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AN OUTBREAK OF TYPHOID FEVER IN CEDAR FALLS, 
IOWA.* 

Arthur L. Grover. 

{From the Department of Pathology and Bacteriology, State University of Iowa, Iowa City, la.) 

Cedar Falls is a city of about 5,000 inhabitants, situated on 
Cedar River about seven miles above Waterloo in Blackhawk 

County. The Iowa State Teachers College is located in the city 
and has an attendance of about 1,100. As many of the students 
are regular residents of Cedar Falls the combined population is in 
the neighborhood of 6,000. The city is principally a residential 

one, being the home of well-to-do people, many of whom are retired 
farmers and their families. There is a flour mill and several 
smaller manufacturing establishments in the town but none of 
these employ very many hands. Outside of the students, who are 
somewhat overcrowded in rooming- and boarding-houses, most of 
the people live in their own homes?that is, are not lodgers. 

About November 1, 1911, several cases of typhoid fever devel- 

oped in the city. At the request of Dr. Albert, and by permission 
of John Bowman, president of the university, I was assigned to 

represent the State Board of Health in order to make an epi- 
demiological investigation of conditions at Cedar Falls. This 

investigation was started November 9, 1911. Attempts were 
at once made to prevent further infection, by publishing in the 
local papers a notice which was signed by the mayor of the city 
(in Iowa the mayor is president of the Board of Health, the city 
council being the board), warning the public against uncooked 
foods. 

Samples of water were taken at various points from the public 
supply and sent to the laboratory for bacteriological examination. 
The study of each individual case was now commenced by visiting 
the homes of those reported sick with typhoid fever. As the dis- 

ease is not a reportable one in Iowa, although Cedar Falls had an 

unenforced ordinance compelling the report of same, I was obliged 
* Received for publication April 9, 1912. 
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to obtain my reports of cases from the local physicians. In every 
instance I found the physicians willing and even anxious to facili- 
tate the work. For obtaining the necessary data a very full inquiry 
blank was filled out in each case. 

Each night on returning to the hotel the data obtained in this 

way during the day were tabulated, and from the resulting infor- 
mation my attention would be directed to whatever phase of the 

subject might be brought to the front. After 80 cases had been 
thus thoroughly investigated it seemed as if we had enough knowl- 

edge on which to make final conclusions. These facts and con- 
clusions will be briefly enumerated so that the results and the 
manner in which they were obtained may be seen. 

Four cases of typhoid fever occurred during July, 1911, two of 
which were apparently due to swimming in the river and the other 
two were traced to carriers. These appeared to have nothing to 
do with this epidemic. Of the 80 cases of typhoid fever investi- 

gated all were white, 34 were male, and 46 female. 
As compared with previous epidemics we had the following: 

PERCENTAGE OF TYPHOID FEVER AT SPECIFIED AGES DURING VARIOUS OUTBREAKS. 

0-10 17 35 14 20 40 15 
10-20 38 24 43 . 44 42 38 
20-30 26 23 26 28 12 32 
30-40 10 12 11 4 6 11 
40-SO 4 5 5 4 0 3 
50-70 5 1 1 0 0 1 

Totals... 100 100 100 100 100 100 

* Public Health Rep., U.S. Public Health and Marine Hospital Service, 1911, 26. 
t Ibid., 1912, 27. 

X Rep. to William H. Merner, Mayor of Cedar Falls, Nov. 20, 1911. 

The percentages in this outbreak, given in the above table, 
resembled more closely the ones obtained from outbreaks that were 
due to water rather than those due to milk. Further comparisons 
might be made but seem unnecessary. 

The accompanying charts showed the dates of the onset of first 

symptoms of those infected and the dates when the patients first 
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took to their beds. The four cases in July and August have been 
omitted. 

From these we saw that the beginning of the epidemic was about 
November 4, that November 8 was the high point, and that from 
then on it gradually diminished. The difference in the dates of 

Chart i.?Showing date when patients first felt ill. 

first symptoms and those of first going to bed gave marked evidence 
of prodromal symptoms. We allowed 14 days as the incubation 

period for typhoid fever and counted back from November 5. This 

gave October 21 as the approximate time of infection. 
At the time of my investigation there were reported to me by 

the physicians 95 cases of typhoid fever, 80 of which were examined. 
Since that time there have been reported to the mayor, including 



Outbreak of Typhoid Fever in Cedar Falls, Iowa 391 

the above, about 170 cases. These, with reports from other parts 
of the state of persons ill with the disease who undoubtedly con- 
tracted it in Cedar Falls, make a total of at least 200 infections. 
The death-rate has been about 10 per cent, which compares favor- 

Chart 2.?Showing date when patients first went to bed. 

ably with the usual water-borne typhoid fever epidemic death-rate. 
The diagnosis was confirmed in a great many of the cases by the 
Widal test. As in all epidemics, there were some cases reported 
as typhoid that could not be proved, and on the other hand there 
were, as usual, many more cases that were light and passed 
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unnoticed. The students of the Teachers College went home in 
numbers and carried the disease to many parts of the state. 

Nearly all of the persons infected, except the students, had lived 
in their residence for more than a year?the students about 10 
weeks. Thus previous residence was excluded as having any 
bearing on the outbreak. The occupations had nothing to do with 
the infection, as is shown by the following table. 

occupations of those infected with typhoid fever. 
Infant 2 Driver 1 
Retired 1 Servant 1 
Student (college) 18 Electrician 1 
School child 30 Farmer 1 
Housewife 8 Post-office clerk 1 
Bookkeeper 2 Conductor 1 
Undertaker 1 Librarian 1 
Teacher (public school) 2 Grocer 1 
Teacher (college) 1 Not obtained 3 
Laborer 4 ? 

80 

There was a greater proportion of the cases among scholars 
and students, but these of course were all at the typical 

" 
typhoid 

age." The table of ages has already shown that there was no 

great proportion of very young children infected. Then again, 
nearly all the children of school age in this community are to be 
found in school rather than at work, as in many other places. 

The places of business of those infected were distributed well 
over the city and the school children evenly distributed throughout 
the schools in proportion to each school's attendance. The sani- 

tary conditions of the premises were excellent. Sixty of the houses 
were connected with the public sewer. The privies in some of the 
other places were open to objection on account of faulty construc- 
tion and improper care, but these very evidently had no connection 
with the source of infection. There were a few cases where old 
wells driven down to the limestone foundation were used as cess- 

pools?which seemed a most dangerous and pernicious practice 
and one that should be absolutely forbidden. 

The season, the distribution, and the general character of the 
outbreak entirely eliminated flies and other insects as the cause 
of the outbreak. Every house had been screened during the pre- 
vious summer. There had been no unusual amount of wind and 
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apparently no dust at time of infection. Also there was no history 
to be obtained that would point to either carriers or contact as a 
cause of the epidemic. From the explosive type of the outbreak 
we know that the infecting agent must have been spread by some 

beverage or food. Outside of the students nearly all obtained their 
food at home. As to the student boarding-houses, the cases were 
scattered pretty well throughout all, and no connection was to be 
found as to carriers, etc. 

The milk supply was most carefully examined, both from the 

inquiry into the source of supply of those sick and from a most 
careful sanitary inspection of the dairies involved. Forty of the 
cases had taken milk as a beverage, 20 on cereals only, three in 
tea or coffee only, 13 denied using milk in any form, and information 
could not be obtained in one case. Thus we see that 16 per cent 
of those sick with typhoid fever used no milk at all. The milk 
dealer with the greatest number of customers had the most cases 

among his patrons?in other words, no one milk dealer had a num- 
ber of cases disproportionate to the size of his business. The 

following table shows the number of cases taking milk from each 
distributor. 

Milkman "A" 21 Milkman "K" 1 
"B" 10 " "L" 1 

" "C" 4 
" "M" 1 

" "D" 4 
" "N" 1 

"E" 2 " "0" 1 
"F" 2 " "P" 1 
"G" 2 " 

"Q" 1 
" " H" 2 Have their own cow 6 
" "I" 2 No milk used 13 
" " 

J" 1 Information not obtained 4 

80 

In epidemics that have been traced to milk as the inciting 
factor we have generally seen that there were apt to be several 
cases in one family, that prodromes were absent, due to virulence 
of the infecting organisms?milk being such a good culture medium 
for the typhoid bacillus that it would be present in immense num- 
bers?and that those of the so-called "milk-drinking age" (young 
children) were more apt to be infected. Those of any age drinking 
milk as a beverage of course will show the greater proportion of 
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infections in such an epidemic. This condition was not manifested 
in Cedar Falls. 

There were many cross clues to work out on the milk question 
and it took some time and an immense amount of work successfully 
to rule out milk, although in the main the evidence tended from 
the start to point away from milk as the incitor of the outbreak. 
It was found, as stated above, that the milk drinkers were not 

especially affected, nor the young (of the milk-drinking age), nor 
were prodromes absent, nor were there more than one case per family 
except in a few instances. Many dairies were visited and samples 
of their well-water taken and examined at the laboratory. These 

sanitary examinations showed absolutely no evidence of carriers or 
contaminated wells where the milk was produced. One of the 
first cases in July, which I have already referred to as probably 
having been infected from swimming in the river, was in the milk 
business until the day before he died. While sick he apparently 
had very little care and was accustomed to sleep on his ice-chest 
in the cellar in order to try and keep cool. He was evidently up 
and about more or less all the time. Why an epidemic did not 
start then is hard to say. The day previous to his death he sold 
out to another man. This second milkman in October also sold 
out his business to milkman "A" and went to work for milkman 

"B," delivering but not otherwise handling the milk. He soon 

developed typhoid fever and died. The last two weeks that he 
worked he undoubtedly had the disease. His death took place 
around the first of November. Milkmen "A" and "B" had 

together 31 of the cases, or 38.75 per cent of the total. Hence it 
will be seen that this all taken together rather complicated the 
situation. However, everything taken as a whole, when all the 
dairies had been investigated and all other data obtained, pointed 
against milk being the infective agent. 

Forty-one of those sick with typhoid fever had eaten ice-cream, 
of whom 16 obtained it at one place, eight from another place, and 
the other 17 at both places or at home. Both ice-cream manu- 
facturers had their own private source of cream and denied any 
trading from one to the other?in fact they appeared rivals rather 
than friends. The first place had twice during October bought 
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cream of milkman "A." This further complicated matters. 
Further investigation showed, however, that none of this cream 
was made into ice-cream but was all retailed over the counter. All 
the dairies supplying these places were inspected but no possible 
source of infection was found. Milk and ice-cream were finally 
ruled out as source of infection from the fact that the disease as 
manifested did not resemble a "milk type" of infection and for 
the other reason given above. 

All the grocery stores in the city, with one exception, got their 
butter from a local creamery which collected cream from 250 farms 
and dairies in the surrounding country. The owners of this creamery 
appeared to be keeping a very careful watch over their producers 
and had reports of sickness as to only two places (one scarlet fever 
and one small-pox), the milk from which had been immediately 
discontinued. It was of course impossible to look into all these 
sources of cream. Also, two of the cases of typhoid fever bought 
their butter from the store not supplied from this creamery and 
it was learned that many of the college boarding-houses obtained 
their supply of butter from farmers who brought it in from the 

surrounding country. On these grounds further consideration of 
butter was given up. 

Apples and grapes had been eaten by about all of those sick 
with typhoid fever, but the sources of supply were so various and 
scattered that it would have been unreasonable even to have con- 
sidered them. Celery had been eaten by less than 50 per cent of 
those infected. Many of the people raised their own celery and 
the remainder obtained that which had been about all raised by 
one gardener who used deep well-water with which to irrigate his 
land and wash the celery. He used no "night-soil" as fertilizer. 
The water from the well on examination proved to be good. There- 

fore, on account of the rather small percentage of cases who had used 
this celery and from other data obtained in regard to other phases 
of the subject, celery was ruled out as the inciting factor. Other 

vegetables were eaten raw but by a very small percentage?less 
than 25?and the vegetables and their source were, as in the case 
of apples, varied and scattered. Raw shellfish had been eaten 

by only one or two. Only a few persons had taken a trip out of 



396 Arthur L. Grover 

town at the time of infection. There was no history of previous 
typhoid or intestinal trouble to be obtained, either in the house- 
hold where sickness was found or in the households of their 
servants. In this manner carriers as the source of infection were 
ruled out. 

The city water was the source of supply for all the residents of 
Cedar Falls who contracted typhoid fever in this outbreak, except 
in two cases?one of which worked where he drank city water and 
the other attended public school where city water was furnished. 
Three cases outside the city limits had their own private water 

supply?but they all obtained city water either at their places of 
business or on daily trips to town. 

The city of Cedar Falls had always prided itself on the purity 
of its water supply. Chemical analysis had failed to detect any 
pollution with sewage material. The chlorine and nitrate content 
were always high and showed some variation, but such had been 

explained as coming from natural sources. According to Dole,1 
this variation pointed rather strongly to surface water pollution. 
The source of water supply is a collection of springs at the foot of 
a hill southeast of the city, along the banks of a "dry run" which 

empties into the Cedar River about 200 yards below, after passing 
under the tracks of the Chicago, Rock Island &L Pacific Railroad. 
The sanitary sewer of the city empties into the river a short distance 
above this point. The location of these springs is lower than the 

city itself and also lower than most of the surrounding country. 
The water-shed comprises about 30 square miles. These springs 
cannot be seen, as they are inclosed with brick and roofed over 
with some sort of material. Other springs (one of which is known 
as the Pfeiffer) are to be seen gushing forth large streams below, 

along the banks of the "mn." From the inclosure noted above, 
an overflow pipe of iron, fitted at the end with a swinging trap 
valve, empties into "dry run." A wooden conduit (iron under 

"dry run") conducts the water by gravity from the spring about 

1,000 feet northeast to a brick and cement collecting cistern from 
which it is pumped directly into the city mains. The pumping 
station is situated beside the cistern. The excess pumpage over- 

1 Rep. to Director U.S. Geological Survey, ign; Cedar Falls Daily Record, January 15, 1912. 
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flows from the mains into a water tower some distance from the 
water plant on a high ridge of land in the central portion of the 

city. 
The formation from which these springs issue is what is known 

as the Cedar Valley Limestone and is a broken formation full of 
faults and water runs. Most of the drilled wells in the surround- 

ing country go down to this same stratum. It outcrops in the bed 
of this "dry run" and can be seen in several quarries upstream 
along its course. This "dry run" some distance from the springs 
disappears in its gravelly bed and possibly reappears again below. 
It is admitted by all that during high water or after severe rains 
the water from these springs is apt to be roily; also that the water 
in both the drilled wells and the quarries mentioned above becomes 

roily. These facts, together with the fact that the geological 
formation tends to intercommunication between these various 
sources of ground water, show that at times there certainly has 
been contamination with surface water. Whether this contami- 
nation comes from the overflowing river or from the water-shed 
itself cannot be ascertained. We do know that crevices into 
which brooklets run and disappear are present along "dry run." 
These crevices have in the past been sealed up whenever found. 
We know also that the overflow pipe from the spring is under water 
when the river is high enough to back up along "dry run"; that 
the collecting cistern has no impervious bottom; and that the 
wooden conduit is not water tight. These last two portions of 
the system were constructed under water, owing to the springy 
condition of the ground. It would seem therefore that there was 
and is yet a chance for contamination at all these points. 

On October 19 and 20,1 the flour mills in Cedar Falls had to 
shut down on account of high water, the rise being of about four 
and a half feet and taking several days to return to normal. It 

requires about a two-foot rise to cover the spring overflow. This 

high water followed the flooding of the headwaters of the river and 
did not take place until four or five days after the heavy local rains 
in October. Now the previous season was one of almost no rainfall 

1 According to the records of Superintendent John Lemmer of the Waterloo and Cedar Falls Union 
Mill Co. 
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and this October rain had therefore an unusual amount of surface 
contamination to wash into the river. The river thus became a 
much more concentrated source of contamination than for a long 
time previous. The time of the high water and that of the infec- 
tion were the same. On October 20 or 21 the college filled its 

swimming pool and made a somewhat extra draw in that direction. 
It was noticeable that a large number of cases appeared in the 

general direction of the college and along the principal main. The 

standpipe takes the excess pumpage by a pipe running to it from 
the principal main. It is possible that infected water may have 
been pumped into the tank at night when little was being used and 
distributed the following morning. Water has been seen to be the 

only thing that was common to all. It could easily have been 
contaminated from the river, from crevices along "dry run," from 

seepage into wooden conduit, into the cistern, or into spring 
itself. Bacteriological examination of the water at different times 
varies considerably and shows some possibility of contamina- 
tion. It certainly shows more variation than a deep ground water 
should. The following table gives these analyses previous to 

reporting. Analyses made since show no evidence whatever of 
contamination. 

Colonies Gas in 
Sample 

No. Source 
At Room At Incu- Of Colon 

Temp. bator Temp. Group I cx- 2 cc- 

1513 City water not packed 
properly (not exam- 

1515 City water 30 4 3 1 None None 
1522 Pumping station (not | 140 35 5 95 percent 20 per cent 

iced) 
1523 Pumping station 7 3 1 0 J Trace | Trace 

(iced) 
1526 Spring overflow (iced) 480 40 0 j 30 per cent 60 per cent 
I53S Pumping station 4 3 0 1 60 per cent Trace 

(iced) 
1536.... Pumping station 3 I 12 | 0 : Trace Trace 

(iced) 
1537 Spring overflow (iced) 12 1 0 j 

" 30 per cent 
1539 City water (iced) 4 I 0 " Large trace 

Burr House 
1541 City water (iced) 20 3 | 0 | " " " 

Burr House 
1527 Pool near pumping 2,000 1,500 0 55 per cent 48 per cent 

station (condensa- 
tion water from 
pumps) 
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The following were the conclusions given as to the source of 
the epidemic:1 

"I feel convinced that the city water was the source of the epidemic for the follow- 

ing reasons: 
" 1. Every patient used the city water. 
"2. Every other cause of infection can be absolutely eliminated. 

"3. Laboratory examinations show at times pollution of water with sewage 
material. 

"4. City water becomes cloudy after high water, indicating that it is subject to 

change in the surface soil. 

"5. Time of infection corresponds with high-water period. 
"6. The construction of the water plant is such as to permit of pollution. 
" 

7. The emptying of the standpipe may have influenced the determination of 
water polluted at that particular time in the direction of the standpipe and account 
for the great number of cases along main leading directly into or out of it. 

"8. The season of occurrence, the extent and the explosive character of the 
outbreak are all in favor of water being the cause of the epidemic.,, 

During the investigation it was advised that the water be 
treated with hypochlorite of lime. This was at once done. In 
the final report made it was also recommended: 

" 1. That there be instituted a system of public water supply which shall be free 
from the possibility of pollution with sewage material. 

" 2. That the ordinance relating to the reporting of cases of typhoid fever be very 
strictly complied with. 

"3. That the city sewerage system be extended as rapidly as possible to all parts 
of the city. 

"4. That privy vaults be abolished in all places where it is possible to connect 
with the sewer or where such connections have already been established. 

"5. That all drilled wells used as cess-pools be abolished." 

One recommendation made, viz., that the people become vac- 
cinated against typhoid fever, was readily taken up. The follow- 
ing data as to the results of this vaccination were obtained from 
local physicians. 

1. Number of persons vaccinated against typhoid fever between January i, 1911, 
and February 1, 1912, 911. 

2. Number of persons vaccinated who contracted typhoid fever, 12. 
17 days 

6 weeks 
8 days 
8 days 

1 Rep. to William H. Merner, Mayor of Cedar Falls, November 20, 1911. 

how long after number after one inoculation, 4. 

Seventy of disease, all mild. 
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S days 
2 years 
2 weeks 
2 weeks 
2 weeks 

Number after four inoculations, o. How long after . 

Severity of disease . 

Number of persons vaccinated who were nursing cases of typhoid, 88. 
Number of these who contracted typhoid, o. 
Number not vaccinated and nursing cases of typhoid, who contracted the 

disease, 12. 

We find that 911 persons were vaccinated at this time and one 
two years previous, which, with 12 infections, gives a percentage of 
infection of 1.2. The population of Cedar Falls plus the students 
is about 6,000. Estimating the percentage on a basis of 170 cases, 
we have a percentage of infection of the whole population of 2.8. 
It is almost impossible to figure percentages in this epidemic, since 
we have no exact knowledge of the time when the last 90 cases took 
sick. Everyone probably was exposed to the infection at the same 
time. Over half of the cases were taken sick before vaccination 
was begun, so that the percentage of cases developing afterward 
was somewhat reduced. None of the first hundred cases had been 
vaccinated. The percentage of infection in those vaccinated was, 
as stated above, 1.2, which, compared with 2.8 per cent in the 

case of the total population, seems to indicate that vaccination 
will at least reduce the number of secondary infections. It also 
seems to have a tendency to reduce the severity of the infection, 
for nearly all those given in the table above were infected before 
vaccination was begun. The death-rate of the whole epidemic 
was about 10 per cent, of those infected after vaccination, 16.6 

per cent. Both of the deaths were in cases with a particularly viru- 

lent type of the disease, which were infected before vaccination. 
The mild course of all the other cases would seem to indicate that 
as a general thing vaccination tends to reduce the severity of infec- 
tion whether patient became infected before or after the vaccina- 

Number after two inoculations, 3. How long after 
4 days 
3 days 
7 days 

Severity of disease 
2 died 
1 mild 

How long after number after three inoculation, 5. 
Severity of disease, all mild. 
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tion. This is borne out by the fact that after three inoculations 
there were no deaths and a mild infection only. The fact that 88 
nurses were vaccinated with no infections is certainly significant 
when compared with the fact that there were 12 infections in the 
non-vaccina ted nurses. The number of nurses is not known, but 

allowing one for a case, we would have an infection percentage rate 
in the 88 nurses not vaccinated of 14.6. 

Although the epidemic was disproportionately large for the 
size of the city, the conditions were handled in the best possible 
way. Nearly every patient had a trained nurse?the state main- 
tained two hospitals for the students and the city one for those 
without homes. Every precaution was taken, which together 
with the vaccinations did much to prevent secondary infections. 

As a result of these epidemiological findings Professor A. Mars- 
ton from an engineering standpoint made the following recom- 
mendations :I 

"1. I recommend that the city of Cedar Falls at once instal permanent reliable 

apparatus for sterilizing the present spring water supply with hypochlorite of lime, and 
that the city continue such sterilization with all possible precautions, at all times when 
the spring water supply is used. 

" 2. I further recommend that the city of Cedar Falls proceed at once to sink an 
artesian well similar to those at Waterloo, and to properly equip it with pumping appa- 
ratus, pump house, and clear water basin, all at an estimated total cost of 815,000. 
I recommend that when artesian supply is developed the present spring water supply 
be used only as a reserve in case of breakdown and only with proper' sterilization. 

a3. I further recommend that in due time a second artesian well be sunk, and 
the spring water supply abandoned entirely." 

For safety while the wells are being installed he also advised 
the construction of a sort of chimney on roof of spring inclosure 
with a manhole at top above high-water level so that the condition 
of the spring water might be determined at high water. This has 
been done. 

On December 30, 1911, R. B. Dole, chemist of the United States 

Geological Survey, was sent to Cedar Falls to make a sanitary 
survey of the water supply?necessarily limiting his inquiry to 
what would be pertinent to the Survey's investigation of Pollu- 
tion of Rivers of Iowa, that is, to sources of ground water pollution. 
At his request I was present and assisted him in this phase of the 

1 Rep. to C. II. Streeter, Superintendent of Water Works; Cedar Falls Daily Record, January 8, 1912. 
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investigation from a bacteriological standpoint only. His descrip- 
tion of the water plant and supply is in much more detail but yet 
essentially the same as I have given. He made a most exhaustive 
geological survey and found the condition of the Cedar Vally Lime- 
stone as has been explained. An attempt was made on the so-called 
"Carpenter quarry" in a crevice, and in the bed of "dry run" 
itself at varying distances above the spring, to prove that contami- 
nation with surface water could take place, by using fluorescein. 

Owing to the amount of snow on the ground and the severe cold 

freezing the ground, or because the right place was not selected, no 
results were obtained. There did not seem to be enough water 

present at the time properly to wash the coloring matter into the 

ground. Possibly this will take place with the spring thaws. 
Mr. Dole gives the following comparative table of chemical 

analyses: 
(Parts per Million.) 

Date Analyst Fixed Solids Total Solids Chlorine 

8- 8-'o5 Bates 288 I 432 I 7-o 
9-26-05 

" 
250 382 6.75 

2-20-'o7 
" 

190 242 3.0 
11- 3-08 Kinney 234 342 5-5 
J2- 5-'o9 

" 
144 261 4.75 

12-12-10 " 106 306 5.76 
11- 7-11 " * 164 324 7-12 
11- 7-ii 

" * 155 3ii 7-0 
11- 7-'" " * 192 4I3+ 7.25 
II- 7-11 " * 169 310 6.50 

* 
Samples from four different taps. 

t Evidently an error in computation. Should be 313. 

In his report he goes very carefully into the questions of filtration 
of the river water and of artesian wells. He appears to think it is 
a matter to be decided only after long and careful tests. He thinks 
the question of forming a water district with Waterloo should be 
looked into. He sums up as follows: 

"As it is apparent that the water in the limestone immediately underlying the 

city is liable to dangerous contamination, measures should be taken to abandon this 

source of supply not only by the public but by individuals, and to further this action 

the use of water for domestic purposes from wells entering this limestone on the shal- 

low beds of gravel overlying it should be prohibited by the city authorities. The 

best way to insure such abandonment is to remove the pump and fill up the well. 

The use of privies and cess-pools wherever connection can be made with the city 

sewerage should be prohibited, and every effort made to extend the sanitary sewer- 

age through the city." 
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At about the same time Clark H. Streeter, city engineer and 

superintendent of water works, recommended that certain im- 

provements in the line of safety be carried out while the question 
of obtaining a new supply was being considered. In the main 
these were: to replace the wooden conduit with a tight cast-iron 

gravity conduit to pumping station, to put a checking valve on 

spring overflow, to continue use of hypochlorite of lime, and to 
observe condition of spring at next overflow of river. He also 
recommended other improvements in the operating system.2 

It is interesting to note that this community has had always 
present for years the danger of an epidemic of typhoid fever, yet 
the water only became contaminated for a short time and since 
has been as good as before. What is done to prevent future 

repetitions yet remains to be seen, but I feel that the community 
is one that will take the proper steps to safeguard its health. 

SUMMARY. 

The city of Cedar Falls, la., during November, 1911, suffered 
from an outbreak of typhoid fever. The time of infection was 

probably about October 20 or 21, 1911. The city water was used 

by all those afflicted, and, as all other possible causes can be ruled 

out, was undoubtedly the cause of the outbreak. There were 
about 200 cases with about 10 per cent of deaths. 

Further investigations were made by Professor A. Marston and 

by Mr. R. B. Dole. Both agreed that the city water supply was 
the cause of the epidemic. All investigators, including Mr. C. H. 

Streeter, agreed on certain precautions to be taken immediately, 
and, in the main, on certain future improvements, particularly as 
to the fact that the city should seek a new water supply, although 
past and present analyses of the water show no particular pollution 
present. 

The epidemic was handled in a proper manner and secondary 
cases well provided against by vaccination against typhoid fever, 
the results of this preventive treatment agreeing with previously 
published reports. 

2 M. F. Arey, professor of Natural Science in the Iowa State Teachers College, was able to render 

great assistance in pointing out the geological formations and establishing the drifts, dips, etc., of the 
water-shed. 
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