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contaminates (may cause serious health problems
after one exposure).

* Chemicals are generally chronic contaminants (may
cause health problems after many years of
exposure).
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Vibrio cholérqe

Hatiﬁs  Giardia lamblia
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................................ O biecﬁves

Outline the history of 3 key waterborne diseases

Examine how our evolving understanding of waterborne
disease has influenced drinking water treatment and
regulation



®* FPeople relied on senses fo . . .

judge water quality.

Egyptian clarifying device pictured in
the tomb of Amenophis Il at Thebes,
1450 B.C. (Baker, 1948)

Drinking Water Bureau



1800

olera leaves
Indiq, initiating the
first pandemic.

It spreads
westward across
Russia into Europe

& the U.S. via
trade routes.
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ens of millions
worldwide.

The spread of
cholera is initially
attributed to
miasmas, or poisonous

qir.

i
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Cholera sufferer and stretcher, 1830s
(Souzavez, 1833)




Movement is
founded in London.

It diverts waste to
sewers that flow to

the Thames River, the
city’s principle source

Flushing a London sewer (Mayhew, 1861)

of drinking water.
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waterborne disease
by linking an
outbreak in London
to a well

contaminated with
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sewage.

Caricature of cholera infecting a well

(1866)
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ouis Pasteur’s
experiments lead to
acceptance of the
“germ theory of
disease.”

Robert Koch
develops methods to
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isolate bacteria. Pasteur demonstrates bacteria grow in

broth when exposed to air.
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disinfection are
widely adopted by

water systems.

5-6-/203

Newly completed vaulted concrete work and filter beds, Philadelphia.
Philadelphia was the first U.S. city to provide filtered water to all its
customers in 1909.
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Death Rate for Typhoid Fever
United States, 1900-1960

Chlorination Begun

24

fyphoid virtually
eliminated in the

U.S.

:
:
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Source: LS. Centers for Disease Control and Prevention, Summary of
Hotifiahle Diseases, 1997,
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adopted by U.S. Public
Health Service.

They apply only to
interstate carriers, but

most states & local

governments adopt
them as guidelines.
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59% of water
systems deliver

drinking water that
meets U.S. Public
Health Service
standards.
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carcinogens in
drinking water
receives national

Drinking Water: Another

attention.
Source of Carcinogens?

As il life were not already hazardous  for the Fulure, Inc., indicated that the
enough, there is now one more envi- cancer mortality rate was 15 percent
ronmental alert with which we have to  higher among white males who drank

contend: Drinking water may cause water from the Mississippi than among
cancer. Lost in most accounts of this those who obtained their water from

Mississippi River at New Orleans and 1974 article in Science magazine.

?\
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are Drinking

Water Act signed
into law.

R ._,-:_'4‘.' T oy
President Ford signed the Safe Drinking

Water Act on December 16, 1974.
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Raging virus
hits hard at
causes largest darea SChOOIS

waterborne Pharmacies short of supplies

By JOE MANNING Health ofliclals said the cause
disease outbreak el ol o (e ouibresk remalned -

A rampaging virus closed one  cauced by a common adenovirus
school, threatened to force others urII tniﬂirn. Officials were

in U.S. history in cpergency ooms i WUBATRs o seemed oo

m&:‘um Ivl::ll?n‘:t uﬂtum St. Adslbert's Parish Scheol,

o sald Monday. 1913 W. Becher St.. closed Moo~
/V\ day when not substitute
The Milwaukee Health Depart- chers id be found to re-
IIWquee’ WI' ment sent viral kits o hospital pisce the cick members of the
ncy rooms ng Ity. a school official said. A

to Wm from tmtgtmm:nu were oul.

i e Dplcl mpems 1he - e ol S e
abdominal cramping and vomit. CltTict Wwas able to
Ing. Seo Virus ' 11A

Milwaukee Sentinel article, April 6, 1993.
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1800

with patients
complaining of
severe
gastrointestinal
iliness.

1850

Raging virus
hits hard at

area schools

Pharmacies short of supplies

By JOE MANNING
Saontinel stalf writer

A rampaging virus closed one
school, threatened to force others

to close c;mm Mlﬁtll ‘

of patients seeking treatment for
dlarrhea and vomiting, officials
sald Monday.

The Milwaukee Health Depart-
ment sent viral kits to tal
ney rooms ng

wuh% from
the anu 10 lplle who uaqulln
with cal symptoms e
ditease — diarrhea, dehydration,
;Lbdumlml cramping and vomit-
ng.

Milwaukee Sentinel article, April 6, 1993.

1900

Health officlals said the cause
of the outbreak remained wn-
known, but It was possibly
caused by a common adénovirus
or rotavirus. Officials were
amazed 4t how widespread the

St. Adalbert's Parish Scheol,
1913 W. Becher St., closed Moo
day when not substitute
teachers could be found to Te-

the sick members of the
aculty, a school official said. A
third of the students were oul.

West Allis School District Ad-
ministrator Harold Sloan said the
district was able to deal with

Seo Virus / 11A
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IS IT THE WATER?

City testing jor parasite suspected in illness

Clinical and
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it is waterborne.
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Hospitals and cafes | gopteseridiosis may be cutprit | 527207
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Milwaukee Journal headlines, April 8.
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spike in tur

in finished water
at southern water
treatment plant.

But water quality
did not exceed
standards.
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Southern plant s

Northern plant

Southern plant closed
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March

April

Maximal turbidity of treated water at the northern and southern
water treatment plants (MacKenzie et al, 1994)
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Milwaukee County

ree rivers

converge at
Milwaukee and
flow into Lake
Michigan.

Prevailing flow is

towd rd SOUTheI’n Three rivers converging at Milwaukee, the breakfront protecting
the harbor, water treatment plants & their intake grids (Davis et
intake grid. al, 2009)
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contributing to
Lake Michigan

was highly turbid
due to spring
snowmelt and

heavy rains. > Bl _
Milwaukee River emptying into the Lake Michigan harbor during a
period of high flow (Davis et al, 2009)
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identifies hundreds
of cryptosporidium
oocysts in patient

stool sample. «f .
Ry O{OTBFARY

Cryptosporidium oocysts
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Mllwaulcee I

THURSOAY MORNING  APFIL & 1950

Boil water, mayor says

Safety of drinking supply probed in wake of mystery epldemlc

residents ordered
to boil water.

Southern
treatment plant is
taken offline.

Mllwouk Sen’rlnel headlines, April 8.
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1. Describe current disease surveillance efforts in the U.S.

2. Provide data on recent waterborne disease outbreaks in the
U.S.



— ldentifying trends in the etiologic (disease-causing) agents and
other risk factors associated with WBDOs;

— ldentifying major deficiencies in providing safe drinking water;

— Encouraging public health personnel to detect and investigate
WBDOs; and

— Fostering collaboration among local, state, federal, and
international agencies on prevention.
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MMWAR)

Meorbidity and Mortality Weekly Report
.l o M T

rrrrrrrrr 12, 2008 / Vol. 67 / No. 55-9

Surveillance for Waterborne Disease
and Outbreaks Associated with Recreational
Water Use and Other Aquatic Facility-Associated
Health Events — United States, 2005-2006
and
Surveillance for Waterborme Disease
and Outbreaks Associated with Drinking Water
and Water not Intended for Drinking —
United States, 2005-2006

* CDC now publishes reports
every 2 years.
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System Type @ # Outbreaks Cases of lliness

PWS 680 573,296

CWS 338 518,091

Source: Craun et al, 2010
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No

Infection

No
Symptoms

S Outbreak
ymptoms

Not
Medical Determined
Care

Not
Outbreak / Reported

Determined

Reported
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unknown.

* One 1995 estimate:

— ~500,000 cases/year of moderate to severe disease (Ecoli,
Campylobacter, Salmonella)

— ~400,000 cases/year of mild to moderate disease
(Giardia, Crypto, viruses)
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Cases Reported in New Mexico

[m2001 02002 2003 (12004 2005 @5 YR Ave

Case Reported

definitively

connected to water.

* CDC estimates are that ~2/3 of cases of illness
from waterborne /foodborne pathogens are likely
foodborne.
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Number of Outbreaks Associated with Water Intended for Drinking
by Year, 1971-2006

50 —
. | Community
O Non-Community
Individual
B | Other
=
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systems.
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.
1.0 be drtlcht 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004

Note: Other includes mixed, unknown systems and bottled or bulk purchased water

of improved

Source: Craun et al, 2010
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Number Number

Type Ovutbreaks Outbreaks
CwWs Non-CWS

Giardia Protozoa 84

Cryptosporidium Protozoa 10

Shigella Bacteria 14

Salmonella (typhoid) Bacteria 11(1) 5(1)
Campylobacter Bacteria 11 o)
E. coli Bacteria 5 2
Hepatitis A Virus 10 9
Norovirus Virus 10 24
Rotovirus Virus 1 o)

Source: Craun et al, 2010



Percent of Deficiencies (N=801) in 780 Outbreaks Associated
with Drinking Water, 1971-2006

Premise Plumbing
8% (65)

Distribution
Insufficient

Information 5%
(37)

Legionella 3% (24)

Treatment (SW)

16% (127) SW No Treatment

3% (21)

Point of Use 1%
(11)

Bottled Water 1%
(8)

GW No Treatment

30% (243)

Treatment of Mixed

Source Water 1%

(6)

Source: Craun et al, 2010



Contributing Factors to Drinking Water Outbreaks Due to
Distribution System Deficiencies (N=79) , 1971-2006

Unknown 18%
(14)

Cross-Connection
or Backsiphonage
42% (33)

Multiple Factors*
4% (3)

* Main break and contamination of storage facility (1); Main break and cross-
connection (1); Cross-connection and contamination of storage facility (1)

Source: Craun et al, 2010



1. Provide overview of global challenges posed by waterborne
disease



more than 3/ of these
live in an urban
environment.

e Cities in developing countries grow by 5
million residents each month.
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age of five die every day from preventable causes
contracted from unclean water.

* More than 50 countries still report incidents of
cholera to the World Health Organization.
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World Health Cholera cases reported to WHO by year and by continent
rganization 1989-2009
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Source: WHO Weekly Epidemiological Record no. 31, 2010, 85, 283-308
2 WHO. All rights reserved.




* In developing countries, persistent diarrhea is
the leading cause of death in children younger

than five years of age. Cryptosporidium
accounts for 30% to 50% of those deaths.
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failure or operator error.

* Qur understanding of waterborne disease is
incomplete.

* Microbes are constantly evolving.
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eclively 1rdin operarors andad aaministrarors

* Support research on waterborne disease and
water treatment technologies

* Support efforts to make safe drinking water
universally available
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*  World Health Organization. 2010. Weekly epidemiological record, No. 31, 2010, 83, 293-308.

*  World Health Organization and Unicef. 2010. Progress on sanitation and drinking water.
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