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OF THE

CHEMICAL SURVEY

OF THE

WATERS OF THE STATE OF ILLINOIS

Andrew Sloan Draper, LL.D.,
President of the University of Illinois,

SIR:—The chemical survey of the waters of the State,
instituted for the purpose of making systematic chemical
investigations of the water supplies of Illinois, was begun
in the latter part of September, 1895, and, with the excep-
tion of a short interruption due to the destruction of our
laboratories by fire last August, has been in continuous pro-
gress until the present time.

The aims of the survey include the determination of
the present sanitary condition of the water supplies drawn
from the lakes, the streams, and the wells of the State; the
determination of the normal condition of the uncontami-
nated waters; the formulation of local standards of purity
based upon the results of analyses of water derived from
unpolluted sources; the provision of such means as shall
afford to citizens of the State opportunity to obtain imme-
diate information regarding the wholesomeness of the pot-
able waters in which they are directly interested; and the
prevention of the development and dissemination of disease
from use of impure water.

That an abundant supply of wholesome drinking water
is a most important factor in the preservation of health,
while impurities in the water constitute a most potent means
of developing and spreading disease, are propositions the
essential truth of which is not questioned by physicians or
scientists, and is coming to be quite generally understood
and accepted by the public.
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The available sources of water supply in this State are
practically limited to rain water, low-land surface water
furnished by streams and lakes, and groundwaters obtained
from wells of greater or less depth.

The water derived from each of these sources differs
very widely in character from those derived from the others,
and again within each of these classes, including even the
first, we find the widest variation in character and quality,
the result usually of local conditions.

"Water from the heavens," if caught in its original
condition and so preserved, doubtless constitutes the purest
water which nature affords. Such water, however, is but
rarely obtained, because the care and attention involved in
the attainment and maintenance of the requisite conditions
are not often devoted to the purpose, nor even generally
recognized as necessary.

Rain in falling to the earth washes from the air some or
all of the various impurities which the atmosphere contains,
so that the water precipitated during the forepart of a rain
storm usually contains considerable quantities of foreign
substances both mineral and organic. In addition to the
objectionable gases emanating from fires, from manufac-
turing establishments, from decomposing refuse matters,
etc., these impurities include numerous solid substances of
which the most important are soot, dust, and various sorts
of germs. Furthermore, the roofs which serve as collecting
surfaces are usually soiled with soot, dust blown from the
roadways, the excrement of birds, decaying leaves, etc.
The rain water which is collected during the latter part of
the shower, after the air and the roof have been thoroughly
washed, is comparatively pure; nevertheless, it still con-
tains small quantities of foreign substances which accumu-
late and become a dangerous menace to health, unless the
cistern, and especially the filter, be kept scrupulously clean.
The ordinary cistern filter,is almost worse than useless, in-
asmuch as it soon becomes charged with the matters which
it has removed from the water and then merely clarifies
without thoroughly purifying the water which subsequently
passes through.

In general, water taken from lakes, from streams, or
from the ground, when these are in their original or natural
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condition, is perfectly wholesome and unobjectionable; but
with increasing population and longer occupancy of the
ground, the conditions change.

Our water courses are natural drainage channels; they
receive the drainage of all towns and villages situated
within their respective watersheds, so that most of our
streams now consist of diluted sewage." The ground in
towns and villages is honeycombed with privy vaults, cess-
pools, and loose-jointed drains, and everywhere the soil is
more or less covered with refuse matters of vegetable and
of animal origin, of which the proportion represented by
barnyards, pigpens, and the like, comes far from telling
the whole story.

In the case of surface waters— i. e., lakes and streams—
visual knowledge of their contamination by sewage, accen-
tuated by widespread knowledge of almost innumerable
instances of destructive epidemics which have resulted
directly from the use of such waters in their polluted con-
dition, arouses public attention to the need of improve-
ment.

As is well known, the recurrence of epidemics of chol-
era, typhoid fever, and other zymotic diseases, have almost
invariably been prevented wherever the causes have been
abolished, either by diverting the sewage from access to the
source of water supply, or, where this is impracticable, by
proper filtration of the polluted water. The importance
attached to the attainment of such improvements by the
people directly interested is sufficiently evidenced by the
enormous expense which the citizens of Chicago have as-
sumed in providing the great drainage canal for the purpose
of avoiding the necessity of drinking the sewage of the city
diluted with lake water.

With respect to ground waters, the public is not in gen-
eral so well informed, otherwise the use of privy vaults,
cess-pools, and shallow wells, in close proximity to each
other, would be no longer tolerated. That such things are
still permitted to exist side by side in our towns, villages,
-and country places, is doubtless due to certain popular mis-
conceptions touching the functions and powers of the soil.
Earth is commonly regarded as an excellent purifier, and
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justly so; but the purifying power of the soil is not unlim-
ited, and the earth itself may become contaminated by that
which it seems to render innocuous, but which in many in-
stances it merely conceals from our senses.

Filtration of polluted water, in order that it be effective,
must be in some degree intermittent, that is, the filtering-
material must be frequently renewed, either by replacement.
or by exposure to the air. This principle, the basis of suc-
cessful practice in management of filtration plants for the
purification of polluted water supplies, and likewise the
basis of modern methods of sewage disposal by irrigation,
is not generally apprehended by those who depend for their
water supply upon shallow wells, although it applies with
equal force to the process of sojl-filtration upon which they
place reliance for the removal of all objectionable matters
from the liquids which find their way through the soil to
the wells. Because the water from such wells is in general
clear, sparkling, cool, and of agreeable taste, it is commonly
supposed that it is wholesome; and the continued use of
such water for drink during many years is frequently cited
as argument in their favor. It must be remembered that
sewage from healthy sources may, in a diluted state, be
drank with impunity; but while very few people would
choose to do this, yet multitudes do so unwittingly in their
use of well water.

The greatest danger lies in the fact that the sewage
may at any time receive dejecta from diseased beings, and
the well consequently become the means of distributing
the disease.

Although matters which are offensive to the senses are
commonly either mechanically removed or are oxidized, or
are otherwise rendered innocuous duringthe passage of sew-
age-laden waters through the soil, yet the danger instead
of being lessened is frequently increased by reason of the
false security which this apparent purification engenders.

Germs in general, but more particularly those germs
which are the specific cause of disease, are much less read-
ily affected, and are known to pass for considerable distances
through soil strata and to remain in the palatable but deadly
infusion from which most of the other organic substances-
have been removed.
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Contamination of the water supply may occur in the
most unsuspected ways. Frequently, water bearing strata
which supply wells or springs so situated as to be free of
any possible local contamination, outcrop at a distance, but
at places where the surface is polluted. Casesare known of
wells which in this way are fed by the rains which fall in a
city several miles away, so that while the immediate envi-
ronment of the wells is favorable, yet the water yielded is
unwholesome by reason of its containing the washings of the
town, which sinking into the ground at the outcrop in the
city, may be drawn from the country well for use as drink.

Contrary to former belief, even the water drawn from
deep driven wells may contain numerous germs, as has been
recently shown by the Massachusetts State Board of Health.

Numerous instances of the dissemination of disease to
the extent of producing great loss of life by epidemics, by
the use of well or spring waters which were highly prized
because of pleasant appearance and taste, are to be found
recorded in sanitary literature.

The factsinvolved in the foregoing statements are well
understood by physicians and scientists, and are so thor-
oughly recognized by boards of health, that most of the
greater municipalities have provided means for the examin-
ation and control of water supply, and the disposition of sew-
age. The department of health of the city of Chicago, in
establishing a municipal laboratory, has provided for the
vigilant inspection and the constant investigation of the
water supplied to the people of the metropolis. In a number
of the larger towns of the Statethe water supply is occa-
sionally made the subject of a sanitary examination, but no
extensive investigations of the ground waters of this State
have hitherto been made; although, contrary to popular be-
lief, diseases arising from, or distributed by, impurities in the
water supply are much more prevalent in the smaller towns
and the cpuntry districts than in the large cities, as has
been shown especially by the study of typhoid fever in New
York and Massachussetts, the two states in which the in-
vestigations of these subjects have been most thorough-
going and complete.

In establishing the chemical survey of the waters of the
State, the trustees of the University, made provision forthe
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examination into the sanitary condition of any. drinking
waters used by the citizens of Illinois, and there is thus
afforded opportunity for protection of the inhabitants of the
towns, the villages, and the rural districts, from the unwit-
ting use of impure drinking water and the attendant conse-

guences.

EQUIPMENT.

In order that the sanitary chemical analysis of waters
shall yield results which shall be accurate and of value, the
work must be conducted in special laboratories, so situated
that they may not be reached by the fumes which are an.
unavoidable accompaniment of the work of a general chem-
ical laboratory, because, many of the tests would otherwise
be ruined. Forthe work of the survey, accordingly, special
quarters were fitted up and provided with all the necessary
facilities for sanitary water analysis. The general labora-
tory supplies of the University were drawn upon for all
ordinary stock apparatus and chemicals, but such special
appliances as are required for the rapid and accurate analy-
sis of numerous samples of water were provided from the
funds appropriated for the purposes of the survey. A gen-
eral idea of the fittings of the special laboratory may be
had from the illustrations at the end of the book.

THE CHEMICAL EXAMINATION OF WATERS.

The general purpose of the chemical analysis of potable
waters is well understood by the public to be intended in some
way for the determination of the question of their purity
and wholesomeness, but nevertheless, much misconception
exists regarding the method of arriving at an opinion, and
the significance of the analytical data. It must be under-
stood that the results of a chemical examination.of a water
are not in themselves sufficient to indicate the character of
the water in any ordinary case. In the assay of silver ore,
the determination of the quantity of silver is all that is
necessary, for the value of the ore depends directly on the
amount of the precious metal contained, and this is directly
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represented by the analytical result. The data resulting
from a water analysis, on the other hand, require interpre-
tation, and it is essential that the one who is to interpret
shall have complete information regarding the history of the
water, its source, the surroundings; also, in case of a well,
the nature of the strata from which the water comes, as well
as the overlying strata, and, in fact, as complete informa-
tion as it is possible to obtain. Even with this information,
the formation of a correct conclusion is in many cases a dif-
ficult matter, and is ordinarily entirely beyond the powers
of the layman.

A wholesome water from a certain source may contain
such quantities of the various constituents as would, if found
in the water from a different source, serve to entirely con-
demn the latter. The significance of the results depends
usually directly upon the source of the water.

Further, certain substances, the determination of which
is most important. are present usually in but minute quan-
tity in potable waters, and their quantity is very easily
increased by the use of improper methods and vessels in
taking the sample. Some of the constituents of the water
readily change on standing, especially if the sample be-
comes warm and is exposed to the light. Accordingly, in
providing for the chemical examination of waters for the
citizens of the State, it was necessary to make certain
that the samples should be collected with tbe utmost care
and in vessels properly cleaned, as otherwise the results of
the analyses would be valueless. In the case of each collec-
tion which is to be made, whether it is a part of our general
survey or at the request, and for the immediate information
and benefit of individual citizens of the State, our method
of general procedure has been the same, and is based upon
the plan so successfully followed by the Massachusetts
State Board of Health in theirwork upon the waters of
Massachusetts.

Glass stoppered bottles of one gallon capacity are used
for collections. These are cleaned by means of a solution
of potassium bichromate in diluted sulphuric acid, then
rinsed with fresh ammonia-free distilled water, drained.

and the stoppers secured in place by being covered with
—2
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clean canvas tied down tightly. The bottles are then
packed in wooden cases with open tops and shipped to the
collector.  An envelope shipping tag containing printed
directions for the collection of the sample and a blank cer-
tificate to be filled out by the collector with all necessary
information concerning the sample, is tied to the neck of
each bottle. The directions and certificates used are as
follows:

CHEMICAL LABORATORY UNIVERSITY OP ILLINOIS.
INSTRUCTIONS FOR COLLECTING SAMPLES OF WATER FOR ANALYSIS.

1. From a Well. Water should be pumped out freely for a few
minutes before it iscollected. The bottle is then to be placed in such
position that the water from the spout may fall directly into it, and
rinsed out with the water three times, pouring out the water com-
pletely each time. It is then again to be placed under the spout,
filled to overflowing, and a small quantity poured out, so that an air
space of about an inch shall be left under the stopper. The stopper
must be rinsed off with flowing water, inserted into the bottle while
still wet, and secured by tying over it a clean piece of cotton cloth.
The ends of string must be sealed on top of the stopper. Under no
circumstances must the inside of the neck of the bottle or the stem of the stopper
be touched by the hand or wiped with a cloth.

2. From a Tap. Allow the water to flow freely from the tap for a
few minutes, and then proceed precisely as directed above.

3. From a Stream, Pond, or Reservoir. The bottle and stopper should
be rinsed with the water, if this can be done without stirring up the
sediment on bottom. The bottle, with the stopper in place, should
then be entirely submerged in the water and the stopper taken out,
at a distance of twelve inches or more below the surface. When the
bottle is full, the stopper is replaced (below the surface, if possible,)
and finally secured as above. It is important that the sample should
be obtained free from the sediment at the bottom of a stream and
from the scum on the surface. If a stream should not be deep enough

. to admit of taking a sample in this way, the water must be dipped up
with an absolutely clean vessel and poured into the bottle after it has
been rinsed. The sample of water should be collected immediately before ship~
ping by express, so that the shortest possible time shall intervene between the col-
lection of sample and its examination.

The accompanying "Certificate"” must be filled out carefully and
enclosed in the envolope shipping tag.
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CERTIFICATE.

Fill out carefully and enclose in the envelope tag addressed to the University of
Illinois Chemical Laboratory, Champaign, 11I.

SAMPLE OF WATER.

Give day, date, and hour of day.

Shipped by Express

Company. Give date and hour of day.

Bemarks.—In case of any abnormal or unusual conditions existing
In the source of the water, mention the facts; as, for instance, if the
wells, streams, or ponds are very full, or swollen by recent heavy
rains, or other cause; or are unusually low in consequence of pro-
longed drouth; or if there is a great deal of vegetable growth in or on
the surface of the water. Write on other side of this certificate.

Note.—The data resulting from an analysis are generally unin-
telligible to the layman. If an interpretation of the results and cer-
tificate as to condition of the water is desired, the fullest possible
information concerning the source of water, surroundings, conditions,
etc., must be forwarded with the sample.

If from a well, state depth of well ... .. . ; height of water............
Character of soil and of strata from which water is drawn......... ..
Sort of well, i. e., driven or dug, cased up, cemented or not, etc........
Proximity, and sort, of drains, cess-pool, outhouses, etc...............

Any ground for suspicion
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Regular analyses of the waters have included determi-
nation of turbidity, sediment, color, odor, residue on evap-
oration, loss on ignition, nitrogen in the four different
states—that is, nitrogen as free or saline ammonia, nitrogen
as albuminoid ammonia, nitrogen as nitrites, nitrogen as.
nitrates; chlorine contained as chlorides, and oxygen con-
sumed.

In the case of turbid waters, which have usually come
from the rivers, we have made similar determinations, both
with the water in its original condition and with the water «
after it has been filtered, in order to distinguish between
constituents contained in solution and those merely held in*
suspension. In some cases determination of the hardness
has been made, and in a few cases, determination of the dis-
solved gases and of the degree of alkalinity. SinceJanuary,
1896, we have made determinations of the total organic
nitrogen in the waters obtained from streams and certain
other sources in the State, in addition to the determination
of nitrogen as albuminoid ammonia.

As part of the general study of the waters of the
streams of the State, we have made a considerable number
of determinations of the quantity of phosphorus contained
as phosphates, etc., with the purpose of noting, if practic-
able, the relation between chlorine and phosphorus in nor-
mal and in polluted waters.

In addition to the sanitary analysis we have occasion-
ally made complete quantitative analysis of the mineral
, matters contained in the waters, but in most cases the work
has been of necessity limited to the former.

METHODS OP ANALYSIS.

Immediately on reception of the sample at the labora-
tory, determinations of those substances which are suscepti-
ble of rapid change are started. The cloth which covers
the stopper having been removed, the stopper and neck of
the bottle cleaned, the contents thoroughly shaken in order
to mix them completely and a little of the water poured
out in order to rinse off the lip, then the portions of the
sample required for the various determinations are imme-
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diately measured out. The determinations are made in
order as follows:

NITROGEN AS NITRITES.—Fifty cubic centimeters of the
water are placed in a Nessler tube, one cubic centimeter of
an acid solution of naphthylamine hydrochloride (8,grams
of naphthylamine, 8 cubic centimeters of strong hydro-
chloric acid, and 992 cubic centimeters of water) and one
cubic centimeter of a saturated solution of sulphanilic acid
in water containing five per cent strong hydrochloric acid
are added, and the mixture allowed to stand for one hour.
If no color has developed in this length of time the sample
is considered to be free of nitrites. If a color appears then
parallel tests are made for the determination of the quan-
tity by comparison with tints produced by known quantities
of dilute standard solution of sodium nitrite.

Standard solution of sodium nitrite is prepared from
pure silver nitrite by reaction with sodium chloride, and is
made in two strengths, one solution containing in one cubic
centimeter the equivalent of .005 milligram of nitrogen,
the other .0005 milligram of nitrogen. Waters which are
very turbid or deeply colored are clarified and decolorized
by treatment with aluminium hydroxide before testing for
nitrites.

NITROGEN AS NITRATES.—Determination of nitrates also
is begun immediately, the aluminium reduction method being
used in the estimation. Fifty cubic centimeters of the water
are treated with two cubic centimeters of nitrogen-free
sodium hydroxide solution of thirty-three per cent strength.
Two grams of aluminium in the form of a thin strip of foil
are then introduced and the tube and contents allowed to
stand over night in a moderately warm place. The reduc-
to ammonia is ordinarily complete when the examinations
are continued next morning. According to the amount of
nitrates contained in the water, from two to ten cubic cen-
timeters of the reduced solution are employed for nessleri-
zation. Usually after standing over night, the liquid in the
upper part of the tube is perfectly clear and colorless and
may be directly pipetted off for use. In case it is not clear
it is commonly filtered through paper which has been freed
of ammonia by washing with ammonia-free water; a meas-
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ured quantity diluted to fifty cubic centimeters with nitro-

gen-free water is then nesslerized as in the free ammonia
determination. In some cases clear colors have not been
developed by this method of nesslerization, and we have
found it necessary to distill off the free ammonia produced
by the reduction of the nitrites and nitrates and to de

termine the ammonia in the distillate; correction is of
course made for saline ammonia originally contained in the
water and that produced by the reduction of the nitrites
present. In cases where much free ammonia is contained
in the water sample which is being examined, this is re-
moved before reducing. For this purpose a proper amount
of sodium hydroxide solution is added and the mixture boiled
rapidly to about one-third its volume, the final volume being
brought up to fifty cubic centimeters again by the addition
of nitrogen free water; then the reduction and subsequent
determination is conducted as above. When nitrates are
present in very small quantity a greater volume of water is
used, but after being made alkaline it is concentrated to
. fifty cubic centimeters before reducing. If large quantities
of nitrates are present, five or ten cubic centimeters of the.
sample are used after diluting to fifty cubic centimeters
with nitrogen-free water.

FREE AND ALBUMINOID AMMONIA.—In the determina-.
tion of free or saline ammonia we have used round bottom
flasks of eight to nine hundred cubic centimeters capacity
of the special ware of Schott & Genossen. These are sup-
ported upon an asbestus ring and heated by direct applica-
tions of the Bunsen flame. With the flasks we have used
either cork or pure gum stoppers, and we make attachment
to the condensers by means of a modified form of Reitmair
& Stitsen's safety bulb, as designed by Hopkins. Our con-
densers consist of block tin tubes of three eighths inch inter-
nal diameter, with a cooling surface twenty inches in length.
The tubes pass through a galvanized iron tank through
which a constant current of cold water is kept flowing.

The apparatus is thoroughly steamed out until free
of ammonia before each determination. Five hundred cubic
centimeters of the water are used for the distillation, and
ordinarily with waters containing little free ammonia, the
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collection of the distillate is made in Nessler tubes, the
boiling being conducted at such a rate that each tube is
filled in from eight to ten minutes. In some of the river
waters and in many of the deep well waters which we have
had to exatnina, very considerable quantities of free or sa-
line ammonia are contained. In such cases we catch the dis-
tillate in flasks of two hundred cubic centimeters capacity
and determine the amount of ammonia in an aliquot portion
of this, after diluting to the mark and thoroughly mixing.
The residue after distillation of the free ammonia is used
for the determination of the albuminoid ammonia in the
ordinary way. The apparatus and contents having been
somewhat cooled, fifty cubic centimeters of the alkaline per-
manganate solution are added through a funnel in order to
avoid contact of the solution with the neck of the flask,
and the distillation proceeded with at the same rate as for
free ammonia. The collection of the distillate is ordinarily
made in Nessler tubes, but in some few cases where much
albuminoid matter is present we have caught the distillates
in flasks as above described for the free ammonia.

Our standard ammonium chloride solution is made of
such strength that one cubic centimeter shall contain am-
monium chloride corresponding to one one-hundredth of a
milligram of nitrogen, and the results of our determina-
tions of all nitrogenous constituents of waters are stated in
parts of nitrogen.

In conducting the nesslerization, care is taken that the
distillates and standards are all of the same temperature
before adding the Nessler reagent. Commonly, distillates
obtained in the afternoon are allowed to stand in a cool
place until the next morning before proceeding with the
nesslerization. Twenty minutes is allowed for the develop-
ment of the full color after the addition of the reagent,
and the readings are taken within an hour.

The Nessler tubes which we employ are of colorless
glass, of capacity fifty cubic centimeters and of length 7|
inches to the mark.

Standards of comparison in nesslerization are made of
the following strengths—i. e., the quantities of standard
ammonium chloride solution used are: 0.05, 0.1, 0.2, 0.4,
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0.6, 0.8, 1.0, 15, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5 and 5.0 cubic cen-
timeters. The camera used in the determination of the
comparison consists of a black wooden box which cuts out
all side lights, the tubes being illuminated from the bottom
by means of a mirror reflecting the light from the northern
sky, and the reading is made by means of another mirror
placed above the tubes and so arranged as to bring the im-
age direct to the eye of the observer. This apparatus has
been in use in the laboratories of the University of Illinois
for eleven years, and has always given admirable service.

TOTAL ORGANIC NITROGEN.—We have considered it
important, especially in the case of surface waters and
waters of some deep wells, to determine the total organic
nitrogen as well as the albuminoid ammonia. The estima-
tion is made by the Kjeldahl process, as follows:

Five hundred cubic centimeters of the water are dis-
tilled as usual for the removal of free ammonia. To the
residue in the flask from which the distillation has been
made, ten cubic centimeters of pure nitrogen-free sulphuric
acid are added, and the flask so shaken that its sides are
thoroughly wetted and washed down by the acid solution.
The flasks are then placed in an inclined position over wire
gauze and the solution heated until the water is all expelled
and the concentrated sulphuric acid becomes white. After
cooling, two hundred cubic centimeters of ammonia-free
water are added, and then one hundred cubic centimeters
of strong, nitrogen-free sodium hydroxide solution, the
flask being immediately connected with the condenser, the
contents mixed by thorough shaking, and the distillation,
which is conducted at first very slowly, is continued until
one hundred and fifty to two hundred cubic centimeters
have distilled over. The distillate caught in quarter-liter
flasks, is diluted to the mark with ammonia-free water, and
after thoroughly mixing, an aliquot portion of this is em-
ployed for the usual nesslerization. Commonly a little di-
lute, nitrogen-free hydrochloric acid has been placed in the
receiver to insure the complete fixing of the ammonia vapors
which come over somewhat freely in the first portions of
the distillate.

CHLORINE.—For the chlorine determinations we use
the ordinary process of titration with silver nitrate solu-
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tioD. The standard solution is of such strength that one-
tenth of a cubic centimeter represents one part of chlorine
in a million parts of water when fifty cubic centimeters of
the water are taken for the determination. Many of the
waters with which we have had to do, contain so little
chlorine that it is necessary to concentrate them; in such
cases, whatever the quantity taken, the volume has been
brought to fifty cubic centimeters for the determination.
The indicator used is potassium chromate solution, of which
one cubic centimeter of five per cent strength is brought
into the liquid to be tested; the end point is in all cases
determined by comparison with a blank test.

OXYGEN CONSUMED, we determine as follows:

One hundred cubic centimeters of the water are meas-
ured into an Erlenmeyer flask of two hundred and fifty cubic
centimeters capacity, two cubic centimeters of pure concen-
trated sulphuric acid are added, and then ten cubic centi-
meters of standard potassium permanganate solution. The
mixture in the flask is then placed in boiling water, and so
heated continuously for thirty minutes. Proceeding in this
way, the temperature within the flask is brought almost to
that of the water, which is kept briskly boiling, in the bath
itself, and any considerable concentration by evaporation
of the water in the flask, as also "bumping,” which fre-
quently results in the loss of the sample, is entirely avoided.
At the end of thirty minutes' digestion, the flask is removed
and exactly ten cubic centimeters of standard ammonium
oxalate solution is added. When the solution has become
perfectly colorless, standard potassium permanganate solu-
tion is run in until the development of a faint pink color
indicates that the end point is reached. As the ammonium
oxalate solution and the permanganate solution are of equiv-
alent strength, we need only consider the permanganate
used in the titration. The strength of the reagent is such
that one cubic centimeter of potassium permanganate solu-
tion used in the titration represents one part of oxygen
consumed in one million parts of water, when one hundred
cubic centimeters of the water sample has been taken for
the determination.

In some cases it happens that the ten cubic centimeters
of potassium permanganate solution is all consumed in the
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oxidation of organic, matters contained in the water. An-
other test is then made, in which, instead of ten cubic cen-
timeters, fifteen or twenty or more, as the case may be, are
employed, the procedure otherwise being- the same as above.

TOTAL SOLIDS AND THE LOSS ON IGNITION.—We have
determined the total solids in waters by evaporating a suit
able quantity (from t liter to 1 liter) of the sample to dry-
ness in a platinum dish upon the water bath. After coming
to dryness the dish and contents is placed in an air bath
kept at 180 degrees centigrade and the vessels are so heated
until the weight is essentially constant.

For the determination of "Loss on Ignition" we have
used the device employed by the Massachusetts State
Board of Health, namely, a platinum dish which is some-
what larger than the one in which the total solids are con-
tained, is brought to redness by a proper Bunsen flame, and
the dish with the residue from the evaporation is brought
inside. The properly moderated temperature here attained
is sufficient to bring the organic substances in the dish to a
state of incandescence so that they are quite readily con-
sumed. Usually, however, where very much organic mat-
ter is contained small particles of carbon are left in the
residue and the contents of the dish remain dark in color.
The temperature attained in this operation is sufficient, of
course, to completely remove water from sulphates and to
decompose the nitrates of calcium and magnesium, so that
even by this method the loss in weight resulting from the
process cannot be looked upon as in any degree a definite
or even an approximate measure of the quantity of organic
matters contained, and the importance of the determination
is largely limited to the general indications, i. e., the infer-
ences which may be drawn from a blackening of the residue,
the development of marked odors, or the evolution of
colored fumes.

SUSPENDED MATTERS.—In the case of certain turbid
surface waters and some deep well waters we have made
determinations of the nitrogen as free and as albuminoid
ammonia, the total organic nitrogen, the oxygen consumed,
the total solids and the loss on ignition, in the water after
it has been filtered, in addition to the determinations made
with the water in its original condition.
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The water for this purpose is filtered clear through a
German filter paper, the first portions being rejected in
order to avoid the presence of anything dissolved from the
paper; the portion succeeding is used for the determinations
of total solids and loss on ignition, while the portions which
pass through the filter last, and which consequently are less
liable to contain any ammonia compounds dissolved from
the paper, are used for the determination of the ammonias,
the total organic nitrogen, and the oxygen consumed.

The ODOR, we have ordinarily noted in the original con-
dition as the sample is broughtto the laboratory. In some
cases also by putting in a covered vessel, warming gently
and bringing near to the nostrils just before the cover is
removed.

The COLOR, we have in most cases determined directly,
using again the method of the Massachusetts Board of
Health, that is, the color has been compared to the tint de-
veloped in the Nessler standards. The results have value
only for comparison of waters examined by us, as our stand-
ards are not identical with those used elsewhere.

The HARDNESS of waters, we have not generally deter-
mined, but whenever it seemed especially desirable it has
been estimated by the use of soap solutions as per Clarke's
method.

TURBIDITY AND SEDIMENT.—The water on reception in
the laboratory has been examined for turbidity and sedi-
ment, and again after standing over night determination
has been made by mere inspection, the terms "slight,” "dis-
tinct," "decided,” and "much,"” being used to indicate the
degree of turbidity, and the terms "very little," "little,"
"considerable," and "much," being used to roughly indicate
the relative quantities of sediment.

REPORTS OP THE CHEMICAL EXAMINATIONS.

Many citizens of the State have taken advantage of the
opportunity offered by the University, to obtain chemical
analyses of their respective water supplies, and in conse-
quence we have made examinations of numerous samples of
water derived from ordinary wells.
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The results of all such analyses are reported immediately
to the sender of the sample and when sufficient information
concerning the source of the water is at hand, an interpre-
tation of the results and an opinion regarding the whole-
someness of the water is furnished. together with whatever
recommendations seem requisite. The blank form for the
report is as follows:—

DEPARTMENT OF CHEMISTRY UNIVERSITY OP ILLINOIS.

URBANA, U, 189
Laboratory No..............................
Report of the Sanitary Chemical Analysis of Water Sent by

(Amounts are Stated in Parts per Million.)

Total residue by evaporation........coc s
Fixed residue (mineral matter) . ...... ... . ... ... ... ..
Volatile matter (10SS OF IgNILION).........ccoovririiieireee e

Ch1orine in ChIOMIAES. ...t
OXYGEN CONSUME.....c.euiereiieeiee st
Nitrogen as fre€ @aMMONIA..........covvireiriiiir e
Nitrogen as albuminoid ammonia...........ovvveiiiiiiiiiiiceis e
NItrOGEN S NMITEITES. .iiiiiieceiee e
NItTOGEN 8S NITTALES......cvieeiiiercet et

In order that the connection between the character and
the surroundings of the source of supply, the data resulting,
from the chemical examination, and the opinion and recom-
mendations based upon their consideration, may in some
measure, be understood by the parties interested, the follow-
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ing brief statement explaining the basis of interpretation
has been prepared to accompany the reports:

SIGNIFICANCE AND INTERPRETATION OF RESULTS.

The statement of results is made in parts by weight
per million parts of water by weight. hence, one part as re-
corded in the report, is equivalent to one ten-thousandth of
one per cent, or is equivalent to .058335 grain per United
States gallon of 231 cubic inches.

In arriving at the conclusions set forth in the report
the following is the basis of interpretation of the analytical
data:

First, the substances referred to and upon which the
report is made are not considered to be in themselves
harmful in the quantities which are found in potable waters,
but they are significant of the condition of the water for
reasons which may be briefly stated as follows:

"TOTAL RESIDUE BY EVAPORATION," comprises the
solid matters left upon evaporating the water and drying the
residue at 180 degrees centigrade It includes both inor-
ganic and organic substances. The inorganic constituents
are salts, and comprise mainly compounds of lime, magnesia,
soda, potash, iron, and alumina, with chlorine, carbonic,
sulphuric, nitric, and silicic acids. Unless the quantity of
mineral matter is excessively high, the determination is not
particularly significant, and ordinarily for sanitary pur-
poses the individual constituents are not separately deter-
mined.

"FIXED RESIDUE (mineral matter,)" is that portion of
the total solids which is inorganic, and is neither burned
away nor otherwise decomposed by application of heat.

"VOLATILE MATTER (loss on ignition)," comprises the
loss in weight which the "total residue by evaporation”
suffers on being heated to redness. It includes the organic
matters, which burn away, and such constituents of the
mineral matters as are volatile or are decomposed by heat
into volatile products. This determination is of special
significance only in so far as the manifestation of a change
in color, the development of odors, or the evolution of
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fumes, or the absence of any such change, may indicate the
nature of the constituents of the water.

"CHLORINE IN CHLORIDES" refers to the quantity of
chlorine contained in the water in combination with the
basic elements. It is a considerable constituent of common
salt. Most animal matters contain more or less chlorides,
and chlorides are constant and considerable constituents of
sewage or drainage from refuse animal matters.

The presence of chlorine in waterin amounts exceeding
the normal quantity generally indicates that the water has
been polluted by animal matters, but is not conclusive evi-
dence thereof, and it must be remembered that the waters
of many deep wells contain large quantities of chlorides
derived from subterranean deposits of salt.

"OXYGEN CONSUMED" refers to the quantity of oxygen
required to oxidize the organic matters present in the water.
In general, a considerable quantity of oxygen required for
this purpose represents a considerable quantity of organic
matter in the water, and vice versa, a small quantity of oxy-
gen consumed indicates comparative freedom from organic
matters. However, many of the organic matters which may
be contained in water are not readily affected by the oxi-
dizing agent and in no case does the quantity of oxygen
consumed bear a direct ratio to the total quantity of organic
matter contained.

THE ORGANIC MATTERS.—No practicable means exist
for the accurate determination of the quantity and the char-
acter of the various individual organic substances contained
in water.

These substances include living organisms, both vegeta-
ble and animal; products of organic life as faecal matters,
etc., and products of the decomposition of organic matter.

Nitrogen is an essential constituent of all living things;
it is to the nitrogenous organic matters that the greatest
sanitary importance attaches; and as accurate methods for
the determination of nitrogen in the four forms in which it
may exist in water are available, the study of the organic
matters is usually limited to the investigation of the nature
and the quantity of the nitrogenous substances.

"NITROGEN AS ALBUMINOID AMMONIA" represents the
nitrogen contained in the various organic substances which
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exist in the water in the undecomposed state. These include
the products of organic life, as albuminous substances, tis-
sues, urea, faecal matters, etc , etc., substances which serve
as nutrients upon which germs thrive and multiply; and
also living organisms themselves, both vegetable and ani-
mal, including bacteria. The presence of much nitrogen as
albuminoid ammonia usually suggests pollution with sew-
age or drainage from refuse animal matters.

"NITROGEN as FREE AMMONIA," so-called, represents
ammonia contained in the water in either the free or saline
condition, and which usually proceeds from the natural
decomposition of nitrogenous organic matters in the first
stages of oxidization. Its quantity is ordinarily indicative
of the amount of organic matter which is contained in the
water, in a partially decomposed state. It is a character-
istic and a considerable constituent of sewage.

Both free ammonia and albuminoid matters in water, in
undergoing decomposition are oxidized, the final product
being nitric acid, which unites with the basic mineral mat-
ters present and consequently appears as nitrates.

"NITROGEN AS NITRITES. "—Nitrous acid, or nitrites,
constitute the second intermediate stage in the oxidation
of nitrogenous organic substances into inorganic products.
The presence of any considerable quantity of nitrite in the
water shows that decompositions due to the vital processes
of living organisms are under way, and the quantity of ni-
trite indicates in some degree the character and the amount
of organized life present in the water.

"NITROGEN AS NITRATES."—Nitrates are the final pro-
ducts of oxidation of the nitrogenous matters; their presence
in considerable quantity indicates that at least correspond-
ingly considerable quantities of organic matters have been
previously contained.

The significance of all four of these forms of nitrogen
is not complete evidence unless considered in conjunction
with the other constituents, and in reference to the nature
of the source of the water.

Vegetable organic matter is comparatively harmless.
The presence of animal matters on the other hand usually
subjects the water to grave suspicion, since the danger
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attending the presence of organic matters in water arises
chiefly from the fact that accompanying matters of animal
origin there will be, in case of disease, also disease germs
themselves.

STANDARDS OF PURITY.

While it is fully realized that no hard and fast stand-
ards of purity whereby to judge the condition of potable
waters can be justly established, yet for purposes of com-
parison, and for the information and convenience of those
to whom our reports are sent, the following limits have
been provisionally adopted as a reasonable basis for reach-
ing conclusions regarding the wholesomeness of the waters
of ordinary shallow wells:

MAXIMUM LIMITS OF IMPURITIES.

TOTAL SOLIDS. .. ... ... .. . .. ] 500. parts per million.
L0SS ON IGNITION. . . . . .. No blackening should occur and no offensive
odor should be developed.
OXYGEN CONSUMED. ... ... ................... .. 2.0 parts per million.
CHLORINE. ... ... ... .. ... . ... ... ... ... 15,0 parts per million.
NITROGEN AS FREE OR SALINE AMMONIA . ... .. 0.02 part per million.
NITROGEN AS ALBUMINOID AMMONIA ... ... . | 0.05 part per million.
NITROGEN AS NITRITES. ... ... ... ... ... ......0.01part per.million.
NITROGEN AS NITRATES .. ... ... ... .. ... ... .. 15.0 parts per million.

EXAMINATIONS OF WATERS.

During the fifteen months which have elapsed since the
work was inaugurated, we have made the sanitary chemical
analysis of 1,787 samples of water coming from various
sources within the State.

A large proportion of the work has consisted of the ex-
amination of single samples of water from house wells or cis-
terns, used for domestic supply by citizens of various towns
and villages. These analyses were asked for by the persons
interested, mostly because of the prevalence of typhoid fever
or diphtheria in their respective communities and the suspi-
cion that the waters used were the causes of the disease. In
most cases the analyses have shown that there was good
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ground for this suspicion, by revealing evidence of the con-
tamination of the water of the wells by sewage or drainage
from refuse matters of animal origin, and the results of our
investigation have in numerous instances led to the condem-
nation of the sources of supply as being in such condition
as to endanger the health of the user.

Circumstances involving the financial provision for the
work have limited our investigation of the general sources
of water supply, but systematic periodic examinations of
some of the surface waters and also of certain ground waters
have been carried forward sufficiently to yield interesting
information regarding some of these sources of supply,
though the work is scarcely far enough advanced at present
to warrant the drawing of any fixed conclusions.

Upon August 16, 1896, the chemistry building of the
University was almost destroyed by fire, one of the conse-
quences being the total loss of our complete records of the
work done during the eleven months immediately preced-
ing. However, some of our original note books were saved
from the fire and the complete results of some of the analy-
ses and parts of the results of others have been resurrected
from these sources.

Further, at the time of the fire, reports of the analyses
of 613 samples of water, mainly ground waters, had already
been sent to the various persons for whom the examinations
had been made, and although a great many of these reports
appear to have been mislaid or otherwise lost by the recip-
ients, yet we have recovered a part of them for transcrip-
tion to our records.

EXHIBIT OF RESULTS.

The following tabulations include the analyses of which
we have been able to reproduce the records. They are ar-
ranged in three general groups, as follows:

1. Analyses of water samples derived from various minor
sources, mainly house wells, cisterns, or springs, used for
family supply, sent to us for examination by citizens or offi-
cials of the communities named in the tables. The tabula-

tions of these analysesare arranged in alphabetical order by
-3
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towns. The total number of such samples analyzed to De-

cember 31, 1896, is 802.

2. Records of the periodic examinations of the water of
certain wells, of which the analyses have been made for the
purpose of determining the normal characteristics of some
of the ground waters of the State.

3. Examinations of certain surface waters, mainly the
waters of the Illinois river and some of its tributaries.

Some of the analyses which appear in the tabulations
are incomplete because of the fire losses referred to above,
but nevertheless they have been included, since even the
fragments admit of comparison with other analyses.

The necessity of reporting at this time concerning the
work accomplished, determines the character of the report
as being merely preliminary, inasmuch as none of the inves-
tigations are complete, and the press of other duties re-
quires that it be hastily prepared.

The various samples of water, aggregating the total
number of seventeen hundred and eighty-seven, which have
deen analyzed during the fifteen months ending December
31, 1896, have come from one hundred and fifty-six towns,
situated in sixty-eight different counties of the State, as
follows:

COUNTIES PROM WHICH WATER SAMPLES HAVE BEEN RE-
CEIVED FOR ANALYSIS.

Adams, Payette, Logan, Rock Island,
Alexander, Pulton, McDonough, Sangamon,
Bond, Gallarin, McHenry, Shelby,
Brown, Greene, McLean, St. Clair,
Bureau, Grundy, Macon, Stark,
Calhoun, Hancock, Macoupin, Stephenson,
Carroll, Henry. Madison, Tazewell,
Cass. Iroquois, Marshall, Vermilion,
Champaign, Jackson, Mason, Wayne,
Christian, Jo Daviess, Massac, White,
Clay, Kane, Menard, Whiteside,
Coles, Kankakee, Mercer, Will,

Cook, Kendall, Montgomery, Winnebago,
Cumberland, Knox, Morgan, Woodford.
DeKalb, Lake. Moultrie, Total, G8.
DeWitt, LaSalle, Ogle.

Douglas, Lee, Peoria,

Dupage, Livingston, Piatt,
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TOWNS PROM WHICH WATER SAMPLES HAVE BEEN

Abingdon,
Afton,
Algonquin,
Alton,
Arenzville,
Astoria,
Athens,
Atlanta,

At wood,
Aurora,
Batavia,
Belleville,
Bethany,
Big Rock,
Bloomington,
Blue Mound,
Buda,
Byron,
Cairo,
Camargo,
Cambridge,
Canton,
Carbondale,
Carlinville,
Carmi,
Carthage,
Cazenovia,
Champaign,
Chahdlerville,
Charleston,
Chenoa,
Chicago,
Clay City,
Cortland,
Cuba,
Dallas City,
Danville,

Dayton,
Decatur
Deerfield,

RECEIVED FOR ANALYSIS.

DeKalb,

Des Plaines,
Dixon,
Dwight,
Easton,
Edwardsville,
Elburn,
Elgin,

Elm wood,
Farina,
Farmer City,
Parmington,
Ferris,
Findlay,
Flora,
Forrest,
Freedom,
Freeport,
Galesburg,
Girard,
Golden Eagle,
Goldengate,
Greenfield,
Greenville,
Greenwood,
Harmon,
Havana,
Homer,
Hopedale,
Hopkins Park,
Jacksonville,
Joliet,
Kampsville,
Kankakee,
Kendall,
Knoxville,
Lake Forest,

LaMoille,
LaSalle,

Lincoln,
Litchfield,
Lockport,
Long Creek,
Long Grove,
Macomb,
Manteno.
Mason City,
Mattoon,
Metropolis,
Milan,
Montgomery,
Morris,
Morton Grove,
Mt. Carroll,
Mt. Morris,
Muncie,
Newman,
Nokomis,
Oak Park,
Odell,

Ohio,
Onarga, *
Ottawa,
Pana,
Paris,
Pekin,
Peoria,
Peru,
Piano,

Polo,
Pontiac,
Potomac,
Quincy,
Ransom,
Ridgway,
Riverside,

Riverton,
Roanoke,

Rock Falls,
Rockford,
Rock Island,
Rogers Park,
Rochelle,
Seaton,
Sherrard,
Shilo Center,
Shirland,
Sidney,
Siloam,
Springfield,
Spring Valley,
Sterling,

St. Joseph,
St. Paul,
Stonington,
Streator,
Sullivan,
Sycamore,
Taylorville,
Thomasboro,
Toledo,
Tolono,
Topeka,
Urbana,
Utica,
Vermont,
Viola,
Walnut,
Warren,
Warrenville,
Waukegan,
Wenona,
White Heath,
Wilmington,
Woodstock,
Wyoming.
Total towns, 156

A fair idea of the general distribution of the localities
of the sources whence came the waters which we have an-
alyzed may be had by inspection of the map at the end of

the book.

the heavy black circles.

The locations of water sources are indicated by
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*The analyses of water from Atlanta were made at the request of the city authorities. The city supply is drawn from t
each 151 feet in depth. Sample no. 964 was taken from one of these wells; sample No. 965 cam P e wo adjacent wells

V e from a hydrant a quarter of a mile distan
the well. The considerable difference in the total solids and in the chlorine led to the suspicion that sgrlace wa%ers were mixed withaﬂ:effv%ﬂ
warers, consequently analyses of four other samples were made. Sample No. 1283 came from the old well; sample No. 1294 came from the new

well; sample No. 1205 came from a hydrant one-quarter of a mile distant, and sample No. 1296 from another hydrant one-third of a mile dist.
from the well. The results of analyses Nos. 1293 and 1294 show conclusively that the two wells, althou gh they gre of the same depth axlld are %3%
thirty feet apart. must receive water from different sources, and that the new well possibly receives surface water. The water in the mains
(manifehstly a mlxxtuge oftthe fwal:erg fromdthe I:wc;l wells )tgives res;llts which a.rt‘ei off course between the two extremes.
1The samples of water from Atwood were drawn from various wells used for household supply, and ranging in de
The re‘§vult§ are perhaps chtzlr.lracteristi;: of nAe ordinary wfells of the State. ey ging Pth from 14 to77 feet.
{With one exception the waters from Aurora were from ordinary shallow wells, No. 729 being the only instance of a deep well water.
§The city of Belleville draws its supply from several reservoirs of surface water. The four samples from these ;
by the superilnt;:mtllent of the wfater wox;gs. Bl ing P reservolrs were sent to us
|Several of the samples of water from Bloomington coming from shallow wells were sent to us by the health officer bhe
under suspicion of having caused sickness in the users. No. 958 came from the general city supply; the ryesults of this analysisc;gifl ::ggpgsgg
with the results of an analysis made several Jears ago showed a decided change for the worse, since the mineral matters were greatly in-
creased and the chlorine about doubled, these facts indicating that the surface areas which feed the

of habitation well are becoming charged with the wastes
9The four samples analyzed were drawn from an artesian well, the first two before the final depth was reached; the
from a depth of 705 teet. The water improved in quality as a greater depth was reached. P he other two were drawn

+#The waters from Cambridge, sent by citizens, were collected from ordinary shallow wells; the results of the a:
cases the waters come from surface strata and are subject to the reception of surface drainage. nalyses show that in most
*Blank spaces in these tables are due to the loss of

parts of the records by fire and our failure to obtain t
from the persons to-whom they had been sent. in the reports
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ANALYSES OP POTABLE WATERS MADE AT THE REQUEST OF PRIVATE CITIZENS OR FOR HEALTH OFFICERS.*

g <] Appearance. EResmust?gn a Nitrogen as
& 3 —— vapor &8 | e lgolls |»E
2 co & <IN T el < | B2 | 2| BE||E_|ES| 2| 2
& - = e} Y~ 5 £ clg
B CITY OR TOWK. 22 o at g‘-. g |OQdor-hh 2 186 g 50 | B|E% E',r.? CERI-
Z s | 2 || E| %% E|EE| 2| P2 |8 (&85 82| 5| &
& 3 o < =3 ae s *al
[ = 2
, 47.6 965.4)) white | 52 81 .3 .08 none 4.2
157 CantODIT. .. ooernoreencnnrenns Nov. 5, %} .. IR 226]754. it e 204 |[1731 | Jose |7
1107 July 13, '96; 164 12. '10%6. || white | 76 9] 022 .058| .04 |34
1108 v, 13 15.2 1662, . 5 1.8 || .004 | .05 | .002|4
1163 - S 272, 9588 136 | 23| 054 | 062) lo16] 6
1166 ! rd 37.6 975.2|| gray [248 2.3 || .028 | .144 | .00934
681) Carbondale............cocevenenes April 6, 3 1 18. | 931.6f[.... ... 37. | 1. |{nome| .027 | ‘014135
723 April 16. 4 19,2 1912.8)| white {8812 | 43|/ .506 ( .05 | .9 |2
1571 Oct. 27, Ba 56,4 230.4| white | 1.1 1.7 || ;642 | 076 | 004} .8
646] Cazenovia...........o.ievnneaen M‘ar. 28, . 4 4| 97.6|[brown ‘4] 4.611 .0061 .126 |none| .88
647 Igont o5 5| Ste™ 31.2 366, || white | 13. R “ 1 088
20{ Champaign®. .........c.ceo..n. :Sept. 25,795} .... ... 81. |1338.8(1 99. 2.9 . ... 003,62
359 Jan. & %8 5.6] 570.4|brown | 1.7 | 3.8 |22 7| /id "|none| .05
392 ‘: 14, 1 71 s‘ 494.8{} white | 35. N | PO P .001121.
420 w5 14.8) 912! black | 1775 115 || .044 | 11167 013 5
423 o g, | cistern 36 | 818. || white 181. | 1.7 |t 006 { .06 | .0u5/20
424 M-S ALFRE 72. 1950 |lbrown (361. | 2:3|l.0.... ... ool
435 29, 78. | 594. || white [126. 8| 632| Jom’| loos|is.
418 Feb. 3, it 150, [2200.2ll ¢ fes2. | 18|l 015(90.
150{. U N RS TR 8.6 572.2] g8. | 12| ... ... 001(31.
463 . & b 32'g 337.2| « |43. | 4 16.
464 I 21 98. | 912. l « ue. 50.
76 o 4 toas Nl o« | 38| 2
482 MR RPTEE 21, | 404, “ o1 .
493 o B 20 102 1478.8|] - Ji99. -8
» 503 o % 21 43.9| 518. « 40 .
508 ooz 8 astell < |2 | 4
527 o B g 5.2] 208.8l[brown | 4.3| .5
529 . 2, Pt o1'g| 287 6l] 45) 8
546 Mar. 7, vt . | 34, || white | 15" | 12
635| : o 30'8| 231.6 10.
665} Apr. 2 = e8. [1316.8|| gray [162. | 4.1
692 . w 91! distilled 8 1.6]] re .2 7
72 no2h B 37.6| 524.8|| white | 53. -9
766/ . % 32. | 308. “ 1125 6
48" May 5 180 21,2 366.8/lbrown| 231 3.6 17271010770 2
™ ' (Parts per 1,000,000.)
817] Champaign, cont'd*............ May 8, '96] 8. 105. 1.
827 =12, . 21. K
874 « 9o . 38. K] .
875 w93 . 29. 8 .
891 28, . 56. X7 .
892 26, 386. 2. | 35 .
907 28, 286. . 11. .8 . .
1003 June 19 . L 143. 1.9 . .
1074 July 6, . . 875. | 10.8 . .
1075 . wog . . . 8| 12.15 . .
1076 oo . . . . 80. | 1.4 |[none] .054| .09 |13.6
1085 o9, . . 35). | 30. ) 32, {lbrown| 35.] 3.5 032 124 .04 (9
1127 “ 18, L . . 0. | 81 | 706. || white [ 74. | 1.7} ‘028 102] l003)12.5
1216 Aug. 4, 14 slight . 529.6] 32. | 407.6) ar.| 2.1} ‘o03] 04| .00if145
1 w76, 14 < .02 685 2| 279 658, || 41. | 1.9 |lnone| .06 04521
1228 “ g 29 w - .03f ¢ 22| 59.2)1062'8!| 93 | 3.1 144 .25 [21.95
1248 o, 27 “ w 01 826. | 60. [ 7 “ 67. | 1.2 [none| 018 .00t
1321 ‘2B, 24 none | nene .01 ‘e 229. 8. | 223 “ 4.7 .8 6 .018|none| 1.5
1359 Sept. 9, 30 g little | .02 736. | 76, “ 50. | 1.1 |lnone| .024| .0u1)25
1366 <, 29 slight | * 02 o 366.8| 22. {3448 gray | 11.| 101 05! .28 none| .3
1374 ‘¢ 15, 25 none | none 02 - 355.6| 38. ; 317.6] white | 11. .6 1 .028] .0u1; 8
1381 “ 16, 30 o littte | .01« 449.6] 44. | av56[] - 64. | 1.1 0520 .01 [16
1382 ‘18, shallow [; slight . 02 477.81 62. | 415.2 L 7. 1. |inone| .028] .011|13.5
1397 « 93 18 o “ 02| o« 484.8| 18. | 468.8)] 60. [ 1.4 2 | .042| nonej16
1410 26, Eo) none | none |... ..[ © 768 8| 49.6| 7i19.2f] 55. | 2.2 .001 .o72f .o001]10'5
1494[ Oct. 13, 15 - littte | .01 145.2] 25.2| 420. “ 25. | 1.3 .067 .801 28,
1700 ‘Dec 7, 36 slight{ « 02 o« 8.6. | 86.4 759.6|| gray | 68. [ 1.2 .018] .056| .004(33:
1183} Chandierville................... July2s, 120 718.8] 22. | 696.8|| white | 175. | 3.5 || 1.6 07 [none| .1
620, Charleston................. ..... . 54 622.8| 15.2| 607.6|brown | 34. PR3 | IR DU .95
1038; shallow 374. 25. | 349. | white | 39. 1.4 416} .026|none| .06
908 Chenoa .................. ...... 190-145| 6768.4| 16.4] 660. [lbrown| 71. {18.8|l 27 66| * .16
—247! Clay City.... .. . 9,705 |..... . 3025.4f 99.2,29268.2/| red | 31.5| 2.2 .308] .04 * 5
614 Cortland..... P 80 ff........ [ERERTTT] PIPEP) R 334.8] 13.2] '321.6| brown| 1.3] 3.4 | 1.7 1020 ¢ .08
1588 Cuba.................. ... ... . 3 38 consid ;consid .11 none }| 430.8] 40 | 393.8 « 3.3] 1.4 004 .07 | .001 .4
1358! Dallas City.... . 125 slight| little 03 798.8| 4. | 794.8|| white | 84. 1.6 .56 078 none| .2
547| Danvilte. .. ... ........ . 23 ..o 728. | 72. | 656. “ 285 6] w liasr
1059 July 2, VRN | PSSR MO 778. | 85.6( 692.4[brown| 67. | 1.1 .003] 032 .009{40.
1086 “” g 28 ... 676.8] 34. | 642.8/|white | 12 | 1.5 .oor[ .o48] 005/ 1.2
844' Decaturt, continued page 32...'Mar.14, city hvdrant (river water)....l..... 286. 20. | 2668. il........ 4.6l 321N......1...... .006] 1.7

+tThe waters from Canton include four samples from ordinary shallow wells and one, No, 1107, from a very deep well. The datashow here
again that the water from the ordinary shallow wells is quite impure.

*The somewhat large number of éxaminations made for the citizensof Champaign include numerous analyses of shallow well waters and
the results reveal the fact that the shallow wells, here as elsewhere, should be generally condemned as sources of domestic su pply.
tSeveral well waters were examined and in addition also several samples from the city supply drawn from the Sangamon river.

*Blank spaces in these tables are due to tke loss of parts of the records by fire and our failure to obtain the reports
from the persons to whom they had been sent.
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ANALYSES OF POTABLE WATERS MADE AT THE REQUEST OF PRIVATE CITIZENS OR FOR HEALTH OFFICERS.*

[« =} Appearance. l Residue on Nitrogen as
8 3 Evaporation. - ale
2 > = s ® =5 | &89 | B
£ 2o i = ® - 55 | = | BH Bo| 2| 2
B CITY OR TOWN. g g 5 & g |odor.|l w5 | EE| w || 53 | § gg Eg EE g1 g
= — =] [=473 tod 1) =y o ja i
8 g £ = | 8 |3 S lec| 5|58 |7 27|88 |85 5| %
3 2 < = 188l ® s Bo|E2 e
8451 Decatur, cont'dt................ May 13, '96/SangamoOn FIVEr....ccovrfeee o] vervans 328. | 20. | 308. |brnwn 4.7 6. 108 .04 W9 1.7
1380 Sept.14, spring |, slight| litile 01| none || 484 8] 26. | 458 8 | white | 21. .5 .01 .04 |none) 2.
1544 Oct. 2, 18 o . .04 mus=ty || 607.2| 56. | 551.2¢ . 59. | 3.5 .016| .084{ .009(13.6
1738 Dec. 16, 26 s “ .03! none {[1208. | 172.8]1125 2 o 201, | 2.9 .002| .092{ .out[40.
158] Deerfleld ........ .. ..... ... .. Nov. 4,'95| deep |[........{ . .... PO P 547.4f 7.8 539.6!| black | 15.1[ 2.45 .8 .172|none|none
305/ Dec. 20, LA | PUUURITS PO MR PRTOROr 783.6( 18.4] 765 2{;brown * (]l “ 3.6
1226 Aug.6,'06{.......... slight {consid .02 vinegr|| 312.8| 40.8| 272. | black | 33. |15.8 .016] .828] * 3
45! Des Plaines.. .......... .. ..., Oct. 4,95 |..cooouni|loecond] coiialbi 1012, | 26. | 988. []........ 190. [13.1 .06 62119 | 2.98
90 Oct. 18 - | R Y [ I 360.2| 22.4f 337.81........ 47. [ 1.2 .05 .038] .001} .12
910 Dwight... ...... . ..............{May27,'96 127 consid | little |y I'w | none ||1034.8( 96. | U38.8{|brown| 34. | 4.6 2.3 .196|none| .1-
a1t o7, 127 filt]| none | none ‘- 988 68. | 920. ‘e 33. | 3.8 2.2 206) .2 .26
813] 83 PRI N PO 295.6| 20. | 275.6,| gray 3.2f .5 1 .0ll{none| .1
814 55d R PN .. 426. 14.8| 411.2|) white | 10.5] .8 .08 .028 .1
1264 74 consid [consid.| " 662.8 30. | 632.8/| brown| 17. {8 8 1.36 28 “ .16
1454 35 none | none 139.2] 5.6| 133.6 o 16 8 [jnone| .004f .009| 4.
1455/ 35 s “* N 140.8| 8 132.8 i 1.7 .6 o .006| .008| 4.
1283| 170 consid |[consid.} 1. «“ 416.8| 20. | 396.8 “ 4.8] 4.4 2.48 .108] .001] .16
1284 14 slight | little .01 " 472.81 11.2| 461.6 | white| 13. 1 1.6 .002] .08{nonej 8.5
1231 city sup @ “ . . 58. 1-189.6] brown; 2.3 6.6 .03 32 “ .25
629 3B 66. |1848.8|, white | 17. .8 .02| .046] * | 6.8
626/ 40 110. {2076.4 “ 33. 114 |{none, 022 * [19.
790 25 43.2} 490.8 . 24. | 8| ..... | ...... .001]15.
883 120a 22. | 708. |jbrown| 118. | 7.6 ||......"...... none| .
1041 170 . 14, | 705 2 * 119. {118} 3.8 | .158 < .118
1599 . 46 consid | little .03; none || 746. 98.8! 649.2|| white | 63. | 1.5 .002) .058( ¢ | 7.2
1584 e . 14650 “ consid [m'dy " 1640. 11.2/1628.8| brown| 230. | 3.5 1.28 032 ¢ At
371 Ferris...ooooo viin ciiin viiinan Jan. 9, 31 [OPRRION P PR P 740. | 64. | 676. || white [ 189. | 2.4 ||......}..... 7.
9, |1 SR | PP PP PR P 828. 684, | TH4. e 89. | 1. R 20.
none | little .01} none || 424.8| 29.2; 395 6 “ 22, .8 .002| .036] . 23 63
consid |consid (y'I'w i 578. | 28. | 550. | brown| 10. | 5.7 4.56 | .34 Inone| .09
............................ 3301.2| 226 [8075.2|I gray | 430. | 1.6 .002; .138| .019{90.
consid [consid 8’| none || 462. | 30.4| 431.6] brown; 1.211.8 2.9 .601jnone| .18
none | none |none} 204. | 0. | 134. || gray | 10.5] .6 .066| .04 | .001) 2.9
“ “ « e 382 6| 61.6] 321. {. white 9. .9 |inone 22| none| 1.7
.............................. 558.8] 62. | 496.8]] red 35. 4 R .064] . 6.48
............................ 328.41 28. | 300.4] white 3.119 |......]......|none| 1.238
(Parts per 1,000,000.)
512] Freeport con't'dt... ........... Feb. 21, 10.81 334. [[brown| 1.05) 1. .78 .18| none| .156
553 Mar. 7, 68.4| 352.4|| white | 1.3 5 I R 04
846 “13, 22. | 873 6{| brown .8} 2.8
1061 July 1, 48, | 378. (| white | 12. | 1.8
1511 Oct. 14, 26, | 354.8|| ¢ 12. /1.4
1545) 24, 36. | 332. “ 12 5} 1.
1555 v 2, 144, |1984.8|] gray | 12. | 2.5
568| Galesburgs... .... ... ........ Mar.10; 110. | 510. “ 83 | 1.15
569 ‘10, 54. | 470.8 ‘¢ 58. | 1.7
570 “ 10, 52, | 548. || white |} 52 .9
571 Mar.10, 87.2| 966.8, ay (120, 6.3
591 o7, 30 94, ] 946. || white [132. 1.5
502 ¢, 25 58. | 538. w148, | 1.2
593 oo, 22 22.81 483.2{[ ¢ 36. 1.45
594 N 26 58. | 716.8 bt 137. 1.
585, ‘17, 28 72, | 974. " 119. 5.6
596 “©o17, 24 42. | 468.4 e M. 1.1
608: ‘23, 23 62. | 665.6 e 71, .75
609 28, 23 53.6; 344.4 “ 26. .3
610 ‘23, 18 90.4] 744.8 * 775 45
611 s 23, city wat 16.8] 468.8{ brown | 14.5 | 2.7
612 s23, 23 21.2{ 470.8 ‘¢ 12, 2.7 (.
613 ‘23, 26 50. | 662. |l white | &7, 1.3 1.
659 Apr. 1, 22 40. | 736. . 61, .
660 BT 25 20.8| 942. e 113, .9
661 o1, 25 27.2| 998. * 119, 7
662 o1, 24 94.8| 960.8, “ 200. 1.
663 *o, 24 32. | 883.6 o 77. 5
664 R TR SO 48. | 604.4!] ¢ 40, 8-
710 13, 20 52.8) 403.6 ] 35. .8
711 “o13, 25 34.130. | « 16. 5
712 ‘13, 20 50. | 531.6 a, 45. 7
713 13, 19 88. | 820.8 | white | 70. .9
714 13, 25 148. |1524.8| gray [204. 1.3
715| 13, 24 38. | 592.4 “ 61. .8

*One sample from an ordinary shallow well, and two samples from a new well proposed as a source of general city supply. The latter
yields water ot exceptional purity and was recommengled as a source of most wholesome supply.

+Samples came from the hz2alth officer and also some from the superintendent of the water works.

city supply, which is drawn from artesian wells, ranging from 35 to 50 feet in depth.
{The several analyses were made at the request of the health commissioner of the city. The samples were mostly from shallow house wells
and it is evident that these are nearly all so situated as to receive drainage from refuse animal matters. Several samples came from the cit:
supply, and from the analyses of these the fact is revealed that the deep drift wells from which the supply supposedly is derived yields muc
better water than is contained in the reservoir or is drawn from the hydrants.

Nos. 17, 27, 1511, and 1515 are from the

*Blank spaces in these tables are due to the loss of parts of the records by fire and our failure to obtain the reports
from the persons to whom they had been sent.
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ANALYSES OF POTABLE WATERS MADE AT THE REQUEST OF PRIVATE CITIZENS OR FOR HEALTH OFFICERS.*

g g Appearance. EResidue on a Nitrogen as
—_— v ion.
E ,_,g .5 3 - aporat "39 g 39 - o - y
29 € ® = = s e =

E3 Q = o <[] 8 go| & =2
E‘ CITY OR TOWN. g o g 1 g Odor. 2 =L oy ) ] gm 53 BE| § g
a S = o o | =8 7] So 2] o los | 8B & [
3 5 5 = " B lge| & Bz | » |37 ||ge | B5] & =

& 2 & 58 : 5o|Fe| v | #
786| Galesburg, cont'd. (See foot-|Apr.29, '9%6 26 674. | 52. | 622. || white| 3Y. .9 27.
787 note on preceding page.) “ 20, 58 800. | 112. | 688. “ 127. 1. |]. 23.
788 . 29, 20 839.6! 90. | 749.6 « 90. 3. 3.5
789 ‘29, 19 476.8| 42, | 434.8 “ 20. .95 . 50. _
830 May 11, 18 958. | 80. | B78. “ 113. 8 1. 30.
831 <, 19 816. | 60. | 756. “ 78. | 1.8 27.
832 “ 11, 24 574.4] 42.4| 532. e 46.5) 5 12.
“ 11, 20 1066. | 94. | 972. “ B | 1.25 .007132.
1019 Jun.22, |.......... 329.2] 33.2{ 298. ay | 15.{ 2.1 .008| .038 none| 1.8
1020, 99 19 426. | 34. | 392. { white| 16. | 1.4 [ .006| .042] « [11.
1021 o2, 18 944, | 44. | 900. “ 66. | 1.8 .006] .034] .004| 5.
1022 w22, 23 548.8| 48. | 500.8 “ 37. .9 .002} .044 none| 6.8
1023 22, 28 1164. | 134. [1030. e 9. | 2.4 .008 .092| .001i64.
1024 o2, 2% 698.8] 52. | 646.8 “ 53. | 2.3 .018] .048] .004] 6.5
1580 Nov. 2, hydrant 802. | 20. ) 782. jjbrown| 40. 5.1 .04 .206; .02 128
1581 “ o2, res'voir ||.. 789.6] 14. | 775.6 « 55. | 4.5 08| .32 005, .08
1582 o2, cit.wells .. 568. | 16. | 552. € 19. | 1.9 .72 | .072pone| .064
1583 g, hydrant 769.2| 19.21 750. e 45. | 2.6 321 .1 o .096
590 Girard......... .... Mar.17, 96 % 322. | 16. | 306. || white 9. | 1.1 e none| .2
»896| Golden Gate. May 8, 45 4105.6] 206. |3899.6 “ 64. P O PO I .1 | 3.
560] Greenfield.. Mar. 9, j.......... 828 8] 16. | 812.8,| gray | 12. | 13 116] .046 nonej 1.
625/ Greenville.. 23, 30 552.4 20.8{ 531.6 | white | 21. 11 |jnone} .03} 55
1014| Greenwood. s teee..[June20, ...l 368. | 28. |340. |f 1. [ 2.8]1 .004 .02 « .9
1119) Harmon* ...... ....... .........[July 15, 21d 242.4| 12.4{ 230. | . 3.4 1.2 .13 | .038] .001| .1
1120 15, 41d 242, 19.2f 222.8! gray 9. 1.4 .162( .034[none| .1
1121 “14, 35d 202. 4. } 198. | h -1.9) 19 44 044 ¢ 2
1122 15, 3ud 186. 8.8| 177.2 “ 4.1 11 118 .038 ¢ 1
1123 “ 15, 30d 354. | 92. | 282, | red 19| 1.3 84| .056| ** .1
237l Homer ............cooooviiian. Dec. 2, %5 ] .|11979. 3 2|1975.8| white | 730. | 2.45{f .71 | .016| * .05
1142] - July 21, 96 40 406. | 24. | 382. || gray 3.| 3.1 41 .062] .06 ) 1.
1677| Hopedale. ......... ............. Nov.29, 16 340. | 44. | 296. || white | 26. 1.9 .002| .046] .002) 8.8
572| Hopkins Park.. . ....|Mar.10, 28d 62.8/ 6. 56 8 .« .8 .15} .02 .026inone| .3
1048| Jacksonvillet.................... June 28, 2000 2466.4] 20.4/2446. (lbrown (1000. | 4.5 |1 1.5 042 .06
1049 28 3028 . 2489.2| 21.2|2468 ‘“ 1015 5 1.3 .038( 044
1406 Sept.23, 24 little 730.4! 77.6| 652.8|| white | 77 1.3 L0037 041 ¢ [18.
1407 24, 18 slight “ .02|musty || 466.81 39.6] 427.2 « 38 28 .0061 .134] .037]10.

(Parts per 1,000,000.)

408! Jacksonville, cont'dt......... . |Sept.23, 96 24 none | little [none) none || 892. { 74. | 818. [; white | 211. | 1.9 |lnone| .038] .03625.
1409 - 24, 23 slight “ 02l 603.6| 52.8| 550 8 “ 4. | 1.9 . .062] .001 26
1458 Oct. 7, 26 « “ 03] ¢ .1 36 | 190. “ 18. 1.3 ||none| .024jnone| 1.
1459 “T, 25 “ “ .04 e 493.2| 28. | 465.2 “ 56. 1.7 .001( .047f ¢ 1.
1460] “oT, 33 d'cid'd “o .1 . 117.6/ 10. | 107.6 e 3.4] 1.3 .003; .04 ¢ 1.8
1461 “oT. 30 none | none 01 520.6/ 36.8] 482.8 o 46. .7 ||[none} .008; * 114.5
1462 “oq, 30 a'cid'd| little 04 ¢ 418.8) 32. | 386.8 “ 4. 1.4 .004] .062f .009 11.
1463 “o 8, 2 slight “ 02 716. | 22. ] 684. o 42, 7 .001} .008{none 27
1464 6, 23 none “ 02l ¢ 713 6] 68. | 645.6 v 4.1 1.9 L0021 .052| .001
1465 “ 8, 30 slight “ 02 ¢ 276. | 32. | 244. e 60. .9 .001j .06 | .001] 3
1466 8, 25 « e none “ 2. | 48, | 384. ¢ 44 .9 {ilnone; .022(none| 2.5
1467 “ 8, 24 none b o “ 817.6| 48 769 6 “* 76. R .046( .017
1468 « 8 19 “ o .01 ¢ 1470.8{ 100. [1370.8 . 600. | 3. 001 .034] .00LI 6
1469, “ o8, 20 “ none |none @ 1248. | 128. |1120. « 250 1.7 {jnone| .074; .00155
1470, « 8, 23 d’cid’d| little 02 ¢ 862.4] 73.2| 789.2 e 82. ] 1.1 . .068( .007 29
1471 “ 8, 24 none | none none e 956. | 100. | B56. “ 112. 9 108] .028| .12515
1472 “ 8, cistern || slight | little 02 ¢ 98.81 9.61 80.2 “ 10 1.8 002| .094] .08( .5
1473 “ 8 19 none | none 'none|musty |l 363.2f 28. | 335.2 ‘e 39 1.7 .008{ .038] .034 5.5
1482 g, 25 “ « w none 5 52. | 553 o 66. | 1. |none| .018f .007 18
1483 “ g, 24 “ “ K| 316 4] 22. | 294.4 - 1.6 .9 .003[ .013|nomne' 1.8
1506 “o13, 29 slight | little .02| none || 508. | 62 | 4486. « 20. 1.4 004 052 . .
1509 14, 2 ‘¢ “ .03 o 416. 45.6 370 4{|brown| 72 1.2 ||none 016/none | 8.5
1512 “ 16, 25 “ ‘- .03} ¢ 766.8] 34. | 732.8!| white| 52. 1.2 “ 04 .02 [40.
1513 R cistern ‘“ ‘ .08 57.6| 6. 51.6{|brown| 12. 2.3 “ .052none| .85
1514 “ 16, city w'tr [d’cid’d|consid |m’dy} 879.2| 14.4' 864.8 . 280. 5. .021] .256] .001} 1.15
1515 ‘186, artesian ' little (y'I'w o 2476. 18. |2458. - 990. 4.1 || 1.32{ .014nene| .2
1524 19, 2 || slight .- 03 ¢ 531.2| 44.4 486.8/| white | 105. 1.2 {lnone} .01 [ * 3.
1525 “19, 20 o “ 03] ¢ 776.8( BO. | 6968 “ 202. 1.6 014 .024] .027(17
1526 “o19, 2 “ o 02l © 197.6] 18. | 1790.6 ‘o 3.6f L2 .014] .032} .004) 5.3
1527 19, 22 none | none .03 b 760. | 100. { 660. @ 62. 1.35{| .004] .046 nonél27.5
1528 “o19, 24 “ little 02 ¢ 780. { 52. | 728. “ 83. 1.5 .002| 04| “ [36.
1529 19, 28 slight o 03] ¢ 817.2| 83.2 734. o 117. L7 .006] .04} .23 [23.5
1530 o9, 2 < “ 02 v 339.6] 39.6; 300 “ 34. 1.65|| .001] .036 none| 6.
1531 19, 24 " s .02lmusty || 437.2] 62. | 375 2| . 80. 1.4 34| 078 .05 111,
1540 R 19, 24 none “ .02| none || 684.4] 47 2! 637.2 o 69. 1.1 .0 6] .088] .00220.
154 19, 50 slight ‘ 02 644. | 68. | 576. ‘- 122, 1.7 ool o8l o2 7.

*The samples of water from Harmon all came from driven wells, and the results show that even with driven wellsof moderate depth there
may be very wide deviations in the character of the constituents as is indicated especially by the total solids and the chlorine.

tJacksonyville possesses water works which furnish water drawn in part from artesian wells.and in part from an adjacent brook. A
large gl)roportiou of the people of the town depend for their water supply on ordinary wells. Considerable sickness, especially typhoid fever,
prevailing in the town. we were called upon to make a number of examinations of waters from different sources. The general conclusion
arrived at from the results of our examinations is that most of the wells are contaminated with sewage or with surface drainage and that very
few of them can be regarded as yielding water which it is safe to employ for drink unless it has been first thoroughly boiled.

*Blank spaces in these tables are due to the loss of parts of the records by fire and our failure to obtain the reports
from the persons to whom they had been sent.
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*ANALYSES OF POTABLE WATERS MADE AT THE REQUEST OF PRIVATE CITIZENS OR FOR HEALTH OFFICERS.

E g Appearance. }%tesiduet;)n Nitrogen as
vaporation.
z s % 5] ow i 561 81821 o2
g zo = £ 1 - B2 | 5= |25 & | 2 2
5 CITY OR TOWN. o S 3 ] g |odor. || 3 {®WE| o =2 | 8 | e el g el g &7
8 g Z B 5 Si52| w |l 8o | 5 |BEllce|8E| =] &
" = § 2 e 51 B B2 @ Bp e (&Y || ge 55| & 2
3 = & - N R =
1542 Jacksonville, cont’d. (See foot Oct. 19, '46 25 slight 1 little .03| none || 704. | 72.4; 631.8] white | 42. ..9 [none| .052 none ;30.
1543 note upon preceding page.)| * 20, 35 o “ 01 - 693.6] #2. [ 611.6 ¢ 63. | 2 ¢ .088 16.5
1546 23, 20 none | none 02 0« 644, | 46.4) 597.6 “ 68. 1.1 e .014/none {12.8
1556 21, 25 “ little .02 “ 920. | 99 2| 820.8, o 143. 2.5 001 .042 11140.
1567 ‘2T, 25 slight .t .03 t 685 2| 66. | 619.2 “ 117, 1.9 001 .06 00527,
1558 26, 28 e ¢« .02 “ 840. | 98. | 742 “ 59. 1.2 . 044 .05 [21.5
1559 26, unkno'n “ ¢ .02 s 264. | 32. ] 232. “ 14. 1.4 |[none| .014] .006/35. -
1618 Dec.10, city w’tr “ “ .04 “ 862. 24. | 838. ay | 320. 4. “ 21 .065] .9
1619 “ 10, 23 none e .02 bt 969.6) 92 877.6)] white | 163. 1.7 .006| .09 s023]41.
1620] “ 10, 32 d’cid'd|consid [y'1'w “ 433.2] 17.2| 416. (lbrown 71| 36| 2241 .198none| .01
1621 ¢ 10, cistern . little .03 o 6.8 15.2( 71.6 - 9| 75 .012] .162] .023{ 1.3
1634 ¢4, 28 slight ¢ .03 e 478. | 40. | 438. || white | 34. 1.1 002f .122| .007} 9.
1635 186, 20 - e .01 “ 396. | 40. | 356, v 3. L1 001 .03 .001] 8.8
1636 e 3 25 “ “ .03 i 352.8] 48. | 304.8 bt 14. 21 .001 .038 .001| 2.4
1637 16, 25 none | none 02l 568.8] 76.8| 192. * 45. 1.1 001 .024[none [16.
1640 R 21 slight | little non “ || 776.8] 72. | 704.8 “ 95. 1.3 {inone| .05 * |10.
1641 . 21 " e “ ¢ 456 44. | 412, “ 22, 9 046 001]| 7.5
1724 . ‘14, 20 e “ 02 d 618.4] 104. | 514.4 “ 111. 1.6 |jnone| .054] .007|34.
1725 ‘14, 25 “ b .03 ¢ 429.2] 64. | 365.2 " . 1.1 01 032 .01 (23.
1726 o, 23 none “ .03 “ 576.4| 78. | 498.4] “ 7l 1.7 .001| .026(none |16.
1743 1T, 30 slight o .06 “ 2652 24.8) 240.4 « 15. 2.7 049 .006) 7.
1745 17, 29 d'cid’d|jconsid .08 o 530.6| 42.8| 4968 «“ 3. 2. 002| .086 .006]11.
1744/ “o17, 24 none | none .03 “ 921.2| 70. | 851.2 ‘e 158. 1.1 {inone| .032| .022|45.
1746 R 2 slight | little .03 “ 263.6| 34.8| 228.8 ‘ 19. 1.7 .002] .072lnone| 96
248 Jollet*., . ... .. .. ..oiil . el Dec. 10, '95 - | (OO PO I P * || 723.6] 49.2| 674.4|{ white | 21. 1.- 003 .037] 8.99
249 ‘10, city well I TN . §95. 18. | 577. “ 7. .9 .001] .042f .3
250 “ 10, Hickory creek...f........[...... 706.9] 15.4| 691.6/(brown| 3.75| 3.4 07| .084 .18
630 Mar.25, '96| camnal ||....... [ P .. 508.4) 27.2| 481.2 ‘ 58. 2815 .. fennnns .16 | 1.37
631 ‘¢ 25, hydrant [{........f........[...... .. -80. | 34. | 446. || white | 9. 1.6 .01 07| .002] 4.
632 «“ , 20 . 743.6] 38.4| 705.2 e 30. .8 02 .038 nonell3
633 “ 30a 764.4] 21.2| 743.2 «“ 34. 1. |jnone| .11 17
718 April 14, 55 1088.8 54. [1034.8]{ gray | 52. 1.9 4821 071 .08
719 1, 5 1053.2| 54. ! 999.2]| white | 43. 1.8 002 .08 06 {13
T20| 14, 100 730. 4. | 676. “ 36. .9 024| .068!none |17
740| L 20, creek. 497.6] 22. | 450.6/|brown | 3.3 | 4.6 .05 .168] .025( 1.2
74 ‘20, unkno'n{|........}J...... el 848. | 40. | 603. | gray | 33. 1.2 [inone| .044] .001115

(Parts per 1,000,000.)

518. | 26.8] 491.2 ay | 8. 2.5 .014] .104' .016} 1.4
602.8| 41.2| 561.6{| white | 20. 1.05)inone | .044 none |11.
530.81 3v. | 500.8 “ 12. 3.6 5821 .08 | .015] 1.04
1139.6| 73.6/1066. ‘e 8v. 1.7 .274| .088 none {10.72
1628.4| 114.4 1514. |[brown |146. 5.1 .006; .28 ‘ o2,
753.6] 35.2] 718.4{| white | 34. 2.1 |[none| . “o 125
952. | 16.8| 935.2{{brown | 78. 2.9 || 4.248] 178" .01 | 1.76
755.2| 55.2| 700. |{ white | 31. 1.5 .002j .054 none [15.
540.8] 18. | 522.8|brown | 10. 1.3(]1.04| .046 < .08
03 806. | 80. | 726. {|white | 5.1 | 1.1 0321 .056 1.2
.03 490. | 15.6} 474.4 s 15. 2.3 048] .02 .013| 5
1567 o2, 103 d'cid’d; o« 539.6] 80..| 509.6 “ 9. 1.8 216{ .07 none{ .3
1568 o o, 100 slight “ 020 ¢ 720.8] 30. | 690.8 o 25. 2.3 004] .066, .018; 1.9
1569, “ A, 1500 dcld’d] « 06 ¢ 339.2 15.2| 324. “ 69. 1.1 21 .04 .o11l .2
1570 “o, 115 “ « O4lmusty || 84. | 48. | 796. B 34, 1.6 .016| .048 nomne [10.75
1594/ - |Nov. 3, city wtr | slight @ .02! none || 494.4] 25.2| 469.2!|brown | 16. 1.5 016! .07 ! .003] .5
1595 “3, 66d “ “ o1 450.3| 26. | 424. || white | 4.9 1.7 003| -o6sl 014 6
1596 “3, 158 d'cida| * 04 431.6| 15.6; 416. “ 1.6} 1.2 258| .048 none| .4
1689 Dec. 3, 88 none | none 03[ ¢ 696.8( 22. | 674.8 . 18. 1. 016¢ .028{ .001] 4.7
1690 ) 158 d'cid’d| little RIS 420. | 29.2| 390.8 “ 1.7 .8 252! .018 mone]| 1.
1691 “ 3, 128 o “ Ki1 B 441.2] 30. | 411.2 “ 2.7| 1.3 176 022l “ .15
530 Kankakeet. .....................|Feb.28, 488. | 8. | 430. %ray 30.. 4.81H......]...... .013| 9.
666 April4, 247.6| 17.2) 230.41| black | 2.1 113. |{......]...... 013 .75
667 “« 4, 246. | 14. | 232. “ 1.9 12.910]......]...... 008 .7
685 *o8, 476. 29.6] 447 2|| white { 32, ) 99 N | U P none| 9.5
686 “o8, .j| 510.4] 26. | 484.4{| red B 140 “ .08
398| Knoxvillet...... ...cooveieinans Jan. 16, 1146. | 12. |1134. |} white | 184. [ 1.5 {|......|...... L0451 .1
1609 Nov, 7, 333.6| 32.8, 300.8 - 5.1 1.3 .001} .046|none| 2.5
1610 “oT, 1146. | 22. [1124. ||brown | 200. | 2.7 2 .038| .085| .2
1611 ‘o, 689.2] 43.2| 646. || white| 73. | 1.8 .034[ .04 | .025018.5
1612 o, . . 548.8] 4. | 504.81} 53. .8 .001f .038{ none}16.
1660) 23, 30 d’tinct consid |y'I'w u 452. 18. | 434. red 2.2 23 .56 | .0.8[ .3
1661 22, 19 slight | little 03 o 650.8| 68. | 582.8/| white | 40. | 1.1 {|none| .046f * | 7.2
1662 ‘23, 20 N - Olimusty || 414. | 30. | 384, e 20. 7 .002] .038; “ | 3.2
1663 ‘23, 22 ' “ .01] none i 593.6, 110. | 483.6;| 8L. | 1.8 .004f .054] .05 {11.2
1701 Dec. 5. 1350 d’tinct consid 'y’I'w o 1204 8 23.21191.6'|lbrown | 191. 3.6111.4 o121 015"

*The Joliet waters were analyzed. some at the request of the water works authorities. some at the request of private citizens. In general
here the ordinary well must be considered unsafe as a source of domestic supply since the analytical data show that the ground waters are
contaminated with drainage from animal refuse.

+Three samples came from wells of various depths. Nos. 566 and 567 are samples of river water, one taken directly from the river, the
other from a hydrant. The hydrant water and the river water are practically identical as was to be expected.

+In response to requests trom the health officer of Knoxville analyses of several well waters were made, three samgles coming from the
deep well which is the source of general city supply, and the others from ordinary shallow wells. Many of the shallow wells are evidently
subject to the accession of drainage from animal refuse matters or sewage, and can not be considered safe for domestic use.

*Blank spaces in these tables are due to the loss of parts of the records by fire and our failure to obtain the reports
from the persons to whom they had been sent.
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ANALYSES OF POTABLE WATERS MADE AT THE REQUEST OF PRIVATE CITIZENS OR FOR HEALTH OFFICERS.

E E Appearance. EResiduet;)n 3 Nitrogen as
vaporation. e}
. 5% e e ® 8| g 18glz [z
e (4~ = e @ o e =4 ] ] <] = 4 _Z__
B CITY OR TOWN, gg e, 3 = Q | Odor. a |58 g‘ - =5 g | Ex 27| g€ g g
3 5 < = 8 |5 S (22| ¥ i So | 5|8 e8|cd] =] &
3 = =1 g0 Egs| & PR | ® |87l Ec 28] § |3
g g “ fad = 88 ) 9 9:% »
1734 Knoxville, cont'da Sce foot|Dec.15, '96 24 none ; httle .02| none || 604.8; 42. | 562.8; white | 50. 1.5 004, .02, .001)16.
1735 note upon preceding page.)| *‘ 15, 20 o o .03 668. | 60. ]| 608. - 62. 1. 004 .018| none|35.
1736, 15, 108 d’tinct! e yI'w “* 497.2] 44. | 453.2[jbrown 1.4 .8 96 012 ¢ 15
1737 ‘15, 1350 slight “ . .04 -t 1135.2] 18. [1117.2|} white | 188. 1.5 016{ .018} .65 |'5.
1740, ‘16, none | none 02 ¢ 478. 54. | 424. “ 3. 1. .008: .062| none| 9.
1741 * 16, 2 * b .01 s 350. 3. | 818. o 47. 1. none| .024f * 8.
1742 15, ice d’tinctjconsid 04y ¢ ' 63.2; 12. 51.2||brown 2. 8.3 .004) .406; .004] .3
1782, ‘29, 1350 . little .02 “ 1144, 16. |1128. {i white A 190. 1.9 136 .008( .4 .14
17831 29, 1350 ) g “ .03 o 1[1151.6] 11.2({1140.4 e 190. 3.7 1241 .008] .95 32
1784 29, 24 none ] .21 72.4(1064.8 e 70. | 2.8 .002| .044|none|32.
1785 e , d’'tinct | 12. (1137.6) o 189. 3.6 .218I .062( 1.15 .9
1094|] Lake Forest........... <o - <--{dJuly 8, h 9.2] 248. |[brown| 32. | 3.9 .096 .106 none]| .1
1101 12 26. { 114. ‘o 3.2 25 .01‘ 06| o 092
1521 Oct. 19, 10. | 315.2{| white | 35. 3. 02 .054' ¢ 2
598] LaMoille........ .. ............. Mar.20, 16. | 626. ||brown 2. (247 [} . ]eeetns “ 044
386 LaSalle....... ... - -1Jan. 10, 31.6) 304. lfbrown| 10. 118 H......{...... .18 | 6.5
433 o297, 15.2] 337.2] * 12, [11.8 [joeenn]ennnn. .11 5.25
496 Feb. 17, spring i|........ 16. | 332. || white 3.3 N3 | PSR none| 3.2
927 Jun. 1, city well 70. | 870.8 ¢ 25. .85 014 .11 “ 13
695 Litchfield...... ..... .... ..... ADr. 10, 17 74. |1864.4|| gray {300. | 3.4 004 .146| .005/52.5
747] Lockport... ......... ... . ... .} ** 20, reserv'r 30. { 210. v 2.5 2.9 {|......]...ent .06 | 4.
748| 20, 1922 art. 11.6/1536. || white | 710. 35 |...... 4.0 none| .86
1747] « |Dec.18, e 86. 11819.2, i 910. 5.4 g L018 0241 .12
622| Long Grove..... ........... ... Mar.23, 30 149,6/2826.4 ¢ 222. 1.35 'none{ - .042| .005{ 7.
1712| Long Creek... .. .... .........|Dec.11, 22 78.4| 806 8{lbrown{ 69. { 3.8 522! (1520 .06 136
1713) ‘1L, 26 64. 11303.2 * 385..| 3.4 002} .072| .003j44
396} Macomb............. .... ... ..IMay?25, B |....%.. . 14. | 242. {{-white 7. N 048; .066| .006! .6
1040, Jun. 25, B ... . . 13.2| 264. o 3.2] 1.3 078{ .038{ nonej .4
643 Manteno............ co.eeieninnn Mar.30, 36 q........ . .- .| 40. | 430. || gray | 32. 1.3 082 .074) .018 .27
644 “ 30, 64 |l........ e ceen s . 61.6( 538.4 o 28. .9 048] .004] .004:26.
727t Mason City.. ... ....... ...... Apr. 18, 195 f1.-.o...en . 15.2| 260.8), brown| 1.2 1.3 1{}......]...... none; .03
912 Mattoon®. ....................n .|May30, f.......... . 92.8] 912. || white | 164. 1.8 1 .014] .1 .06 |17.
1039) Jun. 25, 15 g8. | e12.81  « 97. | 2.4 ! .038 .056| .009[23.
1063 July 1, 25 60. | 410, || « 14, | 131 30| loa6 .01 |1.
1064 o, 16 94, | 42, o 8. 2. 1] .008! .108| .007| 5.
1065, “ o 14 8s. | g26.8l' gray | 97. | 1.6 | .002l lo54l loo2l14's
(Parts per 1.000,000.)
i Mattoon, cont'de. . . . ... July 2 ‘o8 L I TSSOSO POOPUUIE FUDUUIN Ceeeeaaas 7032.8) 240. | 7392.8 brown] 164. (261. 1 4.92 | 5.4 |none, 3.
1372 Sep. 14, 2 decid. | consid|y'I'w| none || 746.4| 24. |, 722.4] “ 5.5] 9. 12.4 .22 “ .
1373 I« 14, 60 “ little “ e 452.8| 28. || 424.8 s 15. 6.1
1277] Metropolist............. cee .o July 2, 50 slight | consid .02 “ 613.6; 50.4| 583.2 white | 215. 2.4
1278 =712, 50 - little |none| * 136. .|l 418. 108. | 2.3
1279 : 12, 45 - “ 01! smoky|| 425.6! 47.2|' 378.4| * 1R | 3.2
1280] 12 55 ¢ L 02| none || 227.6] 50. i 177.6| “ 63. 1.2
77} Montgomery. .. ........ ..... . Oct. 14, ‘Gitlowing wel).  |........[..... ... .. 384.6 15.4| 369.2( ....... 3.3] .2
682| Mt. Morris....... ......... ... .'Apr. 6, '96 [+ I | P B T ST, 2169.2| 133.2; 2036. | white {1000. 1.8
1510 Muncie......... ... . .. .. ... Qct. 15, 4 slight | little .06 musty ([1323.6] 178. | 1245.6| ** 205. | 3.5
628] Nokomis. . cieies vien.. ....{Mar.24, 32 PR 334.8/ 16.8j 318. i 9. 1.4
1693 Newman. . Nov. 4, 2f 474. | 26.8|] 47.2| brown{ 12. | 8.5
24| Odell.......... ..... .« ... ]JApL. 15, 168 403.2| 6.4(; 396.8 ¢ 115. 2.8
764] Ohio......... .. ... . ... .0 %25 339 316. 14. |l 302. “ 2.2 6.7
815 Onarga...... .. ... .. .... .....:May 6, 145a 1566. § 81.2) 1481.8) white | ©65. 1.5
816 l o 103% 948. | 44. (| 904. | gray | 10. | 1.5
1444| Ottawai..... .... ... oo« ...;0ct. 5, 7500 358.8; 24. |; 334.8| white | 16. 1.
1495 13, 1030z 346.4| 23.2|1 323.2 “ 16. 1.1
1507 ] 14, 1190¢ 446.6| 16. ;i 425.6| brown| 23. 1.6
1508 13, 11154 368. 20.8]] 347.2 4 2. 1.2
1645 Nov.17, 20 768. 36. {1 732. | white | 33. 1.9
16461 17, 22 490.8; 30. 460.8 e 17. 1.4
550 Pana... ... ... il Oct. 6, ‘95|city wate 315.2] 22.7|| 2e25!........ N
700! . |Apr.i4, "96! 19 1053.2) 54. 1) 999.2| white | 43. 1.8
847) Paris§. . ... . .... .. ........ MayH, 30d 630. | 20.8]| 609.2; brown; 3.9 14.1
994/ ‘Jun. 17, 30a 620.8| 26. | 594.8 o 5.1 14.
1027] | 28, 30 1118. 96. | 1022. | white | 180. 3.2
291 Peoriaf........ ......... . .... Sept.29, '85|old well (water works .. ......0.... . .. 418.8| 26.2| 892.6; white | 33. 1.35
30 ¢ o9 new city well (water works)..'........ 332.6 17. | 315.6] 17. 1.88
329 Dec. 27, lower publicwell...............t. ... ... 71.6) 1227.21 ¢« 95.5 .05
330, o2, upper public well......... 29.6| 1920. - 3 1.3
361 Jan. 7, '96 old well (water works) 15.6' 349.2 brown ' 24. 1.1

*Several of the samples from Mattoon came from shallow wells. Nos. 1372 and 1373 came from the deep drift wells which yield the city
supply and they manifest marked differences from the shallow well waters.

tFour analyses were made at the request of the health officer; the results of the analyses were such as to lead to grave suspicion tha‘ the
waters were contaminated with drainage from refuse matters.

${Analyses Nos. 1444. 1495, 1507, and 1508 were of samples taken from the new artesian wellat the various depthsindicated. The wellis intended
as a source of city supply. The other two samples, the analyses of which are here recorded, were from ordinary shallow wells.

. §No. 1027 comes trom a shallow well; Nos. 847 and 994 are samples from a thirty foot lowing well. The water from this real artesian well

evidently comes from lower drift strata and is very similar. in character to waters used in other places, drawn from deeper wells, but coning
from strata of the same sort.

_[The health officer sent us samples of city waterand also samples from several shallow wells used by people of the neighborhood for
domestic supply. The shallow wells are unmistakably contaminated with drainage from refuse animal matters.

*Blank spaces in these tables are due to the loss of parts of the records by fire and our failure to obtain the reports
from the persons to whom they had been sent.
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ANALYSES OF POTABLE WATERS MADE AT THE REQUEST OF PRIVATE CITIZENS OR FOR HEALTH OFFICERS.*

—

E G Appearance Residue ;)n Nitrogen as
AL .
2 = 3 - 3 = Evaporation &9 a go o B
] 0 = e @ a - == g g ] g 553 2 2
B CITY OR TOWN. g™ o '1 e 8 10dor.|| g [RE] o =5 e | g9 mlEE |5 | 5
o 2 850 3 = al w B+ | B H
g Pg = S g 18 S22l wl 8o | 5 |Bellca|8B] 2| &
n = g =18 |* Elgs| alt P5 | » |B°||2°|B8| & |5
e () < =3 £ g5 ® ; ® e P @
Q = : : F : T A
362| Peoria, cont’d................... Jan. 7, '96new well 18. | 332. |(brown | 11. 2.9 4.32
5| o Mar. 9, [sulphurs 12.4'3076.8l| white [1380. | 7.1 152
1304] Sept.20, 40 16. | 349.6||brown | 9 3.9 .02
191] Pert...cccovniniieininnnnins vuens Feh. 13, 700a 25.6 4236. || white {2260 4.8 .12
Plano ....coovvieiiiiiiiiiiininnns Mar. 4, 14 -32. | 300. {|{brown | 5. .82 .7
561 . “og 14 46. | 282. gra 2.150 1.5 T
B4 Polo...ooveenienn qoeo2, 78 12.5( 334. re .8 1.3 048
694 Pontiac*..........o.oiiiiii s “ 9 city wat. 30.4| 316.4}| white | 3.4 | 3.6 5.
28 April17z, 18 25.6| 430.4 * 25. 1. 15.62
940 “o 4, 14 66.4| 468.4; e 53. 1.7 .
1004 June 19, 42 6. | 840. “ 5. 2. .
184| Potomac -.......c.coviviiiaiinns Nov. 9, '95|125 art'n|]. 64.8/1266.6||brown | 29. |...... 134
18 ) Yy oy s ter....... 190. gg‘% 1?(13113.2 3 2%'2 1406 '?2
7 )11y 4 SN Oct. 14, city supply, river water................ . . 15| D . . .
72| Quincyt 14, Misys. river water, filtered.............. 155.21 16.6) 138.6 2.3112. Bl
167| Nov. 6, o “ ¢ “ .| 156.4] 3. | 153.4 4 29| 4.55 .12
168, $o6, o “ o not filtered. 162.2{ 3.6} 158.6 . 33| 82 “ .24
242 Dec. 2, “* o A, 198.6] 3.2} 185.4 .] 381 7.6 " 14
578 Mar.11, '96|filtered, city supply........... .|l 188. 1 10. | 178. [}. 3.1 6.7 {leeeiiifennnn .035] 2.2
574 R b pump well of city water works........ 226.4] 12.4] 214. ||.. 291 7.8 (..o feennns 09|23
1129 July 16, “ o i “ ¢ e...al]] 2092 20. | 189.2(|. 1.85| 13.3 .046| .48 |none| .15
1130 16, filtered, city supply...........c...e ....{| 166. | 16. | 150. ||. 1.9 | 10.9 A8 82| ¢ 1
1172 o2, pump well, city water works... . || 218. 18. | 200, ||. 1.8 ] 12.2 024 .36 .001] .2
1173 24, filtered, city supply........... 182.8] 18. | 164.8)]. 191 8.3 016 .22 Inone| .225
1203| . « 30, “ “ e ans 165.2] 6.8 158.4]|. 1.9} 6.7/ .024 22| « )
1204 “ 30, pump well, city water works.. 226.4] 20. | 206.4||. 1.9-1 12.5 052 .4 1
1229 Aung. 6, filtered, city supply............. 215.6 18. | 197.6}1. 23] 6.2 .006| .24 K3
1230 “o 8, pump well, city water works.. 449.6| 21:2] 428.41. 2.2 115.2 2] .56 .5
1285 Aug.14, pump well, city water works.. . 8. | 228. 2.6} 11.2 0241 4 .45
1286 oo ~714,  [filtered city supply............. 193.2| 12.4] 180.8, 2.5 6.7 .024f 5 5
403 . Jan. 19, artesian well 1728.8] 132. |1696 8 {b 255. ( 2. .. .9
430! . 26, * ST 1787.2) 62. |1725.2! - | 986.| 2.7 .
938 June 2, underground river.. 2035.2] 194. [2741.2:] white 1250. | 4.
1448, - Oct. 6, - T Ve 2550.6] 392. [2168.6 - 040 3.5
020] Ransom.....c..coovnviniunniannen May 27, 30 ” slight | little 52. | 616. o 8. 1.7
1185] RIGEWAY - e ceueennncnnenerennnns July 21, 21 -l 208. | 28.8] 272ll 2.4 .4
- (P
16081 ROANOKC. oo Nov, 3, 08 -] J{ much { much Im'dy| none [|4200.8] 238. ,3954.8)| brown 219. | 7.1 0u8p 1081 U5 176
85| Rochellet...........oooiius Oct. 12, "95(bored well..... ................[o 201.8] 44.6) . .7l 6.6 022 .28 |none| .012
66 12, city reservolir.- 549.2] 80.2 . . 2.3 028 .3 02| 7.98
114 2%, well........... 20120 120 E 8 6.8 .006] .362inone{none
115 ©- 25, reservoir ....... .|| 338.6( 18.2 . 5| 8.1 226 572 .1 234
116 ¢ 25, tile works well..... 291.6| 27.6] . 5 .6 .012| .04 |none| 5.5
117 ‘25, Vollenwell........... 357.2| 8.8 . 2f 2. .026( .046| ** 174
154 Nov. 4, city reservoir......... 540.6| 89.4 . b5 85| 04 15 .01 7.
155 4, well......... .11 966.2| 41.6| 924.6}| brown| 21.5{ 10.5 .11 258 .42 ] 1.69
156 4, well.... ... .| 834. 4§.4| 785.6, “ 30. 9.65] .42 .33 4 1.98
864l Rock Falls§.......ccovvvnnnnnnn. May 18, '96|city sup.|*........[ceecenu. . 346. | 38. | 308. [| white 85 TH....i]ieenn none| .2
865 “ 18 308 ... 246. 28 | 218. . 3.5 %53 | PR “ 46
983 Jun. 15, 28 ! none | none {none| none | 274. | 27. | 24%7. ‘ 1. .4 |lnonel .0241 * {86,
984 X 18 g 02 546. | 62. | 484. “ 52. 1 1. .004| .058| .001)23.
985 ‘15, 32 slight | little .02 “ 796. 51.2| 744.8 o 53 1.9 .002] .072| .001)43.
982 15, 32 none | none |none| * 304. | 36. | 268. o 12. | 1.1 {{none! .02 |none| 6.
1052 29, 372. 35.6! 336.4 - 19. .8 . 014 ¢ 18,
1053 “ 350. | 30. | 320. (brown| 35. | 8.5 .032 .12| .04 |9:
1054 99, 570. | 86. | 534. | white | 42, .8 ||none| .038/none|23.5
1055 R 1] 298, 44.8 233.2 o 10. .8 .014| .036 7.5
1110, July 13, 1208. 96. 1112, - 203. 1.5 .002| .084 .015:25.
111 “7 18, 452.8) 52. | 400.8[f 41, 81 o2 .22 .oo13.
1112 ‘13, - .|| 304.4] 46.4 258. e 18, .3 {{none | .02 .001] 5.
1113 “o13, e 394.8 42. | 352.8] 25, 5| 001 .o46f .001j13.
1197, ‘30, 30 slig'ft little .01 none || 596. | 45.6] 550.4 “ 44. 1.1 j{jnone| .05 Inone(25.
1198| ‘30, 21d none | none {none * 5. 60. | 285. ¢ 14. .6 .008] .026] * | 6.
1199 ‘30, |unkno'n . little .02 e 484. 42, | H42. b 31. 2.2 012 .04 .001|14.5
1200, ¢ 30. “ slight . 02 397.6| 38.4} 359.2 b 21, 1.1 || ..014] .034] .001| 6.
1201 30, 23 none | none |none o 279.2| 20. | 259.2 i 9. .8 .0121 .022Inone| 2.4
1202 ‘30, 26 slight { little .01 “ 641.6| 4. | 597.6 “ 39. .9 .01 056  [20.F
1268l Aug.10, 32 decid.| little | red | none }§1049.6] 118.4] 931.2}| brown|102. 2.5 002 &2 005155
1269 4710, 35 none | none [nonej ** 254.81 20.8| 234. || white| 3.5 .8 {|none| .02 |nonef 2.4
1270 ‘10, 20 slight | little 02 “ 461.6] 20. | 441.6 o 31. 1.3 e .03 “© 15,
}271 “ 10, 70 £ * 021 641.6{ 30. | 611.6 s 43. 1.3 .002] .028] ¢ |22,
202 “ 10, 27 none | none 02 1094.8| 56. [1038.8 o 49. 2.8 002 .08 + 35.
123 “ , 24 i . 01 B 449.6' 3. | 417.6 e 27. 1.3 006! 032 ¢ N4,

*Number 694 came from the city supply. The other samples came from ordinary shallow wells.

tNumbers 1129, 1172, 1204, 1230, and 1285 were sent to us at our own request; the others were sent, some by private citizens, some by the
superintendent of the waterworks.

3The water supply of Rochelle being in unsatisfactory condition, we were requested by the mayor of the city to make examinations of
water from the sources in use, and also from certain other sources which were proposed as substitutes.

§The health officer asked for analyses of water su?ply because typhoid fever and diphtheria were prevalent in the town. A large number
of the well waters examined were shown to be unsafe for domestic use.

. *Blank spaces in these tables are due to the loss of parts of the records by fire and our failure to obtain the reports
from the persons to whom they had been sent.
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ANALYSES OF POTABLE WATERS MADE AT THE REQUEST OF PRIVATE CITIZENS OR FOR HEALTH OFFICERS.

Appearance. Residue on Nitrogen as
E e? pp Evaporation. - a Q
Py g a @ ————— N &g | & [8Q!» |E R
£ g2 | 2l E| 2| olowr Bl o || 298 |28| Ex|BE| 2| 2
B CirY o8 TOWN. gg S - A elgg| 21 85| 5|88 8588 8 &
g i) = Y 4 o 5 | o= I =1 e |28 | so | B8} & 4
" = o = 5 A - ©o =1 2 Iy 52 =z &
: 2 ) g = 88 8 P
= E S stofii 28. 11578. gray 600. 4.2 4 1.68 .042 none 1.4
i{ﬁ Rock ISIandl......oe oo J‘}‘ly?z?f 96@?1?2?%&?&1%&“0 < 3. |'242.8| white 33. ;15'4 .}fg .g:g nbogén.g
v 20 Shri 62. | 628. . . .002} 072 i
1145 oo PR bherdy | wr | e36. [« 1l | 2027 s el 01439
o « 20, 2 e I 287 |1190. | white 137 | 3351|1134 (146 nome 38,
1147 “ 50 iss. ri works inlet.|.. . ... 201, | 20. | 184, ||brown| 1.7 ] 124 . . . :
148 ;B [Miss riyer,water works I et 203.6| 20 lss.sl 5 16|26 04 4 |nome 2
i ; iss. ri 8 20. | 168. ¢ . B .- . .002| .
w3 ss. river water from tapj........ 188. | 20. X
1150 Se 232, filt. )ly)llss T lslight little nong none || 469.6| 32. 437.6‘ white | 28. 1.5 .301 .02‘6; none 10.?2
e De% 11, c'nd'ns'r|| decid. |consid 4 “ 240. 17.2{ 222.8/{ brown’ 65. 6.:_ 3.2 .15~'; " -12
1714 TN 1700 none | non g5« |1105.2) 60. 1045.2)| white 300. | 2.7 | 1441 .34 5 12
b Mard0,  |ROCK FIVerWager|..... «|-coio |- wee: 208, | 18.4] 270 6| brown| 1.7 | 1255 || 45| 638 .04 ] 1.
2(85: Rockford*. ................ ... Ocatr. o Of e - o o2 2048 20, 274,2 h‘ X _:2 7.25 6023 % nd?nle’ .g_ﬁ
1 : 297.6] 28. | 269.6]} white | 2. .45{|non . .07
pesd M nydrant 2008 28| 266, ]| - 23| 4] - o[ - | 2
651 " g PR AR SRR R 290. | 22. | 26s. o 2.3 .35 -006{ .006; 16
652 “ gg “ e I IR 292.4, 23.21 2602 25 4 006 .005 ** 12
s Apr.17, w W 204.4] T4, | 280.4f 24| 4l ovsl ool - 4
;gg P17 laead end water main....| 112 3828 %.2 ggé.s S . 2 none .((nng ‘ 2
T “ 29 - . R - | 8. : 2 . AR : ¢
o I RyArant..oceoeee oeiifoenii e 301.6; 32. | 269.6;f - 3. 5 .012l o4 .
842 Mayl4, [hydrant.......... SRS MM S 2| 4. | 2800 || 38| 8| .oosf ‘o8] ¢ | 35
&0 o 18 ldeadendwatermain. jooooc | SRl Soal o, || < | 27| sl om| o] + | s
s 26 o e e 204 8] 8. | 2468 brown| 27| 6| ozl .06} « | 1
903 « 26, “ e . b2} a4 | 366 | white] 3. | 75| 0 e )3
o - 7. 294. 1 30. | 264. }{ brown! 3. . -002| . 2
Junel7, hydrant.......... | . 204. 2 3 3 8 '
1001 Mar. 9, gly'ound water at water worksi.. 334.4 43.8 289)2 W].lllte 4)2 (‘5 % %3 nd(r)loe‘ lf;
268 10, artesian reservoir.......{...... .. fﬁ% 8 égwl %4 i o el oil .oo4 1 5
1480 Ot 10 [Rriemanwell| 3116 15.2| 260,41 gray | 24| 37| .o15| l164lnome| 1
567 f}r-.,4v L | 175.2 14.4] 460.8| whife | 17. 4 |lnone| .0268) ‘| 7.5
o « g 18| 334, | 332! 300.8|| - 9. afl ou| loigl « |85
- 17, & 202. | 40. | 252. “ 23| 4| nonef -005 a
L APTT g0 I 3.8 44 s I e Y ol e
(L AP, eoacbenll kb a02| welaimell « |Tost 7l o2l o2l « 113
775 i (Parts per 1,000,000.)
Frip Mo Kloerel, o'+, Aprilw hi (R Cens P Pt TR s L T i B /<Y LR O Y [ FO ] Akt 1.2
K40 Miy (4, T | R B CEETIN Fpvpe 0. | 2R 2 - o, 3 {none| oz 2.2
M TN TP | B30 | 380 8 1. 14 ({028 o1l .007] 6.4
R SERTR 5 450. | 44. | 406. 15. .7 il .002] .034 nonel 6.8
KOl May I8, 30 8| 66. | 858.8)] « 6. | 1. 002{ .04 | .00326.
803 “7 1K, 55 i 326. 1 26. | 300. « 12, 1 1.95||lnone] .02 .003| 4.
901 26, 50 548. | 40. | 508. ¢ 35. )| .ou | .102] o0s)18.5
903 26, Hinrck||... 2.8] 58.4, 384 4 “ 24, 7 002/ .052 none {18.
998 60 .| 124. | 850. « 92, | 1.9 02| 1025 .009] 5.5
999 30 2.1 56, | 356. “ 17. | 23| .o14f 09| .onf75
1000, 20 .| 48. 1368, || gray | 22. 1.3 ||none| .046 none| 5.8
1479 25 344. | 32. | 812. {| whife | 14. | 1.1 016) ~ |45
1478 cistern .21 12,1 612l black | 1.4 | 7.9|] .004] 224 ¢ 3
696 Seaton. ........ 109 . 20 w8l dbrown| 1.6 261 .04 1.7 [ « .064
89‘6 ggiloh (Eientre 68 tub’l'r(|. 8| 36.8 %.6 white 1.8 1.2 141 .03} 24
I irland.............. 5 .6 28. . “ 1. 5| 008 lo14] « .
7L X 25 .| 38. | 3. « B | 14| 51 .o48] « .3
182 Sidney..........c.oooioiiiiian . ‘95| tubular . 8.8] 336. il black | 8.25] 3.t5(] 1.404] .13 ¢« |none
18 Springfleld......................|Sept.16, |[.......... 8] 44. | 156.8/{| gray .5 7 012 . .388
350 33 .6/ 7.2| 980.4/brown [210. | 5.4 |... o1 .6
162 33 .| & |53, O 7S T I | O . 154
690 2 .8 96. |1306.8/l white {108.5 | .0 |lnone| .o23{ .00157.5
691 26 8| 27.2| 871.6l] - 11 1.5 .. .|none]| 8.5
825 spring | .6| 37.6| 368. “ 8. K3 | OO IO “ Tl
1056 35 .| 60. [ 596. “ 48. | 1.2 .006 .046] .005| 2.4
1141 30 . .8 104. [1326.8]f <« 162 2. .002f 048 00850
i191 20 660. | 2. | 588. || gray {61. | 4.1|[ .o08] .ose| .1 [13.
1192 30 decid. | little | .4'| none (|i068.8} 52.8/1016. [|brown | 58. | 3.4 || .a28| .oms| .o01] 5
1193 28 none | none .02 e 588. 24. | 564. || white | 9. 1.4 .232| .028lnomne| .5
nedt w30 L decid. | little 7 . 660.8l| gray lte6. | 5. 184 001 5
1195 28 none | none none 942.8!] white | 38. 1.5 .004{ .036/nonef| 1.
1196 . 2% slight | little 02 1066.8!f - 30. | 1.6]|| .o12| os2{ <« | 4.
1225 . Aug. 5. 16.5 || none | ¢ 01 720. “ 48. | 1.5 .008] .042] .003[19.4
1157) Sterlingt............ ... .. July 20. b+ T | RO DN e 942. - 75. .8 jjnone 46[none {16.5
1153 July 20. 2 | 1340.8|| ¢ 8. | 15 « .078] ¢+ [60.
1159 w720, S | DOUURONN FUONRNNY IO 10532 « 161. | 1.9 .008] .12 .0013s.
1160 20, b2 J | R PR 812.8 e 88. 1.1 .002; .078] none|35.
1[}25 o ;’g %2 . ]:Zg‘s brown!| 14. 8 02| .0e4] 002! «é
2 20, s O 2(1248. |{ white | 114. 1.1 ||none| .09 |nonel55.
1233 Aug. 5. 2% slight ! little | .01 998.4/l < v b2l oot or | ootlivs
1z’l‘he waters from Rockford were sent by the heaith commissioner and included specimens from the city suppiy as well as from private
supplies.

tThe waters from Sterling were sent to us by the health officer because of the prevalence of typhoid fever.
good reason to suspect them of contamination.

IThe samples from Rock Island were sent to us by the health officer w
consists in part of condensed steam with, with some of water No. 1715.

There teems to have been
ith the statement that typhoid fever prevailed in the town. No. 1714

*Blank spaces in these tables are due to the loss of parts of the records by fire and our failure to obtain the reports
from the persons to whom they had been sent.
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ANALYSES OF POTABLE WATERS MADE AT THE REQUEST OP PRIVATE CITIZENS OR FOR HEALTH OFFICERS.

=/ E) Appearance. EResiduet(_)n a Nitrogen as
o S — vaporation.
z g [ =B £ | 2 |89 r 12E| 2| 2
zo ] 3 =y 58 2 =
8 CITY OR TOWN. g e 5 & § |Odorli 1 Ugg el '6:3 2 Efg B38| § )
= o = =) oo | O b=y
g s | = |l 2] 8 |s SZE Al %8| 8 |ad|ssl2E| 5%
| & z S| = CEN CollE | EE i
: i : . .2, 45 decid. | little .4 noue | 364. | 10., 354. jbrown, 11 1.5 016, .012 none 1.
}g Sterling, cont'd................. Aug, 4, 96 b4 stight <" |pone| 826. | 90. | 736. || white 59 1.5 001{ .038 . }gs
125 - > R M el o« 726. | 56. | 670. . 35 .8 .002 % . igs
12371 “ 4, 35 “ :‘ .03 :: 45.6 56. | 689.6 . % i!l) % .06 001 %.
igilt St. Paul :‘ lg' ﬁ delt;id “ :22 “ :3 ?giz %g brown| 10. 45 72| .162|none| .04
e AL “ 13 15 slight f consid| .04 « 554.8 8. [546.8 || white| 29. | 1.5 .01 ‘gﬁ % gg
932] Streator*................. ... June 2, Vermilion river.}........J......foeei et 398. | 17.6 380.4 br(‘)‘wn 4.2 5.5 gg: A o 52
933, 2, city water, tap.. % 3.2 g.s " ig :'13.5 o4 a2 or 5.8
1017 w22, .: :: :: .. 78. . . . . . . . o 2.
1246 Aue b wow 334, | 30. |304. f| 4.3] 3.4l ‘002| .086|nonej 2.58,
+ = o ‘“ 9 .
1580 oxile: “a 1o00:8| 5.2 ase gray 5o | 18 (lone| ovel - |70
13?‘8) JIII)D. %: b.r SN | R 2130. | 136. {1994. || white | 200. 3.6 .022 (llgti % 52.5
1091 July 8 18 []........ 306.8| 26. | 370.8[{brown | 10. 5.2 .006 184 001 8
1215 +- 30, 30 1276.4] 7B. [1198.4 Wlfl‘ite 53.9 l.5 % ot 00 .35
i 8“5' @ sprzirng 1;(112'6 % 1&'6 “ 317 2.7 |inonel 06| 001l 7.
i v | 5 g, & | 2R S
%gig St.Joseph..... ...l Ngv.}i: % 937.6 18 87‘3.8 wl‘l‘lte o 18 g 0'3% 8(1)2528
B B T SN b8 3?)3 gég ;gé g(’ig brown 3:1% 0233 08 l none| .06
| S " spring 297.6| . | 265.6/| white | 38 .0 [lnone| 02'none| o
389.2 20:4} 368.8||brown | 11. 1.4 .04
387.6] 20.4] 367.2 * 4. 7 R 2
3383.2| 24. |3859.2 “ 1250. | 24.5 .. .16
V 652.8| 28. | 624.8/[brown} 5.3 13.8 | 7. -24jnone | 088
212.8] 40. | 172.8|| white 1.6f 1. 003 .017] 4.
consid 02 ¢ 306. 27.6} 278.4 * 10. 1.8 .003] .04 .011 2.5
....................... none | none none “ 201.2{ 20.8] 180.4; o 14. 5 .008| .028|none| 2.39
............................... 404.8| 58.8| 346. 5 21. 8 [l.ee Jeeeeee] 001220
IPUSUUUTE IURTTURN SRR PR 580.8] 54. | 526.8 . 58 2 | PR PR none 120.
(Parts per 1,000,000,)
i Urhana, cont'dre. ..o ... Feb. 8, ‘0o 22 P TN GIR. 4| 4. [ 674.4]| white | 44.61 (.7 0Ot]18,
477] e, 30 361.6] 14.4] 347.2[| brown| 12. 3 PN .15
443 3, 35 341.21 17.2{ 34. ‘“ 7. 8 . N .45
13| 25, 16 482, 32. | 450. |} white | 80.5 .6 |.. . .. 014137.5
514 vo25, 21 544. 62. | 482. - 67.5( 1.15) .022| .056|none|18.
543 Mar. 8, f.......... 720.8] 45.2{ 675.6 " 13.75! 1.}5 |none| .026 2.
845/ - 31, P 548. 53.6] 494.4 “ 51. 1.1 {.oo. . ]eeees . 12.
802 May 6, 14 J R Y P I 354. 25.2| 328.8 o 19. .4 .018] .0t 014 1.5
12601 Aug.12, 12 decid. | little .06| none || 424.8| 1B.4| 406.4 o 7. 1. .03 .26 .001] .02
1315 20, 18 a o .04| musty|} 196. 28.8] 167.2|! brown| 29. 2.6 17 086 .13 | 4.7
1323 29, Jieeeienn. slight i .04 - 804. 45.2] 758.8 ay 9. 5.8 462) .182[ 1 8.53
1324 381, 26 ¢ “ .07 none || 314.8 12. | 302.8{] white 5.1 2.1 .002] .07 {nonej .08
1335 Sept. 2, 18 decid. £ .1 ‘- 334.8| 30. | 404.8{| gray | 25. 1.2 .028| .02 .2
1344 o, 32d o “ .5 [musty || 452. 14. | 438. {[ brown| 21. 1.5 L104) 024 .4
1350 “T, 22 slight “ .03 none 368.8| 36. | 332.8(j white | 23. 1. |none| .018] * [15.2
1365 1, 35 decid. “ 04 756 8! 60. | 696.8!] brown| 55. 1.1 024 .06 ¢ .3
1411 e X 40 little “ .01 b 684.4] 62. | 622.4{| white| 57. 1.6 J001f .054] .001( 8.
1420 ¢ 29, 99 slight “ .02 < 1 309.6] 20.|289.6|| ¢ 2.1 1.6 | .44| .032{none| .04
1421 ¢ 29, 14 «* ¢ .01 putrid| 360.4| 14. | 346.4 N 15. 1.3 068 .07 .9
1422 Ttica......cooe veiinnniiivenaa] ¢ 26, 28 o “ .03] none |. 821.6; 44. | 7¢7.6/| white 8. 2.3 M .054] 015] 4.
737 Vermont............ ............ Apr.18, pond || ...... bl 278.4] 22.4j 256. || black 3.3] 10.5 .8
738 18, 700 H.......] .. ..., 4314. 10. 14304. }| white |2825. 4.8 .04
739 18, 2400 ... ... Ll 3249.6{ 64. |3185.6{{brown |1150. 7. .05
1126 20, 18 ool 1632, 1541. || white | 305. | 1.3 .
1351 Sept. 7 1 .81 12. | 490.8 ay 10. 3. .032
Viola..c.coiiniiiiiiiiiiaans ot May 6, artesian . . 14.8] 2.1 .1
872l Walnut .............cieee el “ 20, 37 .2 2 45. 1.2 .
873 20, 2 . 280. 1.6 .
176] Warrem.........oo.ovvuveereennns Nov. 8, '85 900 .8 3.45 2B . 24
1200} Warrenville................. ... Aug 16, '96 8 none | little |none| none | 349.6 7. 1.5 . .
1291 16, 3s e . “ . 433.6| 7. .9 K 2
1202 ‘16, 48 o “ “ “ ' 431.6 8. 1.6 . -
148] Waukegand.........cooet veennnnn Nov. 4,95 | shallowl........ S 745.2 19. 1.2 . 0601(20.99
149 % city supply, Lake Michigan.. 139.4] 2.9 1.1 . .1
150 ‘o4, o “ . o .| 148.4 2.9 1.1 R .06
215 Nov. 21, ¢ o o e .|t 145.8] 2.6 115) . 12
225 ‘26, “ * oo, 138.6] 3. 1.65| .22 . ¢ .14
275 Dec. 16, “ ¢ ¢ S PO . 173.21 8.4! 164.8 2.850 2.2 L0150 L1190« .12

*The waters from Streator were sent to us by the health officer; they came in part from the city supply which is drawn irom the Ver-
milion river, and the rest from welis.

tThe waters from Urbana were analyzed at the request of various citizens; the results show that a large proportion of the wells receive
sewage or surface drainage. X
$The samples of water from Waukegan, excepting number 149, came from the city supply, which is drawn from Lake Michigan. They were

s%xgl to uis gy the Mayor of the city, for the purpose of detecting any changes in the character of the water which might be due to the directions
o e wind.

*Blank spaces in these tables are due to the loss of parts of the records by fire and our failure to obtain the reports
from the persons to whom they had been sent.
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ANALYSES OF POTABLE WATERS MADE AT THE REQUEST OF PRIVATE CITIZENS OR FOR HEALTH OFFICERS.
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eir wells might be contaminated.

*Blank spaces in these tables are due to the loss of parts of the records by fire and our failure to obtain the reports

*The samples of water from Wyoming were sent to us by various citizens who suspected that th

from the persons to whom they had been sent.

ANALYSES OP POTABLE WATERS. 47

UNSANITARY CONDITION OF WELL WATERS.

Although the number of samples of water which were
analyzed at the direct request of private citizens, health
commissioners, or other town officers, to December 31, 1896,
is eight hundred and two, yet we have presented in the
foregoing tables the data relating to but six hundred and
seventy of these, because our records of the analyses of the
other one hundred and thirty-two samples are in most cases
very incomplete and in the other cases have been lost en-
tirely, in consequence of the fire.

In the following table these waters are classified with
reference to the nature of the sources from which they were
derived. In column I, there appear only such samples as
are included in the preceding tables. In column Il, appear
those samples of which the records have been lost or are
very incomplete. Column IIl. shows the total number of
analyses of samples derived from each sort of source.

Sources of the waters which were analyzed at ~ Number  Racorgs . 1otal
f | number
e recbgt  prate cfcensor ™ % of samples. R pupbey
Surface waters, from rivers mainly, but
also from lakes ... .... 51 18 69
Well waters from rock strata; artesian,
etc.......... o 94 37 131
Springs . ... -9 Z g
Cisterns .. ... ... ... ... ... .. 8
lce ......... ... o . 3 4
Distilled waters . . . 2 1 6?
Waters from drift strata deep wells. 55 12
Waters from drift strata, ordinary shal- 500
lowwells ... .. ... ... ... ... .. ... 450 50
Total .......... . ... .. - 670 132 802

Accompanying most of the samples of water from ordi-
nary shallow wells, there came to us the statement either that
cases of typhoid fever or diphtheria existed in the families
which used the water, or that these diseases were prevalent
in the neighborhood.

Prom careful consideration of the analytical data, the
character and depth of the wells, and the nature of the sur-
roundings, we were led, in by far the greater number of cases,
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to the conclusion that the wells in question receive drainage
from refuse animal matters.

In these cases, consequently, we made recommenda-
tions either that the use of the water for drink should be
discontinued, or that the water should be drank only after
it had been thoroughly boiled.

From some of the localities represented, we received
also a few samples of waters from shallow wells so situated
as to lead us to the belief that they were uncontaminated.

The study of the analyses of these presumably uncon-
taminated waters, and of the analyses included in the tables
upon pages 56 to 69, the latter representing waters from
wells concerning which we have personal knowledge, re-
sulted in our adoption of the ' standards" which are recorded
upon page 24.

The maximum limits of content of impurities there
stated, we believe to be very liberal, especially those for
"chlorine" (in chlorides) and "nitrogen as nitrates," but
they have been adopted only provisionally and pending the
more extensive and thorough investigation of the ground
water supplies of the State.

On comparing the results recorded in the preceding
tables with these standards, we find that of the 450 samples
of water from ordinary shallow wells, 168 samples contained
"chlorine" and "nitrogen as nitrates," each in excess of 15
parts per million, and that of the rest, 158 samples con-
tained more than 15 parts per million of chlorine together
with quantities of nitrates which in many cases closely
approximated the maximum limit.

The facts relating to chlorine and nitrates are exhib-
ited in the following table:

Z| By chlorine Nitrogen
Bl e g n as
Classification of well waters with re- g Er_: 3 Chlorides. Nitrates.
ference to content of “Chlorine” - N T I B | R
and “Nitrogen as Nitrates.” SEEl&sle|slel g3
gl a2 |2 |x e |33
Chlorine and nitrogen,each more than 15,|168.] 37.33||1250.(20. [114.3||110. {16. 33.1
Chlorine more than 15, nitrogen 15 or less|168.( 85.11|/1000.|16. | 65 §|| 14.5| .1 | 8.63
Chlorine 150Orless...... ... .ocveeeiranennes 124.1 27.66/{ 15.| .5 | 0.5/| B.8jnone| 2.18
Averages and limits for entire series ....[150.|10J. 1250.] .5 | 68.4{{110. ¢ |16.18
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The precise relation between the content of nitrates
and the dissemination of disease by use of the water in
which they are contained, is not definitely known, although
Mallet and others long ago called attention to the fact that
nitrates were abundant in waters which were known to be
in unsanitary condition, i.e., to have caused disease. Vari-
ous limits for content of nitrates have been decided upon
by boards of health and writers upon sanitary matters, but
the fertile drift soils of Illinois are naturally highly nitrog-
enous, and it is probable that for this region, the quantities
of nitrates normally contained in unpolluted ground waters
may range much higher than elsewhere. In a number of
instances, we have found great quantities of nitrates in
waters used by families in which several deaths from
typhoid fever occurred, and we have found that the well
waters in every fever-scourged district from which we have
received samples, are charged with such quantities of ni-
trates as must on any reasonable basis be considered exces-
sive. If judged by the Maryland limit of .5 part, the lowa
limit of 1. part or the Michigan limit of .9 part, almost all
of the shallow well waters which we have examined would
be condemned as polluted.

With regard to the other nitrogenous constituents of
shallow well waters, although we have not presented the
data in especially tabulated form, it may be stated that at
certain seasons nitrites are quite generally present in nota-
ble quantity, but that the quantities of free ammonia and
albuminoid ammonia are usually such as come far within
the limits which have been adopted for these states.
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NORMAL GROUND WATERS.

More than half of the people of the State of Illinois de-
pend upon wells for their water supply. Although a portion
of this supply is derived from rock strata, yet by far the
greater part is drawn from the deposits which overlie the
rock, which deposits, with the exception of one small area
in the extreme southern end of the State, consist of glacial
detritus.

SPRING WATERS, present most varied characteristics-
depending upon the nature of the outcrop upon which the
waters are originally gathered and the strata with which
they come in contact on their way to the point at which
they issue from the earth.

According to their sources and their characteristics
they resemble either surface waters, or one or another of
the groups of well waters, and they will not at present be
considered separately.

ARTESIAN WELLS.

Waters obtained from the deeper lying rock strata are
as a rule entirely free of impurities derived from the pro-
ducts and the wastes of habitation. They contain various
substances leached from the rock strata and frequently are
heavily charged with common salt. Many of them produce
medicinal effects upon the system and must be classed with
mineral waters rather than with potable waters. Deep rock
wells are commonly called artesian wells by the public
though the term ™"artesian" applies, properly, only to the
flowing well.

We have made the sanitary analysis of waters from a
considerable number of wells which draw their supply from
the rock strata, but the complete quantitative analysis of
the mineral matters, which for waters of this class is of
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great importance, we have, except in a few instances, hith-
erto been obliged to omit.

WATER FROM THE DRIFT.

Nearly the whole surface of our state is covered with
deposits of glacial detritus, the drift and the loess, to
depths of from ten to one hundred and fifty feet, in some
parts even to a depth of two hundred and fifty feet or more.
These deposits include strata of sand, gravel, and clay, in
almost infinite variety of character, fineness, and states of
admixture with each other, and range from pure, clean rock
fragments, silica, etc., and pure kaolin, on the one hand, to
indeterminate mixtures containing large proportions of
organic matters, the remains of vegetable life, on the
other.

Throughout large areas of the state, ancient surface
soils, peat beds, and the like, have been covered by consid-
erable deposits of sand, gravel, clay, etc.; in many localities
several such buried surface soils containing the remains
of the organic matters incident to the luxuriant vegetable
growths of past ages, lie one below another, separated by
intervening drift deposits which range from several feet to
fifty or sixty feet in thickness.

Many of the drift strata are water-bearing and a large
proportion of the citizens of Illinois outside of the larger
cities drink water drawn from wells which are sunk more or
less deeply in the drift. These waters in normal condition
present almost endless variety in minor characteristics,
depending of course upon the composition of the deposits
with which they have been in contact, but they fall natur-
ally into two groups with reference to their leading qualities
and the relative proportions of their several nitrogenous con-
stituents. These two groups may be designated as shallow
drift waters and deep drift waters respectively, since, in
general, the differences manifested depend upon the depth
from which the waters are drawn.

NORMAL SHALLOW DRIFT WATERS contain the various

salts and other substances which have been leached from
the upper soil, essentially in unchanged condition, ?. e,
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they contain chlorides, sulphates, carbonates, and silicates
of calcium, magnesium, potassium, and sodium, with minute
quantities of iron and aluminium compounds, together with
considerable quantities of nitrates, but only minute quanti-
ties of saline ammonia and albuminoids; organic matters
are almost entirely absent. Nitrites are frequently present
in notable quantity.

NORMAL DEEP DRIFT WATERS contain in general the
same mineral salts as the shallow waters but usually the
quantity of iron is considerable, and the nitrates are either
entirely absent or present in but minute quantity, while free
ammonia is abundant and albuminoids are present in com-
paratively considerable quantities.

"Oxygen consumed" is high, and the water residue
blackens upon being heated, showing that much organic
matter is contained.

In appearance and in palatability the two classes of
waters present marked differences.

The waters from shallow wells are well aerated, and are
clear, sparkling, cool, and of agreeable taste; those from
the deeper wells, on the other hand, contain little or no
oxXygen, possess in many cases a disagreeable taste due to
the presence of marsh gas, accompanied occasionally by
minute quantities of sulphuretted hydrogen, and are either
turbid or become turbid quickly on exposure to air, owing
to the oxidation of the iron carbonate which they contain
and the consequent precipitation of insoluble ferric com-
pounds. The precipitating particles are often so minute as
to be at first indistinguishable except from the color which
they impartto the water, but after a short exposure to the
air the water becomes opalescent, then decidedly turbid;
finally a brown deposit similar to iron rust is produced, and
after this has separated the water becomes clear and color-
less.

Although these unpleasant characteristics of the deep
drift waters give rise to much prejudice and objection to
their general use for drink, nevertheless, from the sanitary
standpoint, they are usually to be preferred to the clear and
palatable waters of the shallow wells, since the evidence
of numerous analyses shows, that they are far less subject
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to pollution with refuse animal matters than are the latter,
while the organic matters which they contain are derived
from the buried vegetable remains referred to above, and
are comparatively harmless.

INVESTIGATION OP DRIFT WATERS.

For the purpose of obtaining more definite information
concerning the normal characteristics of the ground waters
of the state, we have made regular periodic examinations of
the water of several wells which are situated in the vicinity
of the University and which we believe may be regarded as
fairly representative of the ordinary wells in all parts of
the state which are covered with the drift deposits.

These wells present some variety in character and
depth and have permitted us to determine in some degree
the effects of the varying meteoric conditions upon the
character of the ground waters.

Well number 1, situated at No. 1007, West Green street,
Urbana. The water from this well has been examined once
a week since September, 1895. The well was dug in 1888 and
is twenty feet deep; the bottom isin the hardpan, through
which a number of holes were made in order to admit the
water from the stratum immediately beneath. When the
well was dug care was exercised to prevent any possible
access of water from the surface or from the strata above
the hardpan. . The upper stratum consists of a rich black
loam eighteen inches deep, overlying yellow clay. Three
feet below the surface there is a stratum of sand and gravel
two feet in thickness with strata of clay beneath that
reaching down to the hardpan; the first eighteen inches
consisting of yellow clay, the rest, about fifteen feet, con-
sisting of stiff, blue clay containing boulders. The upper
permeable stratum is water-bearing at certain seasons, but
any possible access of water from this stratum to the well
was prevented by banking the sides with clay taken from
the well itself and thoroughly worked in behind the dry
brick lining. The well was clean and perfectly dry until
the holes were made through the hardpan stratum in the
bottom. On boring through the hardpan with an auger,
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water carrying a little fine white sand rushed in and quickly
rose to the heighth of seven feet, at which heighth it nor-
mally stands in the well.

During a period of four months in the latter part of the
series of dry years ending Christmas, 1895, analyses yield
data which are not very different from the data from simi-
lar analyses made since that time, although in the latter
part of December; i.e.. between December 17 and 30, inclu-
sive, there were very heavy rains resulting in a total fall
of 5.37 inches, and causing great variations in the waters of
wells, to which water of the upper strata of the soil had
access. The detailed report of the analysis of the water of
this well is found on page 56.

Well number 2: Six hundred feet from well number 1
there is another well, 22 feet deep getting its water, in gen-
eral, from a stratum of so called putty sand immediately
underlying the hardpan, but to which the water from the
overlying strata has free access since the sides of the well
are bricked up dry and readily admit anything which may
come to the walls of the well. The water from this well
was constant in composition until the period of the heavy
rains referred to above, at which time it immediately suf-
fered great change, the quantities of the various constitu-
ents becoming almost double, particularly chlorine, nitrates,
and total solids The increase took place at once and in
very great amount, and, further while there has been some
variation since that time, still during the year which has
now elapsed, the high percentages in the proportions of
these constituents has remained approximately the same,
indicating thus that the well intimes when the ground water
is high, in other words, at times other than periods of drouth,
receives a great deal of its supply from the upper strata of
the immediate vicinity.

Well number 3, situated at No. 905 West Green street,
Urbana, and a quarter of a mile east of number 2, is a bored
well, 18 feet in depth and bricked dry. This well, although
far removed from any sources of possible contamination
with surface water has also experienced considerable vari-
ation in the quantities of mineral ingredients contained.
Until the time of the heavy rains the character of the water
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as shown by the analytical data was quite constant, but
since that time and beginning with the date of the first
heavy rains, the water has shown quite wide fluctuations.

Well number 4 is an ordinary twenty foot dug well
cased with brick dry. Itis situated about midway between
number 1 and number 2 and there is no source of possible
contamination within 300 feet.

Well number 5, at No. 510 John street, Champaign, is
about one-fourth mile west of well number 2. The well is
thirty-five feet deep, bored, and lined with tile.

Well number 6, at No. — South Matthews avenue, one-
third mile south of well number 1, is a driven well, 153 feet
in depth, cased with iron pipe. No possible source of con-
tamination exists nearer than one-fourth mile.

Series number 7 comprise the results of analyses of
water from the wells of the Urbana and Champaign water
works as it flows from the tap in the chemical laboratory
of the University. The several adjacent wells which are
in use are from 157 to 165 feet deep, cased with iron pipe,
and draw water from an extensive deposit of quicksand.
In sinking the wells a stratum of black peat was found
at the depth of eighty feet and it is doubtless from this
source that the considerable quantities of organic matters
including albuminoids, and the large quantity of free am-
monia are derived.

The wells number 6 and 7 are typical of the deep wells
which draw water from the drift, and the results of the
analyses show that the waters from these sources are re-
markably free of variations, especially those which in other
wells may be ascribed to meteoric conditions and the pres-
ence of refuse animal matters at or near the surface.
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Cnemical examination of the water of an ordinary twenty-two foot well.
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N Kl (113 ] od. hois. 8 " 17. 1.3 none 032 .001 25, .53
litie 03 .- o8, 3. | 610 . 18. 1.7 20 %
> none 02 [lwrdcn'y| 656.8| e60. | 5988 “ 185 1.3 . . 18. 2
: little 03 “ o2l 22| 606 “ 18. 1.4 26. 18
. “ 02 z 4| 4038 5938 “ 18. 1.4 19. 4
“ . “02 “ 610. 48. | 562 . 17.8| 195 20, 19
...... e )] s00a | 8! 2.4 “ 19. 1.4 22. .
“ none .02 none | 5884 | 456 5428 s 17. 1.5 ~034 ¥5. 2
slipnt g(t);l: 2 | wideny si.6| 8.8 528 “ 17. 8 . 175 |......
) . “ . 2. | 530. “ 17. 1.9 007 | 03 24, .
none little 02 “ 586.8 | 44. | 5128 “ 65| 1% : 09 18, "
“ - 2 “ 602 60. | 542, - 5. | 1.5 |l nome| 03| .00t | 18 1.52
“ “ 02 6048 68 | 5368 16. 18 v | o3t | loon | 19l 3t
“ ‘ 03 none 508.8  73.6| 525.2 “ 15. 1.2 001 | 03 | wor | 175 | 101
“ 02 |l wrdcny o1 o2 0128 “ igﬁ L5 || none 062 .% 175 | 264
R “ L .03 “ 638. | 6. | 560 “ 7 | 1ol . 0| Co0s | 100 |
& B slight little 2 . 6. %. 576. “ 17. 1.9 “ 0521 003 | 220 200
w2 i “ .02 “ . .| 570. “ 17 1.9 “ 02| oo | 17 .
1062 iy 2, “ 0 “ 6.4 | 2.4 33 - Is. 18 004 | 052 | done | 19. 5
ly 6, “ “ . “ ) 2. . “ 7. 1. 001 | .04 | .000 | 16. .
1096 13, "2 w 502.8| 76. | 516.8 “ 16. 1.8 |[ none | .04 | none | 17. 12
1]31 [ % “" " 03 [ L & e 6 e R
3t o2, « ’ : “ 618. 78. | 540. 18. 2.5 001 | .04 | 001 | 18.4 | 257
1,74 Ave a1, “ 6 7018 gg.s gs;.g " 19. 2.4 001 | .088] .o01 | 24 3.18
3 , : o . none 758. . 78. - 20. 2.5 .001 .05 none 19. .
4l < 10, “ - 02 “ 738, 2. | 710 . 20. 2.3 00r | ose | "Vor | Moz | Nae
1308 21, ” : .03 “ 2. 68. | 631 “ 2. 1.6 001 | 052! oo | 20 2.4
135 3t, " “ 2 " 7048 | 52. | 652.8 . 20. 1.6 002 | 016 | none | 19.
1365 Sept. 7, - S . 71961 708 6488 w 19. 19 |! none | 5 “ 21.6
{ggé P “ - 2 “ 08| 9. | 638 oo 19. 1.9 “ [018( .001 | 2
“ ol “ “ .02 . . o | ez “ 19. 1.4 “ .058 | none | 22.
1412 28, “ “ .03 “ 630.4 | 60. | 570.4 “ 175 2 “ o2 o+ 25,
143 Oct. 2 “ “ o “ ger.| 8. | 5E.2 « 1s. 1.8 o0t 03| = 2.
4 . s “ * .02 ¢ . [B . ¢ . 1.4 none 026 “ 1.
18 19, o “ 0 . @0 8. | 58 “ 29, 1.8 “ 06| - 0y
. w s : . 7.2 | 613.6 “ 2. . :
1575\Nov. 2. || decided | cons'a 04 “ 666.8 | 75 | 5888 » s | 80 on | | o | B3
1600 < .9, stight little e “ 632 34. | 598 “ 24, 1.9 w00t | os2| ‘001 | 176
1628« 16, = “ .03 “ 67.6 | 61. | 593.6 “ 2t. 1.5 .00t | 01 | none | 20.
les2 %, “ " 03 “ %.g 8.6 o “ 19. 1.5 002 | 046 001 | 1972
72 ; = : . ‘ 25. . . “ . 1.5 .001 | 051{ .001 | 20
16%|Dec, 7, “ ‘ 2 X 648, 60. | 588. “ 18. 1.7 003 | .02 | none | 25.
1170/ R T . “ 04 “ 636.4 | 98, | 5384 “ 17. 15 01 .58 | 001 | 224
L2 I , “ .03 “ 623.2 | 58, | 565.2 “ 18. 1.7 00t | .038| nome | 22. |....0.
176 28, .04 618. 10. | 578. “ 16. 1.5 001 | olopsl 192 .00
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WELL NO. 2.—Continued.
(Parts per 1,000,000,

Residue on " Nitrogen as £5
Evaporation. A a g:o . 1) §
» B2y 2 | eE (| B |E5| = | 2 ||78s
e w2 = ='< B c — =g " -
fac Be g s 1 0 g3 g g g llgow
S =2 I~ 5 5 Be o B a3 8 Hage
o Y] ] a8 Bo e o oc. = =4 2R
= 2o 2 e e 9 = [=87] o o |iBob
F == £ : ® = ® u||=Z
r ] 3 L (1]
AVERAGES FOR PERIOD SEPTEMBER 13, 1895, T0 DECEMBER 17, 1895, INCLUSIVE.
Average. 447.3 | 52.6 | 394.7 13.6 1.6 008] 079 | .0017| 10.89 [|......
Highest 494, I 113.6 | 443.8 15. ‘ 36 “ 03| .178) 13| 13.99
l.owest .. 430.8 19 4 | 332. 12. .75 401 .031 | none 649 l)......
AVERAGES FOR PERIOD FROM DECEMBER 19, 1895, T0 DECEMBER 28, 1896, INCLUSIVE.
AVETAEE ... cernoreriinrien cenn corerant ctnener e e aaneanaes 658.1] 58.1| 600. 18.8 1.75 003] .56 | .002] 20.28
Highest . eeiieeeenenl|] BT 2| 98, | T20.4 42. 3. 18l 22l 013 | 26.
Lowest...... ...ccooviainns 566.8 22. 516 8 15. .8 none .022 | none 14.99

During the week ending December 22, 1885, there occurred a heavy fall of rain amounting to 4.08 inches. The water in the well imme-
diately suffered a very considerable increase in all inorganic constituents,and the higher proportions of these were maintained throughout
the following year. The averages for the three months, September 13, 1885, to December 17, 1895, were essentially identical with results of
analyses made during preceding years, which results however were lost by fire.

Complete quantitative analyses of the mineral matters contained in the water of this well were made in the autumn of 1895, before the
time of the heavy rains and the changes occasioned by them, and again after the changes had occurred. The results of these analyses
showed that the increased amount of mineral matters contained, was mainly due to the presence of greater quantities of nitrates, chlor-

ides, and especially sulphates of magnesinm and calcium. The precise data can not be given because of loss of records.

WELL NUMUKR 4.
Chemical examination of water from an ordinary well twenty feet deep.

(Parts per 1,000000)

=] Appearance. " Residue on i =3
2 =4 Evaporation. o Nitrogen as i 2 -]
& o 2 z S g 52 > »2 FEe
5| £ 5 8 | o |l osor | 5 |&E 85 | § | g3 | BwBE| 2 | Z |B2%
@ BQ = B = 5 82 2 59 2 g% B B = ol 5 e
8 =2 a ) e 22 i 9o ] Be 2 B = s lgsE
5 g 8 iy E | 8o | B || P2 | & | aF || 8% | 88| & | & |BcE
2 & o 58 | ® & 5 Fe | * & |g5"
03 21.4 hite | - o s
.4 103. 21. white 9. 7 004 . R
61 24.4| 3392 “ * %2 | ons S|l s
2! 29.6| 329.6 “ . 1. 27
. 27.6| 324.4 “ : 35 .58
4| 202/ 3212 . . 45 02
2| 15.2| 8%. || white | 115 .8 < 6.4 21
4 8| 2024 “ 12. .9 oot | 195 || v
6| 39| 28 “ 11. 1.1 . 001 105 || 307
6| 35.8| =0 “ nsj 1. 002 | 054 | 002 10 5.48
. 40. | 324. “ 13. 15 004 | 03 005 | 1t 267
. 50. | 320. . 13. 1.3 002| 03| 08| 105 i 200
. 42. | 37. o 16. 8 001 | 0#| .001] 9 7.66
415.6 | 16. | 3996 - 18. 1.2 || none | 038 .002]| o 278
Sept. 28 431.6| 28. | 1036 - 22. 1.4 “ 02! o 1. 3.64
1ss10ct. * 2, 4308 | 34. | 39.8 o 2. 1.4 “ 0381 007 ] 1055 4
1657|Nov. 23, 450. 14. | 436. . 25. 2.8 .04 82| 005 135 || 21
73Dec. 21, 492 38 | an.e “ 27, 1.8 006 | 024l o5 | 11, 1.
AVERAGES.
Average 377 34.2 | 342.8 15.6 p
. B B . 1.3 006 | .04 ) K
Highest. .. ’ 450. | 103, | 438, .. 11l 27. 2.8 -04 o 08 wa
OWESE oo evve i cuiees i iniiiien caie it seiices seeseeiiens 8084 | 14 | mena |[TI0000000 9. .7 || mome [ .22 | nome | 3. |[I111

*Blank spaces in this table are due to the loss of our records by fire.
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WELL NUMBER 3.
Chemical examination of water from an 18-foot bored well.  (Farts per 1,000,000)

=] Appearance. Residue on Nitrogen as ! 25
=4 Evaporation. —- a Q Zaw
2z o W3 w o 9 & g (o] 5 [ ot®
E 2o £ ® t 55 5 X gz Z Z |iFgE
B o " o Q Odor. 3 o £ ] =9 ] Ex ey £ = g (I8
= =¥o) <3 = = 5 859 = £y = B8R g Bg q I Xy
& 5 = 5 o S =2 W Se ) 44 20 o8 = ® ag =
Bla E =3 e 2t ® 229 2 8 ® a s® 85 o O
3 < = ; B8 i & 5e ® 2 |lme
26 Sept. 26, none 201.2 20 8 | 180.4 || brown 14. K3 .008 026 J.... ... 2.39
i7l0ct. 2, e 187.2 24.4 162.8 white 14. 1.2 024 074 2.176
57 9 u 183.6 32.4 | 151.2 “ 14.5 1.2 .004 .026 2.39
79 17, " 178.2 6. 172.2 e 14. 1.2 .004 032 139
9 23, “ 198.2 17.4 | 180.8 “ 14. 1.4 .004 .04 1.99
126 ¢ 29, v 208. 156 | 190.4 o 14 .85 .002 .086 1.89 R
164|Nov. 17, -t 226.2 22.4 | 203.8 « 14 7 02 .09 1.68 |. -
170 ¢ 8, “ 228. 11.6 | 214.4 e 12. .85 108 .108 592 .
195 ¢ 14, “ 219.8 12.8 | 207. “ 2. .9 .026 A58 [ ..., 2.074 -99
209 21, “ 217.4 16.6 { 200.8 e 13. 1. .004 1. N P, 3.496 A7
230 Dec. 2, b 213.4 10.4 { 203. e 12, 1.45 .004 058 |........ 1.89 1.73
2ol ¢ 17, . b 203.4 16.4 | 192, e 12.5 1.3 003 .042 | none 4.49 .16
284 ¢ 19, -t 195.2 20.8 | 174.4 “ 15. 1.3 01 066 5.49 2.58
287) ¢ 20, none .01 “ 195.6 21.86 ) 174. e 18. 1.3 001 .044 “ 5.49 1.32
285 ¢ 21, “ little .02 “ 196. 18. 178. . 18. 1. 002 .03 001 2.24 .18
208] 22, e . 01 ¢ 198.4 22.4 | 176. “ 17. .8 008 .052 001 1.09 li......
301] ¢ 23, “ ¢ .01 ¢ 194. ¥2.4} 171.6 “* 17. .9 002 .046 | none 1.89 1. ...
3071 ¢ 24, ¢ “ 01 o 190. 128 177.2 e 15.5 1.05 || .001 .032 e 3.749 27
3114 ¢ 25, “ ¢ .01 o 189.6 18.4 1 171.2 ‘ 15. .8 none .038 u 3.% .58
318f ¢ 26, “ o .02 o 182.8 13.2 | 169.6 “ 14.4 .9 . 044 “ 2.78 .02
27 ¢ 28, ‘ o a1 o 176.4 6. 170.4 “ 14. 1.4 .018 072 “ 4.18 §i......
335 ¢4 380, clear clear 01 ' 165 2 17.2 | 148. ‘ 14. .8 none .015 o 4. dl......
345iJan. 2,96 slight little .01 ¢ 161.6 8. 153.8 || white 14. 1. .001 .022 | none 2.5 .42
353 6, i o .02 e 169.6 24.8] 144 8 . 14. 1. .008 .048 v 3.5 .04
367 10, e “* .01 o 155 2 10. 145.2 o 13.5 .8 .001 .028 N 6. {l......
395 ‘18, “ o .02 “ 157.2 7.2 150. vt 15. 1.2 012 .034 s 3. N......
417 ¢ 23, 1 " .01 . 161.6 7.4] 154.2 o 15. 1.35 || none .035 o 2.5 23
4371 ¢ 30, o o 02 " 165.6 6.4 159.2 ¢ 16.5 1.2 . .05 “ 5. 53
459|Feb. 5, “ ' .01 ‘ 167.2 20. 147.2 “ 168, .B 038 072 o 5.5 1.09
487 ¢ 13, o .02 ¢ 168.4 22, 146.4 ¢ 15.5 1. 002 .021 “ 56 .53
801 ¢ 20, o ¢ .02 e 173.2 16.4 | 156.8 “ 16. 1.1 002 056 “ 4.5 .35
520] ‘¢ 26, « ¢ .02 s 161.6 14.8 | 146 8 ¢ 16.5 7 .002 .026 e 3. 2
531/1Mar. 2, o ¢ 02 “ 164.8 20. 144.8 “ 17. 1.05 || none 024 ¢ 4.5 .18
5501 ¢ 9, " “ 02 o 164.8 24, 140.8 ¢ 17. 1.05 L .04 o 2.25 44
576] ¢ 16, “ “ .02 v 164 21.6 | 142.4 “ 17, .9 “ 026 ‘ 5. .19
o) Mar 3wy sllgh Hite o i o 1" white th 1 ot [ none d, .20
awm) W l ' " [HUE] th 2 - 17, (] X KT E 6.4 .3
[ 1 W TT IR W H . ' an . 101.0 LI} * 18, 4 none 014 ¢ 256 ||......
aw| o b - .- o . 154, 194 N 18. .9 . 019 o 5. .71
sl oo, - - .2 > 158, 22.8 o 18. 1.1 .02 024 o 4.8 .38
700) N, .- - A2 . 156. 18.4 N 18 1.1 .004 .04 “ 4.8 .43
™'May 4, e - .02 o 157.2 27.5 re 17. 1.° none .02 ‘ 3.7% 1.52
81 - 1, - o .02 et 153.6 28. “ 17. 1.15 o .032 001 5.5 .3t
851 18, - " .03 o 157.2 28. e 17. .8 - .038 | Nnone 5.5 1.01
87| ** 25, e “ 02 . 155 2 24.8 ¢ 18.5 1.5 002 [ 7 .058 .01 3.5 2.64
923 June 1, ' “ .03 “ 137 2 14 o 15. 1. none .066 403 3.5 .58
952f - 8, “ o .02 ¢ 134.4 18.4 “ 14. .9 .002 -.018 .004 2.5 jf......
97| ¢ 15, “ v .04 “ 130. 12 “ 15, 1.3 04 .034 .008 4. 2.09
1009 22, “ N PO o 132.8 20. b 12. 1.8 004 .036 .004 3. .64
1048 ‘* 29, . “ e o 122, 16. “ 12. .9 002 .04 .003 3.5 RL}
1088 July 6, lost lost lost o 120.8 17.2 “ 10. .9 .002 .046 | none 4. 1.2
10971 13, - ¢ o o 118. 18. o 10. 1.2 none .04 “ 4. df......
1133 20, . o v “ 124. 14.2 * 10. 15 012 .048 ¢ 3. 2.57
i7e| ¢ 27, o “ o 136 14.6 * 12. 2. .001 068 " 2. 3.13
1208/Aug. 3, decided little .04 * 140. 14 . 13. 1.6 .001 034 “ 2.4 §.96
1243) 10, slight - .08 ¢ 154 18 brown 15. 2.1 none .038 “ 2.5 .33
1308| ¢ 24, decided e .03 ¢ 150. 16 white 13. 1.1 .002 .06 .001 3. 2.45
127 31, slight .03 " 142.8| 12 N it. 1.8 002 ] .038 001 4.5
1347|Sept. 7, . " .04 - 144.8 12 “ 11. 1.5 .001 A7 .001 36
1369 ¢ 14, N ¢ .03 o 148.8 o 10 1.1 .00t .048 .001 2.4
1390 21, decided " 02 . 132.8 8.4 b 9. 1.5 none .036 .001 3.2
1414 ¢ 28, slight o .03 s 126 4 14 “ 8. 1.6 " .034 001 25
1437{0ct. 5, - “ .03 “ 132. 10.8 i 8. 1.7 .002 .03 .00] 3.
1486) 12, ! - 02 ¢ 136. 10.4 e 8. 1. .002 .01 .001 3.2
15181 ¢ 19, - « .03 s 112, 8 o 7.5 1.4 004 .06 none 2.4
1549 k6, o ¢ .03 ‘ 113.2 12 ‘ 7. 1.2 .go1 05 o 32
1577{Nov. 2, ¢ ¢ .03 v 115.2 12.4 o 7. .8 .001 .046 h 3.2
1602 ¢ 9, o “ .03 o 118.8 12 o 7. 1.5 .008 044 .001 9.8
1630f 16, “ “ 03 “ 128. 15.2 e 7. 1.2 .002 .05 none 2.8
1654 « 23, ‘o ' 04 ¢ 117.6 6.8 o 7. 1.2 .002 .048 o 2.
1674 , o ” .04 “ 121 2 6. - 6. 1.6 .002 .039 .001 3.2 .61
1697{Dec. 7, o . .03 “ 130.8 12. “ 5.8 1.4 002 K .00t 3.2 ...
1719; 4, “ * .05 o 136.8 16. “ 8. 1.3 .003 .066 { none 3.2 .23
17500 21, ° o .04 “ 132.8 16.8 “ 6. 1.1 .001 03 . 3.5 .16
169! ¢ 28, “ . .03 “ 138, 11.2 “ 52| @ 003! .07zl none!l 22 1. 0.
AVERAGES FOR THE PERIOD SEPTEMBER 26, 1895, TO DECEMB'R 17, 1895, INCLUSIVE.
Average... 205.5 17.2 ] 188.2 13.3 1.08 .018 059 ..., PR
Highest... . 226.2 3241 214.4 14.5 1.45 .108 108 001 4.49
OWESBE oottt it i e el hie e eiee eaeaaaanas 178.2 6. 151.2 13. 5 .002 000
AVERAGES FOR PERIOD DECEMBER 19, 1£95. TO DECEMBER %8, 16, INCLUSLVE.
Average... ..... 151.3 15.8 | 135.5 13.05) 1.2 .0033] .041 .0007] 3.6 [|......
Highest.. 198.4 28. 178. 18. 2.1 .038 072 .0u8 6. |l......
Lowest .. 112 6. 100. 5.2 .4 .0000] .038 L0000 1.99 (. ..
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WELL NUMBER 5.
Chemical examination of water from a bored well thirty-are feet deep. (Parts per 1,000000)

=} Appearance. EResiduetgn a | Nitrogen as ” E:U
8 vaporation. o
z & 3 w Sl w8 2182l » >2 e
e co. 15 Q I - B 2 o X 5 go 4 2 LE3)
g1 83 2 £ gof| %% | 2 88 = |l B8 0 R JER N E¥iBE| 8 | § |3z
gl °g g g § S | =8| ¥ || 8s | & ;38| 8 |cE| & | 2 |&%c
s -~ = . & - b 2 = . [ [21)
& < =4 : 58 a : & P 2 g {RmE®
e : r £ g L 3 ®
5291Feb.20, '96;] distinct. little. §........ none. 304. 5.2 1 298.8 1} brown 4.3 5 lost lost | none A5 ...,
546[Mar. 7, “ MoE FOPRRPN o 308.8 21.8| 287.6 o 4.5 .6 ¢ « “ .036 .56
‘30, o M PR L 299.2 11.2 | 288. “ 4.7 .8 . “ ot 044 .82
687| Apr. 9, e “ o 300.4 10.8| 28086 o 4.7 1.3 o «“ “ 07 .38
706) ‘¢ 14, ¢ “ i “ 300.4- 8.4 | 292. “ 46 9 o “ ¢ .03 .63
1) 22, “ e . " 209.2 10.4 | 288.8 ¢ 46 9 o s ‘e .036 .34
™Y 27, e MO PR - 304. 11.6 | £92.4 “ 4.6 1. « s o .56 .14
792|May 4, “ R PO “ 303.6 24. 279.6 v 4.8 1. o b “ .04 1.66
8221 ‘¢ 11, “ I PP v 3t2. 20. 292. o 4.6 .95 “ “ “ .076 .31
850! * 18, “ I PP o 310. 12. 208. o 4.7 7 o - ‘ 046 1.01
886] ‘¢ 25, b o e e ‘ 306. 8.8 2072 « 47 .7 07 03 e .08 2 64
9241June 1, “ “ .8 ¢ 298.8 10.4 | «88.4 v 4.8 .7 .038 05 A .04 .58
953 ¢ 8 o “ 7 o 300.8 20. 280.8 ‘e 5 6 .068 008 o 0281 ...
978 ¢ 15, * “ .8 . 312.4 17.2 | 285.2 “ 4.9 1.1 .078 028 “ .052 2
1011 “ 22, o o 7 “ 288. 22. 266. “ 4.8 1.6 084 02 “* 072
1046] « 29, e b 8 “ 298.4 8.4 | 200, “ 4.8 2.2 .096 04 “ .068
1069|July 6, “* « 8 ¢ 300. 18. 282. o 5.5 1. 054 02 “ .04 1
1099 “ 13, @ . 7 “ 302.8 18. 284.8 ¢ 5.3 .8 .082 022 “ 00201 ...,
1134 * 20, o e 7 . 328. 28 300, b 5.1 1.1 074 04 e .04 2.57
el 27 ‘e 8 .8 “ 302. 19.2 1 282.8 « 5.6 R ) 04 “ .08 3.13
1209|Aug. 3, . e .8 4 318. 32. 284. “ 5. 1. 072 032 “ 084 1.96
1244 10, e ¢ T * 307.6 12, 305.6 b 4.6 1.5 .086 .04 ¢ 044 .33
1309] * e o .8 ‘o 311.6 14. 207.6 @ 4.8 9 .068 .03 ¢ .048 2.45
1328 ¢« 31, bt o .9 ¢ 304.8 10. 204.8 ¢ 5.1 7 .068 042 “ 04 . ...,
1348(Sept. 7, o § 9 e 312.8 14. 208.8 ¢ 47 .9 04 .012 e .06 2 65
~ 13701 <« 1 ¢ ht N L 312.8 2. 292.8 o 1 4.9 1.1 .088 .038 “ 08 ... ..
1391] ¢ 21 e “ .8 s 302.8 14. 288.8 ! 4.8 1.6 072 034 e .04 .90
1415 * o “ 8 vt 203.6 16. 2i7.6 v 5.7 .8 .058 .013 “ .048 .09
1438(Oct. 5, “ o .8 “ 306. 16. [.290. o 4.9 1.1 .052 .034 “ 03200,
14871 “ i 7 - 306.8 16. 200.8 b 4.7 1. .054 .013 bt .068 4
1519 “ 19, ¢ “* 7 b -297.6 11.6 | 286 “ 47 .8 .068 .018 “ 036 41......
15501 “ s 7 o 296. 20. 276. o 4.7 1.8 068 .028 “ Ki-L N | .
1578(Nov. 2, ¢ “ .8 o 208. 16. 283. o 4.6 .9 .058 .032 ¢ .024 .03
16038 « 9, & o 7 “ 2. 22. 280. “ 4.7 .8 .066 .003 “ .064 1.63
16311 ‘. 16, b o 7 ‘e 310. 22,81 267.2 it 4.8 1.3 .066 .04¥ o .08 .22
v U, dbintinet little 7 none | w9 1.2 ] e, brown 1.7 1. 078 .018 | none 084 22
* W, " . 7 - 32,8 20, 362.8 ’ 1. 18 068 .038 * 056 .61
7 ' e 7 - 200.6 18.8 | 280.8 “ 48 2.1 062 074 - 044 f1......
14, . " 8 “ 304. 26. L78. “ 4.8 1.8 08 .09 “ 056 .23
21, I v 8 “ ©99.2 20 279.2 “ 4.7 1.3 o7 .032 e .18
28, “ T 7 “ 301.2 8. 293.2 . 4.2 1.7 072 .016 “ 52 0j...c..
AVERAGES.
Average.,.... ..o iiiiiiiiii i 78 ..., e 304 2 16.6 | 288.1 4.81 .85 .069 .068 ||......
Highest. . S | P l 28. 32 35.6 5.7 2.2 .096 56 (l......
LOWeSt.. ... coiiiiis ciiiiit i -7 Wl 288. 52| 266. 4.2 5 .038 024 0)......

The abnormal results of analysis number 1675 were found to have been caused by the use of salt by the owners of the well to thaw ice
which had formed in the pump. This analysis was therefor excluded in calculating the averages. .

The following table represents the results of analyses of the waters from several wells which we have reason to
believe are not subject to contamination of any sort. Some of them appear also in the series of tables upon
pages 27—48, inclusive. .

(Parts per 1,000,000.

1§651duet(1)n Nitrogen as
Q vaporation. - a Q
£ 2§ g s sel2lsgly [28] 2] =
8| &3 % Tows. s | E5 | = 1 B51 § (SN By BE) 2| F
® a4 & =1 =3 M So < Be Sa 58 = e
lad s 5 o o ) @0 2 = s
B [ oo a o8 e a Be =87] 2 a
< b = 3 b k3 ® & % » @
1298 Aug. 17,'96 21 l Blue Mound.....c.c.oienuervenianeo || 4748 40. 432.8 || white 18. 1.9 .001 .012 | none 15.
907 May 28, 2) Champaign .......... eas .. 286. 20. | 266, “ 11 .8 .uié .04 014 65
1454 Oct. 26, 35 Edwardsville .... .. cees .o 1392 5.6 | 133.6 “ 1.6 .8 || none .004 .009 4.
....| April, 1895 25 Galesburg............ e | 8914 67. 323.4 o 13. 1.7 b .04 [ none | none
870} May 19,'06 4 Havana...... ...oou0 Les .. 1768 24.81 152. “ 25 3 008 032 .003 2.
871 20, 18 Havana .............. e -l 192 10. 182. brown 1.5 2? .016 .014 | none 2
572 Mar. 10, 28 Hopkins Park...... .. . 62.8 6. 56.8 || white .8 i .02 .0268 “ 3
1559] Oct. 28, 30 Jacksonville ... 264, 32. | 232, ¢ 14 1.4 | none 042 . 35
824/ May 8, spring Sycamore ... | 297.6 32, | 265.6 L 3.8 .9 l i .02 | none 9.
1332 Aug. 31, 28 Urbana ....coevennnannnenns Ceeieeeias 3708 12. | 388 ¢ 12 16 008 044 o b

¥
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WELL NUMBER 6.
Chemical examination of water from a tubular drift well one hundred and fifty-three feet deep.

(Parts per 1,000000)

i Nitrogen as o
g Appearance e o : 58y
o . - Q So > >> -6-:'5_1
gl .0 3 @ = 88 | £ |BR | B | 85| 7 | Z |88
8| g% g & | g flosor || o |mel =9 || E% | 8 | Bsfle¥|BE| 5 | § |83
gl 78 & B g | Ef| 5 |l 88 | 3 |eF || 88|25 | § | § |g2:F
3] = = ] -1 ® 50 j4 I = =5 @ geP
SRR S 3 = : = 88 & ] pe ; ? lee
e = il i : =
=3 i 3 5 0 mone ...
2[Sept. 13/%)] slight | slight |yellow e S| e 2o | sR g | | i
}233 “ %g’ «“ w “ 375 | 12.4| 365.1 1.5 35 8 17~ 3 LR DOURUN | RO
3loct. 2, . “ i 377.6 | 35.8| 342 1.5 a6 || 1 1092 04 52
3 <6 “ “ 2 364.2 | 12.4| 3bL.B 2.3 5.1 8 092 04 1
8 1% . . 2 372 7.4 350.8 18 | 53 8 16 .08 .08
L (] . 2 366.4| 18.6| 347.8 1.5 4.5 .95 144 04 .....
125 z consd. : 380 21. | 359 15 | a4l 8 132 e (NS
194|Nov. 14, slight little .05 il oy o ey 13 555 1| 1. 11 ‘14 1
Il o2, consd. M 3 “ 6. | 16 | 370, 17 | 47 || e St a | v
Ay slight none Kl a 3828 | 16.4 | 366.4 14 foss |l 1w | B aos
204 « 21, distinct | little .06 “ 6| 22 | 3636 :; i.;5 2-8 'o{) 2 et
HoJan. B9 L nepe | 3 “ we| 'oi| 08 155 | 45 i 9 | o8y 18 “ 04
g s }s' w " 1 « 368.8| 10. | 358.8 16 | 505 1.1 .0%6 ozl
“ 93 “ 1t 2 . 3708 17.6| 3532 165 a7 %5 226 8 23
pir{ B+ - y 3 . | 3848| o8 | 356.8 1.5 6.1 9 1346 “03 53
e % “ ficcie 5 “ | 3m@2| 5.2 388 1.4 4.6 7 182 a2 | 109
asiFed. 5 w e 3 « 1 s3e| 14| 388 17 | 48 K] 1086 64l e
o SO < . 9 3 ol sl 52| 384 16 | 48 % | om gl e
N8l < 5 . “ 3 “ 3808 | 13.2[ 367.6 i | 44 8 1148 el 2
o Mar. . w i “ a9z | 12| 368 19 | & 8 088 s8Il e
e w “ 4 “ 372, 14. | 3s8. 1.5 47 8 | 114 .84 44
“ 186, “ - 4 s 324 14.4| 358 1.4 | 46 .87 072 5 19
!~ a3 “ little ‘5 “ 370. 8. | 362 a7 | 42 || 11 -088 8 29
« 30, “ e 3 “ 39.2| 18.4| 360.8 1.5 45 85 1104 72 3
oaz| - 30, “ YD 5 “ 371 144 3596 16 | 4 9 088 |
872 Ap‘l‘fﬂ 6, . little 5 - e 831 3848 1.6 15 85 08 It 1
Z°5| . “ none 5 “ 302, 21.6 | 370.4 1.6 | 49 9 lig o8|l
762 2z, “ N : “ ama| 2 | 6.4 15 | 4.7 8 “008 6 || 15
o May 4, " little 2 p 3. | 18. | 368. 15 1 39 || o 088 B8 || 132
! 18, w “ 6 “ 376.8 | 22 | 354.8 1.8 | 486 9 -066 84| 53
1%*';3?; ﬁ s « R “ 382, 28. | 854 22 | s 88 L0%4 .‘1)28 g.gg
) 7 . : : : 5. . .076 . .
1211)Aug. 3, “ " 7 ¢ 396. 38. 358 1.8 5.2 968 07
[E) UEYTT 1] SR LTTTR B 11 ] I TAN oily [ ™. o i1 a (XY " O et 4 9N
tnsfaept w k { ! . L unoaf e e i M e . AN 3084
s, o, s ' \ ' Hti) UN HIKN h NN .1 N} A0
HANIN Oy, L, | " I HH IR o, . 6.7 l NN 1M 4 2.1
vinalee 91, - - i weal mie| w3 5.4 8 1108 1 1.
AVERAGES.
AVETALC eeeeeaeen e ee et e e eee e nee o 7.1 21.4| 355.6 478 .94 113 78
Highest. .. 396, 8. | 3706 61 (| o ‘48 P
LOWESE. ... onr o+ eenr v I 363.6 6.4 | 201.8 3.5 61 -064 02
CHEMICAL EXAMINATION OF WATER FROM VARIOUS DEEP DRIFT WELLS.
(Parts per 1,000000)
=] A i
ppearance. Residue on Nitrogen as
2 & EBvaporation. —a a Q g g
z @ 3 w ®S = g0 > 2 a
[y 5 F3 [ 8= s oM =z z ] s”
] o g a Q a = - =3 g L By Bg =2 = 3z
g Bq =4 g 2 b5 829 5 s2 5 g% Be By 5 5 =0
i 2 2 3 g § | g2 & pS & |22 || 38| 85 & 5 T8
. 7 g 2 O =TT : F 52| °® 3 S
2 ;
(? . - b < a
784|Apr. ¥8,96 distinct little 26.8 | 1206.8 || brown .5 7.05 3. 206 .000 .6 Wyoming
817|May 14, slight “ 208 | 609.2 - 39 140 ||, 000 | .04 |\Paris
974lJune 11, decided “ 22, | 482. “ 13. 5. 1. 134 | 000 | 268 [Cambridge
994 = 17, “ consd. 2. | 594.8 “ 5.1 14, 19. 4 000 .2 |/Paris
9951 16, : liitle 2. | 406. ‘ 2. 51 1. .14 .001 | .14 ||White Heath
1041 28 slight “ 14. | 705.2 “ ne. | 1.8 | 3 158 | 000 116 |[Farmer City
1205laug. 1, decided “ . 28. | 6248 . 531 138 § 7 29¢ | 000 | 088 |iTolono
1203 <, E ‘- 8 28| 16 | 478’8 « 41| 6= || 4 18 000 | .08 |latianta
1372;Sept. 14, consd. |yellow|| 746.4 24. 722.4 ¢ 5.5 9. 12.4 .23 .000 .068 ||[Mattoon
el - “ 452,81 28 | 4248 « 15. 6.1 |l 10 68| -000! 068 |iMattoon
1693|Nov. 4, .3 474, 26.8 | 43722 . 1s. 85 || 1.38 53| 00| .1 {|Newman
1775|Dec. 29, little |sly'l'w|[ 4856 | 18.4| 467.2 “ 16. 76 || 9 288 | ot 1 ||Mattoon
1582\1Nov. 2, ‘ 5 568. 16. 554, “ 39 1.9 .72 72 .000 .084 {iGalesburg

The few analyses here tabulated are taken from the records upon pages 28 to 47 inclusive,and are grouped here for the purpose of exhibit-
ing the general characteristics of some of the deep drift waters from the several sections of the State which the samples represent.
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CHEMICAL EXAMINATION OF WATER FROM THE DEEP DRIFT WELLS OF THE URBANA AND CHAMPAIGN WATER CO.
Drawn from tap in Chemical Laboratory. (Parts per 1,000,000.)

=] A arance. Residue on Nitrogen as [
® ppe Evaporation. —ao a Q ﬁ,g 5
4 o 3 w . RS & g o) > >E o g,_..
£ 2o 5 ) = B = o X B BT Z Z |[|[~28
81 82 ! 2 g Odor. 5 | 85 = 25 Sl e |l a® | BE| & | § |lgzE
gl Fg £ B g S | 22| ® So 5 | 8z | g3 | eE | & | = |[2SE
r = = -8 il A So e wB ! 2 =4 88 ) 2 ||lEgr
$ = - e : B P L = &
4|Sept. 13,'65|] decided little yellow none 4U4.6 78. 326.6 || brown 2.7 3.3 3.75
14 18, slight bt o ¢ 406.8 36. 370.8 “ 1.5 3.5 3.7%
24| ‘26, * ! b ‘ 402.4 26. 376.4 “ 1.5 2.7 3.25
34{0ct. 2, “ e “ “ 389. 52.6 | 336.4 e 1.8 3.8 3.7%
59 ¢ 9, decided consid. 2 ‘e 384.2 37.8 | 346.4 o 2. 4. 3.
81| ¢ 17, e e 2 ‘- 389.8 27.8 1 362. e 2.1 3.9 3.%
101 23, o little .3 o 383.2 21.2 | 362. g 2.1 4.2 4.25
128 30, " . 2 o 392. 25.2 ] 366.8 o 2.2 4.2 3.
193|Nov. 14, much consid. .1 o 401.8 24.2 1 377.6 o 2.05 3.1 3.5
214 ¢ 21, “ L 1 o 426.8 14. 412.8 red 2.2 4.5 3.
234|Dec. 2, w little .6 L 407.2 15.2 | 392. " 2.4 4.55 4.
273 17, decided o .05 ' 416.8 34. 382.8 || brown 18 5. 4.
319 Jan. 2,96 “ s .1 L 394 8 18.4 | 376 4 o 2.2 4.25 3.5
370 10, much consid. .2 ' 394.8 18.8 | 876. N 2.3 3.9 3.2
397 ¢ 18, decided none .03 s 388.8 6.4 | 382.4 o 2.2| 3.9 3.5
418| * X ‘ little .1 . 398 14. 383. " 1.85 3.6 4.
40| X ¢ “ .2 “ 400.4 11.2 1 389.2 “ 2. 4.1 3.5
460|Feb. 5, “ none .3 “ 398.4 18.4 | 380. e 2.1 3.6 4.
486| ‘¢ 13, slight little .08 o 396.4 2567 3108 L 2.1 3.8 3.7%
507 ¢ 81, decided " .1 ¢ 394.8 196 | 37%.2 “ 2.2 4.15 3.12
519 ‘26, much “ .3 b 406. 32. 374. “ 2.5 365 3.7
535|Mar. 3, decided none .8 “ 392. 1481 377.2 “ 2. 4.1 3.37
651 9, o little .3 b 309.6 24 37%.6 « 1.9 4.4 3.25
579 16, much consid. .3 g 402, 14.4 | 387.6 s 2.4 3.6 3.25
605 23, “ none 3 “ 395.2 23.8 | 3124 “ 2.1 3 85 3.7
6411 “ 30, s little .4 “ 406.4 19.6 | 3868 red 2.05 4.1 3.
671]April 6, L much |yellow “ 466.8 12. 454.8 - 2.1 5.9 3.5
875 a, decided little o L 400.4 10.4 | 390. ¢ 2.1 3.6_ 3.24
7001 ¢ 13, o b e “ 405.6 23. 383.6 brown 2.1 4.3 375
32 ¢ 20, e none .5 ot 405.6 18. 387 6 i 2.1 38 3.7%
(-1 I 27 “ little .4 . 408. 33. 376. o 225 5.2 3.5
796/May 4, o e 4 -t 401.6 18. 383 6 o 2.3 4.2 3.25
823 ¢ 1, ot . e .8 “ 407. 23.6 | 383.4 o 2.3 4.9 3.2
852 ** 18 o “ 5 ¢ 420. 39.6 § 380.4 “ 2.3 4.4 2.87
888 “ 25, e @ .4 ' 402. 20. 382. e 2.2 4.6 3.5
P Jute B U obee ladedd nle A nene o ma KO A rewn N (X, L i nane (L]
Y R " waral e el w4y ERLY win " ™
[ ", L] - 40 o, as b 4h (X3 HIEY ORN " .
e o, " N * HRR G Hr ) e . * 2.0 54 HR 12 .
majf oo . ‘ N . 402, AN a8 : 2.6 4.7 3.25 o2 o
1itjliuly 6, : - B - 408, 3. 3. w 2. 43 3.4 .138 s
o ¢ 13, o . R . 398.4 36.4 | 362. s 2.7 4.4 3.4 .18 “
1351 20, “ “ K] b 414. 32. 382. o 3. 43 38 .15 I
11781 ‘¢ 27, o o .8 v 408. 34 3| 314 “ 2.5 4. 3.2 .108 d
1210/]Aug. 3, e ¢ .9 ‘- 403.2 28.4 | 374.8 “ 2.7 4.4 3.8 .14 ‘o
1245/ 10, o h .9 “ 410.8 25. 385.8 “ 2.8 6. 1.28 .116 “
1310(| ¢ 24, e “ .9 e 408. 14. 394, ot 2.7 39 3.2 112 d
132941 ¢ 31, “ & .8 e 403.6 14. 389 6 " 2.9 44 3. .116 e
1349(|Sept. 7, ot « .9 g 410. 20. 390. e 2.9 4.3 3.4 124 o
1371) ¢ 14, bt “ .8 “ 419.6 30. 389.6 “ 34 4.1 33 . 168 “
1382 ¢ 21, “ “ .9 ¢ 405.6 18. 387.6 "t 3.1 5.2 33 A7 o
1416)| « 28, e o .8 “ 400. 18.4 | 381.6 “ 28 4.9 34 .092 o
1439]|Oct. 5, “ e .8 e 392. 24 368, “ 2.9 4.7 33 .094 .
1488 * 18, ¢ o .8 o 398. 21.2] 3768 o 22 5. 3.2 112 e
15201 19, “ i .8 “ 396. 186. 3R0. o 2.3 47 3.2- 1 “
15514 ¢ 26, o o 7 e 394.8 35.6 | 359.2 “ 22 4.9 3.8 .136 bl
1579{{Nov. 2, o ‘ .8 e 402.4 28 374.4 o 2.2 43 3.4 . 13 ¢
1604/ 9, e “ .6 o 396.8 30. 368.8 o 2.3 45 3.4 .124 e
1632[f 186, “ o 6 e 408 8 18. 390 8 “ 2.5 5.4 3.6 112 “
1656, ¢ 23, o * 5 “ 396.8 24, 32.8 e 2.4 4.7 3. .134 “
1676|| ¢ 30, ‘¢ o .3 e 390. 32.- 358. “ 2. 4.6 34 .106 f
1699i|Dec. 7, ¢ o -4 ' 398. 14. 384. w 2.6 48 3. .11 .
1721 ¢ 14, “ “ .7 o 409.2 24. 385.2 bt 2.5 4.9 33 186 “
172« 21, " “ .6 ¢ 402.8 37.2] 356 “ 27 5.2 3.2 14 ‘
1771| ¢ 28, ‘- o .7 - 411.8 27.61 383 6 “ S 2.2 58 3.2 .158 e
AVERAGES.
73 = S 402 3 247 376 [|........l 2.32 43 3.39 09 |[een--.
Highest... . 78. 454.8 |l..... ..., 3.40 6. 4.25 .268|]......
03 N 10.4] 3266 ].......... . 1.50 2.7 1.28 02 ...
ANALYSIS BY CHARLES SMART, SURGEON U. S. ARMY, WASHINGTON, D. C.
MAarch 4, 1887, ..o oo ose oeenee cae s e e | 420 ] 100. |....... [ | 3. [ %.5 | 352 | .183| .000 | .493].....

The essential constancy in the quantities of the constituents of this water for the fifteen months just ended is apparent on inspection
of the above data. During the last eight years many analyses of water from this source have been made in the chemical laboratory of the
University of Tllinois. and the results of these have frequently impressed us with the fact that the variations in its composition are’exceed-
ingly slight. Unfortunately ihe records of these anan) ses were lost last summer and consequently we cannot present the ficures. However
this water was analyzed in 1887 by Dr. Charles Smart, Surgeon U.'S. Army, of Washington, and the results of his analysis are herewith given.
To facilitate comparison with our own analyses we have moved the decimal point to make the results read parts per million. As Dr. Smart
reports f‘l;ite aﬁlﬁnonia and albuminoid ammonia and not nitrogen, it is necessary to reduce his figures 3-17 in order to make them strictly
comparable with ours.
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70 WATER SUPPLIES OF ILLINOIS.

SURFACE WATERS.

Our work upon the surface waters of the State has been
in the main limited to the analysis of samples from the Illi-
nois river and several of its tributaries, including the
Ilinois and Michigan canal,but includes also some examina-
tions of the water of the Mississippi. The waters which
we have regularly analyzed have been collected from the
Illinois and Michigan canal at Lockport, the Des Plaines
river at Lockport, the Kankakee river at Wilmington, the
Ilinois river at Morris, La Salle, Havana, and Kampsville,
with occasional samples from Peoria, and the Spoon river
near Havana. During some months also, we have made
analyses of water from the Mississippi river at Alton,Golden
Eagle, and Quincy, and from the Vermilion river at LaSalle.,
The collection of samples of water from most of these places
has been made for us by the local health commissioners, or
by other town officers, who have very materially aided us in
our work. We are under especially great obligations to the
Hon. A. E. Palmer, mayor of Morris; Mr. C. H. Kaehler, sec-
retary of the school board,Wilmington; Mr. William Eraser,
M.D.,health commissioner, LaSalle; Mr.C.V. Brainerd.C.E.,
assistant engineer on the United States work of "Improve-
ment of the Illinois river" at Kampsville; and Mr. L. P.
Schussler, M.D., LL.D., health commissioner, of Alton, for
continued kindnesses and valuable aid, which have been be-
stowed upon us regardless of the inconvenience and labor
in which it has involved them. To these gentlemen and to
numerous others to whom we are indebted for similar cour-
tesies we wish to express our most sincere thanks.

The results of analyses of surface waters which follow,
present the material from which much of interest might be
drawn, but the limited time in which this preliminary report
has been drawn up and the press of other duties prevent

SURFACE WATERS. 71

any extensive digestion and discussion of the data which
are here recorded, and we must consequently defer the con-
sideration of the details until another occasion.

Consequently we confine ourselves for the present to
merely calling attention to the fact which our results show
conclusively, that the Illinois and Michigan canal and the
Illinois river were during the fall of 1895 and the year 1896
much more fully charged with sewage than they were in
1888 and 1889, the time of the extensive investigations made
by Professor J. H. Long under the direction of the State
Board of Health. In several places we have inserted the
averages of some of Professor Long's results in order to
facilitate the comparison.



CHEMICAL EXAMINATION OF WATER FROM THE KANKAKEE RIVER AT WILMINGTON.
(Parts per 1.000,000) .

g Appearance. Residue on Evaporation. o Nitrogen as
2 3 3 w o w Loss on Ignition. e @' 5 2 | -
E| &% E| & ol a| 58] & > 1=l § (EE |l Eu | B 2| 2|2
=3 5O =4 "E‘ <3 S =) @ =] 13 ®wm 2 oF Eg By fa o oﬂgg
q ) g 5 g E 3|28 | g |32 |2 5 [°8|s® 85| 5 | & |28
3 S8 T T A AT et | 7 F | Fe| %8|
28 Sep. 27,’95/|slight |cons'd.|...... 3.7 6.7 .072, .388
49 Oct. 3, “ o little |...... 3.711 5.2 .06 .28
631 ‘¢ 11, ¢ “ .1 4.2) 6.3} .04 27 .
102] ¢ -18, “ « .1 4.4 4.5 .028] .206 .
110 ¢ 24, « i | 4.9 5. .036] .266) .
138 ¢ 31, “ - ‘e 1 4.6 4.6 .025] .209 .
179 Nov. 1, o ¢ .1 4.4] 3.5|] .056] .208 .
201 ¢ 13, i o 1 4.2 3. .026] .158 .
219] ‘¢ 25, ‘e ¢ .1 3.6] 2.9 .01 .14 .
286 Dec. 18, o “ .1 1.91 5. .0280 .2361 .025! 2.8 I......
365|Jan. 7,’96i|slight |cons’d. .15 3. 14. | .5 .46 1 .08 | 6. 1.5
315 ¢ 8, “ A 2 3.4) 14.7] 5 636 .06 | 7T.44......
409] ¢ 20, ¢ i« .2 4.1 13.5| .55 18 1 .11 1 6.75 .9
498|Feb.15, o o .2 3.6 8.3 .02 421 .012/4.5 | 1.
517 o ¢ .15 26 11.2( .02 .324] .02 3.25 .9
544|Mar. 4, [idist'ct £ .2 2. 6.5 .035] .296{ .02-| 3.75 .9
575 ¢ 12, “ ¢ .3 2.2 7.4] .03 .39 .04 4. .8
607, “ 19, “ “ .3 2.4 81 .01] .31] .015) 3. 1.1
673|Apr. 3, ¢ ¢ .4 1.7 11.4) .022 .43 .015] 2.75 | 1.1
753 ¢ 18, “ “ 4 2. 13.5|| .036( .64 | .04 {1.25{......
791 ¢ 30, s ¢ .5 2.8 12.7 .025] .52 .05 | 2.25 .95
818May 1, ¢ “ . 2.1] 16.5|f .032 .608 .035(1.3 |......
857 ¢ 15, ‘e ‘e q 19 17.7] .012] .68 .03 |1. 1.4
882 ¢« 21, ¢ ¢ .5 250 12. | -.056] .382] .04 (1.5 |1.1
919 ¢ 28, s e .6 1. 12‘9' 058 44| .07(1.56 1.1
938!June 4, ¢ ¢ A .21 16.21 .05 .64 0611.2511.5
SO un, 19, 0HA st et Jeonn'd, L] G N ON2 SER MR e 1.5 10.4 AME 52 L0260 2.2 1 1.3
L] ¢ 20, ‘e ' Ol 2T0.8] 240.4] 29.6] 28, |..... ...l 1.7 16. 062 .54 .025{1.25 | 1.4
1072)July 3, ‘e Lou LT ) 272.8] 262. | 10.8] 2. |- e.een. 1.3 18. 074 .56 .008] .9 |1.2
1239|Aug. 7, ¢ L6 1. 308.8] 273.6| 35.2[ 27.2l......0...... 1.4 17.71 .038 .6 015 .9 | 1.36
1288 ¢ 17, t ¢ 1. 315.6] 286. | 29.6] 10.8[......|...... 1.4 17.2) .056] .72 | .05 1.3 | 1.44
1333| ¢ 26, ¢ b .9 || 298.8] 281.6] 17.2] 16. |......|..... 1.5) 17.9{| .027[ .508| .015} .7 | 1.04
1343(Sep. 3, i £ .8 || 292.8] 260.8| 32. 13.20......0...... 2. 21.5]] .046] .56 | .002} .5 | 1.12
1377] ¢ 14, ‘ ¢ 1. 300.8] 272.8| 28. BT T O 1. 18.5| .062| lost jnone| .5 | 1.2
1394 ¢ 21, “ ¢ .9 |1 290. | 257.6] 32.4) 8. |......f--c--- 1.9] 18.1)f .024{ .64 : .006| .4 1.2
14251 ¢ 28, o ‘e .6 |} 317.6] 258.8| 58.8| 16. |......[..... 2.3| 18.7l} .014; .6t |none! .4 .96
1442 Oct. 4, ot b .4 11 310. | 232. | 178. 18, feeeifeennnn 2.4 13.5|] .008] .36 | .015| 1.3 .96
1501 ¢ 12, ¢ ‘. .6 || 294.4 268. ¢ 26.4| 24. q......[...... 1.9; 14.5 .016; .48 jnone| .9 | 1.04
1522 ¢ 19, b ‘e .6 1} 276. | 260. | 16. 12. | .. 2. 14.7)1 .08 .4 b 51112
1554 ¢ 26, i & 5|1 268. | 264.8 3.2] 18. {......[...... 2.7 14.4{] .014] .48 ¢ .36 .96
1585(Nov. 2, i s .6 |} 278.8| 262. | 16.8 10. |......|...... 2.6] 15.2|] .018 .48 | * .2 .8
1627 “ 10, ¢ ¢ .5 || 208.8) 290.41 8.4 19.6{..... |...... 3.8] 13. 006 .44 | .0021 1.2 |1.04
1647) ¢ 17, ¢ o .3 || 204.8| 288. 6.8 20.4{......[...... 3.7 9.2|[ .018] .36 .002 2. 1.04
1659, ¢ 23, L i .4 || 316.2] 302. 14.2) 30.6[......f...... 3.8/ 8.9 .028) .4 jnome| 1.08 [ 1.32
1687(Dec. 2, £ i .4 1] 307.2] 305.6/] 1.6 16. |......|...... 3.5 8.8)f .004f .32{ .002/1.7.| .88
1706) ¢ 1, “ ¢ .5 || 308. 1 300. 8. ) S N 5.2 12.8|| .008{ .4 |none| 1.1 .88
17231 ¢ 14, b s .4 1] 296.8] 290.6] 6.2 20.8}.....1...... 3.6 11.5) .01 .32 .002 1.3 .96
AVER AGES
. Average.........j| 242.8]......]...... 12.81. ... ... 3.96 | 4.67 .038) .236; .01 .342r.. ...,
For period Sept. :
28 to Dec. 18, 1895. ; Highest......... 310.4|......]...... 3.6[......].-.... 4.9 | 6.7 .072| .388( .07(2.8 |......
Lowest. ........ 221.4)...... 0.0 5.6 ..o fiennn 1.9 ;2.9 .01 .14 | none | none |......
G < =
For period Jan. T ﬁ;’ell;zelsgte ........ I 3229 gg'ég a.gl 3(2)9 ............ g% ;:ig ggz égl ?%3 %gz ié
to Dec. 14, 1896, ) Eghest........ l ) . ) I U I I ) 5 ) ) ) 4 .
west......... 248.41 207.20 1.6! 8. 1. ... .\l . ... 1. 6.5 .004!  .296/nomne ! .2 .8
RESULTS OF PROFESSOR J. H. LONG'S ANALYSES.
May 4 to Sept. 21, 1888. Average' 251.41...... EG | Y P ‘ 1.01512.661) .114] .585[..... L T
Nineteen analyses; for ;Highest. 422.2]...... AL T PO PR 2.584119.52 272 .1844...... 1.323;......
nitrates, only eight. Lowest..l 205. |...... 10.2[.....ceeeii]eeen ] .354| 8. .044] 378} ..... trace|......
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CHEMICAL EXAMINATION OF WATER FROM THE DESPLAINES RIVER AT LOCKPORT.
(Parts per 1,000,000.)

g Appearance. - Residue on Evaporation. o Nitrogen as
z & 3 ® o w Loss on Ignition. = 2& & »= 2 o
E| == El 2 |leoll o) F| & — 1= | 8 | BE || Em | BE| 2| 2 | 8a
g 8o =4 5 2 S S o e 5y | Sw 2] e By | EH g 5 | ®g
o S <) = =1 o - 2 =3 a0 on oL o &,
n = =3 ] " = s o Y <H af o © -4 8g o 4 B
g < R : & g | = | & 2| O | O 3= I T B
523|Feb.25,°96(). . .....J.ceinit] onnen 380.4] 373.6, 6.8 12.8] .....}...... 5.5 6.3 N PR 0202, ...
542|Mar. 2, |[----.-of-cveie it 234.4] 216. 18.4] 18. |......{...... 2.7 8.5|...... ] ..., 04 (2. L.
558 ¢ 9, |[-.....: Tovernn .. ..]j 312. | 300. 12. 22.8[..... |eennnn 3.850 8. |l.....eennn. 04127 |......
585{ ‘ 16, [l....... FR P 328. | 314.4 13.6] 12. [......|...... 4.6) T.Ifl.....[|...... 012f 2. f......
617 ¢ 23, [-......0..... 40l 342. | 338.8] 3.2{ 16.4{......|...... 4.8 5.2)......0...... 02127 1......
657 ¢ 30, f|--..oideieiiii]iinnn, 328.8} 303.2] 25.6f 7.6]......0...... 4.4 T.Oh..... ool 021475 ]......
689|Apr. 6, [|----cei]-eeiiifiiian, 305.21 304.4 8 9.6 el 3.7 11.8|] ....]...... 04 1175 )......
725] ¢ 15, ... i bt 390.8| 368.4| 22.4] 25.6]..... |...... 5. 8.2......f-eeenn .04 85 ......
T68] ¢ 24, fl-e-.oei|iieneai]iannes 350. | 336.4| 13.6] 21.6{...... 4.6] 11.8)]......[...... 0251 1.25 .. ...
811|May 4, |- [ PR PO 374. | 372.8] 1.2) 8.8..... ... .. 4.6 11.20. . ... ....... 0120 2 ...,
838! ¢ 11, |...... 1 P 361.2f 356. 5.2 19.2......]...... 4.6/ 9.2f1......]...... 002 3 [......
866] ¢ 18, [l...... |- feennns 355.2| 340. 15.2 2.8 ....|..... 5.5 T.5(l..... ]e..... 002 .1 |......
906, ‘¢ 26, dist’ct (cons’d. .51 326.8, 322. 4.8 27.2............ 4.2 8.1 036y .56 .004] .55 .57
930(June 1, i b .8 || 310.8{ 294.4] 16.4] 24. |......[...... 3.4 12.5 058| .44 06 | 1. 1.1
967| ¢« 9, slight |little 15| 342.8| 340. 2.8 17.2 .....]...... 3. 11.5 042) .38 002 .3 .9
987 ¢ 16, dist’ct {cons’d. 15| 394. | 386. 8. 18. |......|...... 6.2] 9.1 05 .64 002 .1511.1
1029 ¢ 23, ||....... R 380.8] 376. 4.8 18. {......0...... 7.5 11.5 068 .52 002{ .25 1.
1060] ¢ 30, f.......[.... .. ocel. 404. |...... - ..... 22, [oeieiifenn.. 8.8 10.6 034| .468/ none| .15 1.02
1090(July 7, fl.......0........0 .. 536. | 496.-| 40. 56. | ... ...l 4. 10.7 Q0i6] .48 008 .1 .88
1118 ¢ 14, H -eooofeeeeiil| ool 626. | 618. 8. 16. |......{...... 1%. 8.2 236/ .36 02 .4 .8
1164 ¢ 21, fl....cofeeennid] ounn, 682. | 651.2 30.8] 28. ! .....]..... 154. 7. 202 .32 018 .3 .84
1187 ¢ 28, {|....... ... )il 422 .4 412. 0.4 16. 1 ... . [|...... 29. 8.7 098 .4 015 .5 .8
12221Aug. 3, dist’ct [little .2 |l 526. | 524. 2. 4. (... ..., 32. 9.1 096 .4 002 .3 .96
1263 ¢ 11, s ¢ 21 4184, 24.8 . ..., 26. 8.8 092 .48 02 .6 .88
1303 ¢ 18, ¢ lcons'd. .1 || 688.8] 648. 40.8/ 48. (.. ....[|...... 31. 7.4/ .118| .48 003 .5 .8
1316' ¢ 25, s Jttle 05" 454.8| 451.61 3.2] 16, 1. ....". cee.o 1 B4, 7.6" 108" .36 0251 .5 .8
LEi Sep, o, dint'ct jeonn'd, N | YO U LR T R R Y PR o, 7. 012 4 005, .3 .06
[} 153 RN o ‘ Ay B4 BOZ.E 3920 200 fo e 167. 7.3 .216| .48 025 .5 .96
[BYLl S N o little A || 646,48 G42.4) 4. 256 .o, 43. 7.8|] .488] .4 A7 .9 .8
1400 ¢ 21, “ lcoms’d.| .11l 436. | 409.6) 26.4] 10.8/............ 29. 8.5 .078] .54| .033 5 | 1.04
14230 ¢ 28, b ‘e .3 || 319.6| 308.8/ 10.8 . © 9.5 8.5 .01 .44 .002] .3 .88
1453|Oct. 6, none | none_ .5 || 344. | 344. 0.0 . 10. 8.6 .01 4 .008 .7 |{......
1503 ¢ 13, te b .3 || 356. | 356. 0.0 22. 5. 9.5f .008 .36 | none] .4 .88
1539 ¢ 20, slight |little 5 || 344. | 342. 2. . 5. 9.3 .006| .4 ¢ .2 .8
1574 ¢ 29, b ‘e .2 ]| 421.6] 416. 5.6] 20. 26. 8.8l .068] .44 .025| .5 .64
1588 Nov. 3, ¢ be .1 {| 560.8] 560 .8 . 20. 8.3l .212f .36 .045 4 .8
1626 “ 10, L ¢ .3 || 410.8| 396 14.8 . 9. 8.4 .01 .28 .002) .28 ] - .64
1648 ¢ 17, “ “ .4 [ 440.8] 436 4.8 . 8.5| 8.2 .028 .4 L0231 1.5 | 1.
1664 ¢ 24, dist’ct “ m'd'y || 444, | 427.21 16.8] 20. |...... ... 9. 12.54 .03 4 .006| 1.2 | 1.04
16821 ¢ 30, ‘¢ « 5 || 470. | 465.6] 4.4 18. |......|...... 9. 9.1 .034 .32 012 2.2 .88
1703|Dec. 1, o ‘ 4 || 488.8| 473.21 15.6] 24.8}......(...... 7.7 7.7 .024] .36 .009] 2. 12
1728 ¢ 14, “ ‘¢ im'd’y || 465.6] 454. 11.6f 21.2[......]...... 8 7.6 .078] .44 .008( 1.3 .64
1762 ¢+ 21, b “ 111 674.4| 672.4] 2. 20.8......0...... 129 6.9{ .182[ .24 .009: 1.4 .48
AVERAGES.
F 5 - ¥ 438.6] 408.9; 11.5] 20.5(......]...... 24. 8.71 .092f .417| .019] .95 .84
Highest.........oooiiiiiiiiiiii., 841.6) 802.4! 40.8] 56. |......[...... 167. 12.5|| .488] .64 .06 4.75|1.1
Lowest ........oooiiiiiiiiiniinn nn 234 .4| 216. 0.0 7.6/......[ ..... 2.7 5.2 .01 | .24 {none| .1 .48

*Blank spaces in this table, except those in the two columns under Loss on Ignition, are due to the partial destruc-

tion of our records by fire.

The variations in content of the several constituents is in part due to admixture of canal water or water from
artesian wells which is strongly impregnated with salt, with the water of the stream, since the point at which col-
lections of the samples have hitherto been made is not sufficiently distant from these sources of contribution.
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CHEMICAL EXAMINATION OF WATER FROM THE ILLINOIS RIVER AT MORRIS.
(Parts per 1,000,000.)

E Appearance. Residue on Evaporation. o Nitrogen as
Z 3 = w o w Loss on Ignition. Q 2 |1 5 52
o LR E e EE T E BB e g
g BQ g B 2 S S ® 3 Sy | Cw g 0P By BE. H g T
5 2 g.| & 8 E| 5| 2| 8 |3F|8 | 8 7§ |8° |85 F | & |z2E
5 = B b ® 8 i o < B & Ixg=] ® o e
& < r & 8 s [ a 0 ® PE 0
3910ct. 2,°95/|dist’ct |little |...... 310.8. .......nn. 20.8......0.... 73. 1 5.7| 8.5 .6431 .125) .075......
64 “ 10, ‘  |cons'd 1) 38L.8 ... ..t 14.6]...... ... .|| 80.5] 8.9{{10.5 63 1...... A8 ...,
107 ¢ 22, «“ ¢ || 419.2 .. ]l 18.8[......{...... 92.5| 7.6[|13.12 | 1.17 .01 B Iy B PR
141 *¢ 31, ‘e £ 4 11356.20......]...... 10. foo.ooeenen. 64. 7.8{| 9.5 .652 .015] .22 i......
183{Nov. 9, -“ b B 38721 Ll 13 2. ..., 75.5| 6.11110.68 834 .012} .1 |......
206f ‘¢ 18, ‘¢ b 1. 457 .8[...... ...l 15.8]......0...... 84.5 12.2:12. 1.7 .01 I U TP
236] ¢ 30, decid. | much 4 |} 503.8[......]...... b DU D 82 14.11114. 1.6 .028) .3 |......
281{Dec.16, ¢ L 03 412, ... ..., 2.2 .. e 52. | 13.5|f 8. 9 003 .12 | 1.5
363] ¢ 30, ¢ “  |im'd’y || 410.4] 232. | 178.4' 26.8 21.2{ 5.6 7.5 17.1} .11 952 .3 8.2 1.5
3821Jan. 9,°96)dist'ct little A5 372, | N N T 16. | 14.4], 1.6 86| .2 11.8 J......
4471 ¢ 29, v much .3 || 379.2| 362.8] 16.4; 20. 18. 2. 27. | 10.3j 3.75 .804] .18 | 3.25]1.6
504|Feb 19, ¢ lcons'd. 21 292. | 282. 10. | 24.8| 18. 6.8 4.8 10.5|| .6 .454| .04 | 3.75 .9
528 ¢ 28, decid. ¢ 5 || 308.8| 267.2f 41.6] 12. | 12. 0.0} 12. [ 11.54 1.2~ .7 04125 [1.2
597|Mar17, slight |little .15) 326. | 320.4| 5.6 14. | 13.6 A4 21. 9.5] 1.9 .68 .04]13.251.3
648 ‘¢ 30, |ldist’ct |cons’d. .2 || 346.4; 323.6{ 22.8( 14.4 13.6 8l 25. ) 11.8)f 2.6 .6 045 4.5 | 1.5
693|Apr. 8, decid. i 5 | 392. | 358. 34. 1 20. | 20. 0.0} 30. | 14. || 3.5 .76 .045{1.75 | 1.8
7211 ¢ 15, slight [little 4 11 356.8| 354.4 2.4} 12.8 12.8 0.0ff 22. } 11.7|| 4. 521 .06 11.2511.3
67 ¢ 25, decid. [cons'd. 5 || 372. | 303.2] 68.8] 26.8] 21.2| 5.6 4.8 12.4{ .1 .44 .04 13.75 1.2
810{May 6, slight |little .5 || 314.4; 310. 4.4 12. ) 12. 0.0 6. | 12.44 .3 4 .09 11.75|1.25
8981 ¢ 26, decid. | much |m’d’y || 666. | 270.4] 395.6} 38. | 21.6( 16.4j| 12. | 26.6|| 1.5 | 1.2 11 1.37 1 2.9
961{June 8, dist’ct [cons’d. .3 || 385.6 368.4, 17.2, 36. | 20.4) 15.6( 40. | 14.2}! 6.2 .48 .2 .8 11.65
1002] ¢+ 18, decid. i .4 || 378.4} 356. | - 22.4| 26.4] 24. 2.4  30.} 12. || 3.8 .5 2 [1.7511.2
1093|July 9, s AT PR || 480. | 452. 28. | 40. | 26. 14. 73. 1 28.3/19.6 |1.2 J41 5 | 1.84
1124, ¢ 15, |ldist’ct LU AR M43.6......0.-.... 2760 ... eennn. 53. 1 13.9) 5.8 641 45 .7 [1.28
1153 ¢ 20, ¢ LT P 327.20......0...... 21.60............ 48. | 11.5(] 4.8 | 1. 5115 111
11811 ¢ 27, decid. | much '...... 344. ' 228.8! 115.21 36. | 28. 8. 13. 1 16.8l1 1.12 .64 2112.2 '1.44

1207 A g, ' echl, one'd, TPOEIN 4 e 4] a2 UL T PR DL TR T B | 1ot 2 U b be gy LeR

2 ¢ o, " b T B 1 A U83 BUrl B B 1L PPN T 2 IN. 1. 0 R i 0 1.36
(KUY IERANE ' . m'd'y [ ST2UN] A20 8L G2, 4. 14. .o 21, Iﬂ.!)| 1.28 .88 D 1.1 1.6
13I8 25, dist'ct ot B 206 8] 2606 27.2] 0. 8. 2. 14. 17.4 .8 .6 .2b .8 11.44

- LH21Sep. 1, ¢ ¢ 8 | 307.6] 280.8| 26.8] 22. 13.2] 8.8}j 20. | 17.5]| 2.16 12| .01 .9 | 1.04

1353 ¢ 1, decid. i .b | 383.6] 347.6| 36. 24. 24. 0.0; 45. | 15. || 6.8 .8 .05 4 |1 1.2

1387) ¢ 14, dist’ct L .1} 373.6] 354.4] 19.2) 22. ) 18. 4. 52. 1 13. )| 7.4 b6y 012 .3 | 1.2

1398 ‘¢ 21, v.sl’ht ilittle .5 | 406.8] 400. 6.8/ 18. | 12.4] 5.6)i 49. | 15.8)j 5. .88 | .046/ .5 | 1.12

1428 <« 28, slight ‘e 4| 344. | 329.2| 14.8 16. | 10.4] 5.6/} 36 15.4| 4.4 .8 d 3 11.04

1443{Oct. 5, decid. |cons’d. .3 | 380.4} 340. | 40.4{ 11.2| 12. 0.0[| 25 12.4j| 2. .4 08} 1.1 .96

15021 ¢ 12, « *  |m'd’y| 400. | 357.2| 42.8| 50. | 17.2| 32.8|] 34 13.5)| 4. .68 | .09 .9 [1.86

1523 ¢ 19, distc’t ¢ ‘e 352. | 326. 26. 21.6/ 18. 3.611 35 13.6|| 4.6 .8 015 1.1 | 1.52

1572 *¢ 28, t £ .4 | 351.6 339.6] 12. 20.8] 16. 4.8 41 14.1}{ 6.2 641 .013] .1 1.2

1586|Dec. 2, s ‘“ Im'dy| 358.8 335.6) 23.21 20. [ 16.4] 3.6[] 39. 14.7j| 6. 48 1 .022) .1 | 1.52

1617 ¢ 8, ¢ ' b 399.2......]...... 19.2......]...... 38. | 13.4)) 4. .96 | .015] 1.3 | 1.52

1729 ¢ 14, slight [little -| ¢ 387.2 319.2{ 8. 21.20 21.21 0.0j| 34. | 12.1)t 3.6 .64 | .025 1. 1.176

1759 ¢ 21, b i ‘e 385.2 374.4| 10.8] 20. 9.2] 10.8) 41 15.6)| 4.8 [1.16 | .025| .5 |1.76

1786 ¢ 29, v.sl’ht ‘v.litt’el *¢ 388. | 387.2 .8 18. 18. 0.0 39 14.8|j 5. .8 .01] .9 |1.6

AVERAGES.

For period Octo- { Average....... 407.4f......]...... 17.9............ 67.94 110.3 9.6 | 1.015] .064] 1.052f......
ber 2, to Decem-% Highest........ 503.6[......0 ... 26.8. ... 0anann 92.5 {17.1 {/14. 1.75 .3 8.2 |......
ber 30. 1895, Lowest ........ 366.20......0...... 10, ). 7.5 | 5.7 11 .63 .003] .075)......

For period Jan- ( Average....... 369.4| 331.5] 39. | 23.4{ 17.3| 5.8 |129.7 [14.5 || 3.55 | .709| .149) 1.72 | 1.44
nary 9, to De-%Highest ........ 666. | 452. | 395.6] 50. | 34. | 32.8 {|73. 28.3 9.6 1.2 .75 11.8 2.9
cember 29, 1896. ( Lowest .. ...... 292. | 228.8 .8 10. 9.2] 0.0 4.8 |9.5 1 .4 .01 d .9

THE RESULTS OF PROFESSOR J. H. LONG'S ANALYSES ARE AS FOLLOWS:
T 1888— Average........ 355.9|...... 30.85]. ... ] ]eennn 32.149/10.92 | 4.107] .707...... .367]......

May 5 to Oct. 27, % Highest ......... | 441.6(...... 120. ..o 56.99 122.4 112,62 [ 1.2 |...... 4.032)......

24 analyses. Lowest ......... | 213.4]...... 3.9 ......}ceeeii)ianen, 3.5415.6 .338| .088|...... .000]......
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_CHEMICAL, EXAMINATION OF WATER FROM THE ILLINOIS RIVER AT LASALLE.
(Parts per 1,000,000)

=} Appearance. Residue on Evaporation. Oxygen _ Nitrogen as
e @ || Consumed Ammonia K
z o E w g | @ |LossonIgnition.|| & :T Albuminoid. l Total Organic. 2 | =
5 Q @ o [———— || § || & 2| 2
gl 8o s | Bl d1E % ola|Bull 2llaal 53 als,]® 2 |g I8, i §]§
4] [ a g B By = <] s 29| 8@ ] 5l o o S | Sglc®? c |2yt zw = ®
" = 2l e |2l 213|228 |s7|2%) Pl |3 || |5 |aF|28| B |sz|2%|| 8|8
g g | B a | R 7|88 Bl s BURT|e¥| = &7 | g% B | #
385{Jan. 9,'06] dist’ct |little Ab) 3788 ... .. - T PO 10. 7.D[eennnn 7 B38r.... .. ve o 06]5.7
408! 20, - consd. .05|| 416 4! 414.4| 2. 16. 16. 0.0{] 11. 7. *=111 A3 .8 .11} 8.
431 27, “ “ .3 || 817 6] 301.2| 16.4| 16 4 12.4 4. 12, 12.5 1.6 R R D, 1.2 .055] 8.
472{Feb. 7, decid. “ mad'y|| 311.6] 286. | 25.6| 18.4] 18.4/ 0.0[] 10. 9.2].. 8] .64 ....|...... 11 .041] 5.
495 17, “ little .2 |{ 312.8] 331.2] 11.6] 20. 9.2 10.8|| 17. 8.3].. 1.45 | 474 ....|...... .85 .045} 3.25
516 ¢ 24, " much |ma’y}| 815.6} 244. | 571.6] 33.6| 20.8; 12.8 6.7|| 27.1;.. 1. 1.36 [......0...... 3.2 .0311.5
537|Mar. 2, dist’ct [consd. | ** 286.8 .| 388 22 16.8] 5.2 8. 8.6|.. 7 582 ...l 1.1 .075] 3.5
566] ¢ 9, o o .15|| 312.8] 282.4| 80.4| 18. 8. 0.0 8.5 8.2 -5 81| P P 1.1 .02 | 3.
587 1%, “ L .1 ]| 296.8] 279.2| 17.6] 16.8/ 13.2|- 3.6 9. 8.5 -6 [R: I DRI IS 8 . L0231 2.75
634 25, “ “ 2 {1 312, | 292.4] 19.6| 11.2] 11.2] 0.0)| 15. 8.3 12 Ad o] 1.15 .035| 3.5
676/Apr. 6, « little .5 || 310. | 304. 6. 10.8| 10.8 00| 11.5 8.6 1.1 502 R D 9 .065| 1.75
w07t 13, " consd. .4 |} 344. | 306.4) 37 6] 10. 10. 0 0j| 14. 11.8 1.3 [N 20 R 1.15 15118
746 ¢ 20, e o .4 || 352 8] 325.2 27.6| 14.4] 14.4f 0.0[ 16. 11.5 .8 56 |...... 1.2 45|13
T8 2, ¢ “ .4 || 359.6] 333.2| 26.4f 30.; 21.2] 8.8} 13. 10.9 .3 BB, ... 1. 4 |2
800iMay 4, ¢ i .4 || 354. | 332, | 22. 20. 18.8| 1.2{ 15. 11.5(.. .7 4 . .9 .375) 8.5
828§ ‘¢ 11, * o .8 |l 416. { 364.8] 51.2| 22. 20. 2. 20. 14.2{.. 1. .8 1. 14 .651{1.5
858] 18, “ “ .5 || 388.2] 354. 34.2] 18. 18. 0.0l 25. 12.9) .85 .52 . 1.3 65124
893 25, decid. |much .4 || 420. | 315.2( 104.8] 38. 19.2] 18.8]] 16. 10. | .5 .44 .95 5 {3.%
920 June 2, “ “ .5 || 366.8] 200. | 76.8] 30.8] 22. 8.8i| 13.5/| 13 6 .6 .44 1.3 b5 2.7
959 *“ 8, ‘“ consd. 4 || 372. | 326. | 46. 24. | 22. 2. 16. 12.8 1.1 .48 1.5 3 127
9931 16, distct s .2 |l 338. | 308. | 30. 16. 16. 0.01] 15. 13. .2 .4 1.8 .35 | 33
1018 ** 22, “ “ 420. | 376. | 44. 36. 18. 18. 22. 13.7 .14 S8 - 1.5 .325| 3.%5
1050| 29, . . 342. | 318. | 286. 28. | 28. 0.0f1 26. 15.3 .3 .8 1.44 |. .65 | 3.2
1078|July 6, e o 384. | 338.4] 45.6] 26. 18.4| 7.6} 33. . H6 1 .56 1.6 |. .7 | 2.8
1104] * 13, - o 390. | 314. | 46. 36. | 32. 4. 46. .8 56 1.52 ). 75| 2.6
1139 * 20, slight |little .| 0. | 346.81 3.2 28. | 24.6] 3.4|] 47. 1.36 484......]...... 1.12 4 |25
1186 ** 28, " consd .|| 386.8| 218.4| 168.4] 26. | 24. 2 1. 2 1.28 |, 225 1.7
1218{Aug. 3, dist'ct o .3 || 404.8] 318. H6.8] 38. 28. 10. 14. 12 1. .375| 2.7
27 12, ¢ o .3 || 332.4] 208.8] 33.6{ 18. H. 10, 15. .068 . 2 |13
1334 31, ‘ o .5 || 386 8f 362. | 24.8] 22. [ 20. 2 44. 052} 1. 1.25 (28
1356|Sept. 7, «“ little 7 || 361.8| 332.8] 32. 8. 18, 20. 2. 1.2 |1 25 [ 1.7
1379 = 14, . consd. .2 || 390.8| 3.0. 8| 20.1{ 20. 0.0if 33. 1.84 .i| B4 2.
1403 y o * .4 {| 383.6] 369 6, 14. 14. 14 0.0f] 32. 1.6 o2 |22
1426| ¢ 28, “ o .3 || 380.8| 348. 12.8] 186. 14.4| 1.6[| 34. 1.12 .3 |12
1449/0ct. 6, decid. 'much Ima’y! 468.8] 335.6 133.2{ 20. 10 10. 17. .48 122
CHEMICAL EXAMINATION OF WATER FROM THE ILLINOIS RIVER AT LA SALLE.—Continued.
(Parts per 1,000,000,
E Appearance. Residue on Evaporation. Oxygen Nitrogen as
Z T a ||Consumed Ammonia .
£ o 2 w g | » |[LossonlIgnition || 5 T |_Albuminoid. ITota.I Organic.” || 2
2l g2 il e |8i8|g|¢ z 15 | § |l | £l = z 13 |l alz 2. 18 1|%8
g 2o g 5 = =1 2le | 2 |2gj8wl| 5 ||sd]| & 91920l 8el] 2|2y 8a| B 8
o0 2 = ® i3 213 2 g lse|eg|l o 98| = & a szl 2 13225 & g
3 > =8 &l g | B 13" |R° & a ll ” BT B |BY |8V @ o
1.06) Oct. 14,'96 dist’ct (little |md'y| 331 6] 320. 11.6, 22.4; 22.41 0.0/} 15. 11.3 9. .76 .56 .32 24 (1 1.2 .92 .28 08,15
1 20, “ “ -4 |t 338.4| 320. 18.4f 22.4] 22,4 0.0} 21. 11.6 9. 1112 2 .56 .16 )1 1.6 {1.12 48 || .106 1.5
1560 “Ra, o o -4 (I 360.8| 328.8] 32. 4. | 18.8; 25.2i| 23. 12.8 9.4/{ 1.6 .96 .48 A8 112 ... ... 095! .7
1593 Nov. 3, u consd. {md’y|| 332.8] 315.6] 17.2;: 24.8| 21.6( 3.2|| 23. 12.5 9.3|] 2.08 .4 .384] .016§j 1 12| .8 32 14111
1622 “ 10, e o o 356.8] 339.6 1742| 21.6| 21 6 0.0} 20. 11.9) 8.8)]1.84| 48| .3 16 41 1.12 | .8 32 025 1.3
1639 ‘16, “ little “ 380 | 348. | 32. 40, 22.4] 17.6}| 16. 9.7 7.9]1.04 | .50 .32 2411 1.6 | 1.34 .26 04 ] 2.4
1668 24, “ i “ 382 | 344.8, 37.2 29. 18. 13. 18. 11. 7.7 1.2 .44 .4 0411 1.6 [1.44 | .16 06114
1688| Dec. 3, slight e “ 396.8( 391.2| 5.6 18. 8. 10. 22. 10.9 9. 1.96 .56 .44 A2 0128 96| .32 .04 (1.8
1705 7 “ ¢ “ 360.8| 356. 4.8 12. 12. 0. 17. 11.3| 8.8}| 1.28 .8 .48 82112 | .98 .16 .04 1.8
1739 <16, ¢ “ o 351.21 310 4| 10.8| 22. 20. 2. 17. 10.5 9.6]] 1.6 .72 .52 2 1.28 .88 4 .05 1.8
1765 24, b “ .3 |; 370.8] 369.6 1.2 14. 10. 4. 21. 9.4 8.5(] 1.68 .48 .4 08 1 1.12 .88 .24 .05 .8
17801 29, ‘ e .3 |' 360. | 355.2] 4.8] 16. 15.2| 8H 20, 10.6] 8.5[] 1.76 .48 .4 .08 96| .72 .24 0% 1.1
AVERAGES.
AVETage....oivvviiriiiiens weranes.--.- || 372.3] 326.4] 45.8} 23.03] 17.7 53.] 19.6]| 12.3} 9. 9711 612 .429] .183|) 1.26 .98 .29 255] 2.51
Highest... . . “ 815.6| 414 4! 571. | 40. 24. 25. 47. 17.8712. 2.08|136 56 48 11 3.25 | 1.44 .48 l 1.25 18
Lowest......iiiiiiiiiiiiaiiinins cnnnne 286.8{ 218.4] 1 2[ 10. 8. 0.0'| 6.7 7. 7.7 .1 .36 32 04 8 .72 16 02 o7
. PROFESSOR J. H. LONG’S RESULTS ARE AS FOLLOWS:
1888— Average...... feeeens 19.717|| 8.558]...... .623
May 7 to Oct. 29, % Highest ...... l ...... 14.64 {12.64 Loal]] 482
23 analyses. Lowest... ‘1 3.64 (] 4.4 |[...... .049
1889— Average.. 13.105{] 8.582]...... 1.456/
Jan 14 to Mar. 11. < Highest..... . 20.296((24. }...... 2.808
9 analyses. Lowest...... [ B 6.018|| 5.36 |...... 535

In comg)aring the results obtained by Professor Long for the State Board of Health with our own results, it must be noted that in the
former the free ammonia and the albuminoid ammonia were stated, each in parts of ammonia per 1,000,000, while in all of the work done by
the University, the statement is in parts of nitrogen per 1,000,000

The blank spaces in the columns marked (*),in the above tables,are due to loss of the records; all other blanks indicate that the corre-
sponding determinations were not made.

Each average has been calculated from the precise number of determinations which appear in the table, consequently the averages
for oxygen consumed in the filtered water, the dissolved albuminoid ammonia, and dissolved total organic nitrogen are not of equal signfi-
cance with the other averages. N
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CHEMICAL. EXAMINATION OF WATER FROM THE ILLINOIS RIVER AT PEORIA.
(Parts per 1,000,000)
E Appearance. |I Residue on Evaporation. o o Nitrogen as
2 & a w o) e Loss on Ignition. =4 g‘f: E gg o 2 Z
g z8 £ 2 o a | E | & 2 | o 2 | Bgl E=|EEl=3| 5| &
g & = S S 5 S '3 3 % 5 o i B | B9 e g
g e 5 8 5 N 2 3 5 <2 | 3¢ > 29| 88 | 85 | 2 2 g
2 . 2 o = = 3 2 Iy 37 | af 3 = 5 | o @ ?
' g g P I ' B g | B &8 Al F | P2
- - - ; A. 28 )...... .04 1.16
31 Sep. 29,'05jslight |little |...... 370, foooif oo ggg ............ ?; gg (1)3 gg ...... o8| 1099
goctk & N | L AR E e sl es | aie| los| mgli @ 1
97} ¢ 21: decid. |much jm’ddy|| 548.8[......}...... 52. |..... N PR é fé lgé (1)§ 12]6 1035739
1331 ¢ 30, dist’ct |little 11 405, [...o el 2(85.g| ............ 8. A I S B 1 18
152 Nov. 5, U c.ons’d. ...... 480. |......0...... 14.4 ............ 63. 3..8 08 el 06| 23
1871 ¢ 11, slight [little |...... 3848l T ool 53 107113 gl 1! a2
328 Dec.27 decid. 'consd. 'm’ddy" 352.4' 293.6' 58.8 l%.4 . . 6.4 8. -7 55 T35
360|Jan. 7,'96||/decid. |[consd. [m’ddy| 298.8......[...... 16.4)......J.-.n.n . . . 326 .- 42
554|Mar. 9,’ dist’ct littlc(:1 2 gggg 3223% lg. %2.2 }gs gg 18.5 1(133 %5 ..’;7 13 .(2)35 15
997|Junel, “ lconsd. | .4 | 350.8| 342.8] 8. o 49l 161 1007 151 361124 ] 21 1.75
10370 427 slight llittle .4 11322, 1290. | 32. 25 20.8 . . . . . . -2 11
1095 July ll,, dist’ct |consd. (; Ezg }.}2:} ?;;‘g .]272.2 }2733 ?)g %g lg.] 83) ig 1?2 3%5 1.8
Wy . i o IR 2096 . . - - - . o B )
H«Iv}:l\"‘g'::g' g “ U soel Biacel Ssoel aese| dese| ool 21, 13| 16} 56| 1.2 35| 1.5
AVERAGES, o
- amp = s g s T e - o S.6H] .22 L616] LLO06] L2000 2.59
AVOFIEe. i h‘:l& ‘.i.‘la,.l‘;' ::2;: .-...l.. .l"l).;:. t.lul ‘l“l;.H l::.'.‘lh | .;.’ : it ‘|4()(| o 7.:;9
i [T £ I S § A HL nd. 20, 4. NG H . . L3 )
Laimegteree e | e fanae] W | Reel don | o0 Il ol a || ol el s | s | i
CHEMICAL EXAMINATION OF WATER FROM THE ILLINOIS RIVER AT HAVANA.
(Parts per 1,000,000.)
E Appearance. Residue on Evaporation. o Nitrogen 1s 4 EE
z 3 Q G| B B o
= oo g @ g (é) .Loss on Ignition. & @ u'<q [ = 2 2 s8w
1N N AR N A e R P RN
" g 2 g 2 &1l 351 8] ¢ |39|8&e s | "9 s8 |88 5| &5 8%
3 = - & 2 | 8% R T E g2 | ¥ 2 || Fog
18/Sep. 24,795} slight |consd 1129520t .~ N T T 32.5| 5.3 .67 2821 .15 .4 3.57
32|0ct. 1, decid. s 10 350.6[...... ..... 47.4..... |...... 11. | 8.1 .6 416 05| .3 2.75
54; * 8, slight & A0 351.6]. ...l 5.4 .00 ]eneens 48. | 5.9 .6 .268] .4511.35( 2.2
4] ¢ 15, s « 1)) 424.8(......|...... 11.6|..... |..... 62. 5.3 .09 | .508] .5 .9 2.25
104| ¢ 23, dist’ct| little 1433, [.... ]l 10.2......0..... 64. 5.7 .64 ] .364 .35| .45 2.35
129 ¢ 29, ¢ b 1 389.2[......)..... 23.2...... ...t 56. 5.8 .6 .318] .175) .9 2.25
162[(Nov. 5, “  lconsd. .11 398. {......|...... 23.4)......]..... 60. | 6. 1 5021 .25 (1.5 2.37
190] ¢¢ 11, slight ¢ 1] 378.4. ... ...... 19.6{......]..... 56. | 5.2 1.5 47 .2511.8 || 2.67
208{ *¢ 19, v o .03|| 370.4/......[...... 19.6)......[..... 52. 1 5.3 1.1 476 .16 | 2.4 2.75
2261 ¢ 26, decid. L 2] 384. [ ...l b7 S PN I 55. 1 7.4 4 714 .13 | 2.6 2.9
238|Dec. 3, i« much .04| 400.2[......]...... 11.8......0..... 51. | 8. 1. 1.1 15| 3.2 3.2 -
254 ¢ 10, dist’ct ¢ .03|[ 388.2..... {...... 10.8|......[|..... 47. | 11.1 || 2. .686] .05 1|3.95 | 3.25
291 ¢ 17, ¢  |consd .03|| 432.8......|...... 25.6]......[..... 52. | 8.05[ 2.87 | 1.01 .017] 3. 2.8
323 ¢ 24, decid. | much [m'ddy|| 638.8......|...... 26.8........... 27.114.91 2.251.28 .06 { 2.12 |[10.
341] ¢ 31, “  {consd ¢ 536. l......|...... 28. |......|..... 9.5 9.3 .8 .746] .05 1 3.4 ||12.6
AVERAGES
Average......oceieiiaiiennnnennnnn 411.4].....|-..... P T 45.5] 7.42|| 1.05 ] .609] .189 1.88|.....-
Highest......coivviiiiiiininnnnnn. 638.8]......0...... 47.4)......0..... 64. [14.91 2.87(1.28] .5 [3.95]......
Lowest..........coiiiiiniiiineans. 295.2......]...... 10.20 ... |..... 9.5 5. .09 | .268 .017] .3 ||......

two feet by the construction of dams, while the original gauge is still used.

During the unusually dry seasons of 1894 and 1895 the river was low, and current exceptionally sluggish. The
height of water above low water mark is less.than appears from the data given, inasmuch as the level has been raised
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CHEMICAL EXAMINATION OF WATER FROM THE ILLINOIS RIVER AT HAVANA.

(Parts per 1,000,000, _
=] Appearance. Residue on Evaporation. o Nitrogen as g‘ %‘_
<
> % 5 @ g w Loss on Ignition. g g e g gg Z Z Q gg
£ g9 g 2 s |l 2| & | & R S | &= || g9 |BE| § | § | =8 |38
= Bg g 5 g Sl 2| 8 2 |cg|Bej 5 Bl 58 [sB| = 2 | 855 (<&
2 S e & 8 El g | s | g laF|sF PR |EB|lB|E |5 =2
2 < e B =1 = o o ; ‘A o
796, : ; TR T8 8 | 426 .07 3.%5 | L.1 .6
ggg"]%‘n' %”96 Crﬁﬁi% %E’Iif;% il %gg'é é?gtzs 1%1% égf ?1.8.6 0.3 1%. 8.8 ‘55| .368] .07[{5.93| .8 }3.2
i Y . " : =3 P . 0.0 9. 8.55l .7 394f .08 (6.25[...... .
400| 14, || tittle | little | .6 [ 313.2/ 308. | 5.2 15.2 16 ! 98
et i Z Z. .6 10- 8 .8 394 1 5'5 1'3 M
413 ¢ 21, [|distct .15|| 300.4| 298. 2.4 14.4 12 8 1 5 w2l 1l 5 12 1183
444 « 28 lldecid.|consd.| 4| 353.6]340.8] 12.8| 28.4 22.4 6. | 12. [11. | 1. o2 Lo (12 |81
el SRR Ak AR AR LR EAL B BN
43(1) “ ig u “ « | 310 |291.2| 88 192 17.2] 2. | 9. | 72| 65| .488 .04[4.25| .828.7
Por| 9’ i h| ¢ |[2896. | 394. |2502. | 56. | 16. | 40. 1.8 45. 5 |2:25| 2220 |4.75 | 8.9
52(5)M Zg éliif’lgé cosd.| « |[323.6| 262. | 608 14.6| 14.6] o0 o | 85| o | 601 loa]4 .95 |[10.2
é?sa “ 10, -‘ « | 5 269.6] 260 9.6/ 16.4] 16.4] 0.0 85 6.4 .7 | .484| .045 3.5 | .7 |p0.
589, 17, “ “ 1| 304.8 282, | 22.8 14.8 12. | 2.8 1m.| 71| 5 | .4 | .023{3.5 | .7 |19.7
619] “ 24, u “ 21 317.2) 281.2| 36. | 18.4| 15.6] 2.8 10.| 6.4| .68| .4 | .035 3.5 | .95| 8.8
55 ¢ 310 T “ 3 || 326.8, 293.6| 33.2] 14.8] 14. 8ll 10.| 765 05| ‘44| .o4502.75(1.1 | 8.
N d%’ “ X > |l 3959 303.6; 21.6] 15.6; 11.6{ 4.y 13. | 7.3 .75 .46 | .0752.25{ .6 || 1.4
i i el T “ 5l 358 1 208.4] 59.6| 21.6| 14. | 7.6 12| 76| 7| 44f 1(2.25 (1.2 |75
A « Y 3 358, | 3088 49.2 20. | 14.4] 5.6 13.{103( 5 | 56| .11]1.87|1.35 | 7.
w2, saavll rot 4l 4150l 1809 2a4] 2 2.4| "3.2013.3| o4 46] 12 1.251.3 | 7.
T8 ¢ 2R decld. [ much pin’'ddy| 504.4 315.2 i3 ) o 24 32183 8 BRI A -l 6.9
MiiMay b fdintiet conad| S SR T d Alo| o0 | d2 | Bl 14| o7l e | 6| 3275|101 || 5
ik AP “ " A hren] w3 2 180 | el | o9l |l 4 215 [12 |62
B0 1, . saavl 4.6l 2o .ol 1434 1608 112 A6l 15 | 125l 45| a6 { .31 2.4 f...... 1.5
899 ¢ 26 decid. | much |[m’ddy]| 443.6] 200.2 . 16. 1.2 . = 3 25 11 8.4
35 2, |laist’ d.| .7 a5L.2( 2712 80. | 20.4 20 (DU T O S 1 2. :
935/June 2, dist’ct | consd. A) B 533 58 20 >0 ool 125 1005 1 4 951395 | 1. 8.95
963[ ¢ 9, % 1 .2 11 338.8 : 2.8]  H6. ). .].:4 2. 3§ 12. : 54 > 35 i3 "6
990 « 16, ‘ “ 2 || 362. | 318. | 4. 16. . SR 2 |2 1.3 | 1.8
logsl « 23 ... 0. PP s 356. 1302. | 54. ) 36. 0 22. 1 14,10 18. 1127 5 . . . .
1058 1 JUn.30, [eeeeifereeeaifeann. | 328. ,308. | 20. 1 30.4 20.) 104y 17.110.2y .52( .4 [ .25 2.8| 1.085.3
1080 | July 7, |{.......loooli 360. (318. | 42. | 24.) 16.8 7.2l 2. (133 56 4 | 3 | 1.3] 1.36|4.6
16| a4, || 312..[324. | 48. | 22.| 18. | 4. || 23.|13.1 .32 32| 5| 11 1.6' 3.4
51| o2n || 320. | 202.4| 276 14.| 14. | 0.0 20. |10.2]|| 76| 4 | 35| 4| 28|12
1183] ¢ 28 |l....... much |...... 515.2) 277.6( 237.6] 25.2/ 20. [ 5.2/ 11.|15.2( 01| 62| 09| 1. | 1.44|6.3
s R LR EOR AR VR AL B CREIN
1319] ¢ 26, “ X 4|l 344.8 3236| 21.2) 92| 92| ool 18 134 24| 4a] 3| 17| 12 Is.éS
1338 | Sep. 1, « ¢ -5 (1364.8) 286.8) 78. | 20. | 4. | 6.4 18 |14.2| ".36| .88| 11| 1.3] 1.12}5.7
e u | n ey e 2 ) a8 B ) ) s
1401 * 22, . t 4381.6/ 2948 86.8 1520 14., 1.2/ 26. (146 6| .56| 14| 1.6 1.20] 4.8
1432 ¢ 29, “ “ 3|1 348.8( 272. | 76.8| 16.4| 6.4 10. | 24. {11.1| 8| 64| 1250 1.5| 96| 4.3
1448 | Oct. 6, o “ |m'ddy|| 400. | 350.4f 49.6] 22.8] 9.6/ 13.2] 28. |12.8 | .72 32| 1| 15| .96l6.35
1497 ¢ 12, « g 711 369.6] 316. | 53.6| 29.6| 23.2| 6.4 16. |10.6 1 .28 .36 .125| 1.6 | 1.04,6.95
1536| ¢ 21, « v “ |l336. | 318. | 18. ﬁ 52. 0.0 14|78 .32 44| .055] 1.8 1.1§ 6.3
2| « 97 w . 366. | 324. | 42. 1201 20| 16.] 9.8l 28] 58] 04| 1.2] .96 5.
iggs Nov. 4, g « « 1 340. [ 310.8| 20.2[ 17.2| 17.2] 0.0l 18 [ 11. 560 .32 | 04| 1.3| .88 5.2
1624 ¢ 10, “ “ ¢« |1 342. | 322.4[ 19.6| 28. | 21.6 6.4/ 20. |10.5 .76| 52| .03| 1.5 96l 5.4
1644| ¢ 18, g i | 364.8 335.6| 29.2 22.8 22. .8 20.] 9.3| 1.48 44| 035 1.2/ 1.2 [6.25
1667 ¢ 25, “ “ “ 11373.6,348. | 25.6] 26. | 18. | 8. | 16.( 9.4| .e8] 36| 05| 2. | 1.28]6.5
1685 | Dec. 2, « “ “ 11362.8 354.40 8.4 12. | 9.6 2.4/ 16.| 831! .64 36| .055 2.8 1.2 (6.2
1710] < 9, « little | “ | 349.6 348. | 1.6] 24.4] 24. 4| 18.(10.1| .92 .36 | .055 1.9 .88ll5.9
1732| ¢ 16, T “ « |1'376. | 368.4] 7.6| 20.8| 18.8 2. || 16. | 10. 92| .4 | .025 1.1] o6ll5.7
1760| « 23, 5 g “ 11355.6,348. | 7.6 12.{ 12. | 0.0 16. |11. || 1.08] .4 | [055| 1.4 .oell5.25
11181« 30, L “ .311'364.8 359.2] 5.6/ 16.4! 16. 4l 18.'10. I' 1.33' 361 035! 1.5 .96'4.4

The records kept by the staff of the Biological Experiment Station of the University of Illinois, located at Havana,
show that during the year 1896, the water in the Illinois river at Havana was much higher and the current more rapid
than they were during the two preceding years. Above, we have given the actual readings from the established gauge,
but from these data two units must in each case be substracted, since the low water level has been raised two feet by the
construction of dams.
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CHEMICAL EXAMINATION OF WATER FROM THE ILLINOIS RIVER AT HAVANA.
(Parts per 1,000,000.)

AVERAGES.
Residue on Evaporation. a Nitrogen as
P Q <] >
. g (éi L.oss on Ignition. % g g E E; E E 9
Date of Collection. =] @ ] w = 1 el o £ = = Ayl
I h-] o a g% B 2] ] H e S
Sl 2| 8| 8 |solde|l 5 |Bejleg|csE| 5| & |EE
= 3 a S | an | 25 e & g% | B8 2 2 5=
2 2 = & e’ e P k
Average ....... e eaaaan. 404.2] 309.9| 94.3] 21.5{ 16.7 4.8} 15.1] 10.9|| .63 .49°| .134] 2.341] 1.17
Highest............oooiiiiiiiiit, 2896. | 394. (2502. 56. 26. 40. 38. 45. ]| 1.48 | 2.25 .5 | 6.25 | 4.75
Lowest.............iiiiiiiiiL, 269.6| 249.6 1.6 9.2 6. 0.0 1.8)] 64| .1 .32 .023| .4 .60
OMITTING NO. 525 BECAUSE OF ITS VERY ABNORMAL CONDITION.
Average. ........iiiiiiiiiiiaiiien 355.3| 308.3| 47. 21.2] 16.4] 4.8 15.4| 10.3| .63 .455] .135| 2.35 | 1.06
Highest............... ...l 515.2| 368.4| 237.6 44. 26. 20.4|| 38. 15.3|] 1.48 .88 .5 16.25|2.8
Lowest......cooveiiiiiin .. 269.6| 249.6, 16/ 9.2] 6. 0.0 3.2] 6.4| .01 .32 L0231 4 .6
RESULTS OBTAINED BY PROFESSOR.J. H. LONG, FOR THE STATE BOARD OF HEALTH ARE AS FOLLOWS:
May 17,1888, to ( Average.......... 301.78|...... 11.583 .‘8.142 .342) 43 |...... 23 | PO
Nov. 1, 1888;{ Highest .......... 465.9 |...... 25.842(13.72 976 .7 |...... 2.646}......
24 analyses. ( Lowest........... 243.5 |...... 3.86 | 3.68 .036] .31 |...... trace|.....
Jan. 14, 1889, to ( Average.......... 352.4]...... 9.277] 9.234|) 1.078] .585|...... 414]......
March 11; 9< Highest........... [} 477, |...... 16.496/14.45 {{ 1.94 { 1.008;...... 1.2 {......
analyses. Lowest........... 305.51...... 7.43 | 5.12 642 3414...... trace|......
Durin;\r 1804 the following analyses of water from the same point were made at the University:
May22,.......oiiiiiieiiiiia, 28D 89.95)..couifiennn. 9.5 | 6.7 .315] .42 |mone| 2.2 |......
JulyIl, oot 307T.9[..... | ... 107.9 {...... ... 25.7 |11.2 .395| .46 |much N I
August D 318.8[......f.cnnnn 80.17..... e innn 39. 6.8 1.945( .63 14...... .06......
September 29,..........oo. L. 2713.6)......]...... 41.46]......0...... 23. 6.7 .45 .33 | none | 2.55|......
November12,.......ccvvvnievenaain. 316.2'........... & 705 T 37.75 1 6.2 6 195, ..... 26 '......
CHEMICAL EXAMINATION OF WATER FROM THE ILLINOIS RIVER AT KAMPSVILLE.
(Parts per 1,000,000.)
=] Appearance. Residue on Evaporation. Oxyyen ||Nitrogen as Ammonia. Organic Nitrogen
2 =4 - o Consumed - Nitrogen. as
& ”g E] W o @ |LossonIgnition.|| § |[-———— Albuminoid. z
8 5 A 2 Q Q| B |- s |2 = I T— v |2 2
a & » =] @ -] = = e} @ -] N-! ® = =
gl *®¢g El gl sl2l8! 8ot 5lagl 55 8 |8cl8ell's|Sg(82 8|5
n = 2 s |l &l3lelg|dz|2s||le|e”]| 5| | glss|eE||Elaslas| !B
s | F ¢ ElE|F|aT|R £7| & I LR AR
1171|July 23,'96} dist’ct|consd. md’y|; 372.4| ¥34. | 138.4; 18. ] 18 0.0 4.2, 174 7.2 .182] .4 32 08 1f 1.2 .88 32| .064 .55
1801 30, “ s o 300 8l......0.c.e. 32 el 59 88|...... .04 I 200 CETTN .96 |.... .1 .8
1232(Aug. 7, “ " e 204. § 223, 2. 1.2 20. 12 7. 7.8[..... 036 .36 [..... | ..... .8 .18 .8
1300] 18, ¢ L o 420.4| 282.8] 137.6 6. 4. 22. I 13. 11.2 7.5{| .036| .56 .56 | none| 1.12 .96 .16 13 .9
131 ¢ 25, ‘ little .2 || 313.6] 274. 39.6] 12. 8 4. 13. 8% 7.9 .004] .48 .32 .18 || 1.12 .8 .32 .1 2.
1340|Sept. 2, e consd. .6 || 366.8] 288. 78.8 36. 112 24.8( 14. 13.1 8.8[| .084] .56 .4 16 ]| 1.12 .88 .24 09113
<1360 +* 8, « ¢ .2 || 355.61 284.8| 70.8] 30. [ 22. 8. ‘ 15 11.6/ 7.8/1 .096| .64 .464] .196j] .88 .68 2 085 1.

- 13831 < 15, «* ¢ .2 |{ 339.6( 298.8 40.8] 26. 26 0.0 15. 10.1 8.1 .088) .4 38| .072([ .98 .88 .08 .065] 1.3
1395 22, decid. |much |md'yjl 378.4| 192.4| 186. | 16. | 12.{ 4.1 12 | 12,9 83| 8] .56] .32) .28 .96| 66| .3 | .068 1.1
1430f 29, * consd. " 325.6] 263. 63.6f 10. 10 0.0{| 18. 10.5| 8.2} .136| .32 .206] .124]] .8 2 .08 .045) 1.1
1415:0ct. 6, dist'ct . .3 || 344. | 286, 58. 12.8] 11.8] 1. 17. 101 7.9|] .138] .64 .48 .16 ] 1.12 .92 2 0615
1499 13, decid. o md’y|| 380 8| 310.8] 80. . 14. 12, 14. 1.9 7.9 .18 .64 .4 24 1] 1.44 | 1.04 .4 0217
1535 ‘20, dist'ct “ v 355 6| 302.8; 52.8] 17.2] 17.2[ 0.0]| 14. 8.8 70| .104; .56 .224| .336]] 1.28 72 .58 06119
1563| ¢ 27, s “ “ 368. | 316. 52. | -38.4| 16. 22 4§ 13. 8. 6.3 .056] .8 .24 .56 §| 1.62 .88 .74 03113
1503|Nov. 3, o “ ¢ 338.8( 296 8| 42. 18.8[ 13.2] 5.6|] 12. 9.8 7.4 32 . .22 .048]| 1.28 .56 72 .024] 1.2
1613 ¢ 10, o « o 334. | 278.8] 55.2| e2. 20. 2 13. 10 8] 7.7|| .332] .56 352| .208j| 1.04 .56 .48 0351 1.3
1650 ¢ 18, “ o “ 352. 1 309.2| 42.8| 19.2} 19.2| 0.0} 18. 10. 8.5|| .644) .56 44 12101 1.44 | 1.28 .16 04|16

“ o, ¢ little “ 387.2( 337.2 50. 58. i3.2{ 38.8|| 17. 10 3f 6.6 .856] .44 4 A4 1.96 | 1.44 .32 .03 1.7
1681|Dec. 1, . - .3 || 352 | 337.2{ 14 8 11.6{ 11.6] 0.0} 14. T 66| .4 .36 192 .168]} 1.8 .88 72 .065] 2.3
1708 ** 8, e “ ma’y|| 352.8] 348. 4 8; 18. 18 0.0|| 15. 8.5] 66| .464 .4 .304| .096(| 1.12 .8 .32 .045] 2.2
1731 ¢ 15, o consd. b 355 2| 340.4| 14.8| 16. 16 0.0}l 15, 8.5| 7.2]| .56 .66 .48 .08 |1 1.12 .96 .18 04116
1758 22, o little .154| 357 6| 359. 7.6 16.8| 14 2.8/1 15. 1R L2 .6 .32 .28 .96 7 .26 .04 1.4
178 “29, “ ¢ .3 |l 354.4] 353.6 .8l 20. 6 14. 15 9.8 7.5 .656] 56 .32 2411 1.28 B .48 03115

AVERAGES.
Average 295 2 59.2] 22.4 14.6/ 78y 13.4] 10.1 7.5 .261 508) .354 166/ 1.17 93 . .0621 1.39
Highest.... . 420 4 186. 52. ‘ 26. 38.8' 18. ‘ 174 8 8]} .856; .8 .6 1.96 | 1.4 .74 18123
Lowest.. ..o iviiiiiiiiiiii i .8] 10. 4. 0.0 4.2] 7.7 6.3)] .032| .32 192 08 .08 02 .55
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CHEMICAL. EXAMINATION OF WATER FROM THE MISSISSIPPI RIVER AT ALTON.
(Parts per 1000000 )

g Appearance. Residue on Evaporation. Oxygen Nitrogen as ol
“ b o |{Consumead Ammonia . 2 82
& - 3 w g | £ |LossonIgnition|| & Albuminoid. Total Organic. 2| 7 ||lges
gl E% g 2 ofl 31 %! 2 slhe | = g1 8 |"g°
=3 8 o) 2 & 15 @ L=} ® w || & = = &) » g‘ @ k] = [=1 2o
] o Z g SHEI S8 |3 |Sg(esllslegd| sl 8|8 |S0iE) 58 (20lBwll 5] & garm
" 2 2 T B I O O IR -6 (O O R O < B - = - -8 -
8 = = &1 & | B s¥|78 = a 87|75 & 2% [&" £ RSy
1114 July &4, q........ P 314. | 212.8] 101.2 4. 12 8 1.2]| 9 12.6( 88, 016 .32 x8 4 96)... .. . .02 7 8.1
ll54i I P | PO, cee e .ol 754. | 231.6] 522.4 21.20 114] 68| 6 0.4 9.311 .034 .96 4 .56 2. 1.2 8 082 91l 10.1
1224'Ang. 4, decid. |much |ma’y|| 656.8] 3 5.6| 331.2 30. 6. 1. 1. 15.9)...... 0380 .8 [.....[.... NI T RO 025 .91 10.3
12660 ° 11, cons'd.| ** 442. | 292. | 150. 18. 12.4f 5.6(] 10, 12.4 6. .012| .56 .48 .8 1.12 .64 48] .015| 1.8 9.65
1299p ¢ 18, “ N “ 655.21 276. | 379.2{ 34. | 28, 6. 9. 13.9] 7.1 .06 .88 b6 | .32 1.44 .8 641 .03 .8 7.8
1312 . 25, o " .3 11 496. 1 260.8] 235.2{ 16 10.4] 56| 11 14.4| 6.8]| .008| .4 .32 .08 1.44 .64 81 .05 .8 5.4
1341|Sept.” |, dist'ct e .3 || 434.8] 238.8| 196.- | 30. 4. 16 1. 124 7.9 .05 72 521 .2 1.1% .8 21 .om .9 6.6
1361 8, * “ mda'y{| 396. | 240 §| 155.2| 16. 12, -1l 10 139 83f .024 .68 419 .268 961 .6 36| .03 Bl 4.1
1384) * 15, * N “ 380.8} 237.6{ 143.2 24. . 10. 9 11.9} 6.8f] .012f .48 | .3 .18 8 58] 24| .08 .9 «.5
1404} 23, decid. |much Lt 522, | 171.6{ 350.4| 10. 10. 0.0;} 5.8)] 61| 7.2 .028 .56 32| .4 2.08 B 1.28] .08 1. 2.5
1429 29, o o o 470.8( 209.6] 261.2] 9.2| 5.6] 3 6]| 1. 143 7 032 .61 42 2 1.12 .8 321 .015 .8 6.5
1451(Oct. 6, “ ” L 972. | 226. | 746. 2.2 16. 9.21| 12. 214 6.6/ .02 (128 241104 2.4 4] 2. 0011 1.1 4.2
1498 13, o cons’d.l ** 403.2| 262.4] 140.8] 22 4| 22.4] 0.0f] 15. 11 8] 7.9|| .018] .56 .4 .16 1.44] 1.04 .4 017 .9 3.3
1534 ¢ 20, o v ‘ 455.2| 256.8] 198.4; 18.4| 18.4; 0 O} 10 11 6. 012 .72 .112)  .608[[ 1.6 .64 96| .036; 1.1 3.05
1564] 27, dist'ct o “ 368. | 249.2( 118.8| 21 6] .2 2.4/ 9 9.9 6.2|] .028| .64 42 1 .22 .96 RE) .24 | none .6 2.8
1591|Nov. 3, “ “ “ 347.6| 240.8( 106 8| 14.4] 14. 0.4t 9. 10 31 6.3|] .012] .24 .192)  .048)| 1.28 4 .88 |none .5 2.1
16141 10, « o “ 372, | 220.8] 151.2] 20. 12. 8 9. 12. 6 8{t .072] .408f 32 .eesll 1.12 72 K 021 R 3.3
1642 17, v o b 312.4| 248.4| 94. 20.8) 15.6( 5.2|| 10. §( 10.81 5.€]] .164| .4 .82 .08 1.28} 112 A6 025 1.1 3.8
1669 24, . “ “ 280. | 231.2 48.8| 18. 18, 0 0f| 0. 13.2F 8.15) .316] .4 .36 | .04 1.6 | 1.28 32| .027] 1.3 3.95
1680, Dec . ¢ “ ‘ 286 | 246.4 39.6] 12. 12. 0.0/ 8 841 8.2/ .108] .32 .1921 128l 1.28! 1.04f .24] .05 1.1 4.2
1709 g o Nittle | ¢ [ 280 4] 260. | 20.4] 10.8] 10.8/ 00| 9. || 10.4 7Ty .12} 4 | 208 .192]| 118 72 4| .02| 1.1} 3.
1730 ¢ 15, “ “ o 305 6| 288.8| 16.8] 21.2[ 21.2] 0.0} 8.6 707 .136] .64 4 .2 1.12 881 o4l 02] 1.2 3.5
1764 23, " cons'd.| ** 258.4| 203.6] 54 8 13.2| 8.8 4.4|| 8. 15 7] 12.7] .208] .4 x81 .12 1.12 48 641 031 1.2 5.6
17770 27, ‘ b 8 '] 233.2| 217.6] 156 14. 12. 2. 7. 13 12 4 1441 .304' 24| .061] 1.12 72 4 017 .9 4.45
AVERAGES.
Average. ............ .. ... ceeereeel |l 434.4] 243,71 190.7] 18,9 14, 4.711 9.5} 13.1] 7.6f| .069) .571; .333] .226|| 1.3 .69 52]| .025 O
Highest ... . .|| 972, | 325.5] 746. 30. 22.4| 24. 15. 24.4! 127 .316{ 1.28 44 ] 1.04 2.4 1.28! 2. .08 1.8 [f......
Loweet.........coo0 veel il L....1) 233,21 170.6] 15,67 9.27 5.6f O. 5.8 7.7 6. -008] 24 12 .04 .8 .4 A6l 00 ) 501, ...

THE RESULTS OF ANALYSES OF WATER PROM THE SAME SOURCES MADE BY PROFESSOR J. H. LONG FOR THE STATE BOARD OF HEALTH ARE AS FOLLOWS :

1888— Average.. 055

July 19 to Nov. 1. Highest .. 134
15 analyses. Lowest.... 004
1889— Average.. 422

Jan. 14 to Mar. 4. Highest .. 518
Lowest .. 318!

CHEMICAL EXAMINATION OF WATER FROM THE MISSISSIPPI RIVER AT QUINCY.
(Parts per 1,000000)

E Appearance. Residue on Evaporation. 9 Nitrogen as
Z & ] w o 0 Loss on Ignition. e Z [ »&
B E% Sl 8 | ol 2l E| & R S| EE| Bn | BE| 21 23
g BQ g B 2 S S ] =3 Sy | Sw = 2a By g8 2 o A=
5 2 a ® 8 8 < 2 =3 <= | Bs 5 g g8 | 85 Y & =43
3 g 5 : 4 3 £ | 8¥ | a* 7 F Fe | ¥ 2 | o
c - T g h £ : | ¢ B
T1,0ct. 14,°95(]. . ... ] .o e 190. |...... ceaned]| 2B.8 it 1.6 | 14.5 02| .464 jnone| .1 |......
168 Nov. 6, |l.......|..... B D 162.2}......0 ..ol 3.6 ... ...t 3.3 8.2 .01 ] .168 24 |......
242 Dec. 2, |[.......0.. o0 coe. | 198.6)...... veeeed] 32 il 3.8 7.6 037 .512 € .14 .
574'Mar.ll,’96 .................... 226.4f......0...... 12.4 |.....4..... 2.9 T8l 09 {23 |......
1129|July 16, decid'd|consid.|......| 209.2| 161.5] 47.7| 20. 20. [none || 1.85}11.3 .046| .48 |none| .15¢......
1172 ¢ 24, “ f Leeeeo| 218. | 174.8] 43.2] 18. 18. ¢ 1.8 ]12.2 .024| .36 .001 2 |......
1204 *¢ 30, « LA PO .| 226.4] 150.4] 76. | 20. 16. | 4. 1.9 | 12.5 052( .4 001 1 {......
1230} Aug. 6, great [v.m'ch]......] 449.6} 213.6) 236. | 21.2 | 20.8) .4 2.2115.2 .02 7..56 .04 %> 10 P
1285 ¢ 14, disti’ct|consid.|...... 236. | 207.6] 28.4| 8. 7.8 .2 2.6 | 11.2 .024] .4 .36 45 .
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CHEMICAL EXAMINATION OF WATER FROM THE MISSISSIPPI RIVER AT GOLDEN EAGLE.

(Parts per 1,000,000.)

E Appearance. Residue on Evaporation. Oxygen Nitrogen as Ammonia. Organic Nitrogen
o Consumed Nitregen. as
Z ® X w Total Residue. [Losson Ignition.|| —— | & AMbuminoid.
£ =g £ g | o | ———1— 2 | 7| 5| s |= | 2] %
°© ) b=} @ =} =1 = 3 = =
c = =) z o = = a1 H o o = =
g @ g §l5| &8 |cylle|l 8 |2ulBuwlzgigs| 58] 8 g |z2(82] 5| §
n = = e q g 37|28l g las|2gy3R| 5| @ [ B lse|Bs| 5| B
8 @] & = |&Y|_Y B et BT | B = L D I
z £ £ f 0
1281jAug. 10,’96||decid. |much |md’y|) 468. | 218. [ 250. | 22. | 20. .2 6. -032] .08 1.76 Jeeeeui)ennnns 051 .9
12870 ¢ 17, dist'ct [consd .3 || 248. | 212 8] 35.2| 11.2] 11.9[ 0.0 3.1 .056( .64 1.28 [...ooc]ennnns .001] .6
1322 ¢ 28, “ ‘o md'y|| 346.8| 165.6| 181.2( 8. 8. 0.0 Bf..... 5. .012] .8 1.12)...... -v....| .055 .32
1357|Sept. % ‘ “ 2 1] 264.8{ 182.8| 82, 20. 18. 4. 11.6| 7. 4.4|| 028 48] .4 .08 .8 .8 |pone| .048| .6
1378] ¢ 14, o o .2 1| 286. 1 170. | 686. 12, 8. 4. 10.4| 8.1 4. .08 441 44| 000 .88 .88 ‘“ tnone| .1
1396 ¢ 21, much {much |[ma’y}| 486.8] 143.6| 343.2} 14. 7.6] 6.4 14.4] 67 4.2 015 72| .16 .56 1.28 .604 .506| .045| .4
1441|0ct. 8, “ consd. . 250.4] 168 92.4] 11.2| 11.2 0.0 9.7 5.6 4 5/ .0141 .56 128 432 .8 .32 .48 .004{ .32
MBp 9, o o ‘ 250.8} 156. | 94.8( 17.6( 8. 9.6 92 54 42| .008 .4 J104] 206 ( 1.12 | .12 ] 1. .001| .075
1500 ¢ 18, o L o 250. | 183.21 66.8] 19.z] 12. T2 104 58 5201 .6 64| 32| 334 1.36 .88 481 .008) .1
15321 ¢ 19, decid. “ “ 241.2f 178. | 63.-] 16. 11.6( 4.6} 10. 6.1 4. .016] .56 | .176( .3841 1.76 | .7211.04| .007]. .1
1633{Nov. 13, o o “ 238, | 189.6| 48 4 14. 14. 0.0}| 10. 6.4 4. .028| 48| .272) .208) 1.¢8 .96 32| .014] .56
16511 ¢ 19, e “ o 220, | 189.2| 30.8) 14.4f 14.4 00 7.7 3.6{| .02 481 16| .32 | 1.44]1.04 | .4 (3 .32
1694|Dec. 4, bt e “ 244. 1 193. | 51, 16. 14. 2. 12.9] 8.3 6. .036] 56| .32 .24 {1.28| .8 .48 1 .001) .6
1756 19, ‘* e e 250, | 156, | 94. 20.4| 16.8) 3.6/| 14.5| 12.1] 2.8 .064 .56 | .44| .12 {112 .48 .64 .03 .8
157 21, “ “ ‘ 205.2} 138, | 67.2] 18. 18. 00if 17.5| 16.9] 2.4l .036] .56 | .4 12 .88 .72 .16 | .008] .44
AVERAGES:
Average 280.6] 176.2] 104.4] 15.6! 12.7] 2.9)f 11.8] 7.9 4.1]} .03 .589) .276| .257|) 1.21 .693| .466| .02 .408
Highest 486 81 218. | 343.2; 22, 20. 9.6l 17.5| 16.9| 6. .08 06 441 58 (11.7611.04| 1.04f .055 .9
Lowest ...oooiuiiiiiiiiiiii i, 205 2| 143.6| 30.8| 8. 8. 0.0) 7.7 5.4 2.4 .012[ .4 .028] .000)] .8 .12 .16 005 .1

The examinations of water from the Mississippi river at this point are made for the purpose of comparison with
the water taken from the Mississippi at Alton, and constitute part of an investigation of the influence of the discharge
from the Illinois river upon the waters of the Mississippi.

CHEMICAL EXAMINATION OF CERTAIN SAMPLES OF WATER FROM LAKE MICHIGAN, COLLECTED FROM TAP AT 465
: STATE STREET, CHICAGO.
- (Parts per 1,000,000.)
g ion. Oxygen |INj A itrogen
8 Appearance. Residue on Evaporation o Consamed. Nitrogen as Ammonia/ Noiifgélgﬁ. N asg
Z ® e w u | © |LossonlIgnition| & |[I— Albuminoid. ||—
BE| Bo sl aleliglé|E—Taaslalle]2|~ P s |3 |l 2|2
=3 B = =3 2 =1 3 ? 3|3 @ 3 = = H [=I ) ® 2 S| 8w = g
® Q = B 9 B = 5 s | Sy g 5 eql|l @ ~ S |sgigwm e <2 ae " o
5 S el s | "Rl slels|3F|28|>les|all®| s |a5|as) B |a*|ee|l 5|5
a g = a| 2= [a"]a" a'l a a2t T e 2|2
991 {June 1‘6;'96 slight |(little .01 . . 3.1 2.5 ...... .01 181 O e | P P 000 C1
996 “oNT, ‘g‘ v .01 . .. 6. 2.9 2. f...... 0081 .06 ..ol dleeeen fee e e e e 000 22
1005 “o 19, o ¢ .0t . . 8. 3.1} 2.83]...... 008 1 . [ O | P ) T .000 .14
1006 ¢ 19, bt o .01 . )12, 3. 2. ... 004 | . [RPPOUS PR | I M .000 072
1105 |July 13, e o ot . ceeed| 100 3. 3.2 | 006 | . PPN PR | TS PO PR 000 1 .14
1109 14, “ “ .01 136. )..... ve ae - 2 PP PR 3.1 1.7 4...... 003 | . [RPPR PR | P P P .000 .08
1274 |[Aug. 13, decid. «“ .03 227.2] 172.4 54.8| 4. 27. 17. 3. 1.8(...... 0031 . 2600, .. .. ..ns .000 1
1440 [Oct. B, none |none .03 140. | 140. 0.0] 8. s. 0.0 32| 2.3 ..... 003 ] . 2320 ... ... .000 | .098
1474 “ 8, slight |little .02 149.2|......].. ...t 33.2..... Lol 2.0 2.2¢...... 002 | . 204 .. .000 .2
1679 [Dec. 1, o e .03 144. | 139.6] 4.4 6. 4 8| 1.2 3 5|1 3. 2.7 .002] . .072) 064 .72 6 .12 4 001 .28
1702 “ 7, ‘ o 04 142. { 131.2] 10.8 8. B. 0.0; 3.6| 26| 2.1 006 | .088 .08 008! S .001 A7
1722 “ 14, e e .03 146.4) 140 4] 6. 11.2] 10.8 .4 361 3.1 2.1 .008] .178 .086| .08 .64 | 52 .12 | .001 .052
1756 e 21, s s .06 145.2| 137.6| 7.6 8. 8. 2. 3.1‘ 4.3 8.3 [ .008 [ .12 .096] .024{| .48 | .176 .304(t .000 2
1766 e R6. o L4 [ 140.41 132.8] 7.6] 6. 4 2. 3. 29| 251 .0031 .08 56 .024|] .1761 .16 .016}] .L01 .15
AVERAGES.
AVEIage.....vivieoinn i, 147.7] 142. | 18. | 12.6] 0.8] 3.22|| 3.15|| 2.49] 2 b4|] .0040] .0917] .08 | .04 || .471] .364] .14 || .0002] .14l
Highest.. . ... 227.9) 172.4] 54.8] 4. ‘ 27, |17, 3.8 4.3 3.3( .01 176 | .096 .08 2 .6 314 .041 .28
LOWESt .ovriiieiiiient e |1 1840 11312 0.0] 6. 4. 0.0 2.9 1.7 2.1 4] .002 | .06 .056 .008j; .176| .18 .018 |l .000 .052

These analyses of Lake Michigan water were made in connection with our study of the pollution of the Illinois

River with Chicago sewage.
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CHEMICAL EXAMINATION OV WATER FROM QUIVER

(Parts per 1,000,000,

LAKE, NEAR HAVANA.

Appearance. Residue in Evaporation. Nitrogen as
Z S 3 w0 - g ge | % »E

g 33 g 2 a a m oy 5 2 g 5 | Z Z S

g 20 g 5 g g g2 | ® S | 8% || 87 | B8 | & i %

g g% 2 e S g €s | & p | a8 || 88 | 35 | § 5 | 28

' g - ' PE & 5 58 | 8 g | F®

A T ; P k
19{Sept. 24,95 || consid. consid. {........ 284.2 1 21.6 ! 262.6 2.1 1 2.45 .122 118 | .02 399 [......
33|0ct. 1, slight |..........[........ 254.6 | 29.2 | 225.4 2.45 | 2.15 .08 .132 | .001 28 [......
53 ** 8 f}-.-....... little |........ 249.6 | 20. 229.6 1.8 1.6 .03 056 |...... A2 [l
73 ¢ 15, fl.......... LU P 256.6 | 14.8 | 241.8 2.2 1.4 .024 088 |...... 22 ...,
105 ¢ 23, oot 244.2 | 15.4 | 228.8 2. 1.5 .016 06 |...... 084 ]......
130 ¢ 29, f.......... little |........ 250. 5.2 | 244.8 1.75 | 1.25 .02 082 |...... 20 ...
163|Nov. 5, slight [T P 234. 25.2 | 208.8 2.3 1.6 .03 144 ..l 14 [......
B ) O P | A 242.2 | 22.2 | 220. 2.3 1.25 .014 .064 { .001 42 ...
2071 ¢ 19, J[.......... little |........ 236. 22. 214. 1.9 1.35 .036 .096 | .004 .28 |......
2271 ¢ 21, slight LS P 226.4 6.4 | 220. 1.8 1.1 .008 .062 | .002 I 2 PO
239{Dec. 3, ‘e L 306.6 7.21299.4 2.5 1.6 -.008 071271 .02 12.8 ......
AVERAGES.

AVErage.........vovioiiiine cas 31| 11272359 2.1 | 1.5¢ .035| .089...... ATT |
Highest......oooviiiiiiiiiiiiaiieiiiiianann, 306.2 | 20.2|299.4| 2.5 | 2.45| .122| .144 |...... 2.8 |......
LOWEBE. ..o o oerietenieiieeeaie i 226.4| 5220881} 1.8 | 1.1 || .008| .056(...... 84 f.....

The examinations of the water from Quiver Lake were made primarily on behalf of the Biological Experiment
Station of the University. During the period covered by the analyses the lake was fed almost exclusively by Quiver
Creek, and the data may be regarded as characteristic of the waters of some of the smaller, uncontaminated streams

of the State.

CHEMICAL EXAMINATION OF WATER FROM BIG VERMILION RIVER AT

(Parts per 1,000,000.)

LA SALLE.

Residue on Evaporaticn. Nitrogen as
Z g w i Q s >
z s EJ g v Loss on Ignition. = 5 a Es > = o 2 =
=] g - = w ,g » = a e B ] 8 =4 g = =
g e ° [=] 3 & <) o ® o H® B+ Ba ng > =
13 5 2 124 = o S =0 153 -] o oo o8 foling - ®
o] S & 2 < - <= Be ® o o Sg B z -4
B & o o B ow 3 : = B 28 = 2 o
e & = e a' 3 B : ' 8
384 Jan. 9,°96 416.8 O TR P 1 S T T 8. .5 * .002 7.5
405 20, 466. 454.8 11.2 37.6 35.6 2. 1. 2.5 035 8.75
433 o2, 304. 276.8 27,2 20. 18. 2. 4.2 6.9 .02 7.
473 Feb. 1, 360.4 298, 62.4 25.2 25.2 0.0 3.7 8.5 .02 8.5
494 09, 383.6 378. 5.8 24. 20. 4. 6.3 1.9 025 5.2
515 “ 24, 372.8 263.3 109.5 26, 16.8 9.2 4. 11.5 .02 2.7
538 Mar. 2, 335.6 3%7.2 8.4 29.6 28. 1.6 4.2 2.9 .025 7.5
586 17, 388. 384. 4. 26.8 26.8 0.0 7. 2. 027 6.75
635 ' 25, 387.6 378.4 9.2 2. 17.6 9.4 10. 1.3 .05 7.
677| Apr. 6, 471.6 416, 55.6 “8.8 4.4 4.4 10.3 4.7 U35 6.25
707 ‘14, 358. 298.4 59.6 21.6 14. 7.6 12, 7.6 .11 2.25
745 “ o, 412. 4U8. 4. 32.4 32.4 0.0 14. 2.9 K ] 5.26
772 “ 2, 420. 368.4 51.6 4. 38.4 5.6 - 6.5 3.9 .03 4.75
801 May 4, 402, 336 |..o.o.- aiifieiiiiinen 9.4 2.5 .045 5.5
829 13, 404. 402. 2. 26. 26. 0.0 10.7 1.9 .4 3.2%
859 “ 18, 832.8 338.8 494. 26. 18. 8. 6.2 17.2 .u5 2.7
894 25, 423 .2 314, 109.% 32, 18. 18. 3.9 8.6 41 .38 .8 055 4.7%
028 June 1. 392. 382.4 9.6 5.2 25.2 0.0 8.5 3.5 .008 2 5 .035 5.75
960 10, 422.8 400, 22.8 38. 28, 10, 13, 3.8 .015 .18 7 .03 4.1
992 “o19, 380. 360. 20. 36. 24, 12. 9. 4.6 .04 .3 .8 .035 3.7%
1015 29, 432. 414, 18. 42. 34. 8. 10.9 3.4 .02 .16 1. .02 4.
151 ‘o2, 416. 408. 8. 32.8 30. 2.8 16. 3.8 .036 .2 .62 (24 4.
1077| July 8, 490.8 482. 8.8 32.8 32. .8 25. 3.2 .04 .24 .38 .02 3.4
1103 ¢ 3 098. 562. 36. 28. 26. 2. 46. 2.4 .036 .3 .44 016 2.4
1140] ¢, 574.8 562. 12.8 25.4 25.4 | 0.0 42, 3.7 034 .2 .48 02 0.9
1185 ‘80, 334.4 308. 26.4 30. 32. 2. 4. 7.5 .032 24 .6 .07 3.5
12190 Aug. 3, 331. 328. 3. 34. 31.2 2.8 57. 8.8 032 .32 .96 .01 2.3
. AVERAGES
Average............. 427.6 380.5 47.1 31.1 25.7 4.4 11.9 4.91 .03 245 .661 035 4.65
Highest... . 832.8 562° 494. 44. 38.4 168. 46. 17.2 .04 36 1. 1 7.5
Lowest.......o..o... 331. 2063.3 2. 20. 14. 0.0 3.7 1.3 08 .38 002 .9

*Blank spaces in this table are que to the loss of records by fire.

06

'SIONITTII J0 SHUI'TdANS HALVM

SHHLVM ADOVAUNS dO SHSATVNVY

16



CHEMICAL EXAMINATION OF WATER FROM THE ILLINOIS AND MICHIGAN CANAL AT LOCKPORT.
(Parts per 1,000,000.)

=] Appearance. Residue on Evaporation. Oxygen Nitrogen as
14 - a || Consumed Ammonia
z cg 5 w g g Losson Ignition.|| & P Albuminoid. ‘ Total Orgaunic. 2|
o [ I3 Q ] 2 ] = = =
2 gq c = =T = A - O T - 2l 5a Al al8 |% Hla |8 g 8
& ) = 8 o s = 151 5 2g|lswe ] 5 o o {~g|o® o 2ol pgw - Y
2 5 Sl S|P F|E|&|E |aF|5E| ® | &F sl E|az|8F) B [a5|25)| 8| 8
R Bla| = a7 ef B FBT R R AT T B 8
524{Feb. 25,'96||dec’d'd|consid.|m’'dy || 659.2| 596. | 63 2| 51 2| 32.4] 18.8)] 137. 32.4 14. X N TR 5.5 3
541{Mar. 2, e “ o 617.6] 573 2| 44 4| 52.8] 46 4] 6.4{| 9. 28 7|.. 8.7 35 |............ 6.51.. .15
559 -+ 9, o ¢ “ 689.2) 643.2| 46. | 48.8; 41.2| 7.6 108. 35. |.. 9.5 41 .....]...... 5.75|.. A5
584 ¢ 16, “ « “ 563.2( 479.6) 83 6] 55.2] 17 6| 87.6)| 74. 32.7].. 10.5) 321...... 6.25].. .15
616] ¢ 43, “ “ e 571 2 550.4| 20.8] 46.8] 44.4| 2.4]| 83. 35.1 11. | 32 6. |.. .25
656/ ¢ 80, “ - o 664.4f......0...... 478 ... ... 124. 35. {.. 17. | 2.8 5.25].. .1
688|April 6, “ “ o 559 2..... [...... . ) 80. 34.5 1. ] 2. 2.75]. .25
728 ‘¢ 15, “ “ e 55¢4.4] 518.8; 35 6| 36.8) 26.8[ 10. 82. 36.4|. 4.1 2.2 3 75].. .12
7691 ¢ 24, o “ - 612.4| 530. | &3.4| 59.6] 34. | 25.6| 71. 36.6|. 2. 2. 551.. 15
81¥|May 4, o e ‘e 720. 1522 [198. | 54. | 41.2] 12.8 95, 48.5/. 16. | 2.8 4.5 2
839 ¢ 1, ‘e e “ 609.6! 472 | 137.6| 52. 40. 12. 91. 38 1. 16. 1.2 10. .5
867 ** 18, e e e 670.8) 493.6/ 177.2( 66 8] 328 34. |} 106. 32 5[. 16.5] 3.36 8 75 2
905 ¢ 26, s o “ 638. ( 476. | 163 43,1 39. 12. 8L. 27.7 1.t 1.6 3.95].. Y]
g31|June 1, s «* “ 1224 81110, | 114 8 70. | 52. 18. i] 370. 55. |. 36. 3. 6.5 .3
966/ 9, v . “ 1472, [1178.2| 298.8] 116. 7.1 4. || W5 68.6 49. | 2.8 7. L5
086 ‘¢ 16, “ e ‘ 706. | 540 8( 165.2] 48.8] 20. | ¢8.8/] 99. 49.6|. 15. 1.5 ]. 6. . .15
1030 ¢ 23, e “ o 550. | 484.8| 65.2 41.6] 28.4| 13.2| 97. 70. |. 4.1 2. 3.5 . .2
1089 July 7. “ " “ 428. | 382. ] 46. | 30. | 28. 2. 76. 29. 12, | 2. 3. . 1
117 14, “ “ “* 612, | 4v8, | 184. | 54. 33 6] 20.4)| 92. 37.81 15.6/f 4.4 2.4 1. 1.4 28| 14| 1.4 jlnone| .2
1163} ¢ 21, bl “ " 572.4] 460.8] 111 6 37.2| 8. 9.2|] 109. 35.8] 15. 18.8) 2. 1.44 56| 4.4 2.88 1.52[ .18
1188 28, “ e “ 1]1134.8] 839 2| 295 6] 60. 29.2( 30.8]{ 240, 47 5|...... 22.4] 281 1.44/ 1.36|] 64| 2.4 4. “ 5
12:3|Aug. 3, “ ‘“ “ 532.8( 394.4] 138 4| 33.2] 18. 15.2|1 107. 35.8] 11 7|{ 16. 1.8 1.1% .68 3.52) 92.24] 1.28( .2
126 11, o “ “ 504.8| 242.6| 262 8] 36 9.2] :6.8[( 89. 33.5| 13 8|l 144 1.28 1.2 .08/ 28| 2.4 4 “ .3
1302 ¢ 18, o « “ 564. | 517.6; 46.4| 26, 16. 10. |1 120, 38.7 136/ 14.4] 1.4| 1.3 .1 2.881 224 .54 .3
1317 0 25, “ “ ‘e 470, 1 430. | 40 20. 11.6f 8.4 90. 325 136] 12 1.6 48] 1 123f] 2.88| 96/ 1.92| .02 .2
1337|Sept. 1. “ . “ 604.8] 391.6] 213.2| 34. 5. 9. 73. 325 148y 11.2 2.4 1.7/ 64| 4.88 2.8 1.6 061 .25
1354 ¢ 7, c “ e 56:2.4| 443 6/ 118 8| 40, 18. | 22. 98. 28.5( 14.4(| 13.6{ 2.24] 1.6 .64f| 4.16; 2.56( 1.6 .001] .15
137 14, “ " s 477.6f 442 8] 34 8| 18, 18. 0.0{| 100. 284 11.21 16. | 224 .81 1.44|| 3.36| 176| 1.6 none .25
1399 ‘¢ 21, « o “ 840 8| 587.2| 253 6] 42. | 24.8] 17.2|| 122, 56.11 14 6| 15.2] 352 16| 1.92/] 76| 3.2 4.4 %
1424 ¢ 28, e ‘ “ 610, {426, | 184. | 50. 18. | 32. 96, 46 3 12. 12. 3.04f .64 2.4 5.12 1.36] 3.76)] .15
1452|0Oct. 8, e e e 586. | 500.8) 85.2| 42, | 42, 0o 83 35.1) 13 8)| 10.4] 2.56] .64] 1.92{| 432 1.44] 2.88[f ¢ .1
1504 ¢+ 13, “ o “ 5:2. | 476 46, | 48. 25. [ 23. 1] 105. 315 11.9| 136/ 208 .96 1.12(| 884 1.6 2.24|] .25
1538] ‘¢ 20, “ o e 710, | 465.6| 244.4| 61.2] 20. | 41.2|| 104. 38.5| 14. 15.2) 3.04f .96/ 208/{ 68| 1.6 5.2 .00y 075
1578 ¢ 29, “ o o 514. | 431.2] 72.8] 34, 26. 8. 1] 103. 36. 14.2(| 13.6 22 8] 1.4 44| 1.44 2.96]| .004] .05
1587|Nov. 3, “ “ o 591.91 435.21 156. | 47.2] 18. | 20.2]] 95. 39. 12,0l 16. | 2.56] 1.04] 1.52|] 52| 1.6 3.6 |{ilnone| .1
CHEMICAL EXAMINATION OF WATER FROM THE ILLINOIS AND MICHIGAN CANAL AT LOCKPORT.—Continued.
(Parts per 1,000,000.)
S Appearance. Residue on Evaporation. Oxygen Nitrogen as
2 T o |Consumed Ammonia
£ ,,‘o‘ 2 i g | ¥ |LossonIgnition | & 1 a Albuminoid. l Total Organic. v | 2
B =5 5 4 Q B3 @ ] S o | m 2 iy . L] =] = =3
- le) 13 L= @ [ - — 4 /] o @ s =
g Bg g Hlsllslsi®8)]2|cg|e|5|c88|5l3]|2|2uldw] 2 |Su|[bul 2138
? = 2 e |* ||| gls7|s% " |a" || ®|E|az|a% || & |37|a%| £ |§
2 S| & alal| B 887 a2 - R o - L B
1625 |Nov. 10, j|dec’d’d|consid.jm’dyj| 730.8; 606.8| 12¢. | 74. | 33.2| 40.8)( I14. | 45. 16.1) 12. | 8.84 1.21 2.6i1:7.2| 2.4| 4.8 ynone .}2
1649 17, o s " 620. | 501.6; 118.4 36. 30. 6. 86. 38.4f 16.9{] 10.4} 2.96| 1.28( 1.68|| 5.6 | 2.96] 2.6{[ X 2
1665 2, “ “ " 772.8] 650. | 122.8] 40.8| 36.8 +. || 160. 43.8] 16. 20.8 3.04 1.28] 1.76|| 6.8 | 2.72} 4.8 N .15
1683 8, t “ “ 697.6/ 6 6. | 71.6] 66.8 24. 492.8|l 14¢. | 44.8 16.9)] 11.2] 2.56 1.12] 1.44)| 7.4 ] 2.08] 5.32|| .001 15
174 [Dec. 7, o o * 634. |} 553.6] 80.4] 54. 31.6) ¥22.4}7 137. 45.5| 15.5|] 11.2| 3.2 .06 2.24]| 6.4 2.4 4. .02 .I§
1727 14, e e “ 514. | 468. 1 46. | 58. 32. | _%6. || 100. | 386. 16. 10.9| 2.56( 1.28| 1.28[] 4.8 | 2.24] 2.56/[none .15
1763 “ 2, «“ “ o 628.8) 572.8; 68. | 50.4] 19.2| 31.2i| 149 38.vl ¢35 16.] 3.2 | 1.76| 1.44j| 5.6 | .88 2.72) .006 3
1787 ‘29, - ‘- ‘ 454. | 4:8.4| 25.6] 40. 28. 12. 85 gr.7l 17.911 10.4| 2.56| 1.76| .8 56| 32| 2.4 014 .06
AVERAGES.
Average.......ooiiiiiiiiiiiiis tieeenant 650.4) 533.2| 118.8] 47.9] 29.7] 18.5(] 119.1] 39.2| 14.7)| 14.99] 2.55) 1.17] 5 17] 2.19 2 84
Highest.. . ‘ 1472, |1173.2| 298.8] 116. 72. | 44. || 405. 70. | 23.5|| 49. 4.1 1.76 3. ‘B .....
Lowest....... ... ciiiiiiiiiiiiiiil, 428. | 242. | 20.87 20. 9.2| 0.0]] 7L. 770 11.2] 8.7) 1.2 .64 000
THE RESULTS OF ANALYSES OF THE SAME WATER MADE BY PROFESSOR J. H. LONG FOR THE
STATE BOARD OF HEALTH, ARE AS FOLLOWS:
1888— Average 46.!2 16.23| ..... 10.88] 1.99{......)...... veeeer| 0.00
May 3 to Oct. 30. % Highest . . l2l 25 12 ...... 19.09( 8561 ... .ooonfleeeiefoennd]ieais e 0.00
24 analyses. Lowest .. . 1 ...... 6.38] 1.18) ... ool bl - 0.00
1889— Average. 56 08 22 82 ...... 8.149) 2.489..... |ocoos [[oveen ] ceenr]ereaaif]eennnn 000
Jan. 14 to Mar. 4. {Highest“ 73.63( 29.28...... 11.015] 3.4 |.. . 000
8 analyses. Lowest ........ 40.71| 17.56|.. .... 5.3 [1.96 l......)e.oooujlecennitaidboeac floneans 000

1t is evident that the canal now carries much more sewage than it did at the time the jnvestigations were made by
the State Board of Health,
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CHEMICAL EXAMINATION OF WATER FROM SPOON RIVER AT HAVANA.
(Parts per 1,000000)

y g Appearance. Residue on Evaporation. p? Nitrogen as

= w iti Q »

E 33 £ g 2 . Loss on Ignition. g N 'E gg ” » o
=4 BQ 3 @ 3 @ o e 858 ! e = = N3
g s & S ] 81 2 | Sg|fe| 5 |8c 85188 8} 8 |Bs

= oy 3 o o So ok o i) go BE =g =4 g
¢ = B g | B &% ev |’ P F | s&| B | & |8
199 Feb.18,96)| - -l A 152 38 2.8 = s —

, o B B 28 02 2. |-
sl 21, ... 305.2] 18.8 21.6/ 20. | 1.6 11.| 6.8] * |...... .05 i.s
526, 2, f....... 300. | 207.2| 16.8] 8.8/ 8. 6.3 13.6|. o4| 35| ...
539 Mar. 3, |l....... 200. | 56.4] 12.8| 12.8] 0.0 3. | 4.8|.....[ .0 ‘035 307|000
5620 ¢ 10, [|....... 305.2( 7.2( 18.8] 17.6| 1.2|- 290 2.4 ...l 02| 28l
588 ¢ 17, [l....... 302.8 4.4 18.8] 13.2| 5.6| 3.7 3. (...l 05l 3l
18 ¢ 24 1100 308. | 8.4 144 11| .t 4| Te|.llllll -1 A
654 ¢ 31, |l 206.8] 8.8 14.| 14.| o0.0| 3.7 33l ond 1ol
683lAp"1 7, |l....... 268.8| 15.6| 16.8) 12. | 4.8 4.1] 4.3 s gl
716 ¢ 14, [....... 202. | 234.8 2280 20. | 28| 3.4 83[ ... 005 3.25.... ..
49 2L, el 3024 312 14| 12 28 4| szl 0a] aaellll
719 « 28, |[....o. - 315.2( 189.2) 24.4] 22. | 2.4|| 32| 133|711 320 1.5 ..o,
803|May 5, ll.......|.....olll000| 3siel L] 18.] 18. | o.0] 3.7 axf...llll 04| 1.5
834 12, I....... 262.4] 46. | 12.| 12.| o.off 6. | 6.7/].... 03 ER
B8 19, el | 22 82 62l 00| ‘2.5 2.9 IR IR e 5 3 IS 0 IO

Co . : L RO I 2 1520 0.0ff 2.2 12.
934/June 2, |ldist’ct [consd. | .15 | 353.2|'324.8] '28.4| 21.6 ig.s 2.2 3.8 13% '0}'7{ ’%gs %Z %'315 '8
962 “ 9, |decid. | much |mud’y|682. | 378. | 304. | 18. | 14.| 4. | 2.7 12:8] .128| 52| .095| 1.7 1.4
989f “ 16, |ldist'ct[little. | .1 |296. | 268. | 28.| 20. | 14.| 6.4 25 83| 11 1 1{ ‘03| 13l

1026 « 23 ...l 22 (254, | 8 | 12| 12.| oo 39 87| 5 | 4| ‘ofs| 1.5 &

1057 ¢4 30, (oo feoaililll s 228 | 164 22.4| 224 ol 45 66| lore| 24| 000 ‘s

1079lJuly 7, ||ooooif il 336.8| 236. | 1008 10. | 10. | 0.0| 2.1 95| .113 44| o8| 1.4] 143

1| «“1a, .o 202, 258, | 34. | 16| 8. | s || 2| sl 127 4| ool 2t tee

ms2l 21 | 475.6| 250. | 225.6|. 26.8| 8.4 18.4 2.5 19.6|. .212| 48| .037] 6|12

1182« 28, |l T 364. 1 323.20 40.8 24. | 16.| 8. 23.| 12:2| 36| .56| .125| .95| .86

1221'Aug. 4, decid. ' much jmud’y! 333.6! 249.6" 84. ' 36. ' 26. ! 10. 13. ' 10.4° .22 4 115! 1.2 88

1267Aug 11, qdist’ct| little| .3 286.[267.2 18.8 23.1 12.4 9.6 5.8 8.6, .022 .4 .1 |1 .88
1320 26, 0 i 1| 310, | 30004] 9.6 8| 4| 4.l 3.5 5.8 -064] .48| ‘035 1. 88
1339/Sep. 2, « |consd.| .2| 262:8|2348] 28.] 20.| 10| 10.| 3.4 7.7)] .034| 48| .000| .1 | .88
1362l 9, L v lmadyl| 3000 | 265.6] 34.4] 0. 10.{ 0.0 3.9 7.1}l -074] 4 | .000 .1 | .72
1386] « 15, ||decid.|mucn|_ || 473.6| 184.4| 289.2] 18. | 12.| 6. || 2.3} 14.2)| .072| .56 | .075| .8 |1.28
1401 © 22 |ldist’ct|consd.| .4 || 381. | 204.8| 86.8| 15.2| 14.| 1.2|| 2.6| 4.6} .6 | 56| .14 |1.6 [1.2
1431 « 29, g « |mddyl| 365.6| 213.6| 92, 12.| 12.| 0.0/ 3.5 6.1, .058 .24| .05/ 1.2 .56
147/0ct. 6, L o e 7ll366.4] 2820 | 8a.4| 16. | 16.| 0.0 4.8 6.6l .014] 32| .007 1.2 | .48
1496 ¢ 12, o | rittle| .15)| 362.4| 328 | 3474| 252 24.| 1.2 4. |- 43| 02| 16| 01315 | .12
1537 ¢ 21, « | consd.'m'ady|| 348.8| 317.6| 31.2 1a.| 14. | o.of 4 | 4.7)| 008 32| .005 .9 | .64
1561 * 27, ‘ o 3370, | 316, | 54. | 42.| 28.8 13.2| 4.| 5.5 048 .28| .000| 5 | .56
1590|Nov. 4. | decid. | much |m’ddy|| 468. | 226. | 242. | 28. | 22.| 6. || 4.6 18. 1 (114 64| .013 .9 |1.36
1623 ¢ 10, [|dist’ct|coned.| * || 366. | 206. | 70. [ 22. | 20.| 2. | 4.1 ‘6.9 .09| 36| .01{1.6 | .64
1643 ¢ 18, “ a ol o« |l 360, | 330.81 20.2 21.2) 16.1 5.2 371 4.4| 04| .16] .02 1.8 | .64
1666| * 25, 0 « |« |30 |316.8] 232 50.| 9.2 40.8 3.6 3.4 .016] .16 .006/ 2.2 | .72
1684|Dec. 2. « | little| © .3 || 338 | 324.8] 13.21 34| 34 | 0.0| 3.8 4.1f .o08f .16| .00 2. 68
il <9 « 2 3|l 3428 338.4) 4.4] 26.8| 26.8 0.0 4.4 4.3 .016] .18 .006/ 1.8 | .56
1733 ¢ 16, “ |consd. mady| 207.2] 202.4| 4.8 28. | 28.| o.0f 3.3 2.3 .004 .24| .003 1. 48
1761} ¢ 23, « |Tittlet * | 308.°| 306.4] 1.6 32.8 18. | 14.8| 3.6/ 47| 006| 16| .02 .7 | .4
17719' ¢ 30, g 2 2l 3176l 3144l 3020 2501 15060 siall 4l 4l |l Co16' 34| .005' 1.1 | .48
AVERAGES FOR THE PERIOD FROM FEBRUARY 18, 1896, TOo DECEMBER 30, 1896, INCLUSIVE.
Average .o 3504 288.7] 68. ] 20.3 15.8] 4.7 4.4 7.6] .19 .35 .0% | 1.63 | .806
Highest eovnennonnonnn 682. | 378. | 304. | 50. | 34. | 0.8 23.| 19.6 .9 | 64| .17} 6. |1.44
LOWESt . s ovoeeoo 241,20 184.4] 1.6] 6.2 4. | o.0f 2. | ‘el -o06] .1 | 000 .1 | .4

The very high chlorine in numbers 511, 526, 1,182, and 1,183 are undoubtedly caused by the backing of water from
the Illinois river up Spoon river, the point of collection of the samples being about one half mile within the mouth of

Spoon river. .
*Blank spaces in this table are due to loss of part of the records by fire.
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96 WATER SUPPLIES OF ILLINOIS

FINANCIAL STATEMENT.

The thirty-ninth legislative assembly appropriated
fivethousand dollars for "Improvementsinthe Chemical
Laboratory,” with the understanding that the work of the
water, survey wpuld be provided for from this sum.

The trustees of the University accordingly assigned
one thousand dollars for the genera], improvements in the
laboratory, and four thousand dollars for the, water survey.
Of this fund the following amounts have been expended to
December 31, 1896:

Fitting up special quarters for water analysis; in
cluding partitions, floor, desire, plumbing, etc.. $929 35

Apparatusand chemicals..........ccccoooieiiineninieieie e, 61336
Freightand hauling..........cccooiiiiiiii e 1443
Expresschargesuponwatersamples...........ccceeeeeeeeeeen. 25216
Collection of watersamples..........cccooeieiiiiiiiiiciciccee 975
COPYING FECOMUS. ... ecviiieeiiieeieisie et 13 68
Expense, A..W.Palmer.........ccccoiiiiiiiiieie e 1006
Printing, blanks,recordbooks, etC.........ccccceiviiiiiirnnnns 5860
FilingCases, etC. ...t 1795
Postage 1500
Salary of assistant chemist.... ... . .. ... ...960.00
S $2,804.3¢;
BalanCe.........coeiirire 1,105 66
4,000 00

WORK OF THE SURVEY.

In conducting the investigation of the water supplies
most of the work of making the analyses has fallen upon

Mr. C. V. M. .Millar, assistant. chemist to the survey, to.

whom much credit is due for accurate manipulation and
indefatigable zeal. Several of the corps of instruction,of
the department of chemistry have, in addition to their uni-
versity duties, which are in/themselves no light burden,
given us valuable assistance in the work of the water sur-
vey. Mr. C. R. Rose has made a number of quantitative
analyses of the mineral constituents of some of. the waters
and has helped us with the records. Dr. H. S. Grindley
and Mr.H. Keeler have made a large number of determina-
tiohs of the phosphorus.(as phosphoric acid, etc;) contained
in the.river and canal waters. ' Although the results of the

NEEDS OF THE SURVEY. 97

quantitative analyses and the phosphorus determinations
are not published in this preliminary report yet it is but
just that our thanks be here expressed for the very efficient
help accorded by these gentlemen to the general purposes
of the survey.

NEEDS OF THE SURVEY.

The announcement in September, 1895, through the
public press, that the Department of Chemistry of the
University was prepared to make chemical analyses of
potable waters for citizens of the state, brought numer-
ous requests from various communities. Many citizens
desired complete quantitative analyses of the mineral con-
stituents of the waters, and others asked for bacteriological
examinations. Except in a very few cases, it was, from
press of work, impracticable for us to undertake more than
the sanitary chemical analysis.

In order to make our investigations more thorough
going and of greater value to the public, it is desirable
that such provision for the purposes of the survey be
made that the complete quantitative analysis can, when
the importance of the case demands it, be effected, and the
biological examinations, without which no sanitary water
investigation is complete, may accompany the chemical
work. Examinations of the artesian waters of the State in
pariicular require that quantitative analyses of their min-
eral constituents be made. For such provision as is necessary
for these purposes requests have already been presented.

More than half of the people of the state of Illinois, de-
pend upon wells for their water supply, but in consequence
of the flatness of the surface and the nature of the surface
strata,efficient drainage is difficult,and the use of the water of
the ordinary shallow well must be considered as a source of
great menace to the health. Indeed the shallow well is in
general regarded with suspicion by the intelligent public;
but on the other hand, the somewhat disagreeable charac-
teristics of the deep drift well waters arouse prejudice
against their use, although they are far safer. It is likely
that these disagreeable qualities can be modified and the
waters rendered much more palatable, but the best treat-

—8
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98 WATER SUPPLIES OF ILLINOIS.

ment for attainment of this purpose remains still to be de-
termined and must be the subject of experiment.

The importance of this matter to the people of the state.
is such as should warrant the expenditure of time, labor,
and funds. in investigation directed toward the discovery
of the best and most economical means of so improving the
deep drift waters that they may be made as agreeable as
they are wholesome. Such investigations might well be
undertaken at the University by co-laboration of the De-
partment of Chemistry and the Department of Municipal
and Sanitary Engineering.

Respectfully submitted,
ARTHUR W. PALMER,
Professor of Chemistry-
January 20. 1897.
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ERRATA.

These errata do not affect the validity of the tables upon pages 48 and 40.

PAGE 28—
No. 583—Nitrogen as nitrates should read 3.25 instead ot "none."
No. 805—Nitrogen as nitrates should read 3 instead of ".3"

PAGE 29-
No. 1047 -Nitrogen as nitrates should read 7.3 instead of "72."
No. 1106—Nitrogen as nitrates should read 30. instead of ".3"
No. 765—Chlorine should read 83. instead of "6.3"

PAGE 30—
No. 503—Nitrogen as nitrates should read 3). instead of ".3"

PAGE 31—
No. 1074—Chlorine should read 87.5 instead of "875."
No. 1494—Nitrogen as nltraies should read .28, instead of "28 "
No. 1038—Chlorine should read 3 0 instead of "30."

PAGE 33—
No. 1061—Nitrogen as nitrates should read .75instead of ".95"
No. 1545—Nitrogen as nitrates should read 2.8 instead of "28"

PAGE 31—
No 1677—Chlorine should read 25. instead of "26."

PAGE 35—
No. 1505—Chlorine should read 28. instead of 20."

PAGE 36—
No. 1559—Nitrogen as nitrate should read 3 5 instead of "35"

PAGE 37—
No. 1610—Depth of well should read 1350 Instead of "13%"

PAGE 33—
No. 1737—Nitrogen as nitrates should read .5 instead of "5."
No. 747—Chlorine should read 255. instead of "2.55"

PAGE 39—
No. 815—Chlorine should read 55. instead of "65."
No. 1603—Nitrogen as nitrates should read .1 instead of ".01"
No. 094—Nitrogen as free ammonia should read 19. instead of ".19"

For analyses 443.709, and 920, instead ot the data given in the tables on pages
number 38.39, and 40. respectively, read as follows:

Resldue on o | Nitrogen as
2 Evaporation. "'?O g Se ~
£ - s | 2 IEAE | 85| =z | =
5 ® mi 25 1§ E5)| By | BE | Z =
=3 =] = e = [~%al 2 =R 83 B [a} rt
el S |gg| % 79 2 128l en L] = sv
TR | 8sl 2 T8 ® g 2 B85 e T
=g : N & =N ; 4
¥ i $ Pz
Page 38..... 433]) nus. 12.8| 685.2{| white { 160, | 9. |{........ T H
Page 30...... 7T04|(1182. 88. |1004 “ b1t I I DU | IR ....| none | 115
Page 40...... 920|1650. 84. |1586. red 1.9 1.6 7 8 LU0l L1132
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