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waterborne pathogens that are normal inhabitants of
water (e.g., pathogenic Vibrio species) and drinking water
distribution systems (e.g., M. avium). Here, the environ-
ment or the water system is the source and the presence
of the pathogen does not represent contamination from a
fecal source. Achievement of the goal of providing rapid,
accurate identification of emerging waterborne
pathogens pose the following challenges to microbiolo-
gists and epidemiologists: (1) measure risks ascribed to
different host sources, (2) measure risks posed by differ-
ent pathogens, (3) accurately describe the ecology of in-
dicators and pathogens, and (4) develop more sensitive
and more rapid detection technologies for indicators and
pathogens.

Some candidate detection or measurement methods
for these emerging pathogens include quantitative PCR
(polymerase chain reaction), RT-PCR (reverse transcrip-
tase-PCR), multiplex PCR, NASBA (nucleic acid based se-
quence amplification) (isothermal method), transcription
mediated amplification (isothermal and reverse tran-
scriptase), and micro arrays. An incomplete list of poten-
tial research needs include: (1) quantitative risk assess-
ment for a wide variety of waterborne pathogens, (2) iden-
tification of suitable indicators for waterborne microbes
and viruses, (3) epidemiology studies of the relationship
between pathogens and human health outcomes in
recreational waters that are not impacted by point
sources, (4) methods for rapid detection of pathogens and
indicators, (5) quantitative microbial source tracking
methods for human and other sources of fecal contami-
nation, (6) linkage of indicator bacterial numbers with
risk of human disease, (7) linkage of microbial source
tracking results with the different indicators, (8) under-
standing indicator organism and pathogen survival and
growth in sediments and sands, (9) improved modeling of
microbial transport and fate in the environment, (10) im-
proved methods to determine the causes of increased an-
tibiotic resistance due to chemical contamination in the
environment, (11) rapid detection methods for recre-
ational marine waters to be able to update swimming ad-
visories accurately, (12) identification of pipe surface
treatments to reduce M. avium and Legionella numbers
in biofilms, and (13) identification of cost-effective meth-
ods for reducing the number of emerging pathogens in
waters
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