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BACKGROUND

The new Coliform Rule reguires major monitor-
ing changes by the drinking water industry. First,
the testing requirements for drnking water are
markedly increased. Not only 18 the number of
routine coliform tests increased, pardcularly for

the symalier udiides, out also 4 new reguianon man-

dares aummatic repear testing from all sites thar
show a total coliform positive. Within 24 hours of
being potfied of a total-coliform-positive sample
a urlity must resample three or four times from
each site and its adjacent connecdons from every
test site showing a total coliform positive sample.
This resampling mMust OCCUr even on weekends.

Second, every sample, regardiess of whetheriris a
routing drinking water (St or & Tepeatiest, that
shows a wotal coliform positive requires a fecal
coliform or Escherichia coli snalysis. If sither fe-
cal coliforms or E. coli are present, public notfica-
non may be required. Therefore, utiiites facs the
dual burden of increased testing and increased pos-
sibility of public notification. The Colilert® test,
developed in anticipation of the Coliform Rule,
provides both rotal coliform and £, coli resulrs
within 24 hours without the need for confirma-
tion. The Colilert test has been approved for total
coliforms and E. coll by the Undted Stares Bovi-
ronmental Prowecton Agency (USEPA), Utlites
will have to decide whether 10 perform a fecal coli-
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form or . coli analvsis of each sample showing
total coliform positivity.

APPROACH

The fecal coliform test, which was developed in
1504, makes advantage of the observation that
most £. coli will wolerate temperatures of 44.5°C,
whersas most twotal coliforms will not The fecal
coliform test is essentially a wotal colifornm confir-
mation test performed at an elevared emperanire.
It was originally developed 4s a screening method
for E. coli. The thermowieran: coliform group
containg not ondy E. coll bur other coliforms as
well. The Hreraturs has reported 2 lack of both sen-
sidvicy and specificry on the parr ol the jvodl coli-
form tast. The fecal coliform test was developed
because in the latter part of the nineteenth cenmury
it was extremely difficulr w idenify E. coli spe-
cifically. However, recent investgation of the -
glucuronidase enzvme sysizm has shown it w be
specific and sensitve for the detection of £. coli.

The Colilert st assays for the presence of . coll
by a umque indicaror-nutrient merabolic analysis
system that relies on the activity of B-glucuroni-
dase from the target baceerinm. It is a primary
water test (e, a st dvectly from & water sam-
ple) that regures no confirmation. The USEPA
has also approved two B-glucuronidase-based en-
zyme assays, EC-MUG and numient-agar-MUG,
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which are used for the confirmaton of water sam-
ples that bave already shown total coliform posi-
tvity.

In the early 1900s, inefficient water treanment prac-
tices often allowed enteropathogens to enter water
dismibution sysems. Therefore, most thermotler-
ant coliform analyses thar were positive were in
fact due to E. coli. However, water treaoment prac-
fices have been improved so much that fds is oo
longer the case. Nowitisrare wfind E. coliin a
water distriburion system in the United Stares,
However, because the wtal coliform group of bac-
teria (excluding E. cofi) containg many free-hving
species, it is not uncommon to find cpe of them in
drinking water. The Coliform Rule acknowledges
this situzation by allowing up to 5 percent of drink-
ing water samples 1 be total coliform positnve on
a monthly basis before 2 udlity s found w bein
violagon

Becauss approximately 15 percemt of Klebsiella
are thermotolerart, many of the wial coliform
positive isolates that are also fecal coliform posi-
tve gre due 0 the nresence of Klebsiella orre-
lated coliforms and not £. coli. Therefore, the
ability of the fecal coliform test to signal a mue fe-
cal conramination event in water distribution sys-
tems is sigmificarnly diminished. Thus, the
predicdve value of a positive fecal coliform analy-
sis from a water distribution sample in the Urited
States would be low. If urilities were to use the fe-
cal coliform test they would likely be in urmeces-
sary vicladon simatons more often than if they
utilized an £. coli test. Such violatiors would ad-
versely and unnecessarly affect the confidence of
public bealth officials and consumers. To docu-
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ment the superiority of E, colf as the best indicator
of microbial water quality, a national evaluarion
comparing the multiple mbe fermenmrion and
membrane Shradoen fecal coliform ests with an £
coli analysis was conductad with a spectum of
water sources (secondary effluent, surface water,
and distibution system water).

RESULTS

The narional evaluaton showed that the £, colf
analysis was much more specific for the detecton
of wue fecal contaminadon. There was 0o loss of
sensinviry, however. The dara showed that the
more likely 2 sample was 1o be contaminamwd. the
higher the correspondence berween a fecal coli-
form positive test and £, coli analysis. It has been
hypothesized that the fecal coliform testis a
broader “safety net” than the E. coli analysis. This
study did not support that hypothesis,

Alrhough the broader safery net hypothesis mav
have been accyrae early in the czomry, current
means o detect B, coli are sengitive w the 1 bace-
rurn/100 mL level. It should be noted thar be-
twesn 10 and 15 percent of E. coli ar= not
thermotolerant and would be missed under the ele-
vated remperature conditons of the fecal coliform
test. Therefore, there is no loss of sensifivity if the
utility chooses to use E. coli as its public health in-
dicator, and there is a significant gain in specific-
iry. Based on the results of this natdonal
comparison and previous studies from the litera-
ture, utilitzs choosing £. coli as their preferred
specific indicator of fecal contamination would
avoid urmecessary public notfication require-
ments and maintain excallent public health protec-
ton.
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