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From whatever source a public water
supply is derned, it should be bomne in
mind that it will not rem:un constant in
purity throughout & whole season, for
there are fluctuations depending  upon
rainfall, temperatuie, scasun, vegetable
and animal contamination, and communi-
cation with other muibific agents.  These
variations and probable degree of con-
tamination of the public water supply
should be investigated by the health offi-
cers, city physician, ot oilier responsible
and capable person, who should com-
municate his results to the people; and
these investiyations should extend to the
surface wells and other sources of water,
which the more ignorant and less fortu-
nate classes are uften compelled to use. It
is a comparatively easy matter for one
somew hat skilled in scientific manipulation
to make a few qualitative tests that will
enable him to deternune with considerable
accuracy whether or not « given waler is
badly polluted. For such examination 1
ussually recommend t-vo tests, one for
chlorine and the other for decaying or
ganic matter.

In most paits of the country away from
the sea and salt wells the purest ground
and surfice waters do not contain n.ore
chlorine than suthices to give, with a solu-
tion of silver nitrate, a faint opalescence.
In testing water with this reageny, s
action on a sampie of known purnity near
by should be deternmned, to use as a
guide in comparing other water..  And,
whenever an experimental sample shows
a decided mulkiness with this reagqent,
then sewage contatination s o be sus-
pected, in proportiop to the amount of the
precipitate ; for sewaye, cdish water, cess-
pool drainage, and other similar polluting
agencies generally contain much chlorine.
This test is also a valuable mexns of de-

tecting drainage fiom a privy vault into a_

well. It may be made by first determin-
ing the degree of opacity produced in
the water by this reagent, and then throw-
ing about 50 Ibs. of salt mnto the vault,
together with several batrels of water.
After a few days, again examine the well
water with a silver sulution, and, if there
is a noticeable increase of chloiine, con-
tamination is quite certain, because the
sait, which contains this element, has
probably washed from the vault into the
well.  This method of testing gives results
which will frequently surprise those un-
familiar with the subject.

Decaying organic matter is never found
in appreciable yaantity in pure water.  If
to a glassful of such water a few diops of
sulphuric acid and a few drops of a dilute
solution of potassiiin permanganate be

added, a permanent pink olor is pro-
duced ; but, if the water contains decay-
ing organic matter, then the pink color
becomes fainter and finally disappears.
In the hands of an expert this is an impor-
tant test, but it cannot be relied on with
a novice, since ferrous sulphate, hydrogen
sulphud, and other reducing agents, some-
tmes present in water, produce similar
results. But, when a water shows an ex-
cess of chlonne and bleaches potassium
permangarate, 1t is certamly suspicious,
and should be analyzed by an expert.
My advice in all cases where persons seek
counsel is to make the experiments gxiven
above, and, if the results are not satisfac-
tory, to send the water to an experienced
chemist, with necessary information re-
garding its source, and have a thorough
analvsis made.

The most extensive investigation of the
quality of a water supply involves ques-
tions of a chemical, nmcroscopical biolo-
gical, and physiological character, to-
gether with an examination of the sur-
roundings of the source of supply ; andin
all this much depends upon the judg-
ment and experience of the analyst, for
water analysis is certainly among the
most delicate of all chemical operations,
and its proper interpretation 1equires
great experience. The chemical analysis
should determine the present and past
pollution of water, and distinguish be-
tween vegetable and animal matter ; the
micioscope should reveal floating sub-
stances, like fragments of hair, excreta,
and other filth derived from surface drain-
age or sewage, which show at once that
the water containing them is loathsome
and unfit for domestic use; the bacterio-
logical investigation should be for the pur-
pose of detecting infectious germs, but it
15 more frequently to determine the num-
ber of micro-organisms in a given volume
of water; while the physiological test
should be made in order to afford oppor-
tunity for studying the effect of the water
on the lower mammals. Since bacteria
are now believed to be the direct or indi-
rect agents of all zymotic diseases, the
determination of the conditions favcrable
for their development, as shown by the
chemist, or of their actual existence in
water, as shown by the bacteriologist, is
the real aim of sanitary water analysis.
Without discussing the velative import-
ance of the chemical, microscopical, bac-
teriological, and physiological examina-
tions, it is only necessary to say here that,
whenever a chemical and microscopical
analysis reveals an excess of filth or
sewage in a water, 1ts use should be dis-
contived without further investigation ; for
the time required for a thorough bacterio-
logical analysis renders such too expensive
for general use, to say nothing of the
common failure to recognize the infectious
germs. The most experienced water
analysts look more to the chemical and
microscopical results than to the bacterio-
logical, because the chemical and micros-
copical methods of study are highly per-
fected, while the bactenological methods
are yet in a chaotic state so far as utility
is concerned.

It 1s my opinion that the past history

and associations of many waters are often
sufficient to condemn them, no matter
how free they may seem to be from or-
ganic impurity ; and it 1s not always
necessary to make a laboratory investiga-
tion to condumn some of the polluted ones.
Then, too, every analyst knows, or should
know, the importance of having a thor-
ough knowledyge of the surroundings of
the source of supply, before giving an
opinion of the quality of a water for
drinking ; and! beleive that no competent
chemist will claim that a water high in
chlorids and nitrates, although orgamically
quite pure, is good, without a knowlede of
the agencies which may pollute it. Inex-
perienced chemists are in error in some-
times relying wholly, in testing a water,
upon the Wanklyn process, which deter-
mines the free and albuminoid ammonia,
but gives no knowledge of its past history,
or of the products of oxidation of its or-
ganic matter. Any analyst who finds a
water contaminated beyond a reasonable
limit of safety is justified 1n condemning
it; but, because he may fail to find any of
the immediate products of decomposition
of orgnnic matter, he would not, in iny
judgment, he warranted in pronouncing
such water good, unless he knows that
such products have never existed in it ; for
it frequently happens that a water having
direct communication through the soil
with cesspools and privies has but little or-
ganic matter init. The same is true when
lime is used to disinfect a privy-vault. In
all such cases the amount of chlorids and
nitrates in the water is excessively high,

and generally. the total-solids and.loss-on.

igmtion are also large. Sull, this is not
different from what we often find in good
mineral waters ; and a chemist who relies
solely on his laboratory determinations
might claim that such water is good and
safely potable, while in fact it may bea
most dangerous beverage and badly in-

fested with disease germs. Thus it is
that an opinion of the quality of a water
should be given only .fer a careful con-
sideration of the surroundings of the
source of supply. More than this, I be-
lieve that no chemist should, and no
expetienced reputable chemist would,
venture a decisive opinion as to the purity
and wholesomeness of a water supply for
a city or town without a personal inspec-
tion of the topography of the surrounding
territory. It 1s unwise, it not impossible,
to predicate an opinton upon the investi-
gation and report ot inexperienced men,
or to determine the present and prospec-
tive soil pollution without a petsonal
inspection of the entire drainage area.
England formerly led the worid in the
investigation of public water supplies, but
in recent years Massachusetts has given us
classic results in this as well as in the fil-
tration of water ; so in this country we are
just beginning to realize that pure water,
which was once the luxury of the few, is
now the necessitv and pleasure of the
many. The benefits which have resulted
from these and other investigations are
attested by the healthful development
and increased civilization of our race; for
it is now admitted by all competent

;udges that the progress made by the in- .

habitants of manufacturing towns, in
decency, cleanhness, self-respect, and
morality, since the introduction of a pure
public water supply, is as striking as the
improvement in their health, which shows
that pure water is a great moral as well as
hygenic agent.
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