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Problem. Since 1971, CDC, the U.S. Environmental Protec
tion Agency (EPA), and the Council of State and Territorial 
Epidemiologists (CSTE) have maintained a collaborative 
surveillance system for the occurrences and causes of 
waterborne-disease outbreaks (WBDOs).This surveillance 
system is the primary source of data concerning the scope and 
effects of waterborne diseases on persons in the United States. 

Interpretation of results. During 1999-2000, a total of 39 
outbreaks associated with drinking water was reported by 25 
states [1]. Included among these 39 outbreaks was one 
outbreak that spanned 10 states. These 39 outbreaks caused 
illness among an estimated 2,068 persons and were linked to 
two deaths. The microbe or chemical that caused the outbreak 
was identified for 22 (56.4%) of the 39 outbreaks; 20 of the 22 
identified outbreaks were associated with pathogens, and two 
were associated with chemical poisoning. Ofthe 17 outbreaks 
involving acute gastroenteritis of unknown etiology, one was 
a suspected chemical poisoning, and the remaining 16 were 
suspected as having an infectious cause. Twenty-
eight (71.8%o) of 39 outbreaks were linked to 
groundwater sources; 18 (64.3%) of these 28 
groundwater outbreaks were associated with 
private or noncommunity wells that were not 
regulated by EPA. Fifty-nine outbreaks from 23 
states were attributed to recreational water exposure 
and affected an estimated 2,093 persons. Thirty-six 
(61.0%) of the 59 were outbreaks involving 
gastroenteritis. The etiologic agent was identified 
in 30 (83.3%) of 36 outbreaks involving 
gastroenteritis. Twenty-two (61.1%) of 36 
gastroenteritis-related outbreaks were associated 
with pools or interactive fountains. Four (6.8%) of 
the 59 recreational water outbreaks were attributed 
to single cases of primary amebic meningoen-
cephalitis (PAM) caused by Naegleria fowleri. All 
four cases were fatal. Fifteen (25.4%) of the 59 
outbreaks were associated with dermatitis; 12 
(80.0%) of 15 were associated with hot tubs or 
pools. In addition, recreational water outbreaks of 
leptospirosis, Pontiac fever, and chemical keratitis, 

as well as two outbreaks of leptospirosis and Pontiac fever 
associated with occupational exposure were also reported to 
CDC. The proportion of drinking water outbreaks associated 
with surface water increased from 11.8% during 1997-1998 to 
17.9% in 1999-2000. The proportion ofoutbreaks (28) associated 
with groundwater sources increased 87% from the previous 
reporting period (15 outbreaks), and these outbreaks were 
primarily associated (60.7%) with consumption of untreated 
groundwater. Recreational water outbreaks involving 
gastroenteritis doubled (36 outbreaks) from the number of 
outbreaks reported in the previous reporting period (18 
outbreaks). These outbreaks were most frequently associated 
with Cryptosporidium parvum (68.2%) in treated water venues 
(e.g., swimming pools or interactive fountains) and by 
Escherichia coli O157:H7 (21.4%) in freshwater venues. The 
increase in the number ofoutbreaks probably reflects improved 
surveillance and reporting at the local and state level as well as 
a true increase in the number ofWBDOs (Fig. 1). 

Fig. 1. Structure of outbreaks cases etiological factors associated with drinking 
water (during 1971-2006 years) in the United States of America. 
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Since 1971, the CDC, EPA, and Council of State and 
Territorial Epidemiologists (CSTE) have maintained the 
collaborative national Waterborne Disease and Outbreak 
Surveillance System (WBDOSS) to document waterborne 
disease outbreaks (WBDOs) reported by local, state, and 
territorial health departments [2]. WBDOs were recently 
reclassified to better characterize water system deficiencies 
and risk factors; data were analyzed for trends in outbreak 
occurrence, etiologies, and deficiencies during 1971 to 2006. 
A total of833 WBDOs, 577,991 cases ofillness, and 106 deaths 
were reported during 1971 to 2006. Trends of public health 
significance include a decrease in the number of reported 
outbreaks over time and in the annual proportion of outbreaks 
reported in public water systems, an increase in the annual 
proportion of outbreaks reported in individual water systems 
and in the proportion of outbreaks associated with premise 
plumbing deficiencies in public water systems, no change in 
the annual proportion of outbreaks associated with 
distribution system deficiencies or the use of untreated and 
improperly treated groundwater in public water systems, and 
the increasing importance of Legionella since its inclusion in 
WBDOSS in 2001. Data from WBDOSS have helped inform 
public health and regulatory responses. Additional resources 
for waterborne disease surveillance and outbreak detection 
are essential to improve our ability to monitor, detect, and 
prevent waterborne disease in the United States (Fig. 2). 

To understand the distribution of Giardia cysts in drinking 
water supplies in Seoul, Korea, we collected water samples 
quarterly at 6 intakes in the Han River, its largest stream and 
6 conventional water treatment plants (WTPs) serving 
drinking water, from 2000 to 2009 [3]. Giardia cysts in each of 
10 L water were confirmed in 35.0% of intake water samples 
and the arithmetic mean was 1.65 cysts/10 L (range 0-35 cysts/ 
10 L). The lowest cyst density was observed at Paldang and 
Kangbuk intakes, and the pollution level was higher at 4 

intakes downstream. It seemed that these 4 intakes were under 
influence of Wangsuk stream at the end of which cysts were 
found in all samples with the mean of 140 cysts/10 L. The 
annual mean number of cysts was 0.21-4.21 cysts/10 L, and 
the cyst level at the second half of the 10 years was about 1/ 
5 of that at first half on average. The cysts were more 
frequently found in winter, and their mean density was 3.74 
cysts/10 L in winter and 0.80-1.08 cysts/10 L in other seasons. 
All finished water samples collected at 6 WTPs were negative 
for Giardia in each of 100 L sample for 10 years and cyst 
removal by physical process was average 2.9-log. It was 
concluded that conventional water treatment at 6 WTPs of 
Seoul appears to remove the cysts effectively under the 
present level of their source water. Domestic wastewater from 
the urban region could be an important source of Giardia 
pollution in the river (Fig. 3). 

Conclusions. The surveillance system includes data for 
outbreaks associated with drinking water and recreational 
water. State, territorial, and local public health departments 
are primarily responsible for detecting and investigating 
WBDOs and voluntarily reporting them to CDC on a standard 
form. The unit of analysis for the WBDO surveillance system 
is an outbreak, not an individual case of a waterborne disease. 
Two criteria must be met for an event to be defined as a 
WBDO. First, or more than 2 persons must have experienced 
a similar illness after either ingestion of drinking water or 
exposure to water encountered in recreational or occupational 
settings. This criterion is waived for single cases of 
laboratory-confirmed primary amebic meningoencephalitis 
and for single cases of chemical poisoning if water-quality 
data indicate contamination by the chemical. Second, 
epidemiologic evidence must implicate water as the probable 
source of the illness. 

In the United States our objective is to protect drinking 
water at the source, during treatment and during distribution. 

Fig. 2. Analyses of the outbreaks associated with drinking water, connected with untreated 
and improperly-treated surface and ground water since 1971-2006 years. 
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Fig. 3. Photography of the Giardia cysts in drinking water supplies in Seoul, 
Korea at 6 intakes in the Han River (two samples A, B). 

In 1975 interim regulations for bacteria and turbidity, 10 
inorganic chemicals, 6 organic chemicals and radionuclides 
were promulgated. In 1979 National Secondary Regulations 
for substances affecting the aesthetic quality of water were 
promulgated. In 1979 trihalomethanes were added. The United 
States is engaged in comprehensive revisions of the National 
Primary Drinking Water Regulations. The areas of our most 
significant concern include detection and control of 
contamination of ground waters by organic chemicals 
resulting from improper waste disposal practices, a 
reassessment of microbiological regulations and toxicity of 
disinfectant by-products and a major effort to deal with 
corrosion-related contamination of drinking water during 
distribution. We are evaluating the issue of a granular 
activated carbon requirement for contaminated surface 
waters. A program to assure the quality of direct and indirect 
additives to drinking water has also been initiated. Part of 
this activity will include determination of the contaminants 
and by-products associated with the use of various water 
treatment chemicals and pipe materials [4]. 

The proportion of drinking water outbreaks associated 
with surface water increased from 11.8% during 1997-1998 to 
17.9% in 1999-2000. The proportion of outbreaks (28) 
associated with groundwater sources increased 87% from 
the previous reporting period (15 outbreaks), and these 
outbreaks were primarily associated (60.7%) with 
consumption of untreated groundwater. Recreational water 
outbreaks involving gastroenteritis doubled (36 outbreaks) 

from the number of outbreaks reported in the previous 
reporting period (18 outbreaks). These outbreaks were most 
frequently associated with Cryptosporidium parvum (68.2%) 
in treated water venues (e.g., swimming pools or interactive 
fountains) and by Escherichia coli O157:H7 (21.4%) in 
freshwater venues. The increase in the number of outbreaks 
probably reflects improved surveillance and reporting at the 
local and state level as well as a true increase in the number 
ofWBDOs. 
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Резюме. Анализ данных литературного обзора вклю
чает сведения относительно вспышек, происходивших в 
течение января 1999 по декабрь 2000 годов и в более 
ранний период на протяжении 1995 и 1997 годов. С 1971 
года Управление по охране окружающей среды и Совет 
государственных и Территориальных Эпидемиологов 
США используют мониторинг за причинами возникно¬ 
вения вспышек водно-ассоциированных заболеваний 
при помощи совместной системы наблюдения. Эта сис¬ 
тема наблюдения является первичным источником по¬ 
лучения данных относительно механизма передачи и 
эффектов проявления водно-ассоциированных заболе¬ 
ваний среди населения Соединенных Штатах и других 
стран мира. 

АНАЛІЗ ВИПАДКІВ СПАЛАХІВ 
ВОДНО-ОБУМОВЛЕНИХ ЗАХВОРЮВАНЬ 

У РІЗНИХ КРАЇНАХ СВІТУ 
(ЗА ДАНИМИ ЛІТЕРАТУРИ) 

Григоренко Л.В. 

ДЗ "Дніпропетровська медична академія МОЗ 
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Резюме. Аналіз даних літературного огляду включає 
відомості щодо спалахів, які тривали протягом січня 1999 
до грудня 2000 років та раніше протягом 1995 та 1997 
років. З 1971 року Управління з охорони навколишнього 
середовища і Рада державних та Територіальних Епіде
міологів США використовує моніторинг за причинами ви¬ 
никнення спалахів водно-обумовлених захворювань за 
допомогою сумісної системи спостереження. Ця систе¬ 
ма спостереження являється первинним джерелом от¬ 
римання даних відносно механізму передачі та ефектів 
прояву водно-обумовлених захворювань серед населен
ня США та в інших країнах світу. 
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