteria. The main objective of our study is to 

understand people’s patterns, beliefs and organoleptic 

appreciations when choosing the water they drink. This 

study ultimately intends to raise more educated consumers 

willing to take objective decisions concerning their health. 
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 1. Background information 

Water is a method of exposure to certain environmental 

contaminants to which all the population is exposed to. The 

ingestion of drinking water, as well as in water from the 

shower means routes for incorporating contaminants. The 

origin of water we ingest can be municipal (tap water), 

bottled water, osmosis water, and activated carbon filtered 

water (Brita). The multiple origins determine that the 

potentially toxic components can change in the different 

types of water [1]. The by-products of chlorination like 

trihalomethanes (THM), for example, can be found mainly 

in tap water, while the water from natural sources has 

greater chances of microbial contamination or nitrate 

contamination. Bottled water in plastic could have traces of 

chemical products like phthalates. The origin of human 

consumption is a key variable in the study of the effects of 

water contaminants on the population’s health. Among 

those effects associated with the pollutants in water in 

industrialized countries,there is the risk of cancer in the 

bladder associated with chlorination by-products, the risk of 

suffering hemoglobinemia in babies and colorectal cancer 

caused by nitrates, the risk of suffering neurotoxicity 

associated with lead poisoning or the risk of a 

cardiovascular event, and skin disease due to a deficit or 

surplus of water hardness [1]. In the last few decades, the 

popularity of bottled water has increased in many Western 

countries in detriment to municipal water [2]. This fact is 

especially noticeable in urban areas which are subject to 

advertising pressure of bottled water industry. Bottled water 

is much more expensive than tap water and it has a very 

negative impact on the environment due to the plastic waste 

remains. According to data from the 2006 Catalonia Health 

Questionnaire, 59.5% of the population older than 15 

normally drink bottled water (Salut en Xifres 2009). This 

percentage was quite similar between men and women, 

diminishing with age, and had a geographical variability, 

this being higher on the coast. The socioeconomic level 

also determines the bottled water consumption in Spain, 

this being higher among the wealthy [3]. Some studies have 

described that bottled water consumption also has a 

correlation with the organoleptic quality of the water, 

determined by the physicochemical characteristics of the 

water. 

 

Figure 1: Different types of water 



2. Introduction 

In this project we are going to analyse certain types of 

water (tap water, bottled water, Brita water
1
 and Osmosis 

filtered water) in order to determine consumption patterns, 

beliefs and organoleptic evaluations of teenagers and 

teachers in Terrassa (Catalonia, Spain). On the other hand, 

we are going to analyse some parameters such as Nitrates, 

pH, Chlorine, Conductivity and Calcium. 

The osmosis filtered water is a method used to diminish the 

amount of mineral salts in water. The water is filtered with 

a special semi-permeable membrane that retains salts, to 

decrease the quantity of solute. This is an unnatural process 

which has an elevated cost. It is a perfect type of water for 

cooking and drinking. The water filtered by osmosis 

achieves all the WHO
2
 suggestions because it has a reduced 

level of mineral salts (less than 100ppm). It is diuretic and 

as it is very light, we drink more and we eliminate it faster 

than with another type of water, helping our organism with 

the depuration of the renal processes. The treated water 

through osmosis also diminishes the ecological impact 

because it is not necessary to recycle plastic bottles. 

Another type of water we analyse is Brita water that is 

filtered by activated carbon. The carbon activated filters are 

used for filtrating contaminants like chlorine, organic 

solvents, weed-killer and pesticide. The activated carbon in 

the filter is charged with electricity that allows attracting 

compounds with carbon atoms, known as organic 

compounds. This activated carbon only attracts organic 

compounds or other charged pollutants and keeps them in 

the filter when the water crosses it. By not permitting the 

pollutants to pass through the filter with the water, they 

remain in the filter until it is removed and another one is 

installed in its place. The activated carbon filters do not 

eliminate bacteria, virus, fungus or their spore inside the 

water. 

We also are going to analyse the most consumed bottled 

water in Catalonia which is the brand “Viladrau” water and 

the tap water of our city, Terrassa. 

3. Potentially harmful water 

components 

3.1. Nitrate and heavy metal traces in tap 

and bottled water in Spain. 

Nitrate is classified as a potential human carcinogen under 

conditions that result in endogenous formation of N-nitroso 

compounds [1]. Arsenic, cadmium, chromium (IV) and 

some nickel compounds are recognized carcinogens and 

cause other health effects. Lead is neurotoxic and selenium 

and zinc have a likely inverse relationship with gastric and 

breast cancer [1]. Nitrate and many trace elements are 

regulated in the European Union, Spain, the United States 

and other countries. Although zinc is not regulated, water 

containing more than 3 mg/L of zinc is not acceptable for 

human intake. Systematic and published information on 
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levels in Spain is limited and the available data is restricted 

to specific areas or small study populations.  

The permitted maximum level of nitrates in the water is 50 

mg/L [4].  

3.2. Phthalates in bottled water 

Phthalates are a group of chemical compounds which are 

used to soften and increase the flexibility of plastics and 

vinyl. Polyvinyl chloride (PVC) becomes softer and more 

flexible by the addition of phthalates, which are often called 

plasticizers. 

Phthalates are divided into two groups depending on their 

molecular weight: 

 High phthalates: include those with 7-13 carbon 

atoms. They have more permanency and 

durability. 

 Low phthalates: include those with 3-6 carbon 

atoms. 

Some characteristics of phthalates are their durability, 

flexibility, weather resistance and their ability to withstand 

high temperatures. 

People are exposed to phthalates by eating and drinking 

food or liquids which have been in contact with products 

containing phthalates. Another way of exposure is through 

the air. 

Human health effects from being exposed to low levels of 

phthalates are still uncertain. However, being exposed to 

high levels of phthalates can affect human reproduction or 

development. 

3.2.1 Bisphenol-A 

BPA
3
 is an industrial chemical that has been used to 

produce certain plastics and resins since the 1960s. 

There are three different types of bisphenol: 

 BPA: bisphenol synthesized with acetone. 

 BPS: bisphenol synthesized with sulfur. 

 BPF: bisphenol synthesized with formaldehyde. 

Its structure is similar to natural estrogens. It can also 

modify the endocrine system, so it is called an endocrine 

disruptor. 

Bisphenol A can cause hyperactivity, diabetes and obesity, 

early puberty, mammary gland cancer, prostate cancer and 

brain damage. 

Nowadays, it is found almost everywhere in traces 

amounts, but sufficient to be detected through analysis. 

The problem is not only its presence in some plastics, but 

rather that when these elements come into contact with 

some food, a part of them is passed on inside the food and 

then ends up in the animals or the human beings. Finally, it 

  
3
 Bisphenol-A 



ends up in the environment, in a process called migration.  

Normally the amount of bisphenol is so low that it is not 

harmful to our health. Some scientists developed a BPA 

free plastic bottle; however it contains BPS, which is 

almost the same. 

3.3. pH problems 

PH levels vary in the different types of water 

According to the WHO
4
, the negative effects on the health 

are higher in the pH extremes. Drinking water with a level 

of pH over 11 can cause eye, skin and mucous membrane 

irritation. On the other side, pH values that are below 4 can 

also cause irritation due to the corrosive effects of low pH 

levels. The WHO
5
 warns that extreme pH levels can worsen 

existing skin illnesses. 

The United States Environmental Protection Agency and 

Spanish State Bulletin (BOE) both recommend that 

drinkable water must be between 6.5 and 8.5 (pH level). 

Hard water or the one with a high level of pH contains a 

greater amount of dissolved mineral concentration.  

Acidic water has a pH level below 7 and alkaline water 

greater than 7. The health effects that can cause the pH in 

drinkable water depend on the pH level.  

The leach of heavy metals causes a domino effect that can 

affect the gastrointestinal system. 

These effects are not limited to heavy metals, since high 

levels of pH lead us to similar diseases in sensitive people. 

Apart from the unpleasant taste of the water, the low pH 

levels generally have a harmful effect. Acidic drinkable 

water can cause serious problems, through the leach of 

heavy metals in plumbing systems. The non-profit 

organisation called the Water System Advisory warns that 

toxic metals can include substances such as lead. The New 

York State Health Department explains that the exposure to 

lead can cause some neurological and reproductive issues, 

such as convulsions, or involuntary abortions. The ingestion 

of lead polluted water is one of the ways that adult people 

can be exposed to this toxin. 

3.4. Exposure to disinfection by-products 

in drinking water in Spain.  

Disinfection by-products in drinkable water are chemical 

contaminants that have been associated with cancer and 

other adverse effects [3]. Exposure occurs from 

consumption of tap water, inhalation and dermal 

absorption. The most highly educated subjects were less 

exposed to chlorination by-products through ingestion but 

more exposed through dermal contact and inhalation in 

pools and showers/baths. Health risk perceptions and 

economic capacity may show patterns of water 

consumption that can result in differences in exposure to 

water contaminants [3]. 
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3.4.1- Trihalomethanes 

The trihalomethanes are organic compounds which are a 

result of the organic matter that carries non-treated water 

and chlorine that is used in a water-treatment plant for its 

treatment. 

They are Trichloromethane (chloroform) (CHCl3), 

bromodichloromethane (CHCl2Br), dibromochloromethane 

(CHClBr2), and Tribromomethane (bromoform) (CHBr3). 

They are also Cancer Group B carcinogens (shown to cause 

cancer in laboratory animals). 

Dibromochloromethane is the most serious cancer risk, (0.6 

μg/L to cause a 10
-6

 cancer risk increase) followed in order 

by Bromoform (4 μg/L), and Chloroform (6 μg/L). 

Some people link trihalomethanes with bladder cancer, also 

to kidney and liver harm, although these harmful substances 

are found in a very little few causes. 

 Individuals may be exposed during showering to elevated 

concentrations of chloroform from chlorinated tap water. 

An experiment based on daily consumption of 2 litres of 

drinking-water for adults with a bodyweight of 60 kg, 

shows that the mean levels of chloroform presented  

(generally less than 20 μg/litre) and the estimated mean 

intake of chloroform from drinking-water for the general 

population is less than 0.7 μg/kg of body weight per day. 

4. Osmosis inconvenience 

Pressure problems 

The inverse osmosis systems require a certain quantity of 

water pressure to strain the water correctly. If the water 

pressure is too high, the water forces its way through the 

membrane without it being tensed properly and possibly it 

could harm the membrane. This allows the bacteria and the 

chemical substances to pass through the membrane without 

being stopped nor eliminated. 

Mineral absence  

The inverse osmosis system is excellent in the elimination 

of minerals and similar particles of water. That is good and 

bad at the same time. The good tasting water contains a 

certain amount of minerals which the human body needs to 

be able to survive. When we eliminate minerals from the 

water, we also eliminate the intake of minerals and the pure 

water tends to absorb the elements around them, thus giving 

the water an unpleasant taste and possibly making it acidic. 

5. Problematic of bottled water residues 

We have to keep in mind that for the fabrication of specific 

kinds of plastic receptacles and bottles, they use harmful 

synthetic substances that affect the air around the food or 

drinks. In this case when the food or drink comes into 

contact with these plastics, it might contaminate them 

because these damaging substances can become part of the 

product ingredients. In this sense, we have to take a look at 

the composition of these plastics and try to prevent cans 



that include components like polyethylene terephthalate, 

PVC
6
 or polystyrene or scum of polystyrene among others. 

6. Hypothesis 

 There are not a lot of differences between types of 

water. 

 Bottled water is the healthiest water, and this is the 

reason for being the most consumed. 

 Brita water is the least known and if so, why. 

 Water affects our body when drinking and having 

showers. Importance given to this fact by people. 

7. Methods 

 Blind organoleptic test and questionnaire answered 

by 188 students (High school) and by 33 teachers. 

 Chemical analysis of water. 

7.1. Blind organoleptic test and 

questionnaire 

Preparation: Before doing the test, the bottles of water were 

filled everyday (with the 4 different types of water) and 

they were at the same temperature. Each bottle was marked 

with a letter. There were the four labelled bottles and four 

plastic glasses, each one in front of each bottle, on a table 

with white paper. The glasses were filled and the order of 

bottles was changed for each participant. 
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Test execution: The test was done individually. The 

participants had to taste the four types of water, rank them 

in order of preference and finally try to identify the type of 

water which was in each glass. A paper and pen were given 

to each participant in case they wanted to take some notes. 

The people, who did the test, drank the water of the first 

glass and ranked it. This process was repeated three more 

times. It was not necessary to drink all the water from the 

glasses and, if needed, they could combine the different 

types to confirm their opinions. The result was not 

communicated at that moment with the purpose of not 

influencing the other participants. 

Material: 

 Small plastic glasses. 

 Four glass bottles (1L) 

 One Brita jug, a machine with osmosis filters, tap 

water and bottled water. 

 White paper for the table. 

 A computer for the questionnaire. (see 

questionnaire in the annex). 

Design and population of study 

This was a transversal epidemiological study. In the 

population of study, we include: 

 Teenage students from secondary school (14-15 

years old) and first of Bachelor’s degree (15-16 

years old), from our school in Terrassa. 

 Teachers. 

Number of participants answering the questionnaire:  

 188 students 

 33 teachers 

N= 221 participants in total 

7.2. Chemical analysis of water 

We analyse the following parameters: nitrates (NO3
-
), 

chlorine (Cl
-
), pH, calcium (Ca

2+
), and conductivity from 

the studied types of water. 

7.2.1. Data collection 

For the analysis of the different parameters of the samples 

we use the LabQuest 2 of Vernier International. This 

system is a standalone interface used to collect sensor data. 

According to this, we use several sensors to collect the 

levels of the different parameters. The sensors we use are: a 

Nitrate Ion-Selective Electrode used to measure the 

concentration of nitrate (NO3
-
) ions; a pH Sensor, a 

Chloride Ion-Selective Electrode to measure the 

concentration of chloride (Cl
-
) ions; a Conductivity Probe 

used to measure the total ion concentration of aqueous 

samples; and a Calcium Ion-Selector Electrode used to 

measure the concentration of calcium (Ca
2+

) ions. These 

sensors are calibrated before being used to obtain more 

Types of Plastic Period of Semi 

Decomposition  

PET ( polyethylene terephthalate)  150 years 

HDPE (High-density polyethylene) 150 years 

PVC ( Polyvinyl chloride) 1000 years 

PS (Polystyrene) 1000 years 

LDPE (Low-density polyethylene) 150 years 

PP (Polypropylene) From 100 to 1000 

years 



accurate levels. To calibrate them, we measure the level of 

a high standard calibration point and a low standard 

calibration point, whose levels were known. 

Once the data is measured by the sensor and it appears on 

the screen of the LabQuest 2, it is written down in a table 

with the data of all the parameters of the six different types 

of water. 

This interface permits a continuous or sporadic data 

collection. With the first option, the data is represented in a 

graph. 

 

Figure 2: Data collection with different sensors 

 
Figure 3: Data collection with different sensors 

 

8. Results 

8.1. Blind organoleptic test results 

8.1.1. Students results (188 participants) 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

According to the graphics, most of the students drink 

bottled water (80.5%) because they think it has a better 

taste and it is healthier than the other three we have 

analysed (tap water, osmosis filtered water and Brita). But 

all the reasons they have are mostly beliefs. In the blind test 

only 38.3% of participants answer that bottled water has the 

best taste of all four waters. 

47.1% of students participating in the survey are not aware 

of the effects of the water in their body and organism and 

they are not worried about what can happen. 

Most of the students drink tap water at school and they 

drink it just because of its accessibility. 

 

 

 

8.1.2  Teacher results (33 participants) 

 
 

 

 

 
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

The majority of teachers (63.7%) drink bottled water at 

home and also at work (93.9%); at home because of the 

taste and at work due to the poor quality of tap water in our 

region, and this is supported by the experiments we conduct 

on different types of water. 

42.4% of the teachers that respond to the questionnaire 

think that water from the shower does not affect our health 

nor did they know about certain microorganisms or 

chemical pollutants. 

The healthiest and best tasting, but the most expensive 

water is bottled water. On the other hand, the cheapest 

water for people who take the survey is tap water. 

However, tap water has the worst taste. 

8.2. Chemical analysis results 

 

 

Figure 4: Nitrates levels in different types of water 

Although they are within the acceptable nitrate values, the 

water with better nitrate levels for consumption, taking into 

account that it should not have any nitrates, is osmosis with 

a level of 0.7 mg/L. However, all waters have an acceptable 

level for consumption (Brita water: 3.6 mg/L, Bottled 

water: 5.1 mg/L and Tap water: 7.4 mg/L), and this is the 

reason why none of them affect our health. The 

recommended nitrate levels stays under 50 mg/L and as we 

can see in the figure, our levels do not even reach 8 mg/L. 

 
NO3

- 

(mg/l) 
pH 

Cl
- 

(mg/l) 

Conductivity 

(µS/cm) 

Ca
2+ 

(mg/l) 

Tap 

water 
7.4 7.45 239 1486 0.7 

Brita 3.6 6.42 215.4 1229 8.7 

Bottled 

water 
5.1 7.5 9.2 303 0.5 

Osmosis 0.7 6.7 5.9 46 0.1 

Average 4.2 7.01 117.37 766 2.5 



Figure 5: Chlorine levels in different types of water 

The lowest levels of chlorine are considered the best for our 

health and the levels of tap water filtered by activated 

carbon and non-filtered tap water are considered the worst 

because they are hyper-chlorinated. This hyper-chlorination 

is needed to store the water in different tanks to be 

consumed in the future. However, it has to be removed 

when it is ready to consume. The recommended level of 

chlorines is about 200 mg/L. Despite being above 200 

mg/L, its hyper chlorination is low enough to be consumed, 

but the possible side effects of trihalomethanes intake have 

to be accepted. 

By analysing the chlorine level of the four different types of 

water, we can say that the water with the lower level of 

chlorine is the osmosis-filtered tap water, 5.9 mg/L and it is 

considered to be the best kind of water for the health. The 

chlorine level of bottled water is 9.2 mg/L, which is still 

acceptable for our health. The amount of this element 

increases to 215.4 mg/L when talking about carbon-

activated filtered tap water and even more, up to 239 mg/L, 

when analysing non-filtered tap water.  

 

Figure 6: Conductivity levels in different types of water 

Conductivity refers to dissolved salts in the water. The 

recommended conductivity according to the BOE
7
 nº 124, 

24-5-1988 is 1000µS/cm. 

We can observe three groups in the graphic: 

-High conductivity: Tap water and Brita (levels between 

1200 and 1400 are acceptable even though they are still 

high) water with levels around 3000µS/cm (sea water) 

cannot be drunk because it causes osmosis problems to the 

organism and diarrhoea. 

  
7
 Boletín Oficial del Estado (Spanish State Bulletin) 

-Low conductivity: Bottled water. 

-Non-existent conductivity: Osmosis. It causes health 

problems because the ions are not incorporated in the body 

and this is the reason why people are still thirsty after 

drinking this kind of water. 

Figure 7: Calcium levels in different types of water 

Although the WHO
8
 says that there is not any convincing 

evidence that water hardness causes harmful health effects 

in humans, some studies have shown some relationships 

between cardiovascular health with water hardness. 

Recommendations have been made and the advisable levels 

of calcium are between 40mg/L and 80mg/L [14]. 

All the analysed water presents levels of calcium within the 

advisable levels. As we can see in the chart, the best water 

is osmosis, which has only 0.1mg/L of dissolved calcium. 

 

Figure 8: pH levels in different types of water 

The allowed pH levels range from 6.5 to 8.5 according to 

BOE
9
 nº. 124, 24-5-1988. 

Almost every type of water has a similar pH level, non-

filtered tap water shows 7.45, bottled water 7.5, Brita 

filtered 6.42 and Osmosis filtered 6.7. 
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We also analysed tap water coming from Minnesota and 

Kentucky and we compare the results with the tap water 

from Terrassa 

 

Figure 9: Tap water comparison 

Comparative of the Minnesota and Kentucky water with 

Terrassa tap water: 

 Regarding to nitrate level, Spanish water shows 

7.4 mg/L and Minnesota and Kentucky water 

indicates 4.3 mg/L. Both levels are safe for 

consumption, since they do not even reach the 

recommended nitrate level in water which is 50 

mg/L. It is determined that Minnesota and 

Kentucky water is healthier in this field. 

 Regarding pH levels, we can confirm that both 

levels are really close to each other, Spanish water 

has a level of 7.45 and Minnesota and Kentucky 

water shows a level of 7.33. In this case there is 

not an important difference. 

 The water with a healthier level of conductivity is 

the Minnesota and Kentucky water, since it only 

has 488µS/cm and the Spanish water shows 1486 

µS/cm. The best quality water is found in 

Minnesota and Kentucky because the conductivity 

shown in the water from Terrassa is higher than 

the recommended levels (1000 µS/cm according to 

the BOE nº 124 24-5-1988). 

 There is a big difference in levels of chlorine. 

Spanish water has much more chlorine than 

Minnesota and Kentucky’s water; it is almost five 

times higher. Spanish water has a level of chlorine 

of 239 mg/L and Minnesota and Kentucky water 

has a level of 23.95 mg/L. Less chlorine in water is 

better for our health. 

 Concerning calcium levels, Spanish water has 

lower levels of calcium 0.7mg/L than the water 

from Minnesota and Kentucky which has a level of 

0.85mg/L. The difference is so small that it is 

negligible. The recommendation lay between 40 

mg/L and 80 mg/L. 

 Finally, it can be concluded that the water from 

Minnesota and Kentucky is healthier than the 

water from Terrassa. 

9. Poll conclusions 

9.1 Students poll conclusions 

These are the conclusions of the blind organoleptic test and 

questionnaire. 

 Before the organoleptic test, it was asked to our 

survey respondents what type of water they 

thought had a better taste. They responded that 

bottled water did (80.9%), but when they did the 

blind test only a 38.3% of them chose bottled 

water, followed by osmosis with a 26.6%. That 

shows that in fact people choose bottled water 

because they believe that it has better organoleptic 

characteristics that the other kinds of water. 

 The same happens with the opposite; they 

correlate worse taste with being less healthy. 

 Although bottled water is considered the 

healthiest type of water, they do not use it for 

cooking (50.5% of the survey respondents use tap 

water). This can be explained as bottled water is 

the most expensive type and big quantities would 

be used for cooking. 

 57.5% of the respondents think that drinking tap 

water without filter is not healthy and only 26.7% 

of the people who drink tap water filter it. 

 It can be affirmed that the type of water which 

they liked the least was Brita (only 5.3%). 

 When they were asked the reasons for using a 

certain type of water, the answers are: 

o 30.3% taste 

o 22.9% health effects 

o 13.3% accessibility 

o 11.7% price 

 47.3% of the survey respondents drink not-filtered 

tap water at work because they find it more 

accessible. 

 Surprisingly, only 14.9% say that the water they 

use can affect their health but this percentage 

diminishes to 5.9% when they were asked about 

the shower (contact with the skin). 

 
NO3

- 

mg/L 
pH 

Cl
- 

mg/L 

Conductivity 

µS/cm 

Ca
2+ 

mg/L 

Minnesota 0.8 6.92 8.3 594 1.5 

Kentucky 7.8 7.75 39.6 382 0.2 

Average 4.3 7.33 23.95 488 0.85 



 67.6% think that bottled water is the healthiest. 

 The survey respondents think that the water which 

has more environmental impact is the bottled 

water (58.4%). That could be associated with 

plastics and the damaging components of bottles. 

 Only 14.6% affirmed that the water that they 

usually drink could affect their health. This fact 

could explain why 42.7% people are only a little 

worried about microorganisms in water and a 

quite worried (40.5%) about chemical pollutants. 

9.2. Teachers poll conclusions 

 Before the organoleptic test, 90.9% of the survey 

respondents thought that bottled water tasted 

better. When they did the blind taste test only 51.4 

% thought the same. This proves that there is a 

belief that bottled water tastes better, influencing 

other people´s thoughts.  

 What is more, the water that teachers like the most 

was bottled water (51.4%). Also most of the 

survey respondents (63.7%) prefer bottled water 

for drinking at home. They chose bottled water 

because they thought it tasted better. So they do 

not associate the best with the healthiest. 

 Even though they thought it was not healthy, 

51.5% of the survey respondents used non-filtered 

tap water for cooking. We associate this fact with 

the high prices of bottled water and the cheaper 

price of non-filtered tap water. 

 Teachers are more concerned about how drinking 

water can affect their health. This is because 

51.5% of the respondents affirmed that the water 

they drink could affect their health positively or 

negatively. 

 When asked about the possibility that the water 

they use when taking showers could affect their 

health, 42.4% of teachers said ´no´, without 

considering dermatological problems or skin 

irritation. 

 51.5% of the respondents are aware of the 

environmental consequences of producing and 

using plastic bottles. As they considered to be the 

most contaminating. 

 Only 3% of the survey respondents are worried 

about the possibility that the water they drink 

could contain microorganisms. But when we asked 

about chemical pollutants the number increases to 

the 15.2%. This shows that people do not consider 

microorganisms harmful to their health. 

10. Chemical analysis 

 The water with safer nitrate levels for 

consumption, taking into account that it 

should have the least possible nitrates, is 

osmosis with a level of 0.7 mg/L. However, 

all waters have an acceptable level for 

consumption and none of them would affect 

our health. 

 Although the recommended level of chlorine 

dissolved in water is 200 mg/L, we have 

concluded that osmosis-filtered tap water has 

the safest level of chlorines, 5.9 mg/L, as the 

less quantity of chlorines you add, the lower 

level of harmful organisms needed to 

eliminate with a lower level of by-products 

(thrialomethanes). 

 All the analysed water presents calcium levels 

within the advisable standards, even though 

the best water is osmosis, which only has 

0.1mg/L of dissolved calcium. 

 With all the analysed parameters and after 

comparing them, we can deduce that the 

healthiest water is osmosis, because its pH, 

calcium, nitrates and chlorine levels are the 

lowest or the healthiest. The only negative 

aspect of this type of water is the lack of 

mineral salts. 

 Water from Minnesota and Kentucky, as well 

as meeting water quality requirements from 

the United States, it also meets the Spanish 

requirements. 

11. General conclusions 

 Not all the available types of drinking waters 

have the same composition. 

 Some prejudices are present when people 

choose what they believe to be the healthiest 

and tastiest water. 

 There is a relationship between tasty and 

healthy water and vice versa.  

 People choose water based on organoleptic 

characteristics (flavour…). 

 People are concerned about the price of 

bottled water and this discourages people 

from buying. 

 There is a low conscience about the effects of 

drinking water on the health and even less 

conscience about the negative effects of 

shower water on the skin. 

 Students were concerned about the importance 

of microorganism and pollutants in water.  

 There is a higher concern about the 

environmental impact of plastic bottles (58% 

for students / 51.5% for teachers). 

 Although not always being the most 

consumed and well-known water, osmosis 

filtered water presents the best quality. The 

other types of water cannot negatively affect 

human health. 



12. Personal conclusions 

This research project has meant a lot to us and each 

member of the group has experienced it in a different way. 

During the project process we encounter some problems 

that we thought we never could solve, mainly when 

analysing the different components in the water. Another 

problem we came across was the reluctance of the 

participants to find the time to contribute to our 

experiments by coming to the lab and going through the 

tastings. However, at the end we had enough people to 

carry on with the experiment. 

Despite the small inconveniences, we have been able to 

learn how to use water-quality-measuring sensors which 

seemed confusing at the beginning.  

This project has given us the opportunity to discover that 

despite the fact that everything we drink is derived from 

water, not all types of water have the same composition. 

This conclusion has also made us aware that all the water 

that we use every day for the different uses, has effects on 

our health. This is the main reason why we encourage all 

water consumers to wisely choose the water they drink, and 

they find out the components of the water of their homes 

and the swimming-pools they go to, taking into account the 

advantages and disadvantages of certain components. 

Writing a research paper in another language has been an 

added problem in our case. We had to do some research 

about which kind of language had to be used, the 

appropriate grammar structures, and also being very 

accurate in our scientific statements and conclusions. 

All in all, we are delighted to be part of this international 

conference and we consider it as a very valuable learning 

experience which will help us a lot not just in the scientific 

field, but also in the development of our long-life learning 

skills. 
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15. Links of interest 

Phthalates – American Chemistry Council 

http://www.phthalates.americanchemistry.com/ 

Phthalates – Centres for Disease Control and Prevention 

http://www.cdc.gov/biomonitoring/Phthalates_Fact_Sheet.h

tml 

Tox Town- U.S. National Library of Medicine 

http://www.toxtown.nlm.nih.gov/text_version/chemicals.ph

p?id=24 

Bisphenol-A 

http://bisphenol-a.org/human/herEndocrineEffects.html 

Mayo Clinic 

http://www.mayoclinic.org/healthy-lifestyle/nutrition-and-

healthy-eating/expert-answers/bpa/faq-20058331 

e-How  

http://www.ehowenespanol.com/afecta-ph-agua-

info_101407 

Ratser 

http://www.ratser.com/efectos-sobre-la-salud-de-ph-en-el-

agua-potable/ 

World Health Organisation 

http://who.int/water_sanitation_health/dwq/chemicals/en/tri

halomethanes.pdf 
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APPENDIXES 

APPENDIX I  

Blind organoleptic test  

    

 



APPENDIX II 

Organoleptic Questionnaire 

1. Order of tasting water 

 A B C D 

First     

Second     

Third     

Fourth     

2. How do you value the flavour of the water? 

 Excellent Great Good Bad 

A     

B     

C     

D     

3. Which kind of water have you liked the most? 

A B C D Do not know 

     

4. Which kind of water have you liked the least? 

A B C D Do not know 

 



5. You have tasted tap water, filtered water (2 different types) and bottled water. Would you be able to identify the correlation? 

 A B C D 

Non-filtered tap water     

Bottled water     

Osmosis filtered water     

Activated carbon filtered water (Brita)     



APPENDIX 3 

Habits and concerns about water consumption questionnaire 

1. What type of water do you usually drink at home? 

Non-filtered tap water  

Bottled Water  

Others: (please specify)  

I do not know because I do not drink water at home  

2. If you drink tap water at home, do you use any filters?  

Yes, which:  

No  

3. What is the main reason for drinking this type of water at home? 

Health  

Price  

Flavour  

Accessibility  

Others: (please specify)  

I do not know (I choose not to answer)  



4. What type of water do you usually use at home to cook? 

Non-filtered tap water  

Filtered tap water  

Bottled water  

I do not know (I choose not to answer)  

5. What type of water do you usually drink at home? 

 Excellent Good Regular Bad Very Bad Do not know 

Taste       

Colour and smell       

Healthy       

Water consumption at work 

6. What type of water do you usually drink at work? 

Non-filtered tap water  

Bottled water  

Osmosis filtered water  

Activated carbon filtered water (Brita)  

Others (please specify)  

I am not working  

I do not know (I choose not to answer)  



 

7. What is the main reason for drinking this kind of water at your work place? 

Health  

Price  

Taste  

Accessibility  

Others: (please specify)  

I am not working  

I do not know (I choose not to answer)  

8. How do you rate the water you drink at your work place? 

 Excellent Good  Regular Bad  Very Bad I do not know 

Taste       

Colour and smell        

Health       



Water and health 

9. Do you think the water you usually drink could affect your health?  

Sure  

Probably yes  

Probably not  

Sure not  

I do not know  

Describe how you think it would affect you _______________________________________________ 

10. Do you think the water you use in showers could affect your health? 

Sure  

Probably yes  

Probably not  

Sure not  

I do not know  

Describe how you think it would affect you _______________________________________________ 

11. Are you worried about microorganisms in the water you drink? 

A lot  

Quite a lot  

A little bit  

Not at all  



I do not know  

12. Are you worried about chemical pollutants in the water you drink?  

A lot  

Quite a lot  

A little bit  

Not at all  

I do not know  

13. Are you worried about the possibility of a deficit or surplus of minerals in the water you drink?  

A lot  

Quite a lot  

A little bit  

Not at all  

I do not know  

Types of water reviews 

14. When you have to choose the type of water you drink, do you consider the following factors? 

 A lot Quite a lot A bit Not at all Do not know 

Taste      

Being healthy      

The price      



Accessibility /comfort      

The environmental impact      

The mineral contents      

Others, specify ________________________________________________________ 

15. What type of water do you think has a better taste? 

Non-filtered tap water  

Bottled water  

Osmosis filtered water  

Activated carbon filtered water (Brita)  

Others (please specify)  

16. What type of water do you think is healthier? 

Non-filtered tap water  

Bottled water  

Osmosis filtered water  

Activated carbon filtered water (Brita)  

I do not know  

17. What type of water do you think is cheaper? 

Non-filtered tap water  

Bottled water  



Osmosis filtered water  

Activated carbon filtered water (Brita)  

I do not know  

18. What type of water do you think has more environmental impact? 

Non-filtered tap water  

Bottled water  

Osmosis filtered water  

Activated carbon filtered water (Brita)  

I do not know  

19. What type of water do you think shows the best mineral balance? 

Non-filtered tap water  

Bottled water  

Osmosis filtered water  

Activated carbon filtered water (Brita)  

I do not know  



22. Age 

<20  

20-24  

25-29  

30-34  

35-39  

40-44  

45-49  

50-54  

55-59  

>59  

23. Which is the highest grade you have reached in your studies? 

Without studies, primary level uncompleted  

Primary level  

High school  

University  



24. How many people are in your family? 

Couple  

Children (Specify the amount)  

Others (Specify the amount)  

25. What is your house address? 

City  

Postal number  

26. What is your job address? 

City  

Postal number  

 


