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Despite advances in water management and sanitation, waterborne disease outbreaks continue to oceur in the United States. CDC collects data on waterborne
disease outbreaks submitted from all states and territories* through the Waterbome Disease and Qutbreak Surveilfance Systen.t During 20092014, the
most recent years for which finalized data are available, 33 drinking water—associated outbreaks were reported, comprising 1,040 cases of illzess, 85
hospitalizations, and nine deaths, Legionella accounted for 58% of outbreaks and 7% of illnesses, and Campylobacter accounted for 12% of outbreaks and 78%
of illnesses. The most commonty identified outbreak deficiencies§ in drinking water-associated outbreaks were Legionelly in plumbing systems (57.6%),
untreated ground water {24.2%}), and distribution system deficiencies (12,1%), suggesting that efforts to identify and correct these deficiencies could preveat
many outhreaks and illnesses associated with drinldng water. In addition to the drinking water cuthreaks, 12 outhreaks associated with other nonrecreational
water™ were reported, comprising 234 cases of iliness, 51 hospitalizations, and six deaths. Legionella accounted for 58% of these outbreaks, 42% of illnesses,
96% of hospitalizations, and all deaths, Public health, regulatory, and industiy professionals can wse this information to target prevention efforts against
pathogens, infrastructure problems, and water sources associated with waterhorne disease outbreaks.

This report includes drinking water--associated outbreaks and other, nourecreational waterborne disease outbreaks, in which the first illness oceurred in 2009
or 2010. Outbreaks were reported to the Waterborue Disease and Outbreak Surveillance System through the electronic National Outbreak Reporting System it
as of October 3, 2012, Two criteria must be met for an event to be defined as a waterborne disease outbreak: 1) fwo or more persons must be linked
epidemiologically by time, location of water exposure, and illness characteristics; and 2) the epidemiclogic evidence must implicate water as the probable
source of illness. Data requested for each outbreak inciude 1) the number of illnesses, hospitalizations, and deaths; 2} the etiologic agent {confirmed or
suspected); 3) the implicated water system; 4) deficiencies contributing to the outbreak; and 5) the setting of exposure,

During 2009—-2010, public health officials from 17 states reported 33 drinking water outbreaks (Table 1), The outbreaks resulted in 1,040 ilnesses, 85
hospitalizations (8.2% of cases), and nine deaths, At least one etiologic agent was identified in all but one drinking water outbreak; Legionella was implicated
in 1g outbreaks, 72 ilinesses, 58 hospitalizations, and eight deaths, and Campylebacter was implicated in four single-eticlogy outbreaks involving 812
illnesses, 17 hospitalizatious, and no deaths, as well as two multiple-etiology outbreaks resulting in 17 illnesses. The number and etiologies of drinking water
outbreaks reported every year since 1671 were considered for comparison (Figure).

The eticlogies, water systems, water sources, illnesses, and deficiencies identified for drinking water outbreaks and outbreak-associated cases were ranked in
order of frequency (Table 2}. Legionella caused the majority of outhreaks (57.6%); whereas non-Legionella bacteria caused the majority of illnesses (81.8%).
The majority of outbreaks {75.8%) and outhreak-associated illnesses {79.4%) were Huked to community water systems.§§ The majority of outbreaks (51.5%)
and most illnesses {97.3%) occurred in systems that used ground water sources. The majority of outbreaks (57.6%) involved acute respiratory illness, whereas
most outbreak-associated illnesses were acute gastrointestinal iflness (92.6%). By deficiency categories, Legionella spp. in plumbing systems was present in
the majority of outbreaks (19 [57.6%1); in three Legionella outbreaks, additional deficiencies in building-specific water treatment or plumbing systems were
noted. Untreated ground water deficiency (i.e., contamination of ground water at the source) was identified in eight (24.2%) outbreaks, distribution system
deficiency alone was identified in four (12,1%) outbreaks, and both deficiencies were identified in one outbreak (3.0%). Together, distribution system and
untreated ground water deficiencies accounted for 965 (92.8%) of all outbreak-associated illnesses. All five outbreaks assigned a distribution system deficiency
(i.e., distribution system or untreated ground water and distribution system) occurred in systems using ground water or mixed ground and surface water
supplies; of these, three occurved in systems supplying unchlovinated ground water. Two of the distribution system-associated outbreaks (one in an
unchiorinated supply) resulted from cross-connections (i.e., direct connections between piped water systenis containing potable and nonpotable water).

Iz addition to the drinking water outbreaks, public health officials from 1t states reported 12 outbreaks associated with other nonrecreational water exposure
(Table 1). The outbreaks included seven outhreaks of Legionella spp. resulting in 9g illnesses and six deaths. The water sources and settings for these
outbreaks included cooling towers at a militavy facility and a hotel/motel setting, a mist/steam device in an industrial facility, an ornamental fountain in a
health-care facility, and unidentified water exposures in long-term care, assisted-living, or rehabilitation facilities. The remaining outbreaks involved
Campylobacter (two), Giardia (two), and acute gastrointestinal illness of unknown etiology {one} from ingesting water in various outdoor settings.
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Editorial Note

Since the early 2oth century, water treatment processes and regulations have vastly reduced the transmission of Hllnesses through public drinking water
supplies in the United States (1), The outbreaks reported during this surveillance period highlight several emerging and persisting public health challenges
associated with drinking water systems. First, Legionella is the most frequently reported etiology mnong drinking water and other nonrvecreational outbreaks.
Fourteen of the 15 deaths reported were caused by Legionella, underscoring the need for improved Legionelia control and mitigation methods. Secend, the
large proportion of cutbreaks associated with untreated ground water (e.g., well water) indicates that additional efforts are needed to monitor ground water
sources and protect them from contamination and to ensure that adequate, continuous disinfection is used when indicated by the results of monitoring and
risk analyses {2). Finally, the large proportion (78%) of illnesses ohserved in outbreaks involving disthibution system deficiencies emphasizes the importance
of protecting, maintaining, axd improving the public drinking water distribution system infrasiructure () because these deficiencies can lead to widespread
iflness.

The total number of drinking water outbreaks reported during 200g-2010 {33) is similar to the number in previous 2-year intervals (e.g., 36 outbreaks during
2007-2008) (4. Although Legionelia historically has been the most frequently reported etiology among drinking water outbreaks, during 2009-2010
Legionella comprised over half of reported drinking water outbreaks for the first time. Iu addition, Legionella also caused the majority of other
nonrecreational water outbreaks (seven of 12). Legionella outbreaks are particularly challenging to prevent and control, in part because the organism
multiplies in plumbing systems within buildings, which usually fall outside of regulatory oversight (5,6). Two of the 19 reported Legionella outbreaks occurred
at health-eare facilities where tveatment systems to control Legionella growth had been ingtalled, underscoring the limited effectiveness of engineering
controls in complex plumbing systems.

In contrast to the emexging issue of Legionella, the problem of untreated ground water deficiencies in public and individual water systems persists, Full
implementation of the Ground Water Rule, a federal regulation that aims to provide increased protection against microbial pathogens in public water systems
that use ground water sources, might reduce the number of ground water outbreaks in public systems (2). However, this regulation does not address private
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Lfforts to identify and correct the deficiencies impiicated in drinking water—related outbreaks, particularly deficiencies in distribution systems and unfreated
ground water systems, could prevent many outbreaks and ilinesses, Additional research is needed to understand the interventions that are most effective for
controlling growth of Legionella and reducing outbreaks of legionellosis.

TABLE 1. Characteristics of waterborne disease outbreaks associated with drinking water (N = 33) and other nonrecreational water®* (N

= 12), by state/jurisdiction — Waterborne Disease and Outhreak Surveillance System, United States, 2009—2010

Exposure
category and
state/jurisdiction

Drinking water

Florida

Idaho

Maize

Maryland

Nevada

MNew York

New York

South Cavolina

Utah

Utah

California

Georgia

llinois

Marytand

Minnesota

Missouri

Missouri

Missouri

Missouri

Montana

Nevada

Month Year Etiology

Jut

May

Jul

Sep

Dee

Apr

Dec

Jul

Jun

Aug

Jun

Apr

Nov

Aug

Jun

Teb

Mar

Apr

Nov

Jul

2009 Legionella sp.

Campylobacter
2009 sp., Giardia
intestinalis

2000 Hepatitis A

Legionella
prieumophila
SEeTOgroup 1,
Kaoxvitle 1

2009

Legionella
2009 prieumophila
SeIpgroup 1

Legionella
2009 prreumophila
SETOEIonp 1

Legionella
2009 preumophila
SErogroup 1

Legionella
2009 preumophila
SEIOEroup L

Legionella
2009 pneumoephila
serogroup 1

Giardia
2009 ytestinalis

2010 Norovirus

Legionella
2010 preumophilu
SErogroup 1

2010 Unidentified§§

Legionella
2010 pneumophila
serggroup 1

2010 Giardia
intestinalis

2010 .Cqmj.-)ylabacter
Jefuni

2010 Scsmpylobacter

Escherichia eoli
2010 Ois7:H7
Escherichia coli
2010 Owi57:Hy
Campylobacter
2010 Jejuni
Legionella
2010 pneumophila

SCTOgroup I

Predominant No.  No. O.f No, of Water Water
. of  hospital- o
illnesst P deaths? system source
cases izations§
ARI -3 2 0 Community Well
AGI 7 o] 0 Commuenity Well
Hep 2 [udividual/Private Well
ARI 0w 9 H Community
ARl o 1 0 Community
ARl 3 3 2 Community
ART 3 3 1 Community
ARI 3 3 o Community Ground water
ARI 5 5 o Community Well, spring
. Well, surface
T )
AGI 8 4} o Communitytt waler
Transient
AGL 47 noncomEnunity Well
ARI 4 4 o Community Well, spring
AGL otherT% 3 3 o] Commercially Unidentifted
’ bottled
AR 2 2 o] Community Surface water
AGI 6 o o} Trausient Well
noncenimuEnity
AGE 16 5 o] Community Well
AGE 67 4 0 Community Well
AGL 28 4 0 Commuenityttt  Well
AGI 1t 3 L Individual/Private Well
Nontransient
AGI 101 6 o noncommmnity Well
. well,
ARY 4 2 t Community river/stream
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Setting

Membership club

Private residence

Private residence

Lake/Reservoir Apartment/Condo

Lake/Reservoir Hotel/Motel

Lake/Reservoir Hospital/Health care

Lake/Reservoir Hospitai/Health care

Hotel/Mosel

Hotel/Motel

Suhbdiviston/Neighiborhoo

Restaurant/Cafeteria

Hotel/Motel

Church/Place of worship

Personal care home***

State park

Commemity/ Municipality
Community/ Municipality
Membership ¢lih

Private residence

Resort

Hotel/Motel
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Nevada Jun 2010 Giardia AGI 20 1 0 Irrigation Puddle/Canal/Swamp Public outdoo
intestinalis area
Legionella : )
New York Nov 2010 pneumophile ARI 4 4 0 Industrial/Occupational Mist/Steam device gﬁﬂ;’r {Mndu:
SEFOEIOND 1
Legionella . )
Texas May 2010 pneumophila ARI 4 4 3 Uznknown Unkanown a?l%t;ellll ca
serogroup t
Legionella : ;
Wisconsin Feb 2010 pneumophila ARI 8 8 o] Ornamentat Ornamental fountain I‘{m?:pltall Hea

serogroup 1

Abbreviations: AGI = acute gastrointestinal iflness; ARI = acute respiratory illness; Hep = hepatitis; Other = undefined; illnesses, conditions, or symptoms t
cannot be categorized as gastrointestinal, respiratory, ear-related, eye-related, skin-related, neurologic, hepatitis, or caused hy leptospivosis,

* Nonreereational category includes outbreaks involving water not intended for drinking and water of unknown intent but does not include recreational water
exposures, which are reported separately.

T The category of illness reported by =50% of ill respondents. All legionellosis outbreaks were categorized as ARL
§ Value was sct to missing in reports where zero hospitalizations were reported and the number of persons for whom information was available also was zero.
1 Value was set to nxissing in reports where zero deaths were reported and the number of persons for whom information was available also was zero,

** Commamity and noncommunity water systems are public water systems that have =15 service connections or serve an average of =25 residents for =60 days
year. A community water system serves year-round residents of a community, subdivision, or mobile home park. A nencomimunity water systein serves an
insHiution, industry, camp, park, hotel, or business and can be nontransient or transient, Nontransient systems serve 225 of the same persons for >6 months ¢
year but not year-round (e.g., factories and schools), whereas transient systems provide water to places in which persons do not remain for long periods of tims
(e.g., restaurants, highway rest stations, and parks). Individual water systems are small systems not owned or operated by a water utility that have <15 connect
Or Serve <25 Persons.

tt A eross-connection between potable and nonpotable water sources resulting in backflow was a suspected or confirmed factor in this outbreak.

§8§ Ftiology unidentified: contamination of water with sodium hydroxide suspected based upon incubation period, symptoms, outbreak investigation, and
taboratory findings.

1 The other symptoms reported were chemical esophagitis and burns in mouth,
**x Facility had an onsite disinfection system that was not operational at the time of the outbreak,

11 Setling was a recreational facility with mudtiple buildings. A private well that was originally used for a residence was reclassified as a community water syst
as a result of the cutbreak investigation.

§88 The facility had an onsite chlorine dioxide system; however, there were indicators that the system was not being monitored properly at the time of the
outbreak.

199 The facility had an onsite chlorine dioxide system and was being monitored for Legionella.

**** Reported contributing factors inciuded a temporary disruption in disinfection and a cross-connection between potable and nonpotable water sources resi
in back{low.

THit Multiple water sowrces within the facility were identified as possible exposures in this cutbreak.

FIGURE. Number of waterborne disease outbreaks associated with drinking water (N = 851), by yvear and etiology — United States, 1971
—2010
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* Legionnaires' discase outbreaks were first reported to the Waterborne Disease and Outbreak Surveillance System in 2001; Legionnaires’ disease outbreaks
before 2001 were added retrospectively during the 2007—2008 reporting pericd.

T Includes all bacteria except Legionella.

Alternate Text: The figure above shows the number of waterborne disease outhreaks associated with drinking water (N = 851), by year and etiology, in the
United States during 1g7:-2010. The out-breaks resulted in 1,040 ilinesses, 85 hospitalizations (8.2% of cases), and nine deaihs. At least one etiologic agent
was identified in all but one drinking water outbreak; Legionella was implicated in 19 outbreaks, 72 ilinesses, 58 hospitaliza-tions, and eight deaths, and
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11 Ten outbreaks (763 cases) were in community water systerns that used a grownd water source exclusively. Of these, three outbreaks (111 cases) were in
systems that were documented as not treating the water with a disinfectant, five outbreaks (645 cases) were in systems that added chlorine as a disinfectant,
and two outbreaks {seven cases) had no information on disinfection documented,

§§ Includes outbreaks with mixed water sources (i.e., ground water and surface water). Three legionellosis outhreaks were associated with mixed source
commuiity water systems. One giardiasis outbreak was associated with a mixed source community water system,

19 Symptoms for one outbreak cansed hy suspected chemical ingestion were categorized as AGI and other. The other symptoms reported were chemical
esophagitis and burns in mowth.

*#* Hepatitis symptoms are categorized separately. One outbreak of viral hepatitis was caused by hepatitis A.

11 Deficiency 5A. Drinking water; contamination of water at points not under the jurisdiction of a water wtility or at the paint of use: Legionella spp. in water
system, drinking water.

§§8 Multiple deficiencies were assigned to three Legionelia outbreaks. In two outbreaks, which contributed five cases, tiere was a deficiency in
building/ home-specific water treatment. In one outhreak, which contributed three cases, there was a treatment deficiency outside of the building/home as
well as a deficiency i the plumnbing system.

11 Deficiency 4. Drinking water; contamination of water at/in the water source, treatment facility, or distribution system: distribution system deficiency,
inetuding storage (e.g., cross-connection, backflow, and contamination of water mains during construction or repair). The four outhreaks involving
distribution system deficiency included three outbreaks in systems using only ground water sources and one outbreal in a system using both grouwnd and
surface water. Two of the three ground water systems disinfected with chlorine, one ground water system and the system using ground and surface water did
not disinfeet.

##** Deficiency 2. Drinking water; contamination of water at/in the water source, treatiment facility, or distribution system: untreated ground water.

1111 Qutbreak involved both Deficiency 2 and Deficiency 4. Outbreak occurred in a nontransient, noncommunity water system using a ground water source
that was not treated with a disinfectant.

§§8§ Deficiency 11C. Drinking water; contamination of water at points not under the jurisdiction of a water utility or at the point of use: contamination at
point of use, commercially bottled water.
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