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This has prompted community action groups to begin 
organizing local campaigns against the use of chloramine 
as a disinfectant in their drinking water. Why? Chloramines 
are powerful and can accumulate in enclosed environ-
ments such as indoor swimming pools, small bathrooms 
and shower stalls. Across the country, people have reported 
skin, eye and respiratory problems that they believe to be 
associated with chloramine’s use as a disinfectant in drink-
ing water. Also unsettling is that the U.S. Environmental 
Protection Agency (EPA) has acknowledged that “there 
are few studies on how monochloramine affects human 
health”; further, it notes, “there are few studies on the 
disinfection byproducts that form when monochloramine 
reacts with natural organic matter in water.”3 Fortunately, 
the National Sanitation Foundation has certified some* 
carbon /charcoal filters which can reduce chloramine from 
drinking water.4  

What Is Known About Chloramine 
Chloramine is a disinfectant chemical used either in place 
of chlorine or more commonly, as a secondary disinfec-
tant product. It is a mixture of chlorine and ammonia. The 
result is a chemical that is more stable than chlorine. Water 
treated with chloramine does not have the taste and odor 
problems of chlorine. However water operators across 

Only a few decades ago, limited access to safe drinking water was a major 
cause of disease and death around the world. The ability to remove bacteria 

and toxins from our water was one of the greatest public health advances of 
all time. Chlorine is the most common disinfectant used to treat our drinking 
water.1 However, many consumers complain about the taste and odor problems 
associated with chlorine. Reaseachers and regulators are growing increasingly 
concerned about the disinfection by-products (DBPs), such as trihalomethanes 
and trihaloacetic acid, that chlorine treatment produces.2 In response, some water 
systems now use chloramine to remove harmful organisms from drinking water. 

*See the National Sanitation Foundation’s consumer contaminant guide 
for more information about the specific filters that reduce chloramine: 
http://www.nsf.org/consumer/drinking_water/contaminant_chloramine.
asp?program=WaterTre



the country are not making the shift for taste reasons. The 
primary advantages of chloramine is that this more stable 
compound does not produce the dangerous DBPs, triha-
lomethanes and trihaloacetic acid, produced by chlorine.  
Additionally, chloramine is among the least expensive disin-
fectant alternatives to chlorine.5 The stability of chloramines 
also allows the disinfectant properties to persist over a lon-
ger distance in the water distribution system than chlorine.6

A 2005 survey by the American Water Works Association 
found that approximately one-third of all utilities now use 
chloramines.7 The EPA, the agency responsible for regu-
lating chloramines, estimates that more than one in five 
Americans uses drinking water treated with chloramines.8 
According to the EPA, chloramines have been used to treat 
drinking water for over 90 years and they maintain that is 
safe to use for drinking, cooking, bathing and other house-
hold uses. 9

What Is Unknown About Chloramine 

Health Effects of the Disinfection Byproducts

The EPA has set the maximum residual disinfectant levels 
(MRDL) for both chlorine and chloramines at 4 milli-
grams per liter (mg/L). The MRDL is the highest acceptable 
amount of disinfectant measured at the tap considered to 
be safe.10 The maximum contaminant level goal (MCLG), 
the level recommended to ensure public health and safety, 
is 4 mg/L for chloramine.11 In establishing these levels, the 
major concern is not about either chloramine or chlorine 
toxicity, but about adequately managing their disinfectant 
byproducts. 

EPA Guidelines for Chloramine

Maximum 
Contaminant 
Level Goal 
(MCLG)

The level of a contaminant 
in drinking water below 
which there is no known 
or expected risk to health. 
MCLGs allow for a margin 
of safety and are non-
enforceable public health 
goals. 

4 mg/L

Maximum 
Contaminant 
Level (MCL)

The highest level of 
a contaminant that is 
allowed in drinking water. 
MCLs are set as close 
to MCLGs as feasible 
using the best available 
treatment technology 
and taking cost into 
consideration. MCLs are 
enforceable standards

4 mg/L

The Connection Between 
Chloramine and Lead
A major concern about chloramine is that it can cor-
rode lead and copper in pipes. When chloramine 
is used in water treatment it changes the chemical 
properties of the water. Certain conditions related to 
pH, alkalinity and dissolved inorganic carbonate levels 
in the water can cause lead to dissolve from pipe 
material. Research suggests that, “the introduction of 
chloramines to water systems with lead-containing 
pipes, fixtures or solder may increase the amount of 
dissolved lead in water because of the changes in 
water chemistry; interactions with additives such as 
coagulants or fluoridation agents may remove lead 
dioxide scales originally formed during decades of 
chlorine-based disinfection.”20

Chloramination may also result in nitrification, where 
ammonia transforms into nitrite and then into nitrate 
in the presence of bacteria. Nitrification can lower the 
pH of the water, which can increase corrosion of lead 
and copper.21,22

Some cities have also begun using ferric acid, instead 
of alum or other nonchloride coagulants to avoid 
DBPs and remove organic matter from water systems. 
Plant managers in Virginia and North Carolina ob-
served spikes in lead levels after they switched from 
nonchloride coagulants to ferric acid.23 

Researchers believe this is what happened in Wash-
ington, DC in 2004 and Durham, NC in 2006. The 
water treatment systems started using chloramine and 
experienced high levels of lead in drinking water in the 
sections of the systems with lead pipes.24 But, both 
cities had also switched to ferric acid, thus making 
the specific cause of lead spikes even more difficult to 
determine.  Regardless the cause, lead in drinking wa-
ter is a major public health risk, especially for young 
children. Lead poisoning causes learning disabilities, 
hyperactivity and irreversible brain damage.25



In 1998, the EPA established the Stage 1 Disinfection 
Byproduct Rule, which aimed to decrease the overall levels 
of chlorine’s DBPs in U.S. water systems.12 Disinfection by-
products are formed when chlorine combines with organic 
matter or other chemicals in the water. Some of these by-
products are known carcinogens.13 Due to concerns about 
the long-term health effects of exposure to these chemicals, 
the EPA monitors DBPs carefully.14 Since implementing 
the DBP rule, utilities have been searching for alternative 
disinfection strategies to chlorine; hence the increased use 
of chloramine. 

Chloramine’s DPBs are less well-known and currently 
unregulated. This is worrisome because while chloramine 
may produce fewer of the known carcinogenic byprod-
ucts, its byproducts may be even more hazardous. Some 
examples of chloramine’s unregulated DPBs are iodo-
trihalomethanes and iodo-acids. Iodo-acids have proven to 
be highly damaging to cell tissue and has been shown to 
cause developmental abnormalities in animal tests.15

At least one water association has urged EPA to delay 
the use of chloramine because of the unintended conse-
quences of its DPBs. The National Rural Water Association 
(NRWA) suggests that, “there is significant uncertainty 
around the health impacts of these DBPs — the changes 
could actually make health problems worse.”16

Complaints of Skin and Respiratory Problems

Citizens groups like People Concerned About Chloramine 
(PCAC),17 based in Vermont, and Citizens Concerned About 
Chloramine (CCAC),18 based in the San Francisco Bay area, 
have received complaints about chloramines from people 
living in 30 states.  These groups contend that chloramine 
causes skin rashes, redness and dry skin. Citizens have also 
complained that chloramine contributes to gastrointestinal 
problems and kidney and blood abnormalities.19  CCAC is 
urging the EPA to conduct scientific testing of the imme-
diate, acute and long-term health effects of chloramine. 
Further study of the potential health effects of chloramine 
use in water treatment are needed given the increasing use 
of this chemical in drinking water.

Given the Increasing Use of 
Chloramine, the Following Measures 
Would Ensure Public Health
• If your water system uses chloramine, some carbon 

filters are certified to reduce chloramine from drinking 
water. See the National Sanitation Foundation’s con-
sumer contaminant guide for more information about 
the specific filters that reduce chloramine.35 

• EPA should develop MCLs for chloramine’s disinfection 
byproducts, including nitrosamines, ido-trihalometh-
anes and ido-acids.

• EPA must conduct research on the health risks as-
sociated with nitrosamines, ido-trihalomethanes and 
ido-acids      

• EPA should develop guidelines for the use of chlo-
ramine in water treatment given concerns with the 
breakdown of lead and copper in the water pipes in 
systems in Durham, North Carolina, Washington, DC, 
and other cities across the country.

• Researchers should conduct long-terms studies of the 
chronic exposure of human populations to drinking 
water treated with chloramine.

Advantages of using chloramine for 
water disinfection:
• It does not tend to react with organic compounds, 

so water treated with chloramine does not have 
the taste and odor problems of chlorine.26

• It is more stable than chlorine, the disinfectant 
benefits last longer and protect against bacterial 
regrowth in storage tanks and water mains. 27

• It is a less expensive disinfectant alternative to 
chlorine and the technology is relatively easy to 
install and operate;28

• It does not produce the disinfection by-products 
that chlorine treatment produces such as trihalo-
methanes and trihaloacetic acid, which may cause 
adverse health effects at high levels.29

Concerns with using chloramine as 
a disinfectant in drinking water:
• Its stability makes it difficult to remove from the 

water, even by boiling or distilling.30

• It is toxic to fish and amphibians. Therefore, water 
treated with chloramine should not be used in 
fishbowls and aquariums.31

• Its vapor can accumulate in the air of small bath-
rooms, shower stalls and indoor swimming pools, 
which may result in respiratory and breathing 
issues.32 

• The potential health effects of choramines disin-
fection byproducts are unknown.33

• Without proper treatment of the pipes prior to 
introducing chloramine, this disinfectant can 
cause lead to leach from pipes into drinking water 
potentially exposing the population to unsafe lead 
levels in drinking water.34



Endnotes

1  Galal-Gorchev, H. “Chlorine in water disinfection.” Pure & Applied 
Chemistry. Vol. 68, No. 9, pp. 1731 -1735, 1996.

2  Nieuwenhuijsen MJ., Smith R., Golfinopoulos S., Best N., Bennett 
J., Aggazzotti G., Righi E., Fantuzzi G., Bucchini L., Cordier S., Vil-
lanueva C. M., Moreno V., La Vecchia C., Bosetti C., Vartiainen T., 
Rautiu R., Toledano M., Iszatt N., Grazuleviciene R., Kogevinas M. 
“Health impacts of long-term exposure to disinfection by-products in 
drinking water in Europe: HIWATE.” Journal of Water Health. 2009 
Jun; Vol.  7(2): 185-207. And, US EPA. “Cloramines Q & A’s.” Office 
of Water. March 2009.

3  US EPA. “Cloramines Q & A’s.” Office of Water. March 2009. http://
www.epa.gov/ogwdw000/disinfection/chloramine/index.html

4  National Sanitation Foundation Consumer Drinking Water Contami-
nant Guide. http://www.nsf.org/consumer/drinking_water/contami-
nant_chloramine.asp?program=WaterTre.

5  U.S. EPA. Information about chloramine in drinking water. www.
epa.gov/ogwdw000/disinfection/chloramine/.../chloramine2.pdf

6  Water Research Foundation “How Chloramines Improve Water 
Quality.” August 1999. 
http://www.waterresearchfoundation.org/research/TopicsAndProjects/
Resources/caseStudies/researchappsChloram.aspx

7  Nadienko, O. “Chloramine + Lead Pipes + Fluoride = Contaminated 
tap water.” July 2009.  http://www.enviroblog.org/2009/07/recipe-
for-a-toxic-brew-lead-pipes-fluoride-and-disinfectants.html

8  US EPA. “Cloramines Q & A’s.” Office of Water. March 2009. http://
www.epa.gov/ogwdw000/disinfection/chloramine/index.html

9  US EPA. “Cloramines Q & A’s.” Office of Water. March 2009. http://
www.epa.gov/ogwdw000/disinfection/chloramine/index.html

10  Iowa Drinking Water Annual Compliance Report. “Maximum Con-
taminant Levels (MCLs) and  
Maximum Residual Disinfectant Levels (MRDLs).” 2003. Page 8.

11  U. S. EPA. “List of Contaminants & their MCLs” Office of Water. 
September 2009.  
http://www.epa.gov/safewater/contaminants/index.html

12  U.S. EPA. “Stage 1 Disinfectants and Disinfection Byproducts Rule.” 
Office of Water: Ground Water & Drinking Water. December 1998. 
http://www.epa.gov/safewater/mdbp/dbp1.html

13  Villanueva C. M., Cantor, K. P., Grimalt, J. O., Malats, N., Silverman, 
S., Tardon, A., Garcia-Closas, R., Serra, C.,  Carrato, A., Castano-Vin-
yals, G., Marcos, R., Rothman, N.,  Real, F.X.,  Dosemeci, M., and 
Kogevinas, M. Bladder Cancer and Exposure to Water Disinfection 
By-Products through Ingestion, Bathing, Showering, and Swimming 
in Pools. American Journal of Epidemiology. 2007;165:148–156.

14  US EPA. “Cloramines Q & A’s.” Office of Water. March 2009. http://
www.epa.gov/ogwdw000/disinfection/chloramine/index.html

15  Cooney, C.M. “Drinking Water Analysis Turns up Even More Toxic 
Compounds.” Environmental Science and Technology, 2008, 42(22), 
p 8175. 

16  Renner, R. “Chloramine Complications.” Science News. August 18, 
2004. 

17  Citizens Concerned About Chloramine. “Home Page.” http://www.
chloramine.org/

18  Citizens Concerned About Chloramine. “Home Page.” http://www.
chloramine.org/

19  Citizens Concerned About Chloramine. “Chloramine Facts.” 2006. 
http://www.chloramine.org/

20  Miranda, M.L., Dohyeong, K., Hull, A.P., Paul, C.J., Overstreet 
Galeano, M.A. “Changes in Blood Lead Levels Associated with Use 
of Chloramines in Water Treatments Systems.” Environmental Health 
Perspectives. Vol:115(2) February 2007. 

21  Yan Zhang, Allian Griffin, Mohammad Rahman, Ann Camper, He-
lene Baribeau and Marc Edwards. “Lead Contamination of Potable 
Water Due to Nitrification.”
Environmental Science and Technology., 2009, 43 (6), pp 1890–
1895.

22   Edwards, M. and A. Dudi. “Role of Chlorine and Chloramine in 
Corrosion of Lead-Bearing Plumbing Materials.” Journal of American 
Water Works Associations. 2004. 

23  Renner, R. “Lead in water linked to coagulant.” Environmental Sci-
ence & Technology. Spetember 1, 2006: 5164-5165.

24  Edwards, M., Triantafyllidou, S. and D. Best. “Elevated Blood Lead in 
Young Children Due to Lead-Contaminated Drinking Water: Wash-
ington, DC, 2001-2004.” Environmental Science and Technology. 
2009, 43, 1618-1623. 

25  U.S. EPA. “Protect You Children from Lead Poisoning.” Office of Pol-
lution Prevention & Toxics. October 2004.  

26  Water Research Foundation “How Chloramines Improve Water 
Quality.” August 1999. 
http://www.waterresearchfoundation.org/research/TopicsAndProjects/
Resources/caseStudies/researchappsChloram.aspx

27  Water Research Foundation “How Chloramines Improve Water 
Quality.” August 1999. 
http://www.waterresearchfoundation.org/research/TopicsAndProjects/
Resources/caseStudies/researchappsChloram.aspx

28  U.S. EPA. Information about chloramine in drinking water. www.
epa.gov/ogwdw000/disinfection/chloramine/.../chloramine2.pdf

29  U.S. EPA. Information about chloramine in drinking water. www.
epa.gov/ogwdw000/disinfection/chloramine/.../chloramine2.pdf

30  U.S. EPA. Information about chloramine in drinking water. www.
epa.gov/ogwdw000/disinfection/chloramine/.../chloramine2.pdf

31  U.S. EPA. Information about chloramine in drinking water. www.
epa.gov/ogwdw000/disinfection/chloramine/.../chloramine2.pdf

32  Citizens Concerned About Chloramine. “Chloramine Facts.” 2006. 
http://www.chloramine.org/

33  Renner, R. “Chloramine Complications.” Science News. August 18, 
2004.

34  U.S. EPA. Information about chloramine in drinking water. www.
epa.gov/ogwdw000/disinfection/chloramine/.../chloramine2.pdf

35  National Sanitation Foundation Consumer Drinking Water Contami-
nant Guide. http://www.nsf.org/consumer/drinking_water/contami-
nant_chloramine.asp?program=WaterTre. 

For more information: 
web: www.foodandwaterwatch.org
email: info@fwwatch.org
phone: (202) 683-2500 (DC) • (415) 293-9900 (CA)

Copyright © April 2010 Food & Water Watch


