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Notes from the Field

Chlorination Strategies for Drinking Water During 
a Cholera Epidemic — Tanzania, 2016

Alice Wang, PhD1,2; Colleen Hardy, MPH3; Anangu Rajasingham, 
MPH3; Andrea Martinsen, MPH3; Lindsay Templin, MPH3; Stanislaus 
Kamwaga, MSc4; Kiwe Sebunya, MSc4; Brenda Jhuthi, MPH5; Michael 
Habtu, MSc 6; Stephen Kiberiti, MD7; Khalid Massa, MD7; Rob Quick, 
MD8; Jane Mulungu3,9; Rachel Eidex, PhD3,9; Thomas Handzel, PhD3

Since August 2015, the Ministry of Health, Community 
Development, Gender, Elderly and Children (MoHCDGEC) 
of Tanzania has been leading the response to a widespread 
cholera outbreak. As of June 9, 2016, cholera had affected 23 
of 25 regions in Tanzania, with 21,750 cumulative cases and 
341 deaths reported (Ally Nyanga, MoHCDGEC Emergency 
Operations Center, personal communication, June 2016). 
Approximately one fourth of all cases occurred in the Dar es 
Salaam region on the east coast. Regions surrounding Lake 
Victoria, in the north, also reported high case counts, including 
Mwanza with 9% (Ally Nyanga, MoHCDGEC Emergency 
Operations Center, personal communication, June 2016). 
Since the start of the outbreak, MoHCDGEC and the Ministry 
of Water (MOW) have collaborated with the Tanzania Red 
Cross Society, United Nations Children’s Fund (UNICEF), 
World Health Organization (WHO), and CDC to enhance 
the water, sanitation, and hygiene (WASH) response to prevent 
the further spread of cholera.

Access to safe drinking water is critical and prevents cholera 
transmission (1). Chlorination effectively and affordably dis-
infects water and protects against recontamination. Because 
water quality might deteriorate after chlorination (2), dur-
ing cholera outbreaks WHO recommends a minimum free 
chlorine residual of 2.0 mg/L at the point-of-filling for tanker 
trucks, 1.0 mg/L for standpipes and wells, and 0.2-0.5 mg/L 
at point-of-use (3). To ensure adequate free chlorine residual 
in drinking water, MoHCDGEC and MOW have encouraged 
municipal water authorities to increase chlorination of piped 
water to WHO-recommended free chlorine residual levels, and, 
because of the variety of water delivery mechanisms, developed 
two additional strategies in collaboration with WASH partners, 
including a bulk chlorination strategy in Dar es Salaam and a 
household water treatment strategy in Mwanza.

The bulk chlorination strategy in Dar es Salaam targeted 
water tanks of private vendors. These vendors sell to households 
where piped water supplies are limited. Vendors received a sup-
ply of 8.68-g sodium dichloroisocyanurate (NaDCC) tablets 
that disinfect up to 5,000-L volumes as well as instructions 
on proper use (4). In February 2016, this strategy was piloted 

in the Manzese Ward, one of 27 wards in the Kinondoni 
District, in Dar es Salaam. Ward health officers were given 
test kits and trained to monitor free chlorine residual in water 
tanks each week. Activities included mapping of vendor loca-
tions, distribution of a 3-month supply of NaDCC tablets, 
and weekly free chlorine residual monitoring of storage tanks. 
The pilot in Manzese Ward was successful, and the strategy 
was then expanded to four additional cholera-affected wards in 
Kinondoni District. As of June 9, 2016, a total of 430 vendors, 
representing the majority of water vendors, have been mapped 
and 313 vendors in Kinondoni received tablets. Because of 
encouraging results, this program was subsequently expanded 
to two other districts in Dar es Salaam, as well as to parts of 
Morogoro and Zanzibar. An evaluation of the program will 
be completed in October 2016.

To increase access to safe drinking water at the household 
level, especially for communities that rely on untreated lake 
water for drinking, WASH partners developed a strategy for 
distribution of 67-mg NaDCC tablets that treat 20-L volumes. 
Cholera-affected communities in four regions of Tanzania 
were identified based on case counts, case-fatality rates, and 
recent cholera cases as reported by local Tanzania Red Cross 
volunteers. With support from UNICEF, the Tanzania Red 
Cross Society distributed a 1-month supply of NaDCC tablets 
and provided cholera prevention education to households in 
communities in the Mwanza region; distribution to three 
other regions followed. CDC provided 9 million tablets for 
this campaign, including 6 million tablets for distribution to 
cholera-affected regions and 3 million tablets as a reserve supply 
for future outbreaks. Distribution of NaDCC tablets to priority 
communities in Mwanza has been completed. WASH partners 
are committed to providing continued support in implementa-
tion and monitoring to improve access to safe drinking water 
during the cholera epidemic and beyond.

Acknowledgments

Tanzania regional and district health teams; National Water 
Quality Laboratory, Mwanza, Tanzania; International Federation of 
Red Cross; Tanzania Red Cross Society; United Nations Children’s 
Fund; World Health Organization; Tanzania; CDC–Tanzania, Dar 
es Salaam, Tanzania; National Center for Emerging and Zoonotic 
Infectious Diseases, CDC; Global Disease Detection Operations 
Center, Division of Global Health Protection, Center for Global 
Health, CDC; Global Rapid Response Team, Emergency Response 
and Recovery Branch, Division of Global Health Protection, Center 
for Global Health, CDC.



Morbidity and Mortality Weekly Report

MMWR / October 21, 2016 / Vol. 65 / No. 41 1151US Department of Health and Human Services/Centers for Disease Control and Prevention

 1Epidemic Intelligence Service, CDC; 2Division of Environmental Hazards 
and Health Effects, National Center for Environmental Health, CDC; 3Division 
of Global Health Protection, Center for Global Health, CDC; 4United Nations 
Children’s Fund; 5International Federation of Red Cross; 6World Health 
Organization; 7Tanzanian Ministry of Health, Community Development, 
Gender, Elderly and Children, Dar es Salaam, Tanzania; 8Division of 
Foodborne, Waterborne, and Environmental Disease, National Center for 
Emerging and Zoonotic Infectious Diseases, CDC; 9Division of Global Health 
Protection, Center for Global Health, CDC Country Office–Tanzania.

Corresponding author: Alice Wang, ilm1@cdc.gov, 770-488-3411.

References
1. Waldman RJ, Mintz ED, Papowitz HE. The cure for cholera—improving 

access to safe water and sanitation. N Engl J Med 2013;368:592–4. http://
dx.doi.org/10.1056/NEJMp1214179

2. World Health Organization. Guidelines for drinking-water quality, 4th 
ed. Geneva, Switzerland: World Health Organization; 2016. http://apps.
who.int/iris/bitstream/10665/44584/1/9789241548151_eng.pdf

3. World Health Organization. Chlorine monitoring at point sources and 
in piped distribution systems. Fact Sheet 2.30. Geneva, Switzerland: World 
Health Organization; 2016. http://www.who.int/water_sanitation_health/
hygiene/emergencies/fs2_30.pdf

4. Clasen T, Edmondson P. Sodium dichloroisocyanurate (NaDCC) tablets 
as an alternative to sodium hypochlorite for the routine treatment of 
drinking water at the household level. Int J Hyg Environ Health 
2006;209:173–81. http://dx.doi.org/10.1016/j.ijheh.2005.11.004

mailto:ilm1@cdc.gov
http://dx.doi.org/10.1056/NEJMp1214179
http://dx.doi.org/10.1056/NEJMp1214179
http://apps.who.int/iris/bitstream/10665/44584/1/9789241548151_eng.pdf
http://apps.who.int/iris/bitstream/10665/44584/1/9789241548151_eng.pdf
http://www.who.int/water_sanitation_health/hygiene/emergencies/fs2_30.pdf
http://www.who.int/water_sanitation_health/hygiene/emergencies/fs2_30.pdf
http://dx.doi.org/10.1016/j.ijheh.2005.11.004



