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Bottled Water vs. Tap Water 
Time:  2 class periods  

National Benchmarks:  Benchmarks 5A: Diversity of Life; 5D Interdependence of Life; 5E: 

Flow of Matter and Energy; 9B:Symbolic Relationships; 9D:Uncertainty; 12B:Computation and 

Estimation; 12D:Communication Skills; 12E:Critical-Response Skills.   

National Science Content Standards: Science as Inquiry: A; Life Science: C: Biological 

Evolution; The Interdependence of Organisms; Matter, Energy, and Organization in Living 

Systems; Science and Technology: E: Abilities of Technological Design; Understandings about 

Science and Technology; Science in Personal and Social Perspectives: F: Population Growth; 

Natural Resources: Environmental Quality; Natural and Human-induced Hazards; Science and 

Technology in Local, National, and Global Challenges 

New York State Standards: 1, 2, 3, 4, 5, 6, 7 

  

Objective: Students will know the benefits and drawbacks of drinking bottled water, and be able 

to compare the quality of their local water source to bottled water.   

 

Lesson Outline:  
1. Students complete a blind ‘taste test’ of bottled and tap water 

2. Discuss results 

3. Students research the differences in water quality between their municipal water 

source and bottled water 

4. Students view a powerpoint that summarizes the drawbacks of bottled water 

 

Materials:  4 different types of bottled water (labels removed, numbered), tap water, clear cups, 

water analysis handout for each student. 

 

Preparation:  The water samples should all be at the same temperature.  It is also important to 

take the water samples out of their original containers if they are something special, such as Fuji 

water or Smart water.   

 

Engagement:  Take a poll of the students in the class.  Ask the students if they drink mostly tap 

water straight from the tap or water fountain, if they filter their tap water with something like 

Brita or the filters that go over the faucet, or if they drink bottled water.  Tally the numbers on 

the board.  Then ask the students if there is a particular brand of bottled water they prefer.  

Record these results on board also.  Students often prefer ‘spring water’ to tap water.  Make sure 

that students understand what a spring is, and why it is considered a ‘pure’ source of water.  If 

students don’t understand the importance of soil as a filter, you may want to complete the “Soil 

Filter” lesson with them.   

Exploration:  Give each student a cup, and go around the room with different water samples for 

the students to taste (labeled with numbers).   Have students compare their results in small 

groups and then as a class which water sample they liked the most and least (on a scale of 1-10), 

any odors.  Discuss the results with the class.   

 Next, provide copies of local municipal water treatment reports (several examples from 

Kingston, New York City, and Poughkeepsie are provided with this lesson, but it would be more 

effective to have your own town or city’s results) as well as examples of bottled water quality. 

Students will use the reports to answer the questions on the worksheet.     
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Explanation:  Using the powerpoint presentation as a guide, discuss the sources of the various 

waters including where tap water comes from and the sources of the bottled waters.  Chlorine is 

usually added to tap water and different minerals or electrolytes may be added to bottled waters.  

Discuss why taste alone is not a good judge of whether or not water is safe.  Since the FDA 

regulates bottled water (the EPA regulates tap water), the regulations are not as stringent.  In 

addition to the safety concerns, there are huge environmental and social impacts associated with 

using bottled water.  Connect to climate change issues by mentioning the transportation impacts 

and plastic bottle manufacturing process.   

Extension:  Have students create bar graphs for water type vs. number of students and bottled 

water preference vs. number of students.  Read articles, “Which Water is Tastiest?” and “The 

Purity Factor” from the New York Times, 2004.   

Evaluation:  Collect student worksheets.   

 

Comments:   
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Kingston, NY, Water Quality Report from 2006 
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Poughkeepsie, NY, Water Quality Report 2006 
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New York City Water Quality Report 2006
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Bottled Water Test results, report from the Natural Resources Defense Council: 

www.nrdc.org  

 

Bottled Water: As Pure as We Are Led to Believe? 

• While most bottled water apparently is of good quality, publicly available monitoring data are 
scarce. The underfunded and haphazard patchwork of regulatory programs has found numerous 
cases where bottled water has been contaminated at levels above state or federal standards. In 
some cases bottled water has been recalled.  

• Our "snapshot" testing of more than 1,000 bottles of 103 brands of water by three independent 
labs found that most bottled water tested was of good quality, but some brands' quality was 
spotty. About one third of the bottled waters we tested contained significant contamination (i.e., 
levels of chemical or bacterial contaminants exceeding those allowed under a state or industry 
standard or guideline) in at least one test. This is the most comprehensive independent testing of 
bottled water in the United States that is publicly available. Moreover, NRDC contracted with an 
independent data verification firm to confirm the accuracy of our positive test results. Still, the 
testing was limited. The labs tested most waters for about half of the drinking water contaminants 
regulated by FDA (to control costs). They found: 

o Nearly one in four of the waters tested (23 of the 103 waters, or 22 percent) violated strict 
applicable state (California) limits for bottled water in at least one sample, most 
commonly for arsenic or certain cancer-causing man-made ("synthetic") organic 
compounds. Another three waters sold outside of California (3 percent of the national 
total) violated industry-recommended standards for synthetic organic compounds in at 
least one sample, but unlike in California, those industry standards were not enforceable 
in the states (Florida and Texas) in which they were sold.  

o Nearly one in five tested waters (18 of the 103, or 17 percent) contained, in at least one 
sample, more bacteria than allowed under microbiological-purity "guidelines" 
(unenforceable sanitation guidelines based on heterotrophic plate count [HPC] bacteria 
levels in the water) adopted by some states, the industry, and the EU. The U.S. bottled 
water industry uses HPC guidelines, and there are European HPC standards applicable 
overseas to certain bottled waters, but there are no U.S. standards in light of strong 
bottler opposition to making such limits legally binding.  

o In sum, approximately one third of the tested waters (34 of 103 waters, or 33 percent) 
violated an enforceable state standard or exceeded microbiological-purity guidelines, or 
both, in at least one sample. We were unable to test for many microbial contaminants, 
such as Cryptosporidium, because the logistics and cost of testing for them post-bottling 
were beyond our means.  

o Four waters (4 percent) violated the generally weak federal bottled water standards (two 
for excessive fluoride and two for excessive coliform bacteria; neither of the two latter 
waters were found to be contaminated with coliform bacteria in our testing of a different 
lot of the same brand). 

o About one fifth of the waters contained synthetic organic chemicals -- such as industrial 
chemicals (e.g., toluene or xylene) or chemicals used in manufacturing plastic (e.g., 
phthalate, adipate, or styrene) -- in at least one sample, but generally at levels below 
state and federal standards. One sample contained phthalate -- a carcinogen that 
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leaches from plastic -- at a level twice the tap water standard, but there is no bottled 
water standard for this chemical; two other samples from different batches of this same 
water contained no detectable phthalate.  

o In addition, many waters contained arsenic, nitrates, or other inorganic contaminants at 
levels below current standards. While in most cases the levels found were not surprising, 
in eight cases arsenic was found in at least one test at a level of potential health concern. 

o For purposes of comparison, we note that EPA recently reported that in 1996 about 1 in 
10 community tap water systems (serving about one seventh of the U.S. population) 
violated EPA's tap water treatment or contaminant standards, and 28 percent of tap 
water systems violated significant water-monitoring or reporting requirements. In addition, 
the tap water of more than 32 million Americans (and perhaps more) exceeds 2 parts per 
billion (ppb) arsenic (the California Proposition 65 warning level, applicable to bottled 
water, is 5 ppb); and 80 to 100 million Americans drink tap water that contains very 
significant trihalomethane levels (over 40 ppb). Thus, while much tap water is supplied by 
systems that have violated EPA standards or that serve water containing substantial 
levels of risky contaminants, apparently the majority of the country's tap water passes 
EPA standards. Therefore, while much tap water is indeed risky, having compared 
available data we conclude that there is no assurance that bottled water is any safer than 
tap water. 

• Other academic and government bottled water surveys generally are consistent with the testing 
NRDC commissioned. Though usually limited in scope, these studies also have found that most 
bottled water meets applicable enforceable standards, but that a minority of waters contain 
chemical or microbiological contaminants of potential concern. 
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The entire report can be found at: http://www.nrdc.org/water/drinking/bw/appa.asp and contains most bottled water brands.  

Below is only a sample.   

 

Brand(a

) 
Tes

t # 
Water 

Type 
Purchase 

Location 
Source 

of 
Water 

(if 

listed)  

Contaminant & Level Found(b) Number of 

Bottles 
Tested 

Lab 

Rep. # 
Comments 

     HPC 
Bacteria(c) 
(Guidelines 

500 cfu/ml; 

no 

enforceable 

standard) in 

cfu/ml 

Arsenic(d
) 
(CA Prop. 

65 Level 5 

ppb) in 

ppb 

TTHMs(e
)  
(CA & 

Industry 

bottled 

water 

standard 

10 ppb) in 

ppb 

Chlorofor
m 
(CA Prop. 

65 Level l0 

ppb) in ppb 

BDCM(f
)  
(CA 

Prop. 65 

Level 2.5 

ppb) in 

ppb 

DBCM 
(g) 
(CA 

Prop. 65 

Level 

3.5 ppb) 

in ppb 

Phthalate 
(DEHP)  
(Tap water standard 

6 ppb) no bottled 

water standard 

Nitrate 
(Fed. & 

CA 

standard 

10 ppm) 

in ppm  

Other    

Perrier 2 Sparklin

g 

Mineral 
Water 

(25 fl 

oz.) 

Los Angeles Vergeze

, France 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detecte

d 

Not 

Detected 
2.6 2-

Chlorotoluen

e found at 3.7 
ppb 

3 (1 for each 

contaminant 

type)  

EQI-1-

LA 36- 

LA 38 

Chlorotoluen

e of unknown 

origin. 

Perrier* 3 Sparklin
g 

Mineral 

Water (1 

liter) 

San 
Francisco 

Vergeze
, France 

Not 
Detected 

Not 
Detected 

Not 
Detected 

Not 
Detected 

Not 
Detected 

Not 
Detecte

d 

Di(2-
ethylhexyl)Phthalat

e detected at 12 

ppb*  

4.3 No detection 
of 2-

Chlorotoluen

e 

10 
(composited) 

SA-
712-

0032 

Exceeds 6 
ppb tap water 

standard for 

Di(2-

ethylhexyl) 

phthalate 

(DEHP), but 

there is no 

standard for 
bottled water 

for this 

chemical. 

California 

does not 

allow this 

DEHP level 

in the source 
water for 

bottled water, 

but sets no 

DEHP 

standard for 

finished 

bottled water.  
Perrier 4 Sparklin

g 

San 

Francisco 
Vergeze

, France 
No test No test No test No test No test No test No test 4.1 No test 10 

(composited) 
SA-

808-

Nitrate retest. 
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Mineral 

Water 
1662 

Poland 

Spring† 
1 Natural 

Spring 

Water  

(1 liter) 

Washington

, DC  750† Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detecte

d 

Not 

Detected 
Not 

Detecte

d 
 10 

(composited) 
298808

-965 

(819-

824) 

HPC bacteria 

found at 

levels 

exceeding 

guideline 

applied by 
some states to 

bottled water. 
Poland 

Spring† 
2 Natural 

Spring 
Water  

(1 liter) 

Washington

, DC  5 of 10 

bottles 
tested had 

HPC 

bacterial 

overgrowth

† 

No test No test No test No test No test No test No test  10 

(individually
) 

298 

808-
965 

(809-

818) 

Bacterial 

overgrowth 
was observed 

in 5 of the 10 

bottles tested. 

The presence 

of a large 

number of 

non-coliform 

HPC bacteria 
may be 

inhibiting the 

detection of 

coliform 

bacteria 

during the 

testing. See 
text for 

discussion of 

HPC bacteria. 
Polar 1 Spring 

Water  

(1 

gallon) 

Washington
, DC 

Crystal 
Springs, 

Spring 

Grove, 

VT 

Not 
Detected 

Not 
Detected 

0.1  0.1 Not 
Detected 

Not 
Detecte

d 

Not 
Detected 

0.8  Toluene 
detected at 

2.5 ppb, (well 

below the 

standard of 

1000 ppb) 

10 
(composited) 

298 
808-

965 

(851-

856) 

Toluene is 
often an 

indicator of 

the presence 

of gasoline or 

industrial 

chemicals, 

here of 

unknown 
origin. 

Polar 2 Spring 

Water  
(1 

gallon) 

Washington

, DC 
Crystal 

Springs, 
Spring 

Grove, 

VT 

Not 

Detected 
No test No test No test No test No test No test No test  10 

(individually
) 

298 

808-
965 

(841-

850) 
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Chemical Standard
Our Tap 
Water

Evian
Poland 
Spring

Shop Rite

Aluminum .02 mg/L 0.030 0.009 <0.005 <0.005

Barium 2 mg/L 0.024 0.108 0.001 0.004

Chloride 250 mg/L 25 4.5 5 1.5

Nitrate 10 mg/L 0.65 0.74 0.23 0.20

Nitrite 1 mg/L 0.01 0.03 <0.02 <0.02

pH 6.5-8.5 7.62 7.84 6.37 6.26

Total Hardness - mg/L 92.6 304 48 9

Total Organic 
Carbon

- mg/L 2.0 <1 <1 <1

Turbidity 0.5 NTU 0.10 0.07 0.05 0.05

Cost Per Gallon $0.0016 $5.2617 $3.3690 $0.5900

 
 

This information comes from the Poughkeepsie Water Treatment facility, www.pokwater.com and compares ‘our water’ with 

three different bottled water companies.   


