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By William S. Siegmund, CWS-V

Some time back, a good friend 
of mine presented me with a 
very interesting little book. This 

friend has the knack for inadvertently 
providing material relevant to me at 
the particular time that it’s relevant. 
The  book, Salt & Water, Power & People1, 
chronicles the life of Elon Huntington 
Hooker (1869-1938), whose company, 
Hooker Electrochemical Corp., was 
infamous for its involvement in the 
industrial waste buried in Niagra Falls, 
N.Y., in the ‘40s and ‘50s that led to 
the environmental debacle of Love 
Canal. My friend found the book in an 
antique shop in a small Lake Michigan 
port, some miles north of White Lake, 
Mich., where the long-divested Hooker 
company also once ran a chemical 
manufacturing operation that left its 
own local legacy. Even today, the site 
is included on the state’s 307 priority 
list of Superfund sites and the top 44 
list of Great Lake “hot spots” of the 
U.S. Environmental Protection Agency 
(USEPA).

A by-product of its own
Elon Hooker used money from the 

Development Company of America to 
develop the Townsend Process. This 
process was invented by Clinton P. 
Townsend and Elmer Sperry, who 
also invented the gyroscope compass 
that revolutionized modern naviga-
tion, and the design used in soles of 
Topsider deck shoes. Their process 
involved passage of an electric cur-
rent through brine (salt and water) to 
produce caustic soda with chlorine and 

Chlorine:

hydrogen gas as a by-product. There 
were many uses—both household and 
industrial—for caustic soda, but the 
chlorine was to be vented off to the 
bleaching house and raked over with 
slaked lime (CaSO4) that absorbed 
the chlorine to become bleaching 
powder. 

In 1906, the first industrial facility 
using the Townsend Process went into 
production, producing inexpensive 
caustic soda and chlorine. “Work in 
the ‘Bleaching Chamber’ was the most 
disagreeable job in the plant (many 
workers quitting before collecting their 
first paycheck). The highly irritating 
chlorine gas was piped from the cell 
house to the bleach building where 
it passed from chamber to chamber 
over layers of slaked lime spread on 
the floor. By the time it passed the 
last layer, the lime presumably had 
absorbed the chlorine, when actually 
a substantial amount of excess gas 
seeped out.”1

Finding suitable uses
Production/demand of caustic 

soda increased continually, literally 
bursting ahead during World War I, 
when it was used in making explosives. 
The chlorine production became a 
problem that couldn’t  be avoided. The 
newly formed research department 
was charged with coming up with 
new uses for it. Chlorine’s first use for 
disinfecting a public eater supply was 
in Great Britain around the turn of the 
century. The first use of chlorine in a 
U.S. public water supply took place 

in Jersey City, N.J., in 1908. Other 
cities and towns across the country 
soon followed suit and the threat of 
waterborne diseases such as cholera 
and typhoid, dysentery and hepatitis 
was drastically reduced to the point 
of virtual elimination.

Chlorine and public health
“Today,” points out the Chlorine 

Chemistry Council’s Keith Christman, 
“some 98 percent of our public water 
supplies are ‘purified’ by chlorine or 
chlorine-based products. The direc-
tor of the International Life Science 
Institute’s Risk State Science Institute 
states chlorination of water supplies is 
the public health success story of the 
century.”2 Provision of safe, effective 
drinking water disinfection was also 
cited by astronaut Neil Armstrong—
speaking on behalf of the national 
Academy of Engineering—as the 
fourth most important achievement of 
the 20th century behind electrification, 
the automobile and the airplane.

The American Water Works As-
sociation, which represents municipal 
water utilities, notes: “Chlorine is effec-
tive against a broad spectrum of patho-
gens. Any disinfecting agent must be 
effective against many microbiological 
organisms, including bacteria, viruses, 
and protozoa. Chlorine’s residual 
continues to inhibit microbial growth 
in the distribution system. Chlorine 
has well understood operational 
requirements. Chlorine disinfection 
technology is far simpler than other 
disinfection technolgy.”4

History and Role in the Great 
Debate for Water Disinfection



J a n u a r y  2 0 0 1Water Conditioning & Purification

World Health Organization 
(WHO) statistics on death from ill-
nesses and diseases transmitted via 
drinking water in less advanced areas 
around the globe only underscores the 
importance of chlorine. Three billion 
people lack sanitation facilities and, 
every year, more than five million 
people die from illnesses linked to 
unsafe drinking water, unclean domes-
tic environments and improper fecal 
waste disposal. Every eight seconds, 
water-related disease claims another 
child’s life.

“Unfortunately, the availability 
of safe drinking water in many areas 
is practically non-existent, due to 
poverty, poor understanding of water 
contamination and lack of a treatment 
and delivery infrastructure,” Christ-
man said.2

One of the more recent examples 
of waterborne disease, a cholera 
epidemic, started in Peru in the early 
‘90s when officials began disuse of 
chlorination due to fears of disin-
fection by-products (DBPs) such as 
trihalomethanes (THMs) because 
of USEPA studies linking them to 
cancer. The epidemic quickly spread 
to 19 Latin American countries. “An 
estimated one million cases resulting 
in 4,000 deaths were reported in 1991 
alone.”3 The epidemic lasted nearly 
five years. A resurgence of cases oc-
curred in 1997 because of flooding from 
El Niño. Central America saw a rise in 
cholera after Hurricane Mitch in 1998. 
And Madagascar and Mozambique 
are currently suffering from cholera 
epidemics. With worldwide need for 
some protection so high and societies’ 
unwillingness to allocate proper fund-
ing to water treatment, it’s unlikely that 
any technology other than the cheapest 
and simplest can be expected.

The Great Debate
We are now engaged in a great 

debate that pits most environmental 
activists and organizations and gov-
ernment agencies—such as Green-
peace, the WHO and international 
Joint Committee (IJC), which is the 
regulatory body that oversees U.S./

Canadian waterways, including water 
quality of the Great Lakes—against 
the Chlorine Chemistry Council, the 
Chemical Manufacturers Association 
and their many allies in and associated 
with the chlorine industry.

The debate rages from senseless 
name calling to good science. The two 
groups trade barbs by handing out 
inventive awards with a biting sarcasm 
that blurs the message, “Chlorophiles” 
(those who like chlorine or chlorine 
lovers) hand out “greenoccio” awards 
to “Ecol-Econners” (environmental-

ist con men) giving the “greenwash” 
award. Documents like “Rachel’s Fol-
ly: The End of Chlorine” strike blows 
at well-funded, widely accredited and 
accepted studies that attack the heart of 
the environmental movement. Activist 
daredevils drop banners calling for a 
“total ban” on chlorine production and 
chlorine-related products, citing haz-
ardous industrial waste to PVC plastic 
piping leachables to ozone depletion 
and global warming. 

Finding middle ground
Somewhere in the middle of the 

debate lies the disinfection of water. 
Activists’ push for “total ban” on 
chlorine is unrealistic when weighed 
in a health benefit vs. cost equation. 
The benefits of microbiological disin-
fection for a healthy world are simply 
too high. Chlorine, as the least costly of 
the current options available, makes it 
too valuable to consider banning. It’s 
difficult to consider any other option 
when the least expensive remains un-
derfunded and underutilized around 
the world, particularly in underdevel-
oped nations. While drinking water 
disinfection is used widely in the de-
bate promoting chlorine, because of its 
cost-benefit ratio, chlorine used in this 
fashion accounts for only a tiny frac-
tion of total chlorine production—1.5 
percent.4 Chlorine water disinfection 
should be considered alongside cur-
rently available alternative technolo-
gies before anyone considers a total 
ban. Touting the benefits of chlorine 
as a water disinfectant must be taken 
from the debate because it represents 
such a small part of its use and total 
production. 

Chlorine is an element natural to 
our environment. However, as one 
of the basic building blocks for many 
products, the chemical industry manu-
factures over 15,000 different chlorine-
containing compounds. Controversial 
ones associated with environmental 
and health problems include dioxin, 
CFCs, PCBs and PVC. “Chlorine’s 
attractiveness to electrons tends to 
stabilize some chemical structures so 
they don’t break down easily. Some 

FYI: Chlorine, etc.

To find out more about topics in this 
article, see the following:

Inventor of the Week, “Elmer Sperry,” 
Massachusetts Institute of Technology, 
website: http://web.mit.edu/invent/www/
sperry.html

World Health Organization, “El Niño and 
Its Health Impacts,” Fact Sheet No. 192, 
Revised, Geneva, Switzerland, November 
1998, website: http://www.who.int/inf-fs/
en/fact192.html

World Health Organization, “Water and 
Sanitation,” Fact Sheet No. 112, Reviewed 
November 1996, Geneva, Switzerland, 
website: http://www.who.int/inf-fs/en/
fact112.html

World Health Organization, “Three Bil-
lion People Worldwide Lack Sanitation 
Facilities: WHO Strategy on Sanitation for 
High-risk Communities,” Press Release 
WHO/18, Geneva, Switzerland, Jan. 29, 
1998, website: http://www.who.int/inf-
pr-1998/en/pr98-18.html

Christman, Keith, “What Lies Ahead for 
Chlorine Disinfection,” WaterWorld, Sep-
tember 1998 (Chlorine Chemistry Council 
website): http://www.c3.org/newsroom/
clips/whatlies.html

Christman, Keith, “The History of Chlo-
rine,” WaterWorld, September 1998 (Chlo-
rine Chemistry Council website): http://
www.c3.org/newsroom/clips/history.html

Environmental News Network, “Chlo-
rination By-Products May Increase 
Cancer Risk,” Jan. 8, 1998, webpage: 
http://www.enn.com/enn-news-ar-
chive/1998/01/010898/dbp.asp

Health Canada Chlorinated Disinfection 
By-Products (CDBP) Task Group, Feb. 21, 
2000, website: http://www.hc-sc.gc.ca/
ehp/ehd/bch/water_quality/chlorinated_
disinfection.htm
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chlorinated chemicals persist for long 
periods until swept up in the strato-
sphere, where ultraviolet light helps 
break them into molecular fragments 
that destroy ozone. Others persist in 
human fat tissue, where they accu-
mulate.”5 Conversely, the U.S. Court 
of Appeals ruled in March in favor 
of the Chlorine Chemistry Council 
and against the USEPA on setting the 
federal standard for chloroform, a 
by-product of chlorine disinfection of 
drinking water. Chloroform has long 
been associated as a carcinogen, with 
the MCLG, or maximum contaminant 
level goal set at zero in 1998. The court 
ruled “best available science” indicates 
that above a certain “threshold” level 
chloroform is not carcinogenic and 
ordered the USEPA to establish a non-
zero MCLG—a major blow against the 
concept of DBPs as inherently danger-
ous at any level.

Conclusion
The total banning of chlorine is 

unlikely and unrealistic. The current 
administration’s Clean Water Act initia-
tive to develop a “National strategy for 
substituting, reducing or prohibiting 
the use of chlorine and chlorinated 

compounds,”6 is a realistic approach. 
Inexpensive, abundant, cost effec-
tive and efficiency assures chlorine’s 
continued use as a water disinfectant. 
Developed nations may be able to af-
ford a switch to a more environmentally 
friendly technology with less potential 
health risks—but with worldwide 
clean water needs so strong, chlorine 
represents the possibility of some treat-
ment vs. no treatment.

On a recent trip I took to the Do-
minican Republic, water from the tap 
was chlorinated. Because treatment 
was inconsistent we were advised 
not to drink anything but bottled 
water. Here, in Jamaica (which is 
where I’m writing this paper while 
on vacation), water from the tap has 
a chlorine residual. At the requests of 
several friends and family, I brought 
carbon block filtration units, with an 
NSF International listing that includes 
chlorine, volatile organic compounds 
(VOC), THMs and cyst reduction. For 
me, traveling in other countries and en-
countering the smell of chlorine in tap 
water brings a small sense of relief. We 
always take it out, but it’s somewhat 
reassuring to have it there. 
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