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OLLUTION OF WATER IN SHALLOW WELLS.

:l:hC question is often asked:—

oW far must sewage-polluted water travel under-
In order to become harmless?’’

€ question does not admit of a definite answer.

Whicl, (ilepends on the character -of the material through

trave] \w]e water passes. .Po.llutlon has been known to

aCterizeSrg long dlstances.m limestone rock or rock char-
N the y fissures, formmg_ open underground‘c‘h:mnels.

hi other hand, water is very readily purified to a
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Datyre, ee by passage through soil, especially of a sandy
T 1 - . . .

With r:e question is of great importance in connection

Supp] unicipal shallow wells, or wells which obtain their
fag from sand in gravel layers situate near the ground
e.

Co] eCCtlégrles B. .Burdick‘ (Sanitm'_v. cng‘i11eo:zr, Chicago), has
Subject Wls?me interesting and mstrtzc'tlve data en this
May ayict lich tend to show that municipal shallow wells
1 anCé In certain localities surr‘oundc'd by conmmm:.tted
Cither S, and yet show very little signs of pollution,
Y analysis or in the typhoid rate.
WEHS)RE:.]I pollution (even with Com[)arativel_v shallow
tion th'r(')nuql more generally ‘due to direct surface pollu-
SOurcey ugh lack of protection, than to underground

Suppﬁ:;d‘ka rt.zfers to two pointed illustration.s, the water
San, of Winona, Minnesota, and of Manistee, Michi-
banks (?f b,Oth cases municipal wells are locnfed 01)‘t11c
re pract-rlvcrs a_t a depth of less than sixty feet. They
all & llcally VV']thln the towns, and are sur.roundcd on
an exten by possible sources of sewage pollution to such
State B t that the sites have been condemned by the
V_Oards of Health as dangerous.
State Ith reference to the Winona wells, the Minnesota
Nenge 9ard of Health states: ‘“No wells could be recom-
sﬁ‘.ttled Wh',Ch receive surface water in relatively thickly-
baq yrpé)l?rt“)ns of the town, and situated as c.losc': to a
Prag ica]“ted water as that of the Mississippi River.
Sase Y the same conclusions were arrived at in the
' he ¢ the Manistee supply. Yet in neither case could
Tate OWn that the water was bad, or that the typhoid
S abnormal.
terj Ermdi‘fal analyses of Winona water showed bac-
I%,ooool-mts from 3 to 5o per c.c. The typhoid rate per
been 1eSSIn fifteen years has never exceeded 40,‘and has
i .than 10 for over 50 per cent. of that time.
t 2215fee water usually showed bacterial C(?unts of
DreSum t 5O per c.c., and in about 140 observations tl?e
p Ve test by B. Coli was negative in all tests 1n
érml S c.c. it was positive only once. The typhoid
nee 00,000 in a ten years’ period has (.*xceeded 40
» and has been less than 10 four times, or 40
* of the time.

Burdick confesses surprise that the continued public
use of water from such sources has apparently done so
little harm,

There is very little data relating to possible exten-
sion of underground pollution. In the year 1909 an ex-
periment was made at Berlin, Europe. The tests were
made in order to ascertain the safe distance which may
exist between a well used for water supply and a broken,
leaking sewer pipe. The well was located in a water-
bearing material of sand and gravel. Two distinct tests
were made, one by inoculating the soil below the level of
sub-saturation, and the other above this level. In both
cases bacillus prodigiosis was inoculated.

In the first experiment the well was 177 feet deep,
and water was drawn for thirty days at the rate of
380,000 gallons per day. The inoculated water was intro-
duced sixty-nine feet distant from the well through a
special well-point ‘at the rate of 1,000 gallons per hour.
Tests of the well water were made with great care, and
the inoculated bacillus made its first appearance in the
well water after nine days, and at several times there-
after. It was concluded that one in 40,000 of the bacilli
reached the well, and, inasmuch as dangerous bacteria
are more sensitive to cold water, they would be less likely
to survive.

The second experiment was made upon a well 140
feet deep. The inoculated water was introduced fifty-
cight feet from the well and four feet above the level of
sub-saturation. The test occupied a period of one and a
half months. Water was drawn from the well at the rate
of 83,000 gallons per day. In this test no trace of bac-
teria was found in the well, although 8,240,000 millions
of the bacillus were poured into the soil.

A comparative study of the above experiments points
to the conclusion that polluting influences, as represented
by bacteria, travel less distance in subsoil, when they
enter above the level of sub-saturation, and not direct
into the subsoil water.

The Burr-Hernig-Freeman Commission also con-
ducted an experiment upon the travel of pollution in con-
nection with the water supply of Greater New York.
This experiment consisted in constructing a cesspool in
connection with a camp of about three hundred Italians
and noting the quality of the ground water at varying
distances from it. The subsoil was of sand, and showed
negative tests for B. Coli at all depths up to seventy-two
inches. {

The bottom of the cesspool was located about eight
feet above the level of sub-saturation. The test wells were
sunk ten feet from the cesspool drawing water two feet,
seven feet and seventeen feet below the sub-water level.
Analyses continued for over a month showed greatly con-
taminated water. )

Wells were also sunk gzo feet, 130 feet, 160 feet,
220 feet and 300 feet distant from the cesspool. All wells



