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CHLORINE 
 
“Cancer risk among people drinking chlorinated water is 93% higher than among 
those whose water does not contain chlorine.” - Saginaw Hospital, Dr JM Price MD 
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Conventional:   75% of American cities chlorinate water 
    Paper bleaching and 300 organochlorides created 
     
Terms:   tri-halo-methanes (THMs) 

Organochlorides 
Trihalomethanes 
Halogens 
Halides  
Bioaccumulative 
Dioxin 
chlorination byproducts (CBPs) 

 
 

CHLORINE: A VOLITILE CHEMICAL 
Source: Conscious Eating by Dr. Gabriel Cousens, M.D. (503) 
 
THE TRADITION OF PUTTING ADDITIVES in water by dumping questionably safe chemicals in the water 
started unwittingly with the addition of chlorine to water to protect us against waterborne diseases 
such as cholera, typhoid, dysentery, and hepatitis. Unfortunately, chlorine is a volatile chemical that 
likes to combine with the various industrial pollutants dumped into waterways. When chlorine 
combines with certain other chemicals it forms a class of toxic chemicals called tri-halo-methanes 
(THMs). Some examples of THMs are carbon-tetrachloride and chloroform. If this were not enough, 
the dumping and washing off of pesticides from the land brings many other chlorinated hydrocarbons 
into our waters, such as DDT, PCBs, and dioxin. 
 
 
 

CHLORINE AND THE THYROID GLAND 
Source: Fighting Radiation and Chemical Pollutants with Foods, Herbs, and Vitamins (78) 
 
Unfortunately, iodine is leached from the thyroid gland when we drink chlorinated tap water. Most 
cities in the U.S. now add chlorine to their drinking water. Our bodies are over 70 percent water, and 
our health is directly influenced by the quality of our drinking water.  
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CHLORINATED TAP WATER LINKED TO BIRTH DEFECTS  
By Jacqui Thornton Health Correspondent and Martyn Halle 
  
 
Scientists from Imperial College, London University, will carry out the research after doctors in Norway, 
Canada and the United States reported higher levels of birth defects in areas where chlorine is used, 
compared with drinking water treated by alternative methods. A Norwegian study of 141,000 births 
over three years found a 14 per cent increased risk of birth defects in areas with chlorinated 
water. Scientists have already found an association between chlorine and an increased risk of bowel, 
kidney and bladder cancer, but it is the first time that a link has been found with higher levels of spina 
bifida.   
 
 

CHLORINE IN SWIMMING POOLS POSES RISK OF 
SPONTANEOUS ABORTIONS 
Source: http://www.mercola.com/2002/apr/17/chlorine.htm  
 
Researchers at Imperial College London said they found levels of trihalomethanes (THMs), a by-
product of chlorine, in London swimming pools that were higher than amounts found in tap water 
that had been associated with health problems.  
 
There have been some previous studies carried out with tap water where they found some effects like 
spontaneous abortion, stillbirths and congenital malformations at lower levels of these byproducts.  
 
The by-product levels are relatively high but scientists do not know what effects THMs in swimming 
pools might have on pregnant women and unborn babies.  
 
THMs are formed when chlorine, which is added to swimming pools to keep them clean, reacts with 
organic matter such as skin or hair.  
 
More information is needed about THMs, which can be swallowed or inhaled, and their impact on 
pregnant women. In the meantime efforts should be made to reduce the levels.  
 
Chlorine has been considered necessary to disinfectant swimming pools but the scientists said levels 
of THMs can be reduced by making sure people clean themselves before swimming. Filtering the 
water can also help to keep organic matter at low levels.  
 
The scientists examined 44 water samples from eight indoor pools in London and compared the levels 
of THMs found in the pools and in tap water. Although the amount of THMs varied according to the 
water temperature and the number of people in the pool, it was higher than levels found in tap water.  
BBC News April 4, 2002 
 
Dr. Mercola's Comment: 
Swimming is a wonderful sport. Many people enjoy exercising in the water. 
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The best place to swim is where many of our Paleolithic ancestors swam, in the ocean. The salt 
water actually serves to kill many of the parasites that live on our skin and in our nasal passages 
and eyes and takes a huge stress off our immune system. Additionally, we tend to absorb many 
of the valuable minerals from the water. 
 
Unfortunately, a chlorinated swimming pool is a far inferior alternative. The chlorine in most 
pools is rapidly absorbed through your skin and can contribute to some major disruptions in 
your biochemistry. 
 
If you don't drink unfiltered tap water, you will certainly want to avoid swimming in pools as 
you can absorb more chlorine after one hour in a pool than you will from a week of drinking tap 
water. 
 
There are many alternatives. The simplest one would be Baquacil (most pool stores have this in 
stock), which is a form of hydrogen peroxide.  
 
One could also use ozone. Both of these approaches are oxidative therapies that will kill the 
organisms in the pool similar to chlorine (which also is an oxidative agent).  
 
Related Articles: 

Government Should Pressure Industry to Limit Chlorine's Use 

The Dangers of Chlorine and Issues With Sucralose 

Exposure to Chlorinated Water May Increase Risk of Stillbirth 
 

CHLORINE, CANCER AND HEART DISEASE 
Source: Dr. Edward Group  
Global Healing Center 
 
"We are quite convinced, based on this study, that there is an association between cancer and chlorinated 
water." - Medical College Of Wisconsin research team 
 
The addition of chlorine to our drinking water began in the late 1800s and by 1904 was the standard in 
water treatment, and for the most part remains so today. We don’t use chlorine because it’s the safest 
or even the most effective means of disinfection, we use it because it is the cheapest. In spite of all our 
technological advances, we essentially still pour bleach in our water before we drink it. The long term 
effects of chlorinated drinking water have just recently being recognized. According to the U.S. 
Council Of Environmental Quality, “Cancer risk among people drinking chlorinated water is 93% 
higher than among those whose water does not contain chlorine.” 
 
Dr. Joseph Price wrote a highly controversial book in the late sixties titled 
Coronaries/Cholesterol/Chlorine and concluded that nothing can negate the incontrovertible fact, the 
basic cause of atherosclerosis and resulting entities such as heart attacks and stroke, is chlorine.” Dr. 
Price later headed up a study using chickens as test subjects, where two groups of several hundred 
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birds were observed throughout their span to maturity. One group was given water with chlorine and 
the other without. The group raised with chlorine, when autopsied, showed some level of heart or 
circulatory disease in every specimen, the group without had no incidence of disease. The group with 
chlorine under winter conditions, showed outward signs of poor circulation, shivering, drooped 
feathers and a reduced level of activity. The group without chlorine grew faster, larger and displayed 
vigorous health. This study was well recepted in the poultry industry and is still used as a reference 
today. As a result, most large poultry producers use dechlorinated water. It would be a common sense 
conclusion that if regular chlorinated tap water is not good enough for the chickens, then it probably 
is not good enough for us humans! 
 
There is a lot of well founded concern about chlorine. When chlorine is added to our water, it 
combines with other natural compounds to form Trihalomethanes (chlorination byproducts), or THMs. 
These chlorine byproducts trigger the production of free radicals in the body, causing cell damage, 
and are highly carcinogenic. “Although concentrations of these carcinogens (THMs) are low, it is 
precisely these low levels that cancer scientists believe are responsible for the majority of human 
cancers in the United States“. The Environmental Defense Fund 
 
Simply stated chlorine is a pesticide, as defined by the U.S. EPA, who’s sole purpose is to kill living 
organisms. When we consume water containing chlorine, it kills some part of us, destroying cells and 
tissue inside our body. Dr. Robert Carlson, a highly respected University of Minnesota researcher who’s 
work is sponsored by the Federal Environmental Protection Agency, sums it up by claiming , “the 
chlorine problem is similar to that of air pollution”, and adds that “chlorine is the greatest crippler and 
killer of modern times!” 
 
Breast cancer, which now effects one in every eight women in North America, has recently been 
linked to the accumulation of chlorine compounds in the breast tissue. A study carried out in 
Hartford Connecticut, the first of it’s kind in North America, found that, “women with breast 
cancer have 50% to 60% higher levels of organochlorines (chlorination byproducts) in their 
breast tissue than women without breast cancer.” 
 
One of the most shocking components to all of these studies is that up to 2/3s of our harmful exposure 
to chlorine is due to inhalation of steam and skin absorption while showering. A warm shower opens 
up the pores of the skin and allows for excelerated absorption of chlorine and other chemicals in 
water. The steam we inhale while showering can contain up to 50 times the level of chemicals than tap 
water due to the fact that chlorine and most other contaminants vaporize much faster and at a lower 
temperature than water. Inhalation is a much more harmful means of exposure since the chlorine gas 
(chloroform) we inhale goes directly into our blood stream. When we drink contaminated water the 
toxins are partially filtered out by our kidneys and digestive system. Chlorine vapors are known to be a 
strong irritant to the sensitive tissue and bronchial passages inside our lungs, it was used as a chemical 
weapon in World War II. The inhalation of chlorine is a suspected cause of asthma and bronchitis, 
especially in children… which has increased 300% in the last two decades. “Showering is suspected as 
the primary cause of elevated levels of chloroform in nearly every home because of chlorine in the 
water.” Dr Lance Wallace, U.S. Environmental Protection Agency. 
 
Chlorine in shower water also has a very negative cosmetic effect, robbing our skin and hair of 
moisture and elasticity, resulting in a less vibrant and youthful appearance. Anyone who has ever 
swam in a chlorinated pool can relate to the harsh effects that chlorine has on the skin and hair. What’s 
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surprising is that we commonly find higher levels of chlorine in our tap water than is recommended 
safe for swimming pools. 
 
Aside from all the health risks related to chlorine in our water, it is the primary cause of bad taste and 
odor in drinking water. The objectionable taste causes many people to turn to other less healthful 
beverages like soft drinks, tea or other sweetened drinks. A decreased intake of water, for any reason, 
can only result in a lower degree of health. 
 
The good news is that chlorine is one of the easiest substances to remove from our water. For that 
reason it logically should serve it’s purpose of keeping our water free from harmful bacteria and water 
borne diseases right up to the time of consumption, where it should then be removed by quality 
home water filtration. 
 
No one will argue that chlorine serves an important purpose, and that the hazards of doing away with 
chlorine are greater than or equal to the related health risks. The simple truth is that chlorine is likely 
here to stay. The idea that we could do away with chlorine any time in the near future is just not 
realistic. It is also clear that chlorine represents a very real and serious threat to our health and should 
be removed in our homes, at the point of use, both from the water we drink and the water we shower 
in. 
 
 

CHLORINATED BODIES 
Source: http://www.mercola.com 
Government Should Pressure Industry to Limit Chlorine's Use  
By Nicholas Regush (ABCNews.com) 
 
 "Chlorine." There, I wrote it and I’m glad.  
 
I instinctively gaze slowly to my left and then to my right to determine whether any chemical industry 
lobbyist, snoop, or public relations specialist saw me sneer when I started thinking "chlorine." 
 
"Chlorine is helping to slowly kill this planet and all living creatures on it." That felt good too. I must be 
feeling ultra-bold today.  
 
Chlorine is the chemical that companies use to make a variety of common products, including plastics, 
pesticides and paper. Chlorine is also used to treat water. Some of the by-products of chlorine 
usage are pollutants such as PCBs, DDT, and dioxins.  
 
Where's the Moxie on Chlorine? 
I just wish that our presidential-aspiring environmental champions, Al Gore and George W. Bush, could 
also write or say "chlorine." It would be very exciting indeed if at least one of the candidates reached 
out to the American public and actually said something like: "Current federal environmental policy to 
control the risk of poisoning our country with chlorine-based chemicals stinks. These substances are 
building up everywhere -- in the environment, food and our bodies."  
 
I would expect the candidate to instinctively gaze to his left and then to his right to determine which 
chemical industry lobbyists were already beginning to twitch. 
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Those twitches would undoubtedly become big-time spasms should the candidate take the next vital 
step and warn that these types of chemicals -- so-called "organochlorines" -- have been associated 
with cancer, immune problems, and fertility and developmental disorders. 
 
Try to imagine a presidential candidate who would then propose that the major way to deal with such 
wide-scale and accumulating toxicity, in this country, and indeed, worldwide, would be to establish a 
program that would lay out a timetable to reduce the use of chlorine and usher in less toxic 
manufacturing methods.  
 
Powerful Chlorine and Chemical Lobby 
But a policy to switch even gradually from chlorine-based manufacturing to alternative methods 
would be a dead-on assault on the chemical industry which has shown itself to be powerfully -- and 
skillfully -- entrenched against such thinking. 
 
Several years ago, the Environmental Protection Agency had the audacity to suggest that a study be 
launched to determine how feasible it would be to move away from chlorine to some degree, in say, 
solvent manufacturing and water treatment. 
 
This did not sit well with the Chemical Manufacturers’ Association or the Chlorine Institute which were 
not about to take such lip from the EPA or the White House. Imagine, the government actually backed 
down when the industry turned on some heat. The chemical industry strongly protects current EPA 
policy, which merely involves some toxicological testing, population studies to measure the effects of 
certain pollutants, some specific and more detailed investigation of products and pollution control 
technologies. 
 
In other words, the EPA tries to assess the risk of individual chemicals (as many as time and money 
allow) with the goal of managing that risk so that it is low enough not to cause any harm. 
  
Enough Science to Make Changes 
Sure, and aardvarks write poetry. 
The sobering fact is that in most cases science isn’t even close to understanding the potential short-
term and long-term impact of these chlorine-based chemicals on the body and environment. There 
are hundreds of them. And science isn’t even close to understanding what levels of these chemicals 
can cause damage. 
 
The chemical industry likes to carp on the notion that any policy suggesting a move away from 
chlorine doesn’t have the "sound science" to stand on.  
 
In the book Pandora’s Poison, Joe Thornton of Columbia University’s Center for Environmental 
Research and Conservation contends there is enough sound science available to understand that 
chlorine can cause big trouble to the body and environment and that a wide range of alternatives to 
this chemical are readily available. 
 
For example, ozone, ultraviolet light are just some of the alternatives to chlorine use in 
disinfecting our drinking water. Wood, metal, glass and textiles and chlorine-free plastics could 
replace vinyl applications in construction and packaging. 
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Thornton’s book should be important reading to both presidential candidates who think 
environmental policy is better management of current pollutants rather than their reduction or 
replacement. 
 
Come on candidates, stop looking over your shoulders at the lobbyists.  
 
Nicholas Regush produces medical features for ABCNEWS. In his weekly column, published Thursdays, he 
looks at medical trouble spots, heralds innovative achievements and analyzes health trends that may 
greatly influence our lives. His latest book is The Virus Within.  
 
Dr. Mercola's Comment:  
Nick Reglush is one of my favorite traditional media journalists. He does an incredible job of 
speaking the truth. If you haven't shifted over to bottled or filtered water yet, what is stopping 
you? The Culligan filter available at most Walgreen's store is superior to Brita and is under $25. 
It is not the best filter, but it is far better than drinking chlorinated water. Another 
recommendation of mine is the GE Smart Water, which was top rated in Consumer Reports 
December 2002. 
 
Related Articles: 
Exposure to Chlorinated Water May Increase Risk of Stillbirth 
Chlorinated Water Linked To Birth Defects In Norway  
Chlorinated Water and Cancer 
 

CHLORINATED WATER CAN AFFECT CANCER RISK 
 http://www.mercola.com/1997/archive/cancer_risk.htm 
 
 
LIFETIME CONSUMPTION OF CHLORINATED TAP WATER CAN MORE THAN DOUBLE THE RISK OF 
BLADDER AND RECTAL CANCERS IN CERTAIN INDIVIDUALS, TWO NEW STUDIES CONCLUDE.  
 
Both studies examined the lifetime water-consumption patterns, diets and lifestyles of over 2,200 
middle-aged and elderly Iowans suffering from either bladder, colon, or rectal cancers. Those profiles 
were then compared with those of a pool of nearly 2,000 healthy 'controls'.  
 
Recent research has suggested that chlorine reacts with naturally-found organic compounds in water 
to form what the study authors call "chlorination byproducts."  
 
They say many of these byproducts are "mutagenic and/or carcinogenic." The first study found that 
smoking men who drank chlorinated tap water for more than 40 years faced double the risk of 
bladder cancer compared with smoking men who drank nonchlorinated water. Women who drank 
chlorinated water, on the other hand, had only slightly raised risks for bladder cancers, regardless of 
(their) smoking status.  
 
The second study found that rates for rectal cancers for both sexes escalated with duration of 
consumption of chlorinated water. Individuals on low-fiber diets who also drank chlorinated water for 
over 40 years more than doubled their risk for rectal cancer, compared with lifetime drinkers of 
nonchlorinated water.  
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Similar differences were also found between the risk patterns of chlorinated-water drinkers who 
exercised at least once a week, and those who exercised just once a month, or less. Experts have long 
recommended regular exercise as one means of reducing one's risk of rectal and other cancers.  
 
The study found no link between the long-term consumption of chlorinated tap water and the 
incidence of colon cancer. This was not surprising, the researchers explain, since colon tumors have 
very different patterns of genesis and development compared with rectal tumors.  
 
They speculate that the source of chlorinated tap water may help determine its potential to promote 
cancers.  
 
Since surface water (such as that found in lakes and reservoirs) usually contains higher concentrations 
of organic compounds, the study authors say it is also more likely to contain higher levels of 
(potentially carcinogenic) chlorination byproducts, compared with water sourced from deep 
underground.  
Epidemiology 1998;9(1):21-28, 29-35 
 
 

HEALTH EFFECTS OF CHLORINE IN DRINKING WATER 
GAIA Int. Water Treatment Technologies Edthofer & Petr OEG Bahnstrasse 31, A-3061 Ollersbach Tel.: 
0699/ 110 32 006, 0699/ 123 02 449 Fax: 02772/ 55 200, e-mail: gaia2001@europe.com 
 
 
The U.S. General Accounting Office reports that there are serious deficiencies in water treatment 
plants in 75% of the states. More than 120 million people ( about 50% of the population) may get 
unsafe water according to a study conducted by the Natural Resources Defense Council.  
 
U.S. Health Officials estimate 900,000 people each year become ill - and possibly 900 die - from 
waterborne disease.  
 
The General Accounting Office estimates 66% of Safe Drinking Water Act violations aren’t reported.  
 
The contamination of water is directly related to the degree of contamination of our environment. 
Rainwater flushes airborne pollution from the skies, and then washes over the land before running 
into the, rivers, aquifers, and lakes that supply our drinking water. Any and all chemicals generated by 
human activity can and will find their way into water supplies.  
 
The chemical element chlorine is a corrosive, poisonous, greenish-yellow gas that has a 
suffocating odor and is 2 1/2 times heavier than air. Chlorine belongs to the group of elements 
called halogens. The halogens combine with metals to form compounds called halides. Chlorine is 
manufactured commercially by running an electric current through salt water. This process 
produces free chlorine, hydrogen, and sodium hydroxide. Chlorine is changed to its liquid form by 
compressing the gas, the resulting liquid is then shipped. Liquid chlorine is mixed into drinking water 
and swimming pools to destroy bacteria.  
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Until recently, concerns about drinking water focused on eliminating pathogens. The chlorine used to 
reduce the risk of infectious disease may account for a substantial portion of the cancer risk associated 
with drinking water. Chlorination of drinking water was a major factor in the reduction in the mortality 
rates associated with waterborne pathogen. The use of chlorine was believed to be safe. This view is 
evident in an article, which appeared on the back page of the New York Times . The report stated that 
with the use of chlorine, "Any municipal water supply can be made as pure as mountain spring water. 
Chlorination destroys all animal and microbial life, leaving no trace of itself afterwards.". This 
statement reflected opinion accepted until recent years when halogenated organic compounds, such 
as chloroform, were identified in chlorinated drinking water supplies. Recent surveys show that these 
compounds are common in water supplies throughout the United States.  
 
These concerns about cancer risks associated with chemical contamination from chlorination by-
products have resulted in numerous epidemiological studies. These studies generally support the 
notion that by-products of chlorination are associated with increased cancer risks.  
 
Chlorine is used to combat microbial contamination, but it can react with organic matter in the water 
and form dangerous, carcinogenic trihalomethanes.  
 
According to Dr. Joseph M. Price, MD, in Moseby's Medical Dictionary,  
 
"Chlorine is the greatest crippler and killer of modern times. It is an insidious poison.".  
 
In a 1992 study that made front-page headlines, and was reported on in the July issue of the American 
Journal of Public Health researchers at the Medical College of Wisconsin in Milwaukee found that 
people who regularly drink tap water containing high levels of chlorine by-products have a greater risk 
of developing bladder and rectal cancers than people who drink unchlorinated water. The study 
estimates that about 9 percent of all bladder cancer and 18 percent of all rectal cancer cases are 
associated with long-term consumption of these by-products. This amounts to over 20,000 new cases 
each year.  
 
Morris, with epidemiologist Thomas C. Chalmers and his colleagues at Harvard, used a new technique 
called meta-analysis to combine the results from the 10 best studies, yielding the new findings. They 
report that people drinking chlorinated water over long periods have a 21% increase in the risk 
of contracting bladder cancer and a 38% increase in the risk of rectal cancer. "I am quite 
convinced, based on this study, that there is an association between cancer and chlorinated water.", 
says Robert D. Morris of the Medical College of Wisconsin in Milwaukee, who directed the new study.  
 
About 90% of the population is drinking water which may contain hundreds of these 
Disinfection By-products (DBPs), also known as Trihalomethanes. The Environmental Protection 
Agency lowered the Maximum Contaminant Level for Disinfection By-products but it will be years 
before the new standard goes into effect.  
 
In his book, Coronaries/Cholesterol/Chlorine, Joseph M. Price, MD presents startling evidence that 
trihalomethanes, are the "prime causative agents of artherosclerosis and its inevitable result, the 
heart attack or stroke." These trihalomethanes are created when the chlorine that is added to the 
municipal water supply reacts with organic matter such as leaves, twigs, or chemicals from agricultural 
runoff.  
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Here's What The Experts Have To Say:  
The drinking of chlorinated water has finally been officially linked to an increased incidence of colon 
cancer. An epidemiologist at Oak Ridge Associated Universities completed a study of colon cancer 
victims and non-cancer patients and concluded that the drinking of chlorinated water for 15 years or 
more was conducive to a high rate of colon cancer." Health Freedom News, January/February 1987  
 
"Long-term drinking of chlorinated water appears to increase a person's risk of developing bladder 
cancer as much as 80%," according to a study published in the Journal of the National Cancer Institute. 
Some 45,000 Americans are diagnosed every year with bladder cancer. St. Paul Dispatch & Pioneer 
Press, December 17, 1987  
 
"Although concentrations of these carcinogens are low...it is precisely these low levels which cancer 
scientists believe are responsible for the majority of human cancers in the United States." Report 
Issued By The Environmental Defense Fund  
 
"Chlorine itself is not believed to be the problem. Scientists suspect that the actual cause of the 
bladder cancers is a group of chemicals that form as result of reactions between the chlorine 
and natural substances and pollutants in the water." (organic matter such as leaves and twigs.) St. 
Paul Dispatch & Pioneer Press, December 17, 1987  
 
Greenpeace reports have found chlorine-based compounds to be the most common toxic and 
persistent pollutants in the Great Lakes. 
 
Summary and Prevention Strategies  
In its proposal for revamping the Clean Water Act, the Environmental Protection Agency has 
recommended examining chlorine's impact on health and the environment (SN: 1/22/94, p.59). The 
agency's proposed $2 million, one-year chlorine study would look at the effects of the use of chlorine 
and chlorine compounds in the manufacture of paper, solvents, and plastics and in disinfecting waste 
water and drinking water, says EPA' James F. Pendergast.  
 
Contaminants may enter water supplies at many points before reaching the tap. The carcinogens in 
drinking water at the point of use may result from contamination of source water, arise from the 
treatment processes, or enter as the water is transported to the consumer. Varied carcinogens may 
contaminate the source water, but they usually exist in drinking water at low concentrations. However, 
chemicals that enter drinking water during water treatment are limited in number, but appear in 
drinking water supplies with greater frequency than most source water contaminants.  
 
Under conditions of average temperature, humidity, and activity, the human body loses and, 
therefore, must replace about 2.3 liters of water each day.  
 
Two-thirds of this consumption is in the form of water or some other beverage. Concerns about the 
health risks or taste of drinking water may cause those who consume tap water to shift to bottled 
water, or other beverages. These beverages may include sweetened soft drinks and alcoholic 
beverages, which can pose health risks greater than those associated with drinking water.  
 
To stop chlorination of drinking water to eliminate the elevated cancer risks from chlorination by-
products would be foolhardy. Nonetheless, the data provide strong evidence to support expanded 
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efforts in research and development of alternatives to chlorination for the disinfection of drinking 
water. Chlorination is particularly effective in preventing recontamination during distribution. 
Alternatives must provide a similar level of protection. Perhaps the most viable alternative is point of 
use water treatment units.  
 
The weight of the evidence suggests that chlorination by-products pose substantial cancer risks that 
should be reduced. 
 
 
 
 

HOW ABOUT CHLORINE? 
 Source: Tim O’Shea, http://thedoctorwithin.com/index_fr.php?page=articles/water.php  
 
 
Chloride as it exists in nature is an element, a raw mineral that is actually an essential mineral in human 
nutrition, as we saw in the Minerals chapter. We evolved from the salt water of the ocean, which has 
natural sodium chloride.  
 
Industrial chlorine, by contrast, is another thing altogether. Industrial chlorine is not a natural 
compound. It must be manufactured, by passing an electric current through regular salt (sodium 
chloride) The result is a toxic gas which can then be complexed to form many industrial products. 
Examples are medicines, plastics, solvents, sealants, bleach, computer chips, paints, and disinfectants. 
(Chlorophiles) 
 
From here on out, “chlorine” means the industrial type.  
 
Chlorine gas was a weapon used in WWI. This powerful neurotoxin is so poisonous that it was 
outlawed by international war codes. Chlorine gas cannot be screened out by our lungs - it goes in 
faster than oxygen, and is immediately absorbed into the bloodstream when it is inhaled. If the 
concentration is adequate, death is instantaneous. 
 
Europeans remember all this - that's where WWI happened. Swimming pools in most of Europe are not 
chlorinated. When European athletes come to the U.S. to compete in swimming events, they have 
forfeited events rather than swim in a chlorinated pool. 
 
The problem is that chlorine gas is formed where chlorinated water comes in contact with air. That's 
why your nose burns when your put your face close to the surface of a chlorinated pool. Same thing 
happens with tap water, although to a lesser degree. 
 
WHY IS CHLORINE IN OUR WATER? 
Chlorine has been used in the U.S. as a treatment for water purification for most of the past century.  
 
When added to our water supply, chlorine complexes with free contaminants like iron, manganese, 
and hydrogen sulfide. Any chlorine left over can kill most bacterials and microorganisms. Chlorine was 
definitely responsible for a radical drop in cases of typhoid early in the century. (Water Review) Same 
with cholera and amoebic dysentery. (Rathburn) 
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Cryptosporidium and Giardia are two biologicals resistant to chlorine because they form protective 
cysts. But most other living microbes in the water supply are killed by adding chlorine. Now obviously 
we don't want microbugs in our drinking water, so it seems chlorine has some benefit. The problem 
comes in with: 
 
- the amounts of chlorine added 
 
- carcinogenic chlorine by-products (organochlorines) 
 
Chemicals are measured in water in units called PPM, or parts per million. The standard amount of 
chlorine sufficient to kill biologicals is 0.5 PPM, as agreed by most scientists. This is the recommended 
dose for municipal water supplies. The problem arises when scientists don't have control of the input. 
Usually it's the local water guy. And this guy is all over the place as far as consistent levels are 
concerned. Some cities have been found to have levels as high as 50 PPM. 
 
The second problem is by-products. Chlorine has an annoying habit of reacting with hydrocarbons 
(organic matter) to form little devils like trihalomethanes - THMs. Definitely carcinogenic ( Simmon), 
THM levels have been set by the EPA as not to exceed 80 PPB. That's billion, son. But that figure is 
really just a guess. Nobody really knows for sure how much THM is necessary to be taken in with daily 
tap water in order to eventually cause a single cell to mutate. All we know for sure is that some 
amount of THM can cause cancer. 
 
Predictably written at the moron level, 99% of websites about chlorine present it as a safe but 
necessary evil. They always say that it's an economic necessity and that the risk of cancer is dwarfed by 
the importance of disinfecting the nation's drinking water, etc.  
 
But other people aren't so sure. When you search the word "organochlorines" a whole different angle 
emerges. 
 
ORGANOCHLORINES 
For the past century, industry has benefited from the weird reaction between chlorine and organic 
matter. So far about 11,000 different organochlorines have been created by the chemical industry. 
Some of them have great industrial value because they are so stable. They degrade very slowly. One 
obvious example is PVC pipe, which has revolutionized the plumbing industry in the past 15 years. 
Plastic pipes - easier to work with than soldering all that old copper stuff. PVC plastic is the single 
biggest application of industrial chlorine products, accounting for about 50% of the total. (How 
Chlorine Chemicals Are Made). Really stable. 
 
But it is precisely the idea of stability that makes chlorine by-products so dangerous. Want to learn a 
new word? Here it is: bioaccumulative. When these plastics do degrade, the products of that 
breakdown last even longer - for decades. That means cumulative buildup in fatty tissues of living 
things that are exposed to the same water or air. In the cells, this can mean trouble: 

• genetic mutation 
• hormone disruption 
• birth defects 
• infertility 
• low sperm counts 
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• cancer 
• neurological damage 

- Fackelman, p. 142 
 
Bioaccumulative means that these chlorine by-products keep going through the food chain time 
after time. The individual living carrier species die, but the chemicals persist unchanged, decade after 
decade. The result is that the levels of PCBs and dioxins found in meat and fish can today be millions 
of times greater than the amounts found in nature. (Chlorine Crisis) 
 
Slow breakdown of PVC plumbing, year after year, is one big stand-alone reason why it's bad to drink 
tap water, irrespective of the quality of the water itself. At least copper was an essential trace mineral 
nutrient for humans. 
 
For extra fun, organochlorines mimic estrogen, and are therefore included in the xenoestrogens we 
saw in the HRT chapter (www.thedoctorwithin.com). Refer to it for a discussion of reproductive and 
hormonal chaos caused by chemical pollution. 
 
Bleaching paper is another big market for chlorine. America uses a lot of paper, most of it white. 
Chlorine is the most popular method of bleaching. Problem is, 300 different organochlorines 
are the result. Guess how much of them gets dumped into lakes, rivers, and oceans of the world each 
year. Go ahead, guess. 4 million tons!  
 
(Pulp and Paper)  
Not to mislead, you know those 300 organochlorines being released into the water? Those are only 
the ones we have identified! There are literally thousands of others whose actions are totally unknown 
to us. 
 
Once in the body, organochlorines are protectively encapsulated in fat cells - the site most conducive 
to long-term storage and accumulation. 
 
ORGANOCHLORINE PESTICIDES 
Chlorine bound to carbon is really a good combination for killing pests. Consider the tons of 
chlordane, DDT, dioxin, and atrazine that have been produced over the past 50 years and dumped 
into our soil and water, both intentionally and accidentally. No doubt about it: the stuff kills bugs.  
 
Two Israeli researchers documented a 50% drop in breast cancer incidence after a ban on chlorine-
based pesticides went into effect. (Richter) They traced it to feed for cows, which then was carried into 
the milk. The authors explained the dramatic effect in cancer incidence by the idea of an 
organochlorine as a complete carcinogen. 
 
That means a toxin that is capable of both initiating a tumor and accelerating an established tumor. 
 
That was in Israel. We never had such a ban. 
 
OTHER ORGANOCHLORINES 
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Also pesticides, epoxy, neoprene, and many other plastics have a chlorine base. Same reason: slow 
breakdown. Turns out that only about 1% of the chlorine produced is used in drinking water 
treatment.(Chlorine Crisis) 
 
DIOXIN 
Remember the defoliant Agent Orange in Vietnam? Dioxin was the killer in Agent Orange. (What Is 
Dioxin?) Dioxin is a chlorine by-product that is so indestructible and pervasive that it is even found in 
the bodies of whales and polar bears at the North Pole. 
 
Always remember that "economic necessity' often means a situation favorable to big money. With a 
production of some 40 million tons per year, since 1990 chlorine is big business. Players like Dow, 
Bayer, Olin, and Alezo may not be that concerned with the health effects resulting from mass 
chlorination. (Chlorine Crisis)  
 
CHLORINE AND HEART DISEASE 
In 1990, a medical doctor named J.M. Price came out with a book called Cholesterol, Coronaries, 
and Chlorine. The book is hard to find today, but was promoted and disseminated by Greenpeace. 
This doctor paints a noteworthy picture of the physiology and the politics of chlorine. 
 
Heart disease has been the number one killer of Americans for decades, and it certainly doesn't look 
like that's gonna change any time soon. Many patients have had heart problems during a great 
portion of their lives, with medication and years of diminished physical capacity. But it seems that 
there are more culprits besides just a high fat diet. 
 
Heart attacks kill hundreds of thousands per year. For about 40%, their very first symptom is death. 
Such a weakening of the heart didn't happen overnight. It may have taken 20 years to evolve. As the 
arteries that feed the heart get clogged with cholesterol cement, the same thing is going on 
everywhere else in the body, including the brain. If a small blood vessel in the brain breaks because it 
is stuffed with deposits, the person suffers a stroke. Some are mild and hardly noticeable; others are 
instantly fatal. The point here is, heart attacks and strokes are two versions of the same thing: arterial 
cholesterol buildup. 
 
What's that got to do with chlorine? Hang in there - it's coming. A hundred years ago the term heart 
attack didn't even exist. The first clinical description of a heart attack was not made until 1912. (Joseph, 
p37) In the 1930s and 1940s, the incidence of heart disease increased dramatically, until by the 1980s, 
it was the #1 killer of Americans. Dr. Joseph makes the point that there is no evidence of 
atherosclerosis (clogged arteries) prior to the 20th century, even though many cultures favored high 
fat diets. 
 
Not until chlorination of municipal drinking water became common did heart disease begin to 
skyrocket. (p51). Actually there is a lag of 10-20 years for the progression of clogging arteries that 
coincides well enough with increasing chlorination across the U.S. during that same time period. 
 
In both the Korean and the Vietnam Wars, many 20 year-olds undergoing surgery on the battlefields 
were found to have advanced atherosclerosis (cholesterol-clogged arteries) near the heart. (Joseph, 
p54) The cause was unmistakable: the drinking water we transshipped contained 10 times the 
amount of chlorine that is determined a safe level by the FDA. The reasoning behind it was 
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characteristically military: our boys needed protection from all those foreign germs, Vern. They 
deserve 10x the protection.  
 
The mechanism for artery breakdown from chlorine is no theory. It has been very solidly established 
that chlorine nicks the inner lining in the arteries and thereby provides a place for excess cholesterol 
matrix to begin its process of stuccoing up the arteries. 
 
Joseph ends up by positing that progressive clogging of the arteries cannot exist unless chlorine is 
consumed in some excess. He describes in detail his controlled experiment inducing atherosclerosis in 
birds, with the only variable being the presence of chlorinated drinking water - plain tap water. (p.65) 
The aortas of 95% of the chlorine group were all plaqued up with cholesterol in just a few weeks! The 
birds were withering and sickly. 
 
The popular press goes round and round about cholesterol. One week it's high fat is not so bad, the 
next week eggs are definitely out, the next week butter's in.. That technique is straight out of Edward 
L. Bernays. Why is everybody guessing about the #1 cause of death in the U.S.? 
 
 
CHLORINE AND DIGESTION 
One thing's for sure - chlorine kills bacteria. Only problem with that is the three pounds of friendly 
bacteria that are supposed to be populating our colon. Their job: the final stages of digestion, as 
well as vitamin synthesis. Chlorine is in the same category with antibiotics - knocks out all 
bacteria, the good and the bad. The same killing power that makes chlorine a good disinfectant for 
drinking water also makes it a harmful additive. We need our good bacteria, called probiotics. Many 
researchers refer to them as our Second Immune System. Although we can live without probiotics, the 
digestive system is forced to operate in a diminished fashion. Over time, our health suffers as a result 
of chlorine's attack on probiotics. 
 

Today about three-fourths of American cities chlorinate the drinking water. That's big money. 
 
Very hard to rock that boat. Some cities, such as parts of Los Angeles, have found that ozone 
purification is cheaper and non-toxic. Other cities are experimenting with a combination of titanium 
cylinders and UV light. (Popular Science) But decades of payouts, and legislated chlorination - that's an 
entrenched set-up. Greenpeace and the chlorine activists certainly are not widely read. Even the 
introductory information in this chapter is not commonly apprehended, though it can be discovered 
with a little research. 
 
 

CONSIDER THE SOURCE  
Farm runoff, chlorination byproducts, and human health 
Executive Summary  
Source: Environmental Working Group, http://www.ewg.org/reports/ConsiderTheSource/es.html  
 

Chlorinating tap water is a critical public health measure that saves thousands of lives each year by 
reducing the incidence of waterborne disease. But chlorination is no substitute for cleaning up 
America's waters.  
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By failing to clean up rivers and reservoirs that provide drinking water for hundreds of millions of 
Americans, EPA and the Congress have forced water utilities to chlorinate water that is 
contaminated with animal waste, sewage, fertilizer, algae, and sediment, in order to provide water 
free of disease-causing microorganisms. Chlorine combined with the organic matter in this pollution 
produces harmful byproducts, collectively referred to as chlorination byproducts (CBPs). In spite 
of the diligent efforts of the water utilities to filter and clean the water before they chlorinate, CBP 
levels remain high in the water consumed by millions of people each day. Approximately 240 
million Americans drink tap water contaminated with some level of CBPs.  

A compelling body of scientific evidence - nearly 30 peer-reviewed epidemiologic studies - 
links chlorination byproducts to increased risks of cancer. At current levels in U.S. tap water, EPA 
estimates that CBPs cause up to 9,300 cases of bladder cancer each year. A growing body of science 
links CBPs to miscarriages and birth defects, including neural tube defects, low birth weight, and 
cleft palate. Other health problems from CBP exposure may include other cancers (rectal and colon), 
kidney and spleen disorders, immune system problems and neurotoxic effects (63 FR 69390-69476).  

Industrial water pollution is not a major contributor to CBPs in tap water. Instead the main causes 
are sediments, nutrients, and pollution from agricultural and urban runoff, and in some small 
systems, excess use of chlorine. Until Congress and the EPA act to limit pollution from farms and 
urban runoff so that water entering drinking water treatment plants is much cleaner than it is today, 
CBPs will remain at unacceptably high levels.  

This first ever national analysis of chlorination byproducts in tap water from both large and small 
cities, conducted by the Environmental Working Group (EWG), shows that although most water 
suppliers are in compliance with current and future drinking water standards:  

• More than 137,000 pregnancies each year are at increased risk of miscarriage and birth 

defects each year from exposure to CBPs in tap water.*  

• Since 1995, more than 16 million people in 1,258 communities have been served water 

containing chlorination byproducts for 12 months in a row at levels above the legal limit 
going into effect in January 2002.*  

• A handful of large cities with a history of high CBP levels account for a significant portion 
of the population at risk, including Washington, DC suburbs, Philadelphia, Pittsburgh 

suburbs, and San Francisco (Table 1).  

• The problem is not confined to large cities. More than 1,100 small towns (fewer than 

10,000 people) have reported potentially dangerous levels of CBPs in their tap water over 
the past six years. Pregnant women living in small towns supplied by rivers and reservoirs 

are more than twice as likely to drink tap water with elevated levels of CBPs as women in 
larger communities. Historically, systems serving fewer than 10,000 people have been 

exempt from all federal health standards for CBPs.  
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Despite significant population-wide exposures to CBPs, a survey of federal and state-level efforts to 
monitor and track consumers' exposure to CBPs and related health effects shows that the U.S. fails 
to collect essential tracking data at a national level that could provide key insight on causes and 
other critical information on miscarriages and birth defects linked to CBPs.  

EWG and U.S. Public Interest Research Group's (U.S. PIRG's) compilation of survey information finds 
that 10 states and Washington, DC either have no birth defects surveillance system at all, or cursory 
systems that miss an estimated 90 percent of the cases. Not a single state has an active, well-funded 
system in place to track first-trimester miscarriages, which account for 90 percent of all miscarriages 
and which also have been linked to CBP exposures.  

The need for a nationwide health tracking network  

In 1998, EPA completed a revision of the health standard governing two groups of chlorination 
byproducts in tap water. The new rule makes three major changes in policy. First, it eliminates the 
long standing exemption from health standards for systems serving less than 10,000 people; 
second, it lowers the amount of trihalomethanes (THMs, the most prevalent chlorination 
byproducts) allowed in tap water from 100 parts per billion on average over the course of a year, to 
80 ppb; and third, it regulates haloacetic acids, another major class of chlorination byproducts, and 
two other byproducts called chlorite and bromate, for the first time.  

The effectiveness of health standards for CBPs and other environmental contaminants is limited by 
the lack of reliable data on environmentally caused disease. In spite of the growing body of 
evidence linking CBPs to miscarriages, birth defects, and cancers, EPA lacked solid data on incidence 
rates for most of these effects, as well as exposure data to CBPs in tap water, throughout the 
standard setting process. The United States lacks a nationwide health tracking network that could 
provide reliable data on disease rates, pregnancy outcomes, and levels of exposure to 
environmental contaminants potentially responsible for harm.  

Because of these data limitations, EPA formally considered the risks of just one cancer, bladder 
cancer, when setting the new health limits for CBPs. The agency made no estimate of the risk or 
potential reduction in the rates of other cancers, birth defects or miscarriages during the entire 
process (63 FR 69390-69476). The result is most likely an underestimate of the actual risk, and new 
health standards that may not significantly reduce the incidence of adverse health effects from 
CBPs.  

EPA's ability to quantify just one of the many health effects linked to CBP exposures (bladder 
cancer), illustrates how our country's patchwork of health tracking programs ultimately hamstrings 
public health officials, forcing decisions that more often than not are based on just a fraction of the 
public health impacts from environmental contaminants. Tracking disease is a cornerstone of public 
health protection, and has been used effectively to identify and stop infectious disease outbreaks 
for decades. Nationwide, the tools of tracking and monitoring have not been consistently applied to 
chronic disease; birth defects and other conditions ranging from Alzheimer's Disease to asthma to 
miscarriage remain inadequately tracked in the U.S.  

Findings  

Health Risks from Chlorination Byproducts  
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From 1979 to the present, the only chlorination byproducts regulated and consistently monitored in 
tap water have been four compounds together known as trihalomethanes, or THMs. Our analysis of 
THM levels in public water supplies from 50 states and Washington, DC shows that:  

Hundreds of mostly small utilities across the country have high levels of THMs in finished tap water:  

• Between 1995 and 2001, more than 1,200 public water supplies serving 16.2 million 

people reported at least one consecutive 12 month period with THM levels over the 80 ppb 
health standard that will go into effect beginning in January 2002. More than 1,000 (80 

percent) of these systems, and all of the 50 cities with the highest THM levels (Table 9), 
served fewer than 10,000 people, the official EPA cutoff for small systems. EPA estimates 

that long-term exposures at these levels cause up to 7,000 cases of bladder cancer each year 
nationwide.  

• More than 1,500 systems reported quarterly (3 month) averages of 80 ppb or greater 
during the period analyzed; 1,109 of these were small systems. Substantial evidence 

indicates that 3 month levels over 80 ppb present elevated risks of miscarriages or birth 
defects. (See Figure 1 for a national map depicting relative elevated risk at a county level.; 

See Chart 1 for a description of health effects and cities facing potentially elevated risks).  

• The maximum THM levels measured in some small water systems were nearly nine times 

the amount allowed over the course of a year (Table 8) and long term averages have been 
as high as 430 ppb, compared to the 80 ppb level going to effect in January 2002 (Table 9). 

Because small systems in most states have been exempt from all health standards for 
chlorination byproducts, small rural drinking water systems have likely delivered water with 

dangerously high THM levels for years.  

Some large cities also have serious problems with chlorination byproducts:  

• A number of big cities have THM problems as well, including Washington, DC suburbs, 
Philadelphia, Pittsburgh suburbs, and San Francisco (Table 1). In metropolitan Philadelphia 

and Washington, DC (including its Montgomery, MD counties) elevated THM levels put a 
total of 22,000 pregnancies at increased risk for birth defects or miscarriage each year.  

• In 40 cities ranging in population from 55,000 to 2 million, more than 500 pregnancies 
are at an increased risk for birth defects or miscarriage each year (Table 1).  

• On the whole, chlorination byproduct levels in the 100 most contaminated large 
systems show no decline during the period analyzed, although some individual water 

suppliers are working to reduce CBP levels in anticipation of new health standards.  
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A handful of states contain the majority of water systems with the highest levels of CBPs:  

• Texas, Pennsylvania, Maryland, New Jersey, and Massachusetts account for well over half 
(87,000) of the at-risk pregnancies in the 42 states analyzed (Table 2 and Table 7).  

• In six states and Washington, DC more than one out of every 10 pregnancies are at 
increased risk for birth defects and miscarriage due to high levels of chlorination byproducts 

in tap water (Table 3).  

Tracking environmental exposures and disease  

The failure to systematically track the incidence of disease and reproductive outcomes has 
undermined the ability of health officials to protect the public from environmental threats like 
chlorination bypoducts and other contaminants in tap water. Our survey of state agencies 
concludes:  

In spite of recent efforts by some state and federal agencies, few comprehensive health tracking 
programs are up and running:  

• Only nine states have active, statewide birth defects surveillance systems in place. Ten 
states and Washington, DC either have no birth defects surveillance system at all (five states 
plus DC), or track birth defects only through birth and death certificates, which misses 90 

percent of the cases (five states).  

• Not a single state has an active, well-funded system in place to track spontaneous 

abortion (miscarriages that occur prior to week 20 of a pregnancy). California has a program 
to track all miscarriages among women whose healthcare provider is Kaiser Permanente, 

and Rhode Island and Virginia attempt to track a portion of the miscarriages in their states. 
Through our contact efforts with individual state health departments, we identified no 

other states that make a systematic effort to track miscarriages.  

The lack of data on exposure to environmental contaminants is an equally severe constraint on 
protection of the public health:  

• Most studies of the health effects of CBPs have been limited by the fact that water 
suppliers are required to test for CBPs only four times a year, and of the more than 100 CBPs 

in public water supplies, only four chemicals called THMs are tested. For researchers 
studying first-trimester miscarriages, this means that just a single value for THMs is available 

to serve as a measure of a woman's exposure to the entire set of CBPs in her tap water 
through this critical period of pregnancy. In any study, limited exposure data will always 

tend to mask the full magnitude of health effects.  
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Recommendations  

In an effort to meet new standards requiring lower levels (80 ppb) of chlorination byproducts in tap 
water, many utilities are switching to a new chlorine compound, chloramine, to control pathogens 
in tap water. Chloramine is formed from chlorine and ammonia gases.  

Chloramine appears to reduce the peak levels of chlorination byproducts, particularly THMs, but at 
the same time it adds a whole new complex of contaminants to the tap water supply that are very 
poorly studied. Chloramines are known to be toxic to kidney dialysis patients, who cannot drink 
chloraminated water, and it is extremely toxic to fish, which die if chloraminated water is used in 
their tanks. The human health impacts of long term consumption of chloramine byproducts are 
basically unknown, even as chloramine is being added to the tap water of millions of people 
nationwide.  

The public and policy makers have been led to believe that they must accept either water polluted 
with pathogens or water contaminated with high levels of chlorination and chloramination 
byproducts. This is simply not true. Tap water in the United States can meet pathogen standards 
and be low in CBPs as well.  

To achieve this goal and protect the public from potential hazards of chlorination byproducts, we 
recommend:  

The creation of a nationwide health tracking network to track Americans' exposure to chlorination 
byproducts and also the occurrence of birth defects, miscarriages, and other potential health effects 
of drinking tap water contaminated with THMs and other chlorination byproducts:  

• A growing coalition of public health and environmental groups has requested that 

Congress appropriate money to the Centers for Disease Control and Prevention (CDC) to 
create a nationwide health tracking network (Trust for America's Health, 2001). A fully-

functioning network is estimated to cost $275 million; at the time of printing, Congress 
appeared poised to appropriate $20 million as an initial down payment to start planning 

and creating the network. Lawmakers in the U.S. Senate and House of Representatives 
expect to introduce legislation in 2002, and to request significantly increased 

appropriations for the health tracking network. Through these processes, members of 
Congress will have an opportunity to support a proposal that would begin to close gaps in 

scientists' and policymakers' knowledge of environmentally-linked diseases, and provide 
health officials and health care providers with tools to act proactively to prevent CHRONIC 

disease.  

Adequate funding to water utilities for treatment system upgrades and programs to train plant 
operators in better disinfection (chlorination) techniques, particularly for small drinking water 
systems:  

• Operator education has the potential to reduce the highest CBP levels in smaller 
drinking water systems and should be aggressively pursued. By itself it will not bring all of 
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these small systems into compliance with the law, and it will not guarantee safe water for 
the most contaminated systems, but it has the potential to reduce the very highest levels of 

CBPs.  

A major national effort to clean up source water for all surface-supplied drinking water systems in 
the country:  

• Cleaner source water is the critical step to reliably reducing CBP levels while at the same 
time guaranteeing water as free of pathogens as possible. By failing to clean up drinking 
water source water, the Congress, EPA, and polluters are forcing water with high levels of 

CBPs on millions of people. For the majority of the systems with elevated CBP levels (small 
rural systems), cleaner source water will require definitive action to reduce soil erosion, and 

nutrient and animal waste runoff from farms and feed lots. For large water suppliers runoff 
from suburban sprawl and upstream sewage discharges must also be controlled.  
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CHARTS: CHLORINE EXPOSURE AND PREGNANCY 
COMPLICATIONS DATA 
Farm runoff, chlorination byproducts, and human health 
Executive Summary  
Source: Environmental Working Group, http://www.ewg.org/reports/ConsiderTheSource/es.html  
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CHLORINE IN PHARMACEUTICALS 
Source: The Benefits of Chlorine Chemistry in Pharmaceuticals  
http://www.americanchemistry.com/s_chlorine/doc.asp?CID=1132&DID=4569  
 
 
For consumers of pharmaceutical products, the economic benefits of chlorine chemistry can be 
measured as the difference in the total cost that would be incurred in the absence of chlorine-based 
products compared with their current cost. For this analysis, we have evaluated the composition and 
manufacturing processes for the top-selling two hundred drugs sold in the U.S. in 2004. Chlorine 
chemistry is widely used in the production of these pharmaceutical products, although only 
about 25% of these drugs contain chlorine in the dose form. Over two-thirds of them use 
chlorine chemistry in the manufacturing process – chlorine-containing intermediates, for 
example, which lose their identity during the course of building up the molecule from smaller 
constituents. Thus, chlorine chemistry is implicated in the manufacture of 93% of the top-selling 
drugs – less than 7% have no association with chlorine chemistry. 
 
For U.S. and Canadian consumers, the net economic benefit of chlorine chemistry in 
pharmaceuticals is estimated to be of the order of $450 billion per year, a mid-range estimate 
lying between a lower bound of $230 billion and an upper bound of $1.2 trillion. 
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