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Heterotrophic Plate Count

Bacteria

and Drinking Water

eterotrophic Plate Count

(HPC) is a nonspecific term

for the growth of viable, natu-
rally occurringbacteriain water.Ithas
been used to evaluate not only the
overall quality of finished water, but
also as a gauge for the maintenance of
disinfectionresiduals, the detection of
the absence of bacterial regrowth and
the effectiveness of water treatmentin
general.

Because these organismsarenatu-
rally present in finished water, they
areaccustomed to growthin whatare
considered very nutrient-poor envi-
ronments. Similarly, themedia used to
isolate this group of microbesisanon-
selective, low nutrient, solid gel matrix
known as R2A agar, which also al-
lows for growth of a variety of organ-
isms accustomed to highly purified
water environments.

Themediaand growth conditions
utilized during this isolation define
an HPC. The term may encompass
bacterial strains of Arthrobacter,
Aeromonas, Alcaligenes, Chromobacte-
rium, Pseudomonas, Sarcina, Micrococ-
cus, Flavobacterium, Proteus, Bacillusand
others. Water samples are spread onto
gelatinous media rounds and allowed
to incubate for 5-to-7 days at room
temperature, in order tomimic theen-
vironment in which these organisms
are most adept at surviving. Positive
results are determined by the growth
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of concentric bacterial colonies on the
media plate thatmay be easily enumer-
ated (seeFigure1). Oneimportantnote
is that most heterotrophic bacteria in
water are not human pathogens.

HPC in POU treatment

Original water quality parameters
appear tobeimportantintheregrowth
of HPC bacteria in distribution sys-
tems and point of use (POU) treatment
devices. Regrowth is related to such
factors as the loss of free-chlorine re-
sidual, the type of water, temperature,
turbidity, construction materials and
the level of organic matter in the fin-
ished water® Additionally, there is a
direct correlation between residence
time, or the time the water sitsin reser-
voirs and distribution systems, and
bacterial density.? Therefore, regular
maintenance and bio-control of stor-
age tanks and distribution lines are
factors to consider when attempting to
minimize bacterial countsin drinking
water.

A 1980 study of chlorinated and
raw water supplies found HPC levels
indrinking water torangebetweenless
than200toless than 1,000 colony form-
ing units per milliliter (CFUs/ml).3 (It
should benoted that measurements of
less than 500 CFUs/ml are normally
considered acceptable.) A 23-fold in-
crease in bacterial counts was mea-
sured with a decrease in chlorine re-

siduals, while 10-to-1,000-fold in-
creases were observed when turbidity
exceeded 5 nephelometric turbidity
units, or NTUs. The highest HPC den-
sities were noted when temperatures
approached 20°C (68°F) inlate summer.

Effects of elevated HPC levels

An increase in bacterial counts
may be noticeable by a change in the
aesthetics of water. Taste, odor, color
and corrosiveness may all be indica-
tors of bacterial regrowth,*but thereis
much controversy over whether ornot
the presence of HPC bacteria consti-
tutesa threat to publichealth. A study
conducted by the University of Quebec
monitored the rate of gastrointestinal
illnesses among 2,400 people over 12
months, where under-the-sink reverse
osmosis (RO) filtration units were in-
stalled in a random half of the study
households.® Thestudy concluded that
drinkers of unfiltered tap water havea
30-to-35 percent higher chance of get-
ting gastroenteritis compared to those
who drank the filtered water—even
though RO treatment is not disinfec-
tionitdid reduce pathogenic contami-
nants and thus illnesses. The study
tap water was estimated to be causing
some2,000illnesses per year per 10,000
people.

Bacterial relationships
Asmentioned, themajority of het-
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Figure 1. Heterotrophic bacteria

erotrophic bacteria in water are not
pathogenic tohumans. The 1980 study
determined thatless than 30 percent of
the bacteria isolated in distribution
water were opportunistic pathogens,
meaning that they can cause diseasein
human immunocompromised popu-
lations.

On the other hand, the antago-
nistic effect of HPC organisms against
other potentially pathogenic organ-
ismshasbeen suggested as a benefi-
cial presence in drinking water.
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Legionellainhibition

A 1986 study found
that nearly half of the bac-
terial strains isolated from
water samples were inhib-
iting the growth of Legionella
pneumophila, the cause of Le-
gionnaires’ disease,* the or-
ganism responsible for the
pneumonia-like, sometimes
fatalailment. Morerecently,
researchers from the Univer-
sity of Queensland, Austra-
lia, discovered that 16-to-32 percent of
HPCbacteriaisolated from chlorinated
drinking water inhibited the growth of
Legionellaspecies.'” However, they also
report that some HPC bacteria inter-
acted positively with Legionella spe-
cies and actually stimulated their
growth. These variableresponses may
explain why some Legionella species
aremore prevalentin theenvironment
than others;but fornow the concernis
that the presence of Legionellamay be
masked by HPC inhibition in labora-
tory growth media, leading to a false

* Write in Reader Service Number 41 «

negative result when testing for its
presence.

Coliformdetection

Another 35 percent of the het-
erotrophic bacteria in the 1980 study
were found to be harmful to coliform
bacteria, having a potential for sup-
pressing their growth—possibly by
out-competing them for availablenu-
trients. This effect does, at the very
least, have an implication for deter-
mining the meaning of a quantitative
coliform test being used to indicate
overall water quality.

Currently, there is no U.S. Envi-
ronmental Protection Agency stan-
dard for HPClevelsin drinking water,
althoughunder 1989’s Total Coliform
Rule, HPC canbe used as a secondary
backup method to evaluate question-
able coliform test results. Within this
criteria and mentioned earlier, HPC
levels ofless than 500 CFU /ml consti-
tute an acceptable result with regard
to safe water quality.! Likewise, this
same parameter indicates that disin
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