Drinking Water at Carleton

May 22, 2008
Yui Takeshita

Julia Twichell

INTRODUCTION:

Clean drinking water is a basic human right.  However, water quality remains a controversial issue even in the United States.  In towns like Northfield, town water supply is well regulated.  In Northfield, four wells are supplied by water pumped in from the Jordan aquifer.  Fluoride, chlorine and polyphosphates are added to the water to respectively promote strong teeth, disinfect and remove discoloration.
  The Water Division publishes annual reports entitled the “Consumer Confidence Report” that describe the quality of the water supply.
  They test the levels of nitrates, trihalomethanes, fluoride, chlorine, barium, sodium, sulfate, lead, and copper.  Other than sodium and sulfate, these contaminants are strictly regulated.  All levels of these contaminants meet or exceed federal standards; however, in some cases, there are still traces of contaminants in the water.  

Similarly, Carleton College publishes an almost identical annual water report that reports on the safety of the college’s water, which also comes from the Jordan aquifer.
  In this study, we intend to test whether Carleton’s water quality is affected during its journey from the well to the tap.  In doing so, we will assess the possible ramifications of drinking tap water.  It is our hope that we can make the argument that tap water is completely healthy to drink.

Currently, there is a lot of skepticism about the health effects of drinking to much tap water.  Trihalomethanes are known carcinogens that can result as a byproduct of chlorination.  Lead pipes can alter the lead content in tap water, making it dangerous to drink.  The addition of fluorides has been highly debated due to its linkages with fluorosis in children under three years, and its controversial link to bone cancer in boys.
  The popularity of bottled water has skyrocketed because of these health scares.

Whether these scares are particularly well-grounded is debatable; there is no evidence yet that any of these contaminants do cause health problems at such low levels.  In fact, the state of Minnesota requires fluorides to be added to tap water because of its associated benefits for dental hygiene.  It is likely that drinking tap water is just as healthy as drinking bottled water, if not more healthy, due to the added benefits of fluoride.  Indeed, recent findings suggest that the trend towards bottled water has been associated with a sharp increase in the levels of tooth decay in children, which had previously been quite low.
  

In addition, bottled water is often not much different than tap water.  In 1974, the Safe Drinking Water Act appointed the Environmental Protection Agency (EPA) to regulate drinking water.  On the other hand, the Food and Drug Administration (FDA) regulates bottled water.  The FDA has essentially implemented the same regulations for bottled water that were set by the EPA to regulate tap water.  In effect, the standards for bottled and tap water are very similar.
  In fact, bottled water is often simply tap water that has been purified again by distillation, reverse osmosis, absolute 1 micron filtration or ozonation.  In contrast, tap water is purified by chlorination.
For environmental reasons, it may be prudent to prefer tap water over bottled water.  Using local sources of water removes the environmental cost of transport.  In addition, tap water reduces the amount of waste generated by drinking out of disposable plastic containers.  Furthermore, companies that advertise spring waters are required to take their water directly from the spring, which can affect the flow into downstream ecosystem, altering the physical conditions necessary for aquatic species.

In this study, we intend to help Carleton students to reassess their attitudes toward both tap water and bottled water by generating information and discussion on the topic.  Our scientific portion will publicly assess Carleton’s water supply at the end of the tap, to see if it is affected by the piping system.  We hope that through this project we make the scientific process more accessible to the general public.  Students will be able to bring water samples to us that can be tested on the spot for certain contaminants, discussed in detail below.  Meanwhile, we will survey students’ thoughts on water consumption to evaluate and induce discussion on common misconceptions about drinking water and the sustainability of using a local water source.
METHODS:
Lab work


Water samples from two bottled waters (Dasani and Aquafina), six drinking fountains, Lyman Lakes, Spring Creek, the Cannon River, and the West Gym pool were be collected and analyzed for nitrate, phosphate, iron, calcium carbonates (indicator for hardness), and chlorine concentration.

Iron, CaCO3, and chlorine concentrations were determined using the Chlorine, Hardness, Iron, and pH Test Kit, Model CN-39W, constructed by HACH.  The chlorine and iron concentrations (ppm) were measured using color disc colorimetry. Reagents (provided by the kit) were added into 5 ml of sample, and then the sample was placed in a color comparator, where its color was compared to an already existing chart with pre-determined concentrations. The range for the instrument for chlorine is 0-3.5ppm, and iron is 0-5.0 ppm, both in increments of 0.1 ppm.


The hardness was measured using the same kit. It was determined using drop count titration. The titrant reagent was added drop-wise until the sample turns color from pink to blue. The number of drops necessary for the color change equals the concentration of CaCO3 in gpg (grains per gallon), which is equal to 17.1 ppm.


Nitrate and phosphate concentrations were also assessed using color disc colorimetry from HACH water test kits with methods as previously described.
Student Outreach

After collecting our samples, we set up a “science table” at Sayles Hill, where we presented our results and measured the concentrations of iron, nitrates, phosphates, CaCO3 and chlorine in student’s water. Students were able to visibly compare the color of their water sample to the samples present on the table to determine the present contaminants.


The main purpose of this “science table” was to make science more accessible for the public and make learning about environmental issues a memorable and fun experience. It is an unfortunate truth that scientific results scare many people away. Therefore at this table, we intended to explain the scientific aspect of our project in everyday language.  We found that people were willing to learn and even partake in the process of water testing, and thought that this may have created more indelible memories than other forms of activism might.
RESULTS AND DISCUSSION:

The brief survey that we put out on our tabling day allowed us to gauge general thoughts about the upcoming student project that plans to eliminate bottled water from campus vendors (See attached data spreadsheet).  We are aware that our sampling was not random or scientific, and that we likely attracted more environmentally-conscious students.  However, it is important to note that even from this biased sampling, we did not see complete support of the campaign to eliminate bottled water sales at Carleton, and we advise ENTS students to think wisely about what the public wants before making changes (Graph 1).  

We hope that our small campaign made people at Carleton think more about their everyday choices and how they affect the environment.  We also hope that people learned more about how to approach an environmental issue scientifically.  As scientists, we both feel that it is important to learn what our responsibility as a researcher is.  How we spread our knowledge to the public matters, as most people do not read that obscure and information-packed scientific papers that are the forum for scientific discussion.  This project has helped us to consider the ways that we, as scientists, can contribute our knowledge to the public in a more accessible manner.
[image: image1.emf]What if Carleton got rid of bottled water? (1 = Great, 5 = NO!)

0

5

10

15

20

25

30

1 2 3 4 5

Rating

Frequency



� “City of Northfield: Water” 2007 http://www.ci.northfield.mn.us/cityservices/insideyourhome/water


� “City of Northfield Water Division: 2006 Annual Report to Consumers on Water Quality” 2006 http://www.ci.northfield.mn.us/assets/n/Nfld-Water-CCR-2006.pdf


� “Carleton College: 2006 Drinking Water Report” 2006


https://apps.carleton.edu/campus/facilities/environmental/water_report/


� “Tap Water: Now with Fluoride” Environmental Working Group http://www.ewg.org/node/22458


� “Bottled Water Cited as Contributing to Cavity Comeback”


Med Page Today http://www.medpagetoday.com/PrimaryCare/DentalHealth/tb/1756


� “Bottled Water: Better than Tap?” FDA Consumer Magazine July-August 2002 http://www.fda.gov/FDAC/features/2002/402_h2o.html


� Robert Glennon, Water Follies: Groundwater Pumping and the Fate of America’s Freshwaters, Island Press 2002.
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