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By authority of the 40th General Assembly of Illinois* the Board
of Trustees of the University of Illinois in 1897 created the Illinois
State Water Survey and made it a divison of the Department of
Chemistrzy. The work was extended by the 47th Genera Assembly
in 1911 The State Water Survey is empowered to visit municipal
water supplies, to inspect watersheds, to make such
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has been deprived of the advice of Dr. Otto Eahn, consulting bac-
teriologist, because of his absence in Germany. Mr. Milford Everett
Hinds, assistant chemist, resigned to become chemigt with the State
Food Commisson of Tennessee, Nashville, Tennessee.ee
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TABLE 1.—NUMBER OF ENGINEERING INVESTIGATIONS, CONFER-
ENCES, INSPECTIONS, AND REPORTS PREPARED, 1912-1915.

Nature of work, 1012 | 1913 | 1914 | 1915 I Total,
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LABORATORY WORK

From the time of its foundation, September, 1895, to December
31, 1915, 32,510 samples of water (see Table 2) have been received by
the State Water Survey. Of these 19917 were collected and sent to
the laboratory by private citizens, health officers or waterworks
offidds The remaining samples, including 2,800 collected in 1899
and 1900 in connection with a study of the Chicago Drainage Candl,
have been collected either by members of the gaff or under their di-
rection for the study of specia problems.

The greatest number of samples from one type of source,



TABLE 2.—NUMBER OF WATER SAMPLES EXAMINED AT THE DIRECT REQUEST OF PRIVATE CITIZENS OR LOCAL HEALTH
OFFICERS, CLASSIFIED BY YEARS AND BY SOURCE.
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TABLE 3.—NUMBER OF WATER SAMPLES EXAMINED DURING THE YEAR ENDING DEC. 31, 1915, CLASSIFIED
BY MONTHS AND BY SOURCE. ’

SAMPLES BY REQUEST, JAN. | FEB. | MAR. | APR. | MAY | JUNE | JULY | AUG. | SEPT. | OCT. | NOV. | DEC. {roTaL
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TABLE 4—PERCENTAGE OF WELL WATERS CONDEMNED BY THE WATER
SURVEY CLASSIFIED BY DEPTH, 1907-1915.

| 1907| 1008 | 1900 | 2910]1811 11512 | 191311014 1916 [Totsl
DEPTH LESS THAN 25 FEET '

Number examined.......... 284 254 242 | 148| 1138 | 168 230| 235 | 269 | 1943
Number oopndemped........ 240| 192 | 183 | 118 74| 113 155| 189 | 176 | 1440
Percentag demned. . ... . a5l 751 78 el 651 87 67! 811 &6 74

DEPTH 25 TO 50 FEET

[y O R — ey A T T eYT T —aa - T —CT T CT—T
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waters have been condemned because of presence of filth which sug-
gests the pr ture presence of disease germs. During the
9 years mmmggﬂéger cent of the samples from wells less than 25 ead
feet deep were condemned, whereas only 13 per cent of those from
wells more than 100 feet deep were condemned and many
samples of water from the deepest wells were condemned not
because of contamination but because of excess of the mineral con-
tent. Of all the well waters 43 per cent were condemned. An im-
provement in the quality of the waters received for analysis during
the latter part of the period has been observed, possibly because
people are now sending in a supposedly good water in order to con-
firm their opinion of its character. The character of the water in the
wells examined does not give a true idea of the character of al the
well water in the State for by far the greater number of samples are
sent because of
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attention of the Water Survey many specid problems relating to
water, water supplies, sawage, and sewerage. The members of the
gdf are, therefore, caled upon to study specia problems. The fal-
lowing summary indicates the specia work which has been completed
during 1915, the results of which are published esewhere in this re-
port. The regular d&f has at times been assisted by instructors and
graduate students in the University. Assistance in the preparation
of material presented in this bulletin has been given by J. F. Garrett,
C. S. McKdlogg, Robbins Russdl, C. Schall, J. D. Snook, and H. J.
Weiland.

Manganese in water supplies. The colorimetric persulfate and
the colorimetric bismuthate methods were found best for the determi-
nation of manganese in water. Practically no manganese is present
in lllinois water supplies from the Potsdam and St. Peter sandstones,
the limestones, Lake Michigan, and the large streams. Manganese is
present in many Illinois water supplies from the drift, especialy near
the large rivers, and from impounding reservoirs in the southern part
of the State. Coa-mine drainage often contains manganese in, very
large amounts, 56 parts per million having been found. The content
of manganese bears no relation to the amount of other mineral matter
in natural waters, except that mine drainage always contains iron
with the manganese.

The reaction between manganese salt
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Mog of the arsenic is precipitated with the aluminium hydroxide so
that only a small percentage of the amount originaly present is found
in the filtered water. There is a strong probability that the quantity
of arsenic added to the filtered water by treatment with sulfate of
aluminium would never be sufficient to have therapeutic significance.
However, since it is possble to obtain sulfate of aluminium with a
very low amount of arsenic, waterworks offidas should demand such
a product.

Bacteria in deep wells. Few bacteria but of harmless varieties
were found in deegp wdls. B. coli were found in wells in aluvial
drift in a city. Salt placed in near-by privies did not appear in the
wells.

The factors which influence the longevity of B. coli and B.
typhosus in water0 11.001j4.154 Tw( co 0.000 0.000 rg56.400 447.30.05.) TJETBT
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ceded by alarger but non-fatal epidemic of diarrhea is described in
a paper read before the Illinois State Medicad Society. The epidemic
was caused by the use of a polluted water supply at the Old Sdem
Chautauqua grounds. This water supply, on the basis of analyses,
had been condemned at three different times by the Survey. Twenty-
Sx incorporated communities were affected and 12 per cent of the
entire population of Menard County were victims of the epidemic.

Epidemic of typhoid fever at Park Ridge. An epidemic of ty-
phoid fever at Park Ridge was traced to infection of milk by milk
cans contaminated by water from Des Plaines River.

The significance of chemistry in water purification. In a paper
read before the Second Pan-American Scientific Congress at Wash-
ington, D. C., it was pointed out that chemistry and chemica methods
were of vital significance in the treatment of water for drinking pur-
poses, for domestic uses, for the production of steam, and for manu-
facturing purposes. The applications of water chemistry were sum-
marized as follows: It assists in and supplements bacteriologica tests.
By determining the mineral constituents of a water, it shows the
therapeutic character; it shows the presence or absence of trouble-
some metals, iron and manganese; it shows the presence or absence
of poisonous metals, copper, lead, and zinc. It controls water puri-
fication, filtration for use as drinking water and softening for indus-
trial uses. It formulates standards of purity and improves methods
of purification. Finally, its fundamental purpose is to help furnish
and conserve pure water for all purposes.

The use of barium salts in water treatment. Experiments con-
firm statements of others concerning the efigency of barium salts in
removing sulfates from water. The cog is high and other methods
are to be preferred when practicable.

The use of Permutit in water softening. The Permutit method
of water softening was tested and found satisfactory for softening
University water to zero hardness. A well water containing sulfates
could aso be efficiently softened.

The English incubation test for the purification of sewage and
sewage effluents. The test was carefully tried with specimens of raw
sawage and of efluent from a septic tank. The test should be carried
for at least three days at 20°C. Variations in the dilutions give vari-
able results.

Purification of sewage by aeration in the presence of actiTO09Tc(,) Tj2.41

aihs
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statements in regard to their work on water suppliesin 1915. Titles
and abstracts of articles published by these associations during the
year are given elsewhere.

[llinois Sate Board of Health. (1877.) John A. Eobison, M. D.,
Chicago, president; C. St. Clair Drake, M. D., Springfield, secretary
and executive officer. By mutual consent the care of the water sup-
plies of the State is in the hands of the State Water Survey. Water
analyses have been made for the State Board of Health when re-
quested. The State Board of Health and the State Water Survey have
cooperated in the investigation of severa typhoid-fever epidemics.

[llinois State Geological Survey. (1905.) F. W. Dewolf, Uni-
versity of Illinois, Urbana, director. The State Geologicdl
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scientific knowledge, and the unification of the scientific interests in
the State. All residents of the
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North Shore Sanitary Association. (1908) James O. Hey-
worth, Lake Forest, president; James F. King, Lake Forest, secre-
tary. This association advocates proper sawage disposal and water
supply for municipalities on the "north shore" of Lake Michigan,
and itswork until recently has consisted mainly in accumulating nec-
essary data and promoting a campaign of education. A bill passed in
1913 by the State Legislature granted permission to organize a sani-
tary district in Lake County, and on April 7, 1914, the North Shore
Sanitary District, extending as far north as the north limits of Wau-
kegan, was formally organized by a vote of the people.

North Shore Sanitary District. (1914.) W. J. Allen, Wauke-
gan, president. Territory along Lake Michigan in Lake County from
the Cook County line to the northern boundary of Waukegan. It is
the duty of the trustees of the district to prevent pollution of Lake
Michigan by sewage.

Rivers and Lakes Commission. (1909.) A. W. Charles, Carmi,
chairman; Leroy K. Sherman, Chicago, and Thomas J. Healy, Chi-
cago, members; Charles Christmann, State Bldg., Chicago, secretary.

Western Society of Engineers. (1895.) W. B. Jackson, Chi-
cago, president; E. N. Layfidd, 1735 Monadnock Bldg., Chicago, sec-
retary. The annua meeting is held in Chicago.

International Joint Commission of the United States and Canada.
For the United States, Obadiah Gardner, Chairman; Whitehead
Kluttz, Southern Bldg., Washington, D. C., Secretary. For Canada
Charles A. Magrath, Chairman; Lawrence J. Burpee, Secretary. The
sanitary condition of the boundary waters between Canada and the
United States was referred to this commission.

United Sates Geological Survey. George Otis Smith, Washing-
ton, D. C,, Director. The Survey has charge of stream measurements
and other investigations of water resources of the country. Water-
Supply Papers are issued at frequent intervals.

United Sates Public Health Service. Dr. Rupert Blue, Wash-
ington, D. C, Surgeon-General. The Public Health Service publishes
bulletins and aweekly journal entitled "Public Health Reports," con-
taining current information regarding the prevalence of discase, the
occurrence of epidemics, sanitary legidation, and related subjects.

American Water Works Association. (1880.) Nicholas S. Hill,
New York City, president; J. M. Diven, Troy, N. Y., secretary. The
1915 annual meeting was held at Cincinnati, Ohio. In 1914 the aso-
ciation began the publication of a quarterly journal which takes the
place of the annual proceedings heretofore issued.
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American Public Health Association. (1872) W. T. Sedge-
wick, Boston, Mass, president; Selskar M. Gunn, 755 Boylston St.,
Boston, Mass, secretary. The 1915 annual meeting was held at
Rochester, N. Y. The officdd publication of this association is the
American Journal of Public Health, a monthly magazine. " Standard
Methods of Water Analysis" is aso published by the association.



ENGINEERING REPORT
GENERAL SCOPE OF WOEK

The work of the Engineering Divison may be classed broadly
as investigations of water supply, of sewage and trade-waste disposa,
and of epidemics of typhoid fever. Investigations of water supplies
have been consdered of most importance, but the dose relationship
in many places between the water supply and sawage disposal, and
several complaints of stream pollution have rendered necessary the
investigation also of sawage disposal. The investigations of epidemics
of typhoid fever have been undertaken at the request of the State
Board of Health. The studies of sewage disposal have been material-
ly aided by the cooperative agreement with the Rivers and Lakes Com+
mission (see Bull. 11, 22-3).

PUBLIC WATER SUPPLIES

The examination of the public water supplies of the State was
continued in 1915, but owing to a decrease in the gaff of the Engi-
neering Divison and the numerous calls for specia investigations
there remained a number of communities not visited at the end of the
year. The increase in the number of supplies on our records, is be-
cause during the year 13 communities installed public water supplies,
and by special inquiry several communities already having supplies
have been found. A list of the water supplies visited and described
to the end of 1915 is given in Table 5. The waterworks of places
whose names are printed in roman type are described hi this bulletin,
and those of places whose names are printed in italic type have been
described in preceding bulletins.

TABLE 5—WATER SUPPLIES VISTED AND DESCRIBED BY THE ENGI-
NEERING DIVISION, TO DEC. 31, 1915.

Abingdon Arlington Heighls Barringlon
Alzdo Arthur Barry
Alexis Aphtod Batavia
Algonguin A ssumption Beardetoton
Alion Astorie Belleville
Amboy Atlanta Bellwood
Adnno . Aduwrera Belvidere
Anng, State Hoapltal Avigton Bement
Areola Avon Benson

21



Bnton
Berwyn
Bloomington
Bilue Island
Blua Mound
Braceville
Broidweod
Broese
Hrookileld
Brookport
Buckley
Buda
Butresn
Buahnell
Byron
Oairo
CQambridge
Canton
Carbondale
Oarbon Hill
Carlinville
Carlyle

o« Cepmi, -
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Edwardevills
Effingham

Elgin -

Blgin, State Hospital

" Elmhurat

Eimwood

El Paso
Bureka
Evonston
Fairbury
Feirfield
Farmer Hiy
Farmington
Flora

Porest Park
Forseslon
Fort Sheridan
Frechury
Preeport
Fulton
Galeno
Gialeshurg
tind-a

25

Keithsbury
Kenilworth
Eewanes
Kirkwood
Knoxville
Lacon

Ladd
Lagrange
Lagrange Park
La Harpe
Lake Bluf
Lake Forest
Lake Zurich
Lanagrk

Lo Salle
Lawrenceville
Leland

Leng

Lo Roy

- Lewistown

FLexinglon
Libertyvilie
Tdprpln

‘ ‘&
Clarroliten Feneva Colony
Cedar Point Fenoa Litchfleld
Centralia Gibaon City Little York
Cerre Gordo ritman Lockport
Chadwick Flencoa London Mills
Charleston Glen Ellyn Lostant
Chatsworth Grand Ridge Lovinglon
Ohenoa Gronite City Lyons
Cherry Granville MeHenry
Cheater rrayville McLeansboro
COhicago Heighte Great Lakes, T. 8. Noval Mackinaw
Chitlicothe Training Station Macomb
Cisgna Park Greenup Mantene
Clinton Grepnvisw " Maple Park
Coal Jity Hamilton Marengo
Dolinaville Harrishurg Marion
Creal Springs Horvard Mark
Orescent Clty Harvey Marow
Crete

Havang

Marseilles
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L R T —

[

Morrison Piper ity Spring Valley
Horrisonville Pittefield Btanford
Morton Plainfield Staunion
Moung Qity Plane Steger
Mounds Poalo Sterling
Mount Qarmel Pontiac Stockton
Mount Carroll Portlond Stoninglon
Mount Morris Princeton Strawn

é'

REGULATIVE INSPECTION

The Engineering Divison makes preliminary investigations and
examination of local conditions in relation to proposed installations,
improvements or additions to waterworks, filtration plants, sewerage,
and sewage-treatment plants. The preliminary investigations and
examinations of loca conditions, in connection with new water-supply
projects, forestall the selection of inadeguate or unsuitable sources of
supply and the installation of improper equipment. The investiga-
tion of loca conditions in connection with sewerage projects de-
termines what degree of sewage treatment is necessary in order to
protect the streams of the State against unreasonable or dangerous
pollution.

In its work the State Water Survey does not attempt to act as
consulting engineer, but, on the contrary, advises employment of
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competent consulting engineers by loca officds. The Survey tries
to serve as an unprejudiced advisory board and as a clearing house
for information relative to water resources and stream sanitation.
Though the work of the Engineering Division touches that of other
State organizations duplication is avoided by close cooperation.
Reference has already been made to the cooperation with the Rivers
and Lakes Commisson. The State Board of Health has requested
assistance during 1915 in the study of the occurrence of typhoid fever
a Gibson City, Money Creek Township, Oak Park, and Park Ridge.
The State Game and Fish Conservation Commisson have referred
through the Rivers and Lakes Commisson to the Survey for investi-
gation and report complaints of gross pollution of streams causing
the death of fish. Studies of this nature were made during the year
of Kishwaukee River below Belvidere, Kishwaukee River bdow De
kalb, Sangamon River bdow Springfield, Stony Creek near Blue
Island, and Turtle Creek at South Beloit.

Places that have been visited by members of the Engineering
Divison for the purpose of inspecting specia conditions of water-
works or sewerage or places for which plans of proposed waterworks
or sawerage have been examined are named in Table 6. The names
of places visited or for which plans were examined in 1915 are
printed in roman

Albion Brodley Decatur

FLLT R Bieary Dgpr {leack ¥
Alton Bunker Hill Deland

drma 0&1‘1’0 Depua

Arthur Canton Euost Pedrin
Ashign : Carlyle Bdwardeville
A ssumption Oarterville Efingham
Agtoria Cnsey Eldorade
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Homer, Pollution of private wells. (p. 86).

Lockport, Inspection of aprivate well.  (p. 93).

Mendota, Treatment of gas-house wastes. (p. 97).

Minonk, Nuisance by disposal of sewage. (p. 100).

Money Creek Township, Typhoid fever. (p. 104).

Od&k Park, Typhoid fever. (p. 112).

Oregon, Pollution of creek by wastes from a silica sand-wash-
ing plant. (p. 113).

Pana, Pollution of atributary of Beck Creek. (p. 115).

Park Eidge, Epidemic of typhoid fever. (p. 287).

Pittsfield, Disposal of sewage at the high school. (p. 117).

Rock Island, Disposa of gas wastes. (p. 124).

Sdem, Disposd of sawege from high school. (p. 128).

Somonauk, Stream pollution. (p. 130).

South Beloit, Pollution of Turtle Creek. (p. 130).

Springfield, Pollution of Sangamon River. (p. 251).

Streator, Pollution of Vermilion River. (p. 234).

EDUCATIONAL WORK
Educational 1 ( Pollutc 4.138838 Tw ( hig)Tj0 Tc (0 Tc (.)Tj0.2p3653hig) TjsL0Tw
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ABINGDON. Water supply.—Bull. 11, 28.)

ALBION. Proposed water supply.—(Bull. 10, 89.)

ALEDO (2,144). Sewage disposa.—(Bull. 10, 90.) Aledo was visited
June 2 to inspect the sewage-disposal plant.

A sludge-drying bed, built during the spring, is about 30 feet square and
has a layer of sand 6 inches thick on 3 feet of cinders underdrained with 6-inch
tile. It had been used only once and has proved inefficient as the water failed
to drain out readily. The cinders were probably too fine or contained ashes
which compacted into a nearly impervious layer. The bed will probably be refilled
with coarser material.

The mechanical parts of the plant were working satisfactorily. The siphons
were discharging regularly and the distributors were applying sewage fairly
uniformly to the filters. Because of frost the walls of the filters had bulged.
They were supported temporarily by wooden props, which were later replaced
by I-beams driven into the ground around the outside and against the walls of
the filter with their tops tied together by rods across the filter. Fregquent rains
during the spring kept the stream below the outlet thoroughly flushed and there
were no objectionable odors at the plant except over the filters. The effluent was
only slightly turbid and the water in the stream was sufficient to dilute it to
several times its volume. Men working in a near-by field stated that the stream at
times became foul and was disagreeable to people living near it. No complaints
have been made to the city officids.

ALEXIS (829). Water supply.—Visited October 26. Alexis is located near
the northern border of Warren County in the drainage basin of Middle Henderson
Creek. The village does not have sewerage, but a drainage system of open-joint
tile, which has been installed primarily for ground-water drainage, has connected
to it severa overflows from cesspools.

Waterworks installed in 1895 consisted of a 100-foot drilled well, a steam
pump, an elevated wooden tank, and a few mains. When the well proved inadequate
a 1,204-foot well was drilled and this well is now in use. It is 10 inches in
diameter at the top and terminates in a 4-inch bore in St. Peter sandstone. It is
cased to 600 feet. The static level is about 70 feet below the surface. The steam
pump was replaced in 1914 by a 100,000-gallon electrically driven deep-wel pump,
Cres?(@prkify) DalyeH0Dzbolic(146Teedl kel o) Bhee)suiiacess The0.077 disthaefesiuat) Tj09c(.)
directly into the distribution system, and its operation is electrically controlled
by a float in the elevated tank. The 47,000-galon wooden tank is 20 feet high
and is elevated on an 80-foot steel tower. The distribution system comprises
1500 feet of 6-inch and 1200 feet of 4-inch pipe. There are about 95 service
connections, most of which are metered. No estimate of the consumption of
water can be made as the pump is automatically controlled and no records
are kept.

The only analysis of the water supplyl5sh1.800 Tw-0.134 Tc( fr0)10.000 Tcc(l) Tjevide2.73
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one-haf mile northeast of town. The black loam soil is underlain by a water-
bearing gravel. The land directly over-lying and in the vicinity of the collecting tile
is cultivated and used for pasturage. The water flows from the system of tiles
into a 9,000-gallon concrete collecting reservoir 15 feet by 20 feet by 4 feet deep.
It flows by gravity from the reservoir into the distribution system affording a
pressure of 30 pounds in lower parts, but a much lower pressure in the higher
parts, of the village. A 100,000-galon reservoir 36 feet in diameter and 14 feet
deep was built on a hill near the waterworks to furnish greater pressure for fires.
It has a concrete bottom, cemented brick walls, and a conical wooden roof. The
water is pumped into it from the collecting reservoir by a 144,000-gallon triplex
pump. A pressure of 50 pounds is producedf 50 highe A 100,06.1 Tj2.934 .000 0.000 0.000 rg49.92
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settling tank has a total capacity of about 42,000 gallons. The dosing chamber
discharges about 7,700 galons at every dose and the filter beds have a combined
area of 057 acre. Loca officds estimate the flow of sewage at considerably
more than 100,000 gallons a day, but the daily pumpage at the waterworks is only
about 45,000 gallons. It is understood that there are certain overflow provisions
between the storm-water and sanitary sewers and that storm water can enter the
sanitary sewers during heavy rains. This has been detrimental to the sewage-
treatment plant as this storm water carries with it oil used on the roads and tends
to clog the filters. Until shortly before this visit the filter beds had not been in

Figure
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cost of about $20,000. The supply is obtained from a 545-foot well, which enters
St. Peter sandstone at 415 feet. The well is cased with 12-inch pipe to rock, into
which it is drilled 8 inches in diameter. The static level is about 16 feet below
the surface. The yield is not known, but when the pump is working 30 strokes a
minute the water level is lowered below the working barrel, which is at 85 feet.
Water is pumped from the well into the distribution system by a 400,000-galon
deep-well pump. A 50,000-galon elevated steel
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other, 10 feet
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emptied into Kishwaukee River caused objectionable conditions. The gas plant
has an outlet into the city sewer, through which waste waters are sometimes dis-
charged. This sewer empties into Kishwaukee River by a submerged outlet a
few hundred feet above a dam which impounds water to a depth of 8 feet.

It was claimed that tar and oil could be seen in the river water at low stage
and that although fish were not killed their meat acquired an objectionable taste
and was unfit to eat. The river was considerably above norma on June 1, and
inspection revedled no visible traces of objectionable pollution of water or banks.
In July, 1914, however, the Survey made a sanitary survey of Eock River drainage
basin, and observations were then made above and bedow Belvidere when the
stream was comparatively low. A distinct odor of gas-house waste was noticed
in the vicinity of the dam, and some oil
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about one mile distant, but the city was recently brought into the Sanitary District
and its sewage is now diverted into the Sanitary Canal.

Waterworks were installed about 1893 to serve the south end of the suburb.
The north end of Berwyn a few years ago was made a separate water district
and is supplied with water from Chicago. The population of the north end of
Berwyn is about two-thirds that of the south end. Until 1912 the south end was
supplied by a drilled well 1,605 feet deep near the center of the city. To meet
increasing demand a second well was drilled 1,600 feet deep and 100 feet from
the first well, but its yield was less than that of the first well. Both wels are
16 inches in diameter at the top and 5 and 8 inches in diameter, respectively, at the
bottom and terminate in St. Peter sandstone. The yields of the wells have de-
creased during the past 3 years while the demands have increased. The static
level, which was 113 feet bdow the surface in 1912, has gradualy fallen to
approximately 186 feet. Similar wells at Riverside have experienced similar drops
in static level. In view of the shortage it has been recently decided to make
another connection to the supply of Chicago to serve the south end. A 16-inch
connection serves the north end and another main of the same size will be laid
to the pumping station in the south end of Berwyn.

The older well is pumped by air lift and the nozzle is placed 297 feet below
the surface, which gives a submergence of only 37 per cent. The new wdl is
equipped with an 8-inch by 36-inch single-acting deep-well steam pump, and the
water is pumped from both wels into a collecting reservoir. The head of more
than 200 feet under which the deep-well pump works subjects it to severe strains
that have frequently resulted in breakdowns. The 100,000-gallon reservoir is 35
feet in diameter and 14 feet deep, the walls extending 5 feet above the surround-
ing ground. It has a conica concrete roof. The high-service equipment comprises
one 18Y-inch by 9%rinch by 10-inch duplex pump and a 12-inch by pum
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The system in the south end has cost approximately $125,000, and that in
the northh
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The oil-refinery wastes produce an objectionable pollution that coats the water
with oil and fringes the banks a miectionabl th
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the spring of 1913 when the river reached the highest stage ever recorded a small
portion of the city was inundated. About two-thirds of the population still
depends for water supply on private wells and cisterns. Such wells are generaly
dug 30 feet deep into a vein of sand below clay. There is no public sewerage
but a few private drains have been installed.

Waterworks were installed in 1907 mainly for fire protection at a cost of
about $8,000. Electric light equipment was added at the station in 1911. The
water is obtained from a drilled well 226 feet deep and 8 inches in diameter
near the center of the city. The lastp
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metered. A 34,000-gallbn wooden tank, 18 feet in diameter and 18 feet high
elevated on a steel tower to a total height of 80 feet, is connected to the distribu-
tion system. The pumpage, which is measured by 2 meters, one on the discharge
from each pump, averages 7,500 gallons a day with a maximum of about 20,000
gallons a day. The supply is used by approximately one-third of the population.

The water is of good sanitary quality. It has a total minera content of
1,092 parts per million and a total hardness of 748 parts per million. The con
tent of iron, 14 parts per million, is sufficient to cause stains on plumbing fixtures
and fabrics laundered in the water.

BUDA (887). Water supply.—Visited August 31. Budais situated in the
southwest part of Bureau County in the drainage basin of Coa Creek, a tributary
of Green River. There is no sawerage system and leaching cesspools are generally
used.

Waterworks were installed in 1896. The supply is obtained from a well
1,612 feet deep, the lower 140 feet being in St. Peter sandstone. The well is
8 inches in diameter for the first 336 feet, below which it is 6 inches in diameter;
it is cased for 483 feet. The static level in 1899 was 125 feet below the topl;
the superintendent gave the present static level as about 160 feet. This drop is
equivalent to 2.2 feet a year. The pumping station is erected over the well on
the same lot with the standpipe and the reservoir. A 360,000-gallon double-acting
deep-well pump with a lift of about 160 feet and its working barrel at 212 feet
is operated in the well. A 500,000-gallon triplex pump serves the high service.
Both pumps are belt-connected to a horizontal single-cylinder 22-horsepower gaso-
line engine. The deep-well pump discharges into a 28,000-gallon covered concrete
collecting reservoir, 20 feet in diameter and 12 feet deep, built partly in ex-
cavation and partly in embankment, the walls being sufficiently high to exclude
surface water. A steel standpipe 10 feet in diameter and 100 feet high is
connected with the distribution system. Practically the entire population is said
to use the supply, and 4-inch, 6-inch, and 8-inch mains extend throughout the
built-up portions of the village; a few wrought-iron pipes provide domestic service
for small isolated neighborhoods.

The water has not been analyzed, though unsuccessful efforts to obtain samples
have been made.

BUNKER HILL (1,046). Proposed water supply.—Visited September
25-26. Bunker Hill is in the southern part of Macoupin County in the catchment
area of Sweet Creek, a tributary of Mississippi River. Its prosperity depends on
coa mining. A manufacturing company in search of a site agreed to locate in
Bunker Hill if an adequate supply of water was available, and prospecting for a
water supply was, therefore, begun near a cod mine one mile east of town.

Two wells 8 inches in diameter were sunk. Rock was encountered
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BUREAU (534). Water supply.—Visited September 2. Bureau is in the
southeast corner of Bureau County in the valey of Illinois River about a
mOabout a



42 THE WATERS OF ILLINOIS

$5,000 issue has been authorized for extension of water mains and a new pump.
Extension of sewers at a cost of $21,000 is under way, and the city still has a
bonding capacity of $10,000. The distribution system includes 5.65 miles of
4-inch, 6-inch, and 8-inch pipe. The estimated vaue of the waterworks is
$35,400. The average daily consumption in 1915 was 280,000 gallons.

CABLYLE. Sewerage—(Bull. 12, 45)

CAEMI. Water supply.—(Bull. 11, 44.)

CARPENTEBSVILLE (1,128). Water supply.—Visited June 2. Carpen-
tersville is on Fox River in the northeast part of Kane County. There is no
sewerage system.

Waterworks were installed in 1914. The supply is obtained from a well 19
feet in diameter and 17 feet deep which taps coarse water-bearing gravel overly-
ing limestone. The water level is kept 6 feet below the surface by an overflow

Figure 2—Wsdl house and pumping station, Carpentersville.

to Fox River. It is understood that the level was lowered to 13 feet when the
well was pumped at the rate of 250 gallons a minute, but that it could not be
drawn below that point. The well has a conica roof and an 8-inch concrete wall,
extending from 16 inches above ground to the bottom of the well, surface drainage
being thus excluded. One 500,000-gallon triplex pump, direct-connected to a
25-horsepower motor and drawing against a suction lift of 7 to 14 feet, delivers
the water into the mains against a pressure of 68 pounds per square inch. A 30-
horsepower 2-cycle gas engine is also direct-connected to the pump. The dis-
tribution system includes 5.45 miles of 4-inch, 6-inch, 8-inch, and 10-inch cast-
iron pipe. A 60,000-gallon sted tank on a 75-foot sted tower, erected on a
hill, affords a pressure of 68 pounds at the pumping station and 38 pounds at
one of the highest points in town. Only 70 services have yet been installed and
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the pump is operated only about one hour a day, which indicates a daily con-
sumption not exceeding 15,000 gallons. All services are metered. The water-
works cost $36,000.

Analysis indicates that the supply is safe for drinking. It was stated that
the water contained large quantities of air when first drawn. The rather high
turbidity of tho sample suggests the presence of iron. The total residue on evap-
oration was 460 parts per million.

CARROLLTON. Water supply.—(Bull. 11, 44.)

CAETEEVILLE. Proposed water supply.—(Bull. 12, 45.)

CARTHAGE. Sewage disposal.—(Bull. 10, 99.)

CASEY (2,157). Proposed water supply.—(Bull. 10, 100.) Visited Janu-
ary 21. Casey voted to issue $60,000 in 6 per cent bonds for development of a
new water supply. Two shallow 15-ineh wells are to be sunk beside Embarrass
River 10% miles southwest of Casey and 2 miles north of Greenup. A 6-inch
test well is said to have penetrated limestone between 41.5 and 47.5 feet and
to have entered 5 feet of gravel. The entrance of gravel below limestone is im-
probable and the well is doubtless entirely in drift. A 3-inch centrifugal pump
throwing 50 gallons a minute did not lower the water level in this well during
a 5%-hour test. The existing waterworks had not been in operation since
August, 1914, because of shortage of water and water was being shipped into
town.

CEDAR POINT. Water supply.—(Bull. 11, 45.)

CENTRALIA (9,680). Water supply.—(Bull. 10,
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the small demand.
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feet deep, whose walls extend about 18 inches above the ground and are sur-
mounted by a conicd shingled roof. The newer reservoir, of reinforced concrete
with a flat concrete roof, is 28 feet 10 inches in diameter and 9 feet deep and
its walls extend about 2 feet above the level of the ground. The capacity to the
flow line is 41,500 gallons. The deeper well discharges into this reservoir, but
both reservoirs are connected by a 6-inch pipe and the suction from the pumps
extends into the older reservoir. The pressure in the wels is aufficient to fill
the reservoirs to within a few inches of the tops and the flow normally exceeds the
consumption. The water is pumped from the reservoirs into the distribution
system by a 250,000-gallon triplex pump driven by a gasoline engine operated
4 to 6 hours a day. The distribution system comprises 3.5 miles of 4-inch,
6-inch, and 8-inch cast-iron pipe
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extension of outlets has proved ineffective and uneconomica. Coallinsville is hav-
ing a substantial growth and it should study and solve its sewerage and sewage-
disposal problems on a comprehensive basis.

COLUMBIA (2,076). Proposed water supply.—(Bull. 10, 105; 11, 51; 12,
51.) Visited April 5 and June 5. Conferences were held with city officids
and with the engineers for the city. Plans of proposed improvements at Colum-
bia were received March 29. It is proposed to make a $10,000 bond issue this
spring to cover the cost of a well, pumping equipment, and elevated tank and
to levy a specia assessment for laying water mains. The estimated cost of water-
works is $28,000.

It is proposed to obtain water from a well near the shaft of an old coad mine
in the southwest part of town. The top of a 40-foot test well is on a hill 20
feet from the bottom of the dope. The mine shaft is 10 feet by 50 feet deep.
The engineers proposed to increase the hole to a diameter of 12 feet and to sink
a masonry wall on a steel shoe into the water-bearing stratum. The hole now
probably extends nearly to bedrock. The ground around the well will be cut
down 12 feet and leveled so that the depth of the well from that elevation will
be 38 feet. A platform in the wel at 21 feet will support two 290,000-gallon tri-
plex pumps operated by extension rods from motor-driven power heads at the sur-
face. The water-bearing stratum consists of drift ranging in size from fine sand to
large boulders. If the finer sand is removed this material should; constitute an
ideal strainer. The sand tended to drift to the bottom during a pumping test
of the old shaft; this should improve the yield of water if it is alowed to con-
tinue as it would reduce friction head. It would be well, therefore, to leave a
few large openings in the bottom of the wall in order that the finer sand can
drift into the well. The proposed distribution system includes 5.7 miles of 2-inch
to 8inch pipe and a 75,000-gallon elevated tank near the business section. In
apprﬁ&?) the plans April 13 attention was @Iled to the possible inadequacy of 8
the supply, but it was suggested that the supply be augmented by gravity, if
necessary, by water from Hill Spring.

The water from the 40-foot test well contains 675 parts per million of
mineral matter and 15 parts of iron; the water from Hill Spring contains only
422 parts per million of mineral matter and 0.2 part of iron.

COLUMBIA. Proposed sewerage and sewage treatment.—Visited April 5.
The proposed sewerage includes 52 miles of 6-inch to 12-inch tile. The sewers
are planned to converge to one outlet in the west end of the village, where a deep
ravine and natural watercourse leads westward three-fourths mile to Carr Creek,
a tributary of Mississippi River. Foul conditions would doubtless arise if the
sewage were not first purified as the ravine would afford no dilution during most
of the year. The site chosen for the treatment plant can be seen from a public
highway only 300 feet away and it was, therefore, advised that a more secluded
site about 100 yards férther down the ravine be secured. o

The plans provide for a settling tank and contact hol elevate
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dosing chamber; this gives amost one-haf acre-foot of contact material. These
contact beds are inadequate for reasonable growth, and the arrangement does
not provide for future extension, though the plans are not sufficiently detailed to
show exactly the intentions of the engineers.

The proposed sewerage was approved, but the proposed sewage-treatment
works were not approved. The septic tank would probably produce a satisfactory
effluent for contact treatment at most times, but it will promote a septic con-
dition of the sewage unfavorable to proper nitrification. It was recommended
that installation of a 2-story Imhoff tank be considered. Investigation indicates
that it would be permissible at present to locate the outlet 100 yards farther
downstream and to discharge the sewage into the stream after passing it through
a well-constructed sedimentation tank, but it should be clearly borne in mind that
this will not prevent objectionable conditions in the stream and that the city
must adopt more complete purification when the pollution becomes objectionable
to riparian owners downstream.

COOK, County poor farm. Sewage disposal.—(Bull. 11BTO TrOe
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for 12 years. The water has a mineral content of 490 parts per million, a total
hardness of 367 parts per million, and a content of iron of 15 parts per million.

CEETE (840). Water supply.—Visited June 29. Crete is in the east part
of Will County on Thorn Creek, a tributary of Little Calumet River. The drift
is generally about 100 feet thick, though in the lower parts of the village roek
is encountered at 60 feet.

Waterworks were installed in 1903. The supply is derived from a drilled
well 10 inches in diameter and 192 feet deep terminating in limestone. Eock
was encountered at 100 feet and the well is cased to 150 feet. The static level
is about 30 feet below the surface. The yield is not
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well pump. The distribution system comprises 6.62 miles of 4-inch, 6-inch, and
8-inch cast-iron pipe. A 74,000-gallon elevated steel tank having a total height
of 119 feet is connected to the distribution system. Before the time of inspection
only 15 service connections had been made, and the consumption was, therefore,
very small. A 2-inch meter has been placed on the discharge from the pump, but
no readings had been recorded. The total cost of the waterworks including the
distribution system was $28,794.
Theth
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to warrant pumping. This well ia the same sze and depth as the fourth well,
and the supply is now obtained from these two wells. Both are equipped with
10-foot Cook screens and derive their supply from sand and gravel. The static
level is about 60 feet below the surface. The water is pumped from the wells
directly into the distribution system by 2 single-acting deep-wel steam-head
pumps. One has a 6-inch by 24-inch working barrel at 205 feet and the other
an 8-inch by 36-inch working barrel at 208 feet; at 30 strokes per minute the
displacements are, respectively, 130,000 galons and 225,000 gallons a day.
The distribution system comprises about one mile of 4-inch, 6-inch, and 8-inch
cast-iron pipe. There are 61 service connections, all of which are metered. A
54,000-gallon steel tank 18 feet in diameter and 25 feet high on an 80-foot
brick tower is connected to the distribution system. The daily consumption is
about 8,000 gallons. Slightly less than one-haf the population use the public
supply. The estimated cost of the waterworks was $14,000 and the cost of
operating during 1914 was $341, the revenue from water rates amounting to
$410 for the same period.

The water is of good sanitary quality. It has a mineral content of 569 parts-
per million, a total hardness of 362 parts per million, and a content of iron of
16 parts per million.

DANVILLE. Water supply.—(Bull. 9, 19; 12, 52.)

DECATUR (31,140). Water supply.—(Bull. 10, 106; 11, 53; 12, 55.)
Visited March 2-3 and 30. Decatur, the county seat of Macon County, is bor-
dered on the south by Sangamon River. It is the location of many industrial
establishments.

Waterworks were started in December, 1870, when Decatur had a population
of 7,161. A wedl was drilled near the center of the business district, and a
500,000-galon pump was installed. In order to sl large quantities of water to
railroads and factories the mains were laid along the most direct line to supply
these consumers. As the supply was inadequate from the start it was unanimously
voted at a mass meeting one month after the completion of the system to issue
$100,000 worth of bonds to increase the supply. A site for a pumping station
on the north bank of Sangamon River was purchased in May, 1871, and this has
since been the location of the station, though material additions to the area have
been made. A contract was awarded in June, 1871, for an intake from the
river, a pumping station equipped with a 1,000,000-gallon reciprocating steam
pump, 2 electrically driven rotary pumps for fire use, and mains. As the river
water was turbid an infiltration gallery to improve the supply was built parallel
to the river in 1874. It was 100 feet long, 10 feet wide, and 6 feet deep with
its top 4 feet below the bed of the river; the sides and the bottom were timber and
the top was arched with brick. Water from this gallery was clear and satisfac-
tory, but the supply soon became inadequate, and the length of the gallery was
increased to 500 feet in 1877. A valvecontrolled connection aso was made
between the river and the upstream end of the gallery for use in emergencies.
This supply in turn became inadequate in about a year, after which the available;
quantity was increased by constructing across the river a wooden dam which
created a head of about 8% feet over the top of the gallery. In 1832 the
pumping equipment was increased by 1,000000 galons a day and in 1834
two 2,000,000-gallon pumps were added. At that time the emergency intake
drawing water directly from the river had to be regularly used. This produced
unsatisfactory conditions and so much mud accumulated in the mains that
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hydrants sometimes had to be flushed as frequently as every 15 days. A
3,000,000-gallon rapid-filtration plant of the Warren type, consisting of coagula-
ing basins, 16 wooden filters, a clear-water reservoir, and raw-water pumps
was installed in 1894 for about $60,000. The system was overhauled in
1896 at a cost of $35000. During the next 14 years the waterworks were
operated with little change except extension of mains. All large consumers
were metered in 1895 and universal metering, adopted in 1905, served materially
to reduce consumption. Extensive improvements were made in 1910 and 1911
comprising a new pumping station, additional high-service and low-service pumps,
a concrete dam to replace the wooden dam, and new duplicate intakes from the
river. Plans and specifications for a purification plant of

W
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desired through a duice gate in the center. The impounding capacity afforded
by this dam has not been ascertained, but it is probably at least 30,000,000
galons. Sangamon River above Decatur drains an area of 862 sguare miles
of fITc(t) Tj2.690 Tw0.013 TfO Ts-0.020 Tc(g60 Td0.000 Tw99.Td0.000 Tw99.Td0.000 T0.00C
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into 2 mixing chambers, which may bo used singly, in paralel, or in series. A
longitudinal baffle in each mixing chamber causes the water to flov forward and
backward through channels 4 feet wide; in one chamber vertica transverse
alternate hanging and upright baffles at 3-foot intervals along the channd cause
the water to take a continual up-and-down course; in the other mixing chamber
vertical walls placed at intervals of 6% feet transverse to the flow with their
bottoms and tops 3% feet and 12 feet, respectively, above the bottom of the
channel, aid in mixing. The mixing chambers are now operated in series, the
water entering the one having the alternate hanging and upright baffles. If the
plant were run at its rated capacity the detention period in the mixing chambers
in series would be about 25 minutes, but at the present rate
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and they are arranged on either side of an operating floor, beneath which is a
pipe galery 14 feet wide with 11 feet 9 inches head room. All the prin-
cipal vaves are hydraulically operated from a marble-topped operating tabl
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There is no elevated tank or equalizing reservoir in the distribution system. The
average daily consumption during 1914 was 3,700,000 galons, of which the
industrial consumption is 1,000,000 galons. The pumpage is determined by a
Venturi meter on the discharge from the low-lift pumps and from readings of
revolution counters on the high-service pumps without alowance for slippage.
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and thus the check can swing open again when the extra pressure is released.
The pumpage is recorded by a Ventri metar exeppt thagused for fires as the
discharge of the fire pump does not pass through the meter. The average daily
pumpage during 1914 was 363,000 gallons. On the basis of service-meter read-
ings the city receives payment for about 61 per cent of the pumpage indicated
by the Venturi meter. Metering of the services was started in 1909 and a-
though the number of consumers has incR&e8 theVPEr Lapifiretbritidioiiessddaghh p u ne
decreased.
The water is of good sanitary quality. It has a total hardness of 200 parts
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draining the country to the eastward around Sycamore. The banks of the stream
have been used rather extensively for outings, and the Kishwaukee has been con-
sidered a good fishing stream. For severa years past, however, the water is said
to have had much of the time a distinct reddish color that makes a stream and its
banks unsightly; it is further stated that many fish have died when the water
haa become low. Farmers state that stock will not drink from the river during
much of the summer if any other water is obtainable and that if they are forced
to drink it their vitality is lowered.

The only appreciable liquid wastes entering the stream at Dekalb are city
sewage and waste from a plant of the American Steel and Wire Co. Though
the sanitary sewer system was completed during 1914 comparatively few dwell-
ings have thus far been connected to it and the discharge of sewage is smal.
Moreover, the sewage before being discharged into the stream north of the city
is treated in settling tanks and trickling filters which should purify it sufficiently
to prevent any serious pollution in the stream. A small creek cdled Acid Ditch
because it carries wastes from the plant of the American Steel and Wire Co. of
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In an effort to obtain a water supply 4 wells hav.e been sunk at Deland. The
first 3 were, respectively, 140, 225, and 130 feet deep. Bedrock shale was
struck at 160 feet, and the only water encountered was about 15 gallons a minuto
in a 2-foot bed of sand at about 80 feet. A fourth wel, first ended at 80 feet,
was continued to greater depth because data in the Geologicad Department of
the University indicated that water might be secured from Niagara limestone at
800 or 900 feet. It seemed probable that any water encountered above the
Niagara would be too highly mineralized for domestic use. This information
was referred to the village authorities, who were aso advised to make further
efforts to procure water from drift wells in an area some distance from that in
which the other wells had been bored. The village authorities decided to con-
tinue drilling the deep well, and late in July, 1915, the well had reached a depth
of 1,085 feet. A little salt water was encountered at 510 and 725 feet. It wad
thought that fresh water was encountered before drilling ceased, and according to
latest information received by the Survey the village was making an effort to
case out the upper salt waters in order to ascertain the quality and quantity of
water near the bottom of the well.

DELAVAN. Water supply.—(Bull. 12, 56.)

DEPUE (1,339). Water supply.—Visited September 1 and 15. Depue is
in the southeastern part of Bureau County on the north bank of Depue Lake, an
arm of lllinois River, which is connected with the river at al stages about 2
miles below the village and is connected with the river during high water aso
above the village. From the flat land 10 to 20 feet above the norma level of
the river in the south half of the village the ground rises northward rather abrupt-
ly to 200 feet above theriver. The built-up section of the village is principally on
the low ground. Depue is the site of a large zinc refinery.

Waterworksh water
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charge into Lake Depue. If the village should ever have the large population
used as a basis in designating the system the sewage will undoubtedly cause a
grave nuisance in Depue Lake as its water, ordinarily stagnant, would favor
rapid accumulation of sludge near the outlet. If objectionable conditions Ehould
develop treatment works or an outlet extended to Illinois River might be con
structed. Either would be expensive. It would be advisable, therefore, for the
village to consider installation of separate systems of sewers, one for house
drainage and one for stor
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the village. All connections are metered. A 150,000-gallon elevated steel tank
having a total height of 151 feet is connected to the distribution system.

The water is of good sanitary quality. It has a mineral content of 877 parts
per million and a total hardness of 462 parts per million.

DES PLAINES. Sewerage—(Bull. 10, 66; 11, 54.) Visited June 29.
The combined sewerage system of Des Plaines discharges into Des Plaines
River and creates an. offensve condition in the stream that affects the value
of property downstream and within the village itself. Some State authority
will sooner or later require treatment of this sewage as the river is used extensive-
ly for recreation. The municipal authorities were advised by the Survey to have
plans prepared at an early date so that additional sewerage may be properly
installed in conformity with a consistent plant for treatment of the dry-weather
flow of sewage.

DIXON (7,216). Water supply.—(Bull. 11, 58.) Visited June 28. Dixon
is in the northwest part of Lee County on Bock River and it is the site of severa
factories.

Waterworks were installed in 1883 when the city granted a 30-year fran-
chise to the Dixon Water Co. At the






DOWNERS GROVE TO EAST ST. LOUIS 63

centrifugal pump was removed from the old to the new pit and an 865,000-
gallon 2-stage centrifugal pump aso has been installed. Both pumps are direct-
connected to electric motors on concrete foundations raised dlightly above the

floor. During 1914 a second
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before flowing into the stock-yards sewer, pass through baffled settling tanks
to remove fats and grease. The operators of the packing houses claim that none
of their wastes enter Cahokia Creek directly, but it was evident from inspection
that certain pollution enters the creek. Mississippi River was high at the time
of thefirst) inspection, and the stock-yards sewer then flooded some of the streets
at severd places near the packing plants. This flood water was greenish in color,
very turbid, and plainly resembled packing-house waste. Cahokia Creek below
the packing plant showed evidences of pollution by stock-yards sewage. Rapidly
rising bubbles showed septic action in deposits of sludge. Similar pollution in
the creek was noticeable at the time of the last inspection. The East Side Levee
and Sanitary District, the city of East St. Louis, and other interested organiza-
BeBasare studying conditions with a view of improving Cahokia Creek in respect
to pollution and control of floods. Several ways of accomplishing this are under
consideration.

EAST WENONA (367). Water supply.—Visited March 4. Mains for fire
Wasgstar Tand sdomesticorseniag (Te(ee)  fb. U@O&d;tTWeoom dwnes 1 bdvate) 1§0.000 Tcci 7 an51i
supply is obtained from Wenona.  (See p.

EDWARDSVILLE. Water supply. —(BuII 12 58.)

Sewage disposal.—(Bull. 12, 59.)

EFFINGHAM (3,898). Water supply.—(Bull. 10, 108; 11, 63.).

Visited April 1. Eflingham is in the catchment area of Little Wabash River cf0.000
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dition and can be put in service on short notice. The total mains installed, in-
cluding the force main, comprise 13.7 miles of 4-inch to 12-inch cast-iron pipe.
There are about 370 service connections, slightly more than one-third of which
are metered. A 180,000-gallon steel standpipe 120 feet high is connected to
the distribution system. The pumpage is read daily from an 8-inch meter on the
discharge line from the pumping station. The maximum, minimum, and average
daily pumpages during 1914 were, respectively, 900,000, 480,000, and 675,000
galons. As 2 railroads and 2 industrial plants use daily about 575,000 gallons,
the average daily domestic consumption is about 100,000 gallons.

The water is of unsatisfactory sanitary and physica quality. Plans for
purification works prepared by a consulting engineer in 1911 were approved by
the Survey, but the installation has been delayed pending a decision by the State
Public Utilities Commission of Illinois on the question of water rates.

EFFINGHAM. Disposd
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the character of the soil showed 2 feet of loose porous top soil above clayey soil;
consequently if the wastes are to be treated by disposa on land it will be neces-
sary to install open-joint underdrains in trenches filled with sand in order to
effect adequate absorption. It was suggested that such underdrains be installed
and that treating the wastes on the natural soil be tried on a plot of 1% acres
divided into 4 units.

EUREKA. Water supply.—(Bull. 12, 62.)

Disposal of cannery waste—(Bull. 12, 235.)

EUREKA (1,525). Proposed sewerage—Eureka, in the southeast part of
Woodford County, was visited September 16 at the request of the Rivers and
Lakes Commission in reference to proposed installation of Rive(o) TjEinstallation sewerage—Eurek:
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not be removed, and it still remains at a depth of 260 feet. This reduces the
cross section and consequently the discharge. A 5-inch eduction pipe was ex-
tended through the 6-inch cylinder. Pumping with air then was found to be
more expensive than use of the deep-well pump, and the deep-well pump was re-
installed at the end of 1914. While this change was being made about 400
feet of the 5-inch eduction pipe was accidentally dropped into the well, and has
probably become jammed in the bottom where the bore is only 6 inches. Now
only 30 galons a minute can be obtained, whereas the former yield was 135
gallons a minute, and a shortage of water is threatened. Another well should be
drilled as the present well could not be taken out of service to be repaired without
shutting of the water from the city for a considerable period. Moreover, the
city should have 2 wedls in order to provide against future breakdowns. At the
time of



FARMINGTON TO FREEPORT 69

inadequate to meet increasing demands and it was supplemented for 3 or 4
years by water from Pecatonica River. A drift well of smal diameter was then
bored. As the water flowed at the surface several more wells were sunk.  The
static head soon receded, however, and it became necessary to connect the suction
of the pump to the wells. After the water from the drift wells had been satis-
factory for several years trouble arose because of growths of crenothrix. To
eliminate this trouble a new supply was sought in 1900 by sinking a well to St.
Peter sandstone, which is said to have furnished good water until it began to
deposit iron. After experimentation a treatment plant was constructed in 1903
to remove the iron from the water. An appraisal was made of the plant in 1912
by three engineers, who recommended several changes and improvements in equip-
ment which are being made.

The supply is now derived from 25 wellsin drift 2% to 8 inches in diameter
and 35 to 45 feet in depth and connected at intervals to a suction main about
300 feet long. Two drilled wells terminate in St. Peter sandstone, one 6 inches
in diameter and 265 feet deep and pumped by air lift and the other 16 inches
in diameter and 303 feet deep. The latter well, drilled primarily as an emer-
gency supply, has not yet been equipped because the reduction of consumption
after the installation of meters has made it unnecessary. The material pene-
trated by the drift wells is unusual. The borings penetrated 30 to 40 feet of
heterogeneous drift and then a
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with a capacity of 515,000 gallons, is a rectangular structure built amost
entirely in excavation and covered with a flat concrete roof. The reservoirs are
interconnected by pipes. When the river rose sufficiently to flood the pumping
station in February, 1911, some flood water gained access to the reservoirs.
This indicates a possibility of contamination to the public supply during un-
usually high stage.

Two tandem-compound duplex pumps of 2,000,000- and 3000,000-gallon
capacity pump water from the wels to the
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reservoir, and additioan
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high to permit ready access to all parts.  Several windows provide good light
and ventilation. The 18-inch outfall sewer terminates in the screen chamber,
which is 4 feet by 16 feet in plan. The screen consists of iron bars placed about
2 inches apart inclined about 30 degrees from horizontal. A limited quantity of
storm water is alowed to enter the sewers and an oveflow is provided to by-pass
any excess flow. The 2-story settling tank has 2 settling compartments with on
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business district. As Bear Creek at Gillespie has a catchment area of less than
3 sguare miles and is often dry during summer discharge of the sewage into
it will undoubtedly create serious nuisance. In order to avoid such nuisance the
village is contemplating the construction in the bed of the creek of a large inter-
cepting sewer, which will discharge near the south part of town. The dry-weather
flow will be diverted into a septic tank. In view of the fact that treatment of
the sewage will be necessary it was advised that the city consider installation of
Separate sanitary sewers instead of combined sewers.

GILMAN. Water supply.—(Bull. 11, 71.)

GIRARD. Proposed water supply.—(Bull. 11, 71.)

GLENCOE. Water-supply and sewerage—(Bull. 9, 24.)

GLEN ELLYN. Water supply.—(Bull. 12, 73.)

Sewage disposal.—(Bull. 12, 74.)

GEAFTON. Pollution of Illinois River.—(Bull. 11, 72.)

GRAND RIDGE (403). Water supply.—(Bull. 11, 72.) Visited July 5.
Grand Ridge is in the south-central part of La Sale County about 8 miles
south of the junction of Illinois and Pox rivers. The drift in this locality is
more than 250 feet thick and several private wells are 175: to 200 feet deep.
There is no sanitary sewerage but a limited amount of tile laid for ground-
water drainage receives overflov and seepage from cesspools.

Grand Ridge experienced a disastrous fire in 1913 when a plant owned by
the Public Service Company of Northern Illinois was destroyed, the loss having
been estimated at $20,000. Two grain elevators and a lumber yard near the
conflagration were spared only because of favorable winds. Waterworks were
agitated immediately after the fire and it was voted in December to install a
system. The waterworks were completed and put into operation early in 1915.
The supply is obtained from one well 10 inches in diameter and 160 feet deep,
which ends in water-bearing
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This is a marked improvement for at low stages the supply from the wells and
Cabaret Slough, which had to be used a great deal,O
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in diameter and 40 feet long with a combined capacity of 47,000 gallons are
connected to thedistribution system. The pressure ranges between 45 and 55
pounds except
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galon triplex pump. Leaks in joints and valv.882 Tw0.088 TciR
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Saline County in the drainage basin of Middle Fork of Saline River. The pros-
perity of the community is dependent upon coa mining and agriculture. The
site of the city occupies sightly rolling ground above most of the surrounding
country, but the flat level land near neighboring watercourses is subject to over-
flow at high stages of the river.

Waterworks were installed in 1901 by the Peoples Water and Light Co.
Ownership was transferred in 1912 to the Central lllinois Public Service Co.
The source of supply has aways been Middle Fork of Saline River. Before the
water-purification plant was installed in 1914 an unsuccessful effort was made
to obtain a water supply from wells. The supply is taken from Middle Pork
at a point about 1% miles east of town where a dam about 8 feet high and
75 feet long has been constructed. The dam forms a reservoir with an estimated
capacity of 40,000,000 galons and the impounding effect extends upstream for
more than a mile. The reservoir is partly filled by silt. The drainage area
above the dam is about 210 square miles, in which, the clayey upper portion of
the soil makes the water always turbid. The great and rapid fluctuations of the
discharge have been lately increased by the construction of several drainage
ditches. During prolonged dry weather the stream ceeses to flow. Its waters
are subject to pollution by sewage from Harrisburg and surface drainage from
several small communities.

Two low-lift pumps in a station near the dam raise water from the reservoir
to the filter plant and main pumping station in the northeast part of the city.
The pumps are electrically driven triplex pumps having capacities, respectively,
of 500 and 400 gallons a minute, or a combined daily capacity of about 1,250,-
000 gallons. They are belt-connected to motors in the upper part of the station,
which is built about 30 feet high in order to bring it above flood water. The
motors are operated from switches at the main station, which is in the northeast
part of the city and is operated in connection with an ice plant and an electric
light plant. The high-service equipment comprises a 750,000-gallon and a 1,000,-
000-gallon pump.

A filtration plant near the main station was put into operation late in 1914.
It comprises chemical-preparation and feed devices for alum, soda, and cacium
hypochlorite, a reaction chamber, 2 settling basins, 3 sand filters, 2 clear-water
basins, and a laboratory. Chemicas are stored in the main station because of
lack of room in the filter house. The concrete solution tanks are built along a
balcony over the end of two of the filters. Each of the 2 tanks for solution of
soda and the 2 tanks for solution of alum has a capacity of 290 gallons, and
each of the 2 tanks for solution of hypochlorite has a capacity of 180 gallons.
The tanks discharge into constant-head orifice boxes, of which one is provided
for the soda, one for the dum, and 2 for the hypochlorite solution. The solu-
tions of soda and alum are fed into the inlet compartment of the mixing chamber,
the soda near the bottom, and the alum at about mid depth. The solution of
hypochlorite is fed into the clear-water basin beneath the filters. The reaction
chamber, with a capacity of 19,000 gallons, affords a detention period of about
30 minutes on the rated capacity of the plant. It is provided with a series of
winged baffles to produce good mixing and to maintain proper velocity. A
vertical rise(s) Tj395 TcTj1.922 T( rise)pi0.000 Tc(.) Tj1.790 Twn soda, a80 133.920 TdO.O(
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Each basin is provided with a sump and suitable valve-controlled outlets for
removing sludge. They are covered by a flat reinforced-concrete slab roof and
several manholes provide access to them.

Bach of three filter units, 10.5 feet by 10 feet, has a capacity of 300,000
gallons per 24 hours based on a filtration rate of 125,000,000 gallons per acre
per 24 hours. The filters are arranged along one side of the operating floor.
The filtering material comprises 10 inches of gravel overlaid by 2.5 feet of sand.
The filter equipment is the standard equipment of the New York Continental
Jewell Filtration Co. The strainer comprises a grid of piping tapped with
strainer heads spaced 6 inches center to center. All control vaves are operated
by hand from whedl stands on the operating floor. Each filter is provided with
a loss-of-head gage and a filter-rate controller of the Venturi type. Compressed
air is used in washing the filters, and the electrically driven blower is on the
operating floor. Taking the wash water from the discharge main of the pumping
station causes a marked drop in pressure at the station. The washings
drain to a concrete basin from which they are pumped into the city sewer.

There are 2 clear-water reservoirs, one beneath the filters, built when the
filtration plant was built and the other, an old reservoir, remodeled when the
improvements were made. As the capacities of the new and old reservoirs are,
respectively, 20,000 and 113,000 gallons, the total clear-water storage is 3.5
hours on the rated capacity of the plant. A very Commendable feature of the
filter plant is the laboratory, which is only 8 feet by 6 feet in plan and located
over one of the filters but very well and very neatly equipped. Daily tests are
made for turbidity, color, alkalinity, number of bacteria, and gas formers. The
results are tabulated and also recorded on diagrams.

The quality of the unfiltered water varies widely. The turbidity during
April and May ranged from 10 to 4,000 parts Tw-0.011 Tc( b) Tj0.0627yr
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dam, and on May 6 to attend a second hearing before
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from mines is discharged into the watercourses. This water contains much iron
and may be objectionable because of its mineral content, but it is of minor im-
portance from a sanitary standpoint.

At the second hearing before the Rivers and Lakes Commission it was de-
cided that the discharge of sewage by Harrisburg from its new outlet above the
waterworks dam was objectionable and that the lesser contamination by surface
drainage of other incorporated communities did not furnish excuse for Harris-
burg to discharge sewage directly into the watercourses furnishing the public
water supply. An order was, therefore, entered against the city of Harrisburg
requiring that it cease polluting the public water supply by direct discharge of
its sawage by July, 1916. To comply with this order it will probably be necessary
to make a thorough engineering study of the present sewerage. The system can
then be altered and portions reconstructed on the basis of this study in such a
manner as to provide satisfactory sewerage for the city with only one outlet, and
that below the waterworks dam. The present trouble resulted from the city's
failure to have a competent consulting engineer design and supervise the present
sewerage system.

HARVARD. Water supply.—(Bull. 12, 78.)

Sewage disposal.—(Bull. 10, 122; 12, 79.)

HARVEY (7,227). Water supply.—Visited August 11. Harvey is a
manufacturing community in Cook County near Little Caumet River and about
19 miles south of the center of Chicago. It has an extensive sewerage system
with an outlet into Little Caumet River. Some residents of Harvey have com-
plained regarding the pollution of a ditch on the east edge of Harvey by wastes
from Phoenix, an adjoining village on the east, which does not have a sewerage
system.

The waterworks, installed about 1890, are now the property of the Public
Service Company of Northern Illinois. The supply was first obtained from a
2,100-foot drilled wel, 6 inches in diameter at the top. As salt water was
encountered at 2,100 feet the well was plugged at 1,600 feet and the water
now comes from Potsdam sandstone. Part of the well caved in during plugging
and greatly reduced the yield. The water is raised by air, the nozzle being
placed 345 feet below the surface. Three additional wells deriving their supply
from Potsdam sandstone have been drilled as needed. Well 2, about 1,600 feet
deep and 10 inches in diameter at the top, is pumped by air lift with the nozzle
at 360 feet, and it yielded 186 gallons a minute during a test in 1914. Around
the top of this well is a small depression above the bottom of which the casing
rises about 15 inches, or to the general level of the surface. The space between
the 10-inch and the 6-inch casings of the well was open at the time of the visit
thus subjecting the water to possible contamination but following the submittal
of the report by this department this condition was remedied and the well made
absolutely tight at the top. Well 3, 1,616 feet deep and 15Y% inches in diameter
at the top, was recently rebored and cleaned andd d Tw0.309.440 Td(y) Tj1T1. an
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1913, was 120 feet beow the surface and in June, 1915, was 155 feet beow
the surface, a drop of 35 feet or 15.5 feet a year.

Water is discharged from the wells into a 225,000-gallon circular uncovered
concrete collecting reservoir 40 feet in diameter and 25 feet deep near the
pumping station and about 25 feet from the street. The wall extends 3 feet
above the surrounding ground and is surmounted by a woven wire fence 4 feet
high. The pumping station is a substantial and attractive building erected
about two years ago. The high-lift pumping equipment comprises 2 electricaly
driven units installed by the present owners and 2 steam pumps formO-
erly used, but now
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The top of the filter was entirely dry and no outward signs of clogging were
evident. The effluent was cloudy and not greatly different in appearance from
the settling-tank effluent.

HILLSBORO (3,424). Water supply.—(Bull. 10, 127; 12, 81.) Hills-
boro was visited March 26 at the request of the city's consulting engineer to
review a report on preliminary plans and to examine the proposed location of
'reservoirs for an improved water supply. Middle Fork of Shoal Creek, recom-
mended by this Survey about 1912, was selected as the future source of supply.
The consulting engineer had proposed two methods for developing this supply;
(1) by a series of 4 smdl dams impounding about 65,000,000 gallons and
capable of delivering continuously to the city during a dry year about 1,500,000
gdlons a day; (2) by construction of one large reservoir with a capacity of
375,000,000 gallons capable of yielding more than 20,000,000 gallons a day.
The large reservoir does not represent the desirable size, but it is not practicable
to develop a reservoir site of any smaller capacity except in the bed of the
stream.

The project involving 4 small dams and reservoirs was favored because it
was the cheasper and furnished adequate quantity of water for the city for a
number of years. The principal objection was the possibility that the channel
of the stream might change and thus render the reservoirs useless. The large
dam and reservoir would settle the water-supply problem for Hillsboro once for
al, but the cost of the project is beyond the financial ability of the city.

A communication was received December 29 from the city's consulting engi-
neer and a written report was submitted on plans which he had presented to
the Survey for review. These plans cal for the construction of only 2 small dams
and reservoirs at present. The danger that new channels might form around
the dams during periods of floods was again pointed out. The flat bottom of
the valley favors the formation of side channels, and many were noticed during
ingpection of the basin. The possibility of raising the ground-water level in
the bottom lands to such height as to interfere with cultivation of the land ad-
joining the reservoirs was mentioned. Although construction of one large reser-
voir was favored by the Survey the development of smaller reservoirs was ap-
proved; but the city was informed that it should recognize that such develop-
ments should be considered only temporary arrangements pending the time that
the growth of the city and its financial resources warrant the larger project.

Plans for a water-purification plant have not yet been prepared, but it is
taken for granted that the project for water supply includes water-purification
works and that final detail plans will be submitted to the Survey before con-
tracts are awarded.

HILLSBOEO. Sewage pollution of Middle Fork of Shoa Creek.—(Bull.
12, 83.)

HINCKLEY. Water supply.—(Bull. 11, 78.)

HINSDALE (2,451). Water supply.—(Bull. 11, 78.) Visited June 8
and 30, September 22, and October 7. Hinsdale is a suburb of Chicago on the
eastern boundary of Dupage County in the catchment area of Des Plaines River.

Waterworks were installed about 1890, the supply having been obtained
from a well 800 feet deep. This wel has not been used since the second well
was drilled about 1900. This second well, the present source of supply, is 200
feet deep and 12 inches in diameter, and is cased for 100 feet to rock, beow
which the water is derived from limestone. The low-service pumps in a pit 17%
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feet deep at the top of the well draw
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ANALYSES OF WATER AT HINSDALE
[Parts per million.]
Raw Settled Filtered
water water water
DETERMINED QUANTITIES

. ’mql vt A - fid4 A1 _____ 270
- ‘

D ik ==L A el ™ I
Bulfate . . vvivieereiiinnnanan.. e aaaabe s 176 178 174
Sodium carbonate ag CaCO, ...l 0 56 52
Non-carhonate hardpess as CaCQ, . .............. veve 100 i 0 .
Carbonate hardpess ag SaC0O, . KT - U 0
Magnesium ealts as CaCO, ...... P 124 20 16
i B L ¥} et £ 3a T2, ik

HYPOTHETICAL COMBINATIONS
Bodium nitrate (NaNO,) .............coieiinnn.. 1 1.6 0
Sodium chloride (NaCl) ...............cccoiin..n.. 2 2 2
Sodinm selfate (Na,80,) .....oiiiiiiiiiniiiinnenn. 118 263 a57 -
Sodinm carbenate (Na,CO) .........oiviiivnainnn, w59 55
Magmesium sulfate (Mg80,) ........................, 120 cee s
Magmesinm hydroxide (Mg(OH),) ...t . 12 9
Magnesiom carbonate (MgCO,) ..................... 20 ces can
Caleium carbonate (CaCid) ............ s ... 3838 22 24
Iron carbonate (FeCO,) .......... . covvuiiiiiinan 3 ves cee
Undetermined ........oovveneeeiniiineeriiiaannns 42 a7 23
HOLLYWOOD (50). Water supply.—Hollywood is supplied with water by

Lagrange.

HOMER (1,086). Pollution of private wells—(Bull. 12, 84.) Homer was
visited August 27 because many wells there had been filled with surface water
by heavy rainfall in the early part of August. This village is in the southeast
part of Champaign County in the basin of Salt Fork of Vermilion River. There
is a system of tile drains with numerous catch basins, but it is inadequate during
periods of heavy rainfall and flooded cellars and wells result. The wedls are
nearly all of the open dug type. It was recommended that a public water supply
be installed, but local authorities feel that such an improvement can not be made
at least for two years or until the present indebtedness caused by paving streets
is reduced.

HOMEWOOD. Water supply.—(Bull. 12, 84.)

HOOPESTON. Water supply.—(Bull. 10, 128.)

Sewerage system.—(Bull. 11, 78.)

IPAVA. Water supply.—(Bull. 12, 85.)

JACKSONVILLE. Water supply.—(Bull. 10, 129; 12, 85.)

Sanitary inspection of Chautauqua ground.—(Bull. 12,
87.)

JACKSONVILLE, Illinois school for the deaf. Water supply.—The Illinois
school for the deaf at Jacksonville was visited May 7 at the request of the State
Board of Administration to study possible sources of recommendeJACKSONVILLEperiods
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reservoir pumping station may be a favorable site for wells. The 40-foot dug
well now there yields little water, but deeper boring might reveal a water-bearing
bed heretofore undiscovered. It was suggested that severa test wells be put
down in the bottom lands if a test of the new well at the sanatorium shows it
to be inadequate.
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ing reservoir built in excavation and lined with planks. Previous analyses by
the Survey indicated that the water was of good sanitary quality as drawn from
the wdl but became contaminated in the reservoir. After that report the vil-
lage improved the collecting reservoir by placing a concrete curb around the
top and putting on a new cover. well
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capacity of 750 gallons a minute and a 500-gallon capacity with only one unit
operating. Emergency equip