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B. WELCHII IN THE CHICAGO WATER SUPPLY.

ArraUur E. Gorman, Frank E. GReer axDp H. J. HLAVACEK,
DeparTMENT oF PuBLIc WORKS AND DEPARTMENT
or Heavrna, CHIcAGO.

The proposition of eliminating all gas forming organ-
isms in a public water supply while unquestionably de-
sirable from the health officer’s view point may make
treatment by chlorine very offensive to the consuming
public. This fact is most pointedly emphasized in Chi-
cago where bacillus welchii and other resistant gas form-
ers appear seasonally in the public water supply but
apparently have little if any public health significance
other than to mask the results of the presumptive tests
from B. coli and, therefore, require the use of more
chlorine than would be considered necessary if the time
and temperature effect of this chemical and organisms
of the B. coli group were better understood. The sud-
den appearance of these chlorine resistant organisms at
about the time the ice fields in Lake Michigan off Chi-
cago were breaking up this winter suggested to the auth-
ors the possibility of a relationship between these fac-
tors, which has been studied and may be of interest to
this group.

The public water supply of the city of Chicago is ob-
tained through six intake ecribs located in Lake Michi-
gan opposite the city at points from two to four miles
from shore. The only treatment which the lake water
receives before being delivered from the pumps directly
into the distribution system is for disinfection, using
chlorine. This chemical in solution is applied in the
suction wells at each of the ten pumping stations. At
one of the cribs, the Two-Mile, the water is pre-chlori-
nated.

The period of contact between the chlorine and the
water before the latter enters the mains for public con-
sumption is very short. The minimum period is 16 sec-
onds, while the maximum is about two minutes. The
average period of contact is about three-quarters of a
minute. On account of this short period of contact there
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are times, when in order to deliver a safe water it is
necessary to add chlorine in amounts which cause dis-
tinct tastes in the water. These periods are fortunately
relatively short in duration, oceurring usually for a few
days only and following strong southerly winds.

The quantity of chlorine used for disinfecting Chi-
cago’s water supply is considerably more than would be
necessary if it were not for this brief period of contact
between the sterilizing agent and the water to be disin-
fected. The average daily chlorine dosage per million
gallons of water pumped was 3.61 pounds in 1924 and 3.3
pounds in 1925. The maximum dosages for brief periods
may be as high as 6 pounds per million gallons at cer-
tain stations. The minimum is as low as 134 pound, de-
pending upon the quality of the lake water. It will be
seen, therefore, that the problem of disinfecting the pub-
lic water supply in Chicago is a difficult one if a safe
water is to be assured without rendering the water ob-
jectionable to drink.

In spite of these relatively large amounts of chlorine
there are periods of the year when, based on the results
of presumptive tests for organisms of the B. coli group,
the chlorinated water in Chicago would not meet recog-
nized standards. This is due to the existence of rela-
tively large numbers of non-confirming spore formers,
some of which may be normal to the lake waters. Ex-
perience has shown that these resistant forms are ap-
parently of little public health significance and that to
endeavor to eliminate them by the use of increased
amounts of chlorine is not justifiable. Difficulty with
these organisms invariably follows storm periods on the
lake when, due to the violent wave action light flaky sedi-
ment on the bottom of the lake is brought into suspension
in the water. This condition is particularly prevalent
in the late winter and early spring months when strong
northerly winds are most frequent.

On account of the large amount of filling material de-
posited along the lake front, in connection with park
improvement projects, and the formation in the winter
of huge ice banks along the water edge this winter, it
was decided to study the effect of the movement of ice
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fields on the presence of those gas forming organisms
in the lake water. It was thought that with the separa-
tion of these huge ice cakes from the shore line and their
drifting into the lake in the vicinity of the cribs there
might be a marked increase in the developwnent of spore
formers in the lake water, since laboratory examination
of shore ice had indicated the presence of large numbers
of B. welchii and other resistant organisms in the ice.

Samples were, therefore, collected over three periods,
viz: February 24 to March 16, when the waters in the
vicinity of the eribs were more or less filled with float-
ing ice or ice fields; second, from March 18 to April 1,
when the waters of the lake were open and moderately
choppy, and third, from April 1 to April 16, when the
lake waters were open but highly turbid (for Lake Mich-
igan) due to the influence of strong winds.

The samples were collected from the routine sampling
points in the tunnel system from which the daily bacter-
ial and turbidity samples of the unchlorinated water sup-
ply are obtained. The results are tabulated in the three
accompanying tables and are given on the basis of the
number of B. welchii per 100 c.ec. of sample, although
the amount of water actually used in the analysis was
90 ¢. . The samples were analyzed in the water analysis
laboratory of the Bureau of Laboratories and Research,
Chicago Department of Health. The method used is the
sulphite-glucose-iron medium, as published by Wilson &
Blair! The colonies counted in this media are black.
This is because of the production of iron sulphide around
the colonies, which indicates the presence of a hydrogen
sulphide producer that can break down ferric sulphite
into the black ferric sulphide. In water practically the
only organisms present that produces these black colon-
ies are B. welchii and fecal streptococci. There is a
marked difference in the size of the black colonies pro-
duced by these organisms, the B. welchii producing large
colonies and the fecal streptococei small ones. In the
plate made with the sample of raw water examined in
the laboratory practically all of the black colonies pro-
duced were of the large B. welchii type. The significance

1 Wilson & Blair: J. Patti and Bact (1924) XXVII P. 119.
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of the presence of numbers of B. welchii JAn water is in
much debate, but it is thought that in such water as the
public supply of Chicago they may display indications
of fecal contamination.

In the accompanying tables the direction and veloeity
of the wind, the condition of the lake and the average
turbidity of the water for the days samples were collect-
ed are given for reference purposes. It was thought ad-
visable to give the turbidity of the Two-mile crib waters
as well as the average turbidity of the water from all
cribs, because this structure is located but two miles
from shore and water entering this intake is not consid-
ered representative of that from other eribs. Further-
more, the water supplied from this inlet is pre-chlorin-
ated at the crib, so that the results of samples collected
are hardly comparable as those from the other sources.

The results from various sampling points in the tun-
nel system have been grouped by the erib served, with
averages compiled for each crib. The 68th Street crib
is not included, as it was out of service during this per-
iod.

While it is realized that these studies were made over
too brief a period to permit of a detailed analysis of
conditions, it is thought that they do bring out factors
which are of interest to water works and health officials.
It will be noted that in general the average results by
groups for each of the three periods are quite uniform,
with those in the second period lowest and those in the
third or period of greatest turbidity, highest. It appears
that the most important factor relating to B. welchii con-
tamination of the waters in the vicinity of the intakes are
those influences causing high turbidities, such as violent
wave action due to strong and prolonged winds. The
average results show no marked variations between the
North and South side groups. The best results are re-
ported from the Four-Mile crib, which is the most dis-
tant from shore and in whose vicinity the waters are
usually the least turbid. During the period when ice
fields were prevalent in the lake waters the average tur-
bidity was slightly lower than during the second period
of open water, although the average velocity of the wind
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was higher. The presence of B. welchii in the water
during the ice period was considerably higher than in
the second period or the first one of open waters. Con-
sidering the amount of dirt which becomes enmeshed in
the ice banks along the shore there is the suggestion
that floating ice fields may be an influencing factor con-
tributing to the high B. welchii contamination of the
water, but this is considered by no means as important
as the influence of those factors affecting the turbidity
of the water, such has violent wave action due to winds.
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