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THE INDUSTRIAL UTILITY OF PUBLIC WATER SUPPLIES
IN THE EAST NORTH CENTRAL STATES, 1952

By E. W. Lohr, P. N. Brown, and W, L. Lamar
INTRODUCTION

The location of indugjrial plants is dependent on an ample water supply of suit-
able quality. Information relating to the chemicai characteristics of the water
supplies is not only essential to the location of many piants but also is an aid in
the manufacture and distribution of many commodities.

Public water supplies are utilized extensively as a source of supply for many
industrial plants, used either as delivered for domestic consumption or with
further treatment if necessaryto meet specific needs of the plant, such as water
for processing, cooling, and steam generation. The industrial use of water in
the United States in 1950 was estimated to be more then 75 billion gallons per day
from private sources. In addition, about 6 biliion gallons per day was estimated
to be taken from public water supplies.

U. S. Geological Survey Water-Supply Paper 658, ""The industrial utility of
public water supplies in the United States, 1932" contains information pertaining
tothe public water supplies of 670 of the larger cities throughout the United States.
This report, which is still in print and being distributed, has filled an important
need in the field of water-supply engineering. The demand for more up-to-date
information and more extended coverage has led to studies by the Geological Sur-
vey for revision of the information contained in the 1932 report. The revised
report, which will include data pertaining to public water supplies of more than
1,200 cities in the United States, will eventually be published as a Geological
Survey Water-Supply Paper. However, in order that the information might be
available at the earliest possible time, nine preliminary reports are being issued
which give data on the larger cities in each state, These nine reports are being
released as Geological Survey Circulars, each covering a group of states as de-
lineated by the Bureau of Census in taking the census of thepopulation of the
country. (See fig. 1). The reports give descriptive information and analytical
datafor approximatelythree-fourths of the citiesthat will be included in the final
report for each of the states.

This circular is the sixth of the series and includes data for the States of Illi-
nois, Indiana, Michigan, Ohio, and Wisconsin. (See fig. 1). The report gives
the population (1950) of the city, the population supplied, ownership, sources and
treatment of supplies, capacity of treatment plants, storage facilities for both
raw and finished waters, and chemical analyses of the water for a total of 151
of the larger cities of Illinois, Indiana, Michigan, Ohio, and Wisconsin. The
datafor each city are essentially the same as will appear in the complete report
for the whole country.

Data for the supplies in Illinois, Indiana, Michigan, Ohio, and Wisconsin were
compiled by Paul N. Brown and others under the general supervision of W. L.
Lamar, district chemist, Columbus, Ohio. Review and final assembly of the
data were made by E. W. Lohr in the Washington office under the direction of
S. K. Love, Chief, Quality of Water Branch.
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ILLINOIS 3

ALTON
(Population, 32, 550)

Ownership: Alton Water Company (controlled by American Water Works Com-
pany); supplies also about 1,450 people outside Alton. Total population sup-
plied, about 34, 000.

Source: Mississippi River.

Treatment: Coagulation with alum, softening with lime and soda ash, sedimenta-
tion, rapid sand filtration, and chlorination.

Rated capacity of treatment plant: 7,600,000 gpd.

Raw-.water storage: None.

Finished-water storage: 2,045,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw (Finished
water water water water
Silica (Si0p) ..eveerses 5.2 3.6 ||Hardness as CaCOj:
II'O!! (Fe) ssesens esesces a- 02 . 12 Tota,l essscecsccsasce 184 106
Manganese (Mn) ..... .18 .00{| Noncarbonate...... 43 54
Calcium (Ca) .cevereee 45 23
Magnesium (Mg)..... 17 12 COlOT ctessesnesresnsanes 20 5
Sodium (Na) .....ee0.. 10 7.6 {|PH ceeeercrnnencens cesses 7.7 7.7
Potassium (K) ....... 1.6 2.4 ||Specific conductance
Carbonate (COy) ..... 0 0 {micromhos at
Bicarbonate (HCO,) 170 65 25 C.)uecerrenccncens 410, 275
Sulfate (SO,) «.ceeveees 49 55 Turbidity.......... -- -
Chloride (C)).........;, 10 10 Temperature (F. )... 76 76
Fluoride (F) .......... .4 .3 ||Date of collection... {Sept. 16, Sept. 16,
Nitrate (NOy) ......... .3 2.3 1952 1952
Dissolved solids..... 261 | 166 C
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 151 191) 97} 7.7| 7.4]| 7.9| 205 252 | 127| 2181,228] 25
Finished water..] 53 90{ 29| 9.3/10.2| 7.9] 117150 | 90 0 0 0

21ron in solution when analysed. Sample turbid when collected.



Ownership: Municipal.
Source: 10 drilled wells (5 to 12, 12a, 14), 2,185 to 2,460 ft deep.
Treatment: Aeration for iron removal, chlorination of part of supply, filtration

of part of supply.

ILLINOIS

AURORA
(Population, 50, 576)

Rated capacity of treatment plant: --
Raw-water storage: None.
Finished-water storage: 7,200,000 gal.

ANALYSES'

(Analyses, in parts per million, by Illinois State Water Survey)

Wells Wells
Well 7 |(finished Well 7 |(finished
water) a water)a

Silica (Si0)) ........ . -- 7.8 ||Hardness as CaCOj:
Iron (Fe) ccevenrrnnens 1.2 .13 Total seeereeracnenens 329 350
Manganese (Mn) ..... - .00/ Noncarbonate...... 85 93
Calcium (Ca) .eveeren 83 93
Magnesium (Mg)..... 29 29 COlOr sesesesesessenesane 0 2
Sodium (Na) .......... 129 PH..oovevereen -- 6.8
Potassium (K) ....... } 204 16 Specific conductance
Carbonate (COy) ..... -- 0 {micromhos at
Bicarbonate (HCO,) | 0297 315 25 C.)uuerersnnnnsen --| 1,370
Sulfate (SO,) «.ceeveeen 45 37 Purbidity....ccoeneees 10 --
Chloride (C}) ......... 340 248 Temperature (F. )... -- --
Fluoride (F) ..cevevens -- 1.0 ||Date of collection... |Oct. 19, | Sept.,
Nitrate (NOy) ......... . .2 .2 1946 1952
Dissolved solids.....| 337 730
Depth (feet) .......cuuiiiiuiiiiiiiriiiiiiiniere e eeeee e erer e eeaans 2,262 -
Diameter (INCheS).........cociiiiiiiumnieiiriieniirereerneieneeeenaenenns 18 --
Date drilled ........ccicoivinviiiieenireniienieneiriireenerencensanenenses -

----------------------------------------------------------

1915

Percent of supply

3 Analysis by U. S. Geological Survey.
bTotal alkalinity as bicarbonate (HCO,).

Ownership: East St. Louis and Interurban Water Company.
Source: Supplied by East St. Louis. (See East St. Louig.)

Ownership: Municipal.
Source: Supplied by Chicago. (See Chicago.)
Finished-water storage: 2,650,000 gal.

BELLEVILLE
(Population, 32,721)

BERWYN
(Population, 51, 280)



ILLINOIS 5

BLOOMINGTON
(Population, 34,163)

Ownership: Municipal.

Source: Money Creek, impounded.

Treatment: Coagulation with alum, softening with lime, sedimentation, rapid
sand filtration, and chlorination.

Rated capacity of treatment plant: 5,000,000 gpd.

Raw-water storage: 2, 250,000,000 gal.

Finished-water storage: 8,160,000 gal.

ANALYSES
(Analyses, in parts per million, by Iliinois Dept. of Public Health)

Raw |Finished Raw Finished

water water water . water
Silica (Si0)) .......... 7.0 -- |[|Hardness as CaCOy:
Iron (Fe) ...... - - Total wesercecesccense 221 98
Manganese (Mn)..... .1 .08 Noncarbonate...... 57 36
Calcium (Ca)...... 49 22
Magnesium (Mg)..... 24 10 COlOT creevencecccessnnes - -
Sodium (Na) .......... } 0 0 [[PH i 7.9 7.2
Potassium (K) ....... : ’ Specific conductance
Carbonate (COy).....]” " 0 0 (micromhos at
Bicarbonate (HCO,) | 200 76 25 C.)..... 404 —
Sulfate (SO,) «ceveeeee. 49 22 Turbidity ..cococeeeeeses -- --
Chloride (C))......... 1.0 .0 || Temperature (F.)... - -
Fluoride (F)....... .1 -- ||Date of collection... | Apr. 9, | Mar. 12,
Nitrate (NO) ....... . 30 1 1945 1951
Dissolved solids.....| 216 264 ’ ‘

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av{ Max{Min| Av [Max|Min| Av | Max|Min | Av | Max| Min
Raw water......... 150 [ 171 100 8.2 9.0(7.6 { 206 {252 {150 | 65 {800 | 10
Finished water..{ 28| 47( 20 9.3] 9.5/9.0} 88112 | 74 0 0f O

BLUE ISLAND
(Population, 17,622)

Ownership: Municipal; supplies also about 8,000 people outside Blue Island.
Total population supplied, about 25, 600.
Source: Supplied by Chicago. (See Chlcago.)

BROOKFIELD
(Population, 15,472)

Ownership: Municipal.
Source: Supplied by Chicago. (See Chicago.)



CALUMET CITY

ILLINOIS

(Population, 15,799)

Ownership: Municipal.
Source: Supplied vy Chicago.

(See Chicago.)

CHAMPAIGN

(Popuiation, 39,563)

Ownership: Northern Illinois Water Corporation.

Source: 40 drilled wells, 154 to 299 ft deep.
Treatment: Aeration for iron removal, sedimentation, rapid sand filtration, and

chlorination.

. Rated capacity of treatment plant: --

Raw-water storage: None.

Finished-water storage: 3,050, 000 gal.

ANALYSES

(Analyses, in parts per million, by Ill. Dept. of Health and by State Water Survey)

Well 48 Well 50 Finished
water
Silica (S10)) ..coreeeerssessrarereeeees 24 19 18
Iron (Fe) cecevecrierserecsarerecnonnans 3.2 .8 .03
Manganese (Mn) ...cccceeereenrannnes .0 -- .1
Calcium (Ca) »e+srerecesecscccacanee 61 50 55
Magnesi(um 10,71 TR 23 27 34
Sodium (Na)....eceeseerecncaceicranens ;
Potassium (K) ....c....... ceeseennn . } 63 26 38
Carbonate (COy) ....cccceuee. ceseseas -- -- 0
Bicarbonate (HCOy)........... erene 2473 2356 417
Sulfate (SO cucerererecserineaesens 1.0 .0 12
Chloride (C]) ..cccenvercerncceceacsoes 3.0 2.0 3.0
Fluoride (F) ....cceeeeconscncerecnens .5 .1 .3
Nitrate (NOy) ........... ceresnenreees .4 .2 .1
Dissolved S0lidS ....cceeevereces 403 288 360
Hardness as CaCOy:
Total ...... sessecvncsnssscsonnrasione 248 237 277
Noncarbonate ..cc.cccceeseeececanes 0 0 0
Color...ccecennees cecessnasccacensnese . 0 0 --
PH.....cccuee.. sencncssee sesessecaccnce . -- -- 7.7
Specific conductance
(micromhos at 25 C. )..cceeeeean - -- 638
Turbidity cceeceeeessese coeves cansenne 22 -- --
Temperature (F. ) -ccecccscsciccnes - - -
Date of collection «ccccevscueneeese.. Mar. 15,1949 | Jan. 19, 1949 | Apr. 10, 1951
Depth (feet) ...ccoevumreeenrinriennnens 231 299
Diameter (inches).......... creerenee . 38-17 38-17
- Date drilled ............ ceeeenes veeses 1947 1947
Percent of supply ......c....... - -

27otal alkalinity as bicarbonate (HCO,).



ILLINOIS 7

CHICAGO
(Population, 3, 620, 962)

Ownership: Municipal; supplies also Berwyn, Blue Island, Brookfield, Calumet
City, Cicero, Elmwood Park, Harvey, Maywood, Oak Park, Park Ridge, and
a numb:r of other cities and towns, of a total population of about 487, 000.

Total popuiation suppiied, about 4, 103, 600.

Source: Lake Michigan,

Treatnient: North and Central Districts (about 87 percent of supply): chlorination.
South District (about 33 percent of supply): prechlorination, coagulation with
alum (and acid treated sodium silicate during winter months), activated carbon,
addition of lime for corrosion control, sedimentation, rapid sand filtration, and
postchlorination.

Rated capacity of treatn:ent plant: 320, 000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 8 basins, 14, 600,000 gal; 2 reservoirs, 32,300, 000 gal.

The city is divided into three water districts: North District, Central District,
and South District, served by 4 intakes in the Lake. Wilson Avenue Crib
intake, 2.1 miies offshore at Wilson Avenue, supplies the North District;
Wwm. E. Dever Crib intake, 2.7 miles offshore at Chicago Avenue, and
Four Mile Crib intake, 3.2 miles offshore at 14th Street, supply the Central
District; Dunne Crib intake, 2 miles offshore at 68th Street, supplies the
South District Filtration Plant and the South District., The water supply
system includes 15 pumping stations. The treatment plant is on 79th Street at
the Lake on the southeast side of the City. The plant serves a total population
of about 1,510, 000.



ILLINOIS

CHICAGO--Continued

ANALYSES
(Analyses, in parts per million, by Chicago Department of Public Works)
Raw Finished Finished Finished
water 2 water 2 water water

Silica (S10,) ..cevverrereernrencens 2.3 1.8 2.1 2.2
Iron (Fe)ueereeeeerenecanecnnenese .09 .09 .21 .19
Manganese (Mn) ...ccceeveennens .00 .00 .00 .00
Calcium (Ca) ...ceceeevuannnen 32 39 36 36
Magnesium (Mg) ....cceeeenrnee 10 10 10 10
Sodium (Na)........... ceeseneens . 3.5 3.3 3.4 3.9
Potassium (K) ...cccevuvenrennnns 1.0 1 .1 .6
Carbonate (COy) ....cceurennnenns 0 0 0 0
Bicarbonate (HCOy).....cc.c.... 138 132 135 138
Sulfate (SO,) s+eesesees 17 23 17 18
Chloride (C1)...ccoeeureneescacase 6.5 7.2 6.3 6.4
Fluoride (F) ...coceervecernecces .1 .1 .1 .1
Nitrate (NOg) ..ceeecerereesecnens -- -- -- --
Dissolved s0lidS .cccuveereennes 171 168 150 148
Hardness as CaCO,: '

Total ceeveereiecniinrencenesnnge 121 138 131 131
Noncarbonate ........eeceeenes 8 30 20 18
COlOr...cuueernenrecennn ann cereeeens 3 1 3 3
PH eenivererncnreseccerecacncnceens 8.2 7.9 8.2 8.2

Specific conductance
(micromhos at 25 C.) ...... 263 273 225 240
TUrbidity ceeeeeereeenccreccenenees 12 0 14 13
Temperature (F.) ..... 40 39 317 38
Date of collection ..ceceeeeeess Apr. 9, Apr. 9, Apr. 9, Apr. 9,
1952 1952 1952 1952
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
.Av|Max{ Min| Av |Maxj Min| Av |[Max|Min | Av|Max|Min
Raw water......... --{ 117/104 |8.3 (8.4 7.8} 110|117 | 104 |8.6 | 99 1
Finished water...| --' 112| 90 [7.9|8.1| 7.7] 105{112 | 90 0| 0 0

2 South District Filtration Plant.
b Chicago Ave. -Pumping Station.
€ Jefferson Ave. Pumping Station.



ILLINOIS 9

CHICAGO HEIGHTS
(Population, 24, 551)

Ownership: Municipal.

Source: 8 drilled wells (15 to 19, 21 to 23), 270, 235, 1,832, 251, 330, 203, 270,
and 260 ft deep. Auxiliary supply, 1 well (14), 174 ft deep.

Treatment: Chlorination.

Raw-water storage: None. )

Finished-water storage: 2,035,000 gal.

ANALYSES

(Analyses, in parts per million, by Illinois State Water Survey)

Wells i Wells
Well 21 |(finished Well 21)(finished
water) 4 water) 2

Silica (8i0y) wwuivmee.| 197 19 | Hardness as CaCOjy:
Iron (Fe) ...cceereeene. 4] .29]l  Total seeresrcrecnnns 466 565
Manganese (Mn)..... -- .00{l Noncarbonate...... 102 163
Calcium (Ca) ..epeeeee| 112 130
Magnesium (Mg)..... 45 58 COlOI'mooeo-o-o-noo’nuo 0 ' 4
Sodium (Na) ......e... 21 pH....... veceneensensence 7.0 7.1
Potassium (K) ....... 33 < 5.2 ||Specific conductance
Carbonate (COy)..... -- 0 (micromhos at
Bicarbonate (HCO,) | 444 488 25 C.)ueenee --1 1,040
Sulfate (SO) .......... 159 200 Purbidity ..ccoevenenees 10 --
Chloride (C))......... 4.0 3.5 |} Temperature (F. )... 51.6 --
Fluoride (F) .......... -- .3 ||Date of collection... |Oct. 20, |Sept. 27,
Nitrate (NO,) ......... 4.1 1.5 1945 1852
Dissolved solids..... 618 87
Depth (feet) ....ceiininieiiiiiiiiiirirccrcciereeeee e raceera et 203
Diameter (inches)..........ccccceueu.e. ereeerernereiesnserasees eeerieens 24|
Date drilled .......ccceveiveiiiieciioneeneincincnncncens crtesrsresrencereses 1945
Percent of supply........ Cetsessesensetertterasassnststessserarasrsnnnne -

2 Analysis by U. S. Geological Survey.’

CICERO
(Population, 67,544)

Ownership: Municipal.
Source: Supplied by Chicago. (See Chicago.)
Finished-water storage: 1,000,000 gal.



10 ILLINOIS

DANVILLE
(Population, 37, 864)

Ownership: Interstate Water Company; supplies also about 5,400 people outside
Danville. Total population supplied, about 43,200,

Source: North Fork Vermilion River, impounded.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation,
rapid sand filtration, postchlorination to breakpoint.

Rated capacity of treatment plant: 7,000,000 gpd.

Raw-water storage: 2,500,000,009 gal.

Finished-water storage: 900,000 gal.

ANALYSES

(Analyses, in parts per million, by Illinois Department of Public Health)

Raw [Finished Raw {Finished
water |water)@ water | water 2
Silica (SiOy) ...eerien. 10 2.0 ||Hardness as CaCOj:
Iron (Fe) wveverreeneen. --| 1.2 ] Total sesereececerens 238 232
Manganese (Mn) ..... C.2 .00|| Noncarbonate...... 70 52
Calcium (Ca)......... 56 47
Magnesium (Mg) ..... 24 28 COlor--u--.............. - 3
Sodium (Na) .......... . { 4.8 ||pH...... eeeemrroireranes 7.9 7.3
Potassium (K) ....... } . 1.6 ||Specific conductance
Carbonate (COy) ..... 0 0 {(micromhos at
Bicarbonate (HCO,) 205 220 25 C.)uecennnen ceeene 567 465
Sulfate (SO,) ....cceeus 59 46 Turbidity ..... cecesvees -- --
Chloride (Cl)......... 5 11 Temperature (F. )... -- --
Fluoride (F) .......... .3 .2 ||Date of collection... {June 11, [Sept. 17,
Nitrate (NOy) ......... 5 .4 1945 1952
Dissolved solids.....| 270 265

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av [Max| Min{ Av |Max|Min | Av|Max| Min
Raw water......... 157| 240 20| 7.7/ 8.4} 6.2| -- -- --1133 |2,000]6. 5
Finished water...| 144| 238 12| 7.3/8.2| 6.0{183 | 324 159]2.4 351 0

2 Analysis by U. S. Geological Survey.



ILLINOIS 11

DECATUR
(Population, 66, 269)
Ownership: Municipal. *
Source: Sangamon River, impounded in Lake Decatur.
Treatment: Coagulation with alum, softening with lime, recarbonation, sedimenta-
tion, rapid sand filtration, and chlorination.
Rated capacity of treatment plant: 18,000,000 gpd.
Raw-water storage: 8,000,000, 000 gal. '
Finished-water storage: 4,300,000 gal.

ANALYSES

(Analyses, in parts per million, by Illinois Dept. of Public Health)

“Raw IFinished Raw |Finished
water water water water
Silica (Si05) «veerre . —-| 5.0 [|Hardness as CaCO,:
Iron (Fe) ...... sessease - .01 Total weessesecccssece 268 ' 100
Manganese (Mn) ..... .1 0 Noncarbonate...... 52 56

Calcium (Ca) ......... 61 14.
Magnesim (Mg)."" 28 16 Colorvnouoon.o-.a.o-_nouoo - -

Sodium (Na) erscsesces 2.0 8.0 1) ; S 8.0 9.6
Potassium (K} ....... : Specific conductance

Carbonate (CO,) ..... 0 -- {(micromhos at )
Bicarbonate (HCO,) | 263 |%54 25 C.)eureeereesssnns 590 301
Sulfate (SO,) coceveeene 44 62 Turbidity .cececerennens - -
Chloride (C1) cceceeee. 3.0 4.0 |[{Temperature (F.)... -- --
Fluoride (F) .......... -- .4 {|{Date of collection... | July 10,] July 10,
Nitrate (NOy) ....... . 6.0 5.0 1945 1945

Dissolved solids.....| 280 | 132
Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av{Max| Min; Av |Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 182 | 252| 96 8.0 | 8.4 7.3 | 225| 284 132] 107|650 | 40
Finished water...] 73 |134| 32 {9.6 {10.2|8.9{ 116 172| 76| .6{1.9| .2

2 Total alkalinity as bicarbonate (HCO,).



12 ILLINOIS

EAST ST. LOUIS
(Population, 82, 295)

Ownership: East St. Louis and Interurbas Water Company; supplies also about
68, 200 people outside East St. Louis. Total pojulation supplied, about
150, 500.

Source: Mississippi River.

Treatment: Coagulation with alum and lime, activated carbon, sedimentation,
rapid sand filtration, chlorination, and chlorine dioxide for taste and odor
control. .

Rated capacity of treatment plant: 28, 500,000 gpd.

Raw-water storage: None.

Finished-water storage: 7,500,000 gal.

ANALYSES’
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw {Finished
water water water water
Silica (Si0y) ....eveues 7.5 4,7 Hardnéss as CaCOy:
Iron (Fe) ...eeeene .04l L1383l Total weeessseccceens 166 182
Manganese (Mn) ..... .00 .00/l Noncarbonate...... 30 52
Calcium (Ca) ..c0vene. 40 47
Magnesium (Mg)..... 16 16 COlOr seeseessersonsanne 35 8
Sodium (Na) .......... 7.6 6.8 ||PH ceerereercnrnrcncensane 7.5 7.1
Potassium (K) ....... 2.3 1.7 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at :
Bicarbonate (HCO,) | 166 160 25 C.)eueerecnnnnenns 363 395
Sulfate (SO,) ........ . 32 53 Turbidity ........ cesene -- -~
Chloride (Cl)......... 7.0 9.2 || Temperature (F.)... -- --
Fluoride (F) .ccceueus .1 . 2 ||Date of collection... |Bept. 16,/Sept. 16,
Nitrate (NOy) ......... 2.0 2.1 1952 1952
Dissolved solids..... 216 237
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCOQ, Turbidity
(ppm) (ppm)
Av| Max{Min| Av [Max|Min| Av | Max|Min | Av | Max| Min
Raw water......... 144 190| 90 7.7}8.0 | 7.2| 189 226| 138| 4573,400 ’ 25
Finished water...| 142 | 192/100| 7.6/8.1] 7.2 19q 246 154 .3 2.5/ .1




ILLINOIS 13

ELGIN
(Population, 44, 223)

Ownership: Municipal.

Source: 1) drilled wells. Wells (1 to 4) 2,000, 1,300, 1,300, and 1,300 ft deep
are on Slade Avenue. The location and depth of the remaining wells are as
follows: Slade Avenue, 53 ft; St. Charles Street, 105 ft; North State Street,
43 ft: Creighton Avenue, 53 ft; Lavoie Avenue, 650 ft; Shuler Street, 1,940 ft.

Treatment: (1) Aeration, coagulation with alum and iron salts, softening with lime,
recarbonation, sedimentation, rapid sand filtration, and chlorination.

(2) Aeration, rapid sand filtration, softening with cation exchange, and
chlorination.

Rated capacity of treatment plant: 5,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 3,000,000 gal.

ANALYSES
‘(Analyses, in parts per million, by Illinois State Water Survey)
Well Well Finished
Well 1 Slade Ave. |Lavoie Ave.| water

Silica (Si0p) v.evesresrrseresarenne 12 16 14 9.0
Iron (Fe)ueureeenrreserarnansonnne .1 .5 .1 .2
Manganese (Mn) ...ccceeeeeeerens .0 .0 .0 .0
Calcium (Ca) cevvevrevrenrenns 68 80 62 15
Magnesium (Mg) ..ccovereeecneee 24 32 25 13
Sodium (Na)..... ' i
Potassium (K) .....cceeveenereene 22 9.0 36 16
Carbonate (COy) ....ovvverenees . -- -- - --
Bicarbonate (HCOy)........... . 4356 2302 2380 agg
Sulfate (SO,) ss+esreersercesannanee 13 85 13 30
Chloride (Cl)...cceuueus ceracncee . 7.0 11 9.0 11
Fluoride (F) ..ccceceevereneeneens .4 .1 T .4
Nitrate (NOg) «evevreernsansecanee .2 .8 .1 1
Dissolved solids .....cccuveenene 332 386 360 145
Hardness as CaCOy:

Total couicevireninscninsersennnes 267 332 258 91
Noncarbonate .....ceeeeeeesees 0 84 0 11
COlOT eeiierernncransson sonssensaace 0 0 g --
| +) & QPN -- - -4 --

Specific conductance
(micromhos at 25 C.) ...... -- -- - --
TUrbidity .uveeeeenseneeennnennees . -- 5| - -
Temperature (F.) ...c.ecceeee. ) 57 54 q --
Date of collection..c.eceeeceaess June 29, June 28, June 28, ~June,
1948 1948 1948 | 1948
Depth (feet) .o.covvivennvnnnennnn. 2,000 53 650
Diameter (inches) .............. 12 12 16
Date drilled .......cccvvvvennnne. 1904 1934 1931
Percent of supply ......cceuuene. - - -

2Total alkalinity as bicarbonate (HCO;).
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ILLINOIS

ELGIN--Continued

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Avi Max|Min| Av [Max|Min| Av | Max|Min | Av [Max| Min
Raw water......... 292 302( 278} 7.3/ 7.3 7.3;280 ] 288| 256 -- - -
Finished water..] 95| 132} 72| 9.1 9.7 8.7 80| 112 54 0 0 0
ELMHURST

Ownership: Municipal.
Source: 5 drilled wells (1, 2, 3a, 4, 5), 1, 480 2,227, 1,502, 1,400, and 1,480
ft deep, respectively.

Treatment: None.

Storage: 1,450,000 gal.

(Population, 21,273)

ANALYSES
(Analyses, in parts per million, by Illinois State Water Survey)
Well4 | Well 5 Well 4 Well 5
Silica (Si0p) ...ceevee. 14 16 Hardness as CaCOj,:
Iron (F€) c.ceeereenens .4 .0 || Total weereeeenseneas 312 243
‘Manganese (Mn) .0 .0 Noncarbonate...... 56 13
"Calcium (Ca) ...veeeee 90 61
MagneSluln (ug)..... 21 22 Colormooo-o..o-o-o-'ooaoo 0 0
Sodium (Na) wereeeeaf|  7n 43 |[PHeceereneesensennennnne - --
Potassium (K) ....... Specific conductance
Carbonate (COy) ..... -- - {(micromhos at
Bicarbonate (HCOy) | 2312 |2280 25 C.)eeneecreneennes -- --
Sulfate (SO ..coennse| 84 80 || Turbidity.......ceeen.. 2 --
Chloride (C))......... 98 15 Temperature (F.)... 60 60
Fluoride (F) ..ceeenees 1.1 -- ||Date of collection... June 9,| Feb. 9,
Nitrate (NOy) ......... - 3.6 1949 1943
Dissolved solids..... 540 380
Depth (feet) ....cocoveeneen. cerenee teersecennacsenronnns ceseescceneen 1,400 1,480
Diameter (inches) ...c.ecvvvevncnrannas teseectsssensrssrans 10 16
Date drilled ............... reresarsesasssssrsrensrenranssannanas ceesesesases 1927 1940
Percent of SUPPLY cucvivieieiieiieinreieeciiieeraeeeieiaseneasenssnconans -- -

% Total alkalinity as bicarbonate (HCO,).

Ownership: Municipal.
Source: Supplied by Chicago.

ELMWOOD PARK
(Population, 18,801)

(See Chicago.)



Ownership: Municipal.

Source: Lake Michigan.

Treatment: Coagulation with alum and lime, activated carbon, sedimentation,
rapid sand filtration, and chlorination.

Rated capacity of treatment plant: 24,000, 000 gpd.

Raw-water storage: None. '

Finished-water storage: 9,900,000 gal.

ILLINOIS

EVANSTON
(Population, 73,641)

ANALYSES

15

‘(Analysei in parts per million, by Illinois Department of Public Health)

Raw |Finished Raw Finished

water |water)?2 water water a
Silica (SiOp) .ceevveeee 2.0 .9 [|Hardness as CaCOjy:
Iron (Fée) coevevennnnnes - .10} Total w.ceeeee 114 126
Manganese (Mn) ..... 1 .00{| Noncarbonate...... 4 24
Calcium (Ca) .........| 26 34
Ma‘gnesiunl (Mg) ..... 12 10 COlOr----onoouuu_-ouo - 2
Sodium (Na) ..cce.ee.e < 2.8 ||PH cevrrnrerererrnneenenns 8.2 7.3
Potassium (K) ....... > 6.0 .5 ||Specific conductance
Carbonate (CO,) ..... - 0 (micromhos at
Bicarbonate (HCO,) | P134 124 - 25 C.)eenvereereennes -- 273
Suifate (SO,) .......... 12 22 Turbidity .......... -- --
Chloride (C)) ......... 2.0 6.5 || Temperature (F.)... -- --
Fluoride (F) .......... .1 1.0 ||Date of collection... July,|Sept. 17,
Nitrate (NOy) ......... 5.0 .5 1944 1952
Dissolved solids.....| 129 150

2 Analysis by U. S. Geological Survey,
b Total alkalinity as bicarbonate (HCO,).



16

(Population, 22,467)

Ownership: Municipal.

ILLINOIS

FREEPORT

Source: 3 drilled wells (2 to 4), 303, 446, and 500 ft deep.
Treatment: Aeration, sedimentation, rapid sand filtration, and chlorination.

Rated capacity of treatment plant: 3,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 8,450,000 gal.

ANALYSES

(Analyses, in parts per million, by Illinois State Water Survey)

Wells @
, Well 2 Well 4 (finished water)
“BIlICa (810 vvveveevesernssarerosennee 22 7.6 8.7
Iron (Fe) .cccecvreecnneereenecrensenne .6 .6 .20
Manganese (Mn) ....c..ceeeeeeeecnense .1 - .00
Calcium (Ca) st0csscrecsessscscvcevene 108 62 76
Magnesium (Mg)....cccceueurennennes 53 36 46
Sodium (N2)ee.eeveeereseeneeceeenneens . 6.0 4.7
Potassium (K) ...ceecerueerverueenees 13 - . 2.5
Carbonate (COy) ...cccveeeeeerannnens .- - 0
Bicarbonate (HCO,)...... b-400 b371 392
Sulfate (SO eceeeeeeees 104 10 48
Chloride (C1) ...cceeeevcnccceeccnceres 45 1.0 7.8
Fluoride (F) ......... .1 .0 .1
Nitrate (NOg) ..ceveerereeeeceeraneeses 21 .2 .2
Dissolved S0lidS ...ccceeersenveceaee 556 310 390
Hardness as CaCO,:
Total .ccveerccesccncsecsccsscncanes 489 303 380
Noncarbonate .......cccceoeeenencee 161 0 58
COlOr cuvvrecreessensoncsensnaces 0 0 0
1) & ST - - 1.4
Specific conductance
(micromhos at 25 C. ) - - 694
Turbidity ...cccveeese ves vonene on 10 - --
. Temperature (F. ) -sce-seeeessaceeree ~50.5 - --
- Date of collection «ccccececencnnesses] Nov. 14, 1947 Nov. 13, 1947 Sept. 18, 1952
Depth (feet) .....ccoveeerrecennennnd 30 - 446 --
Diameter (inches)...... ceesepenaes o 1 14 -
Date drilled. .......cccccveveenee veases 191 192 --
Percent of supply ......ccceeennaeld] - -j -

2 Analysis by U, S. Geological Survey.
b Total alkalinity as bicarbonate (HCOy).



Ownership: Municipal.

ILLINOIS

GALESBURG
(Population, 31,425)

17

Source: 5 drilled wells: Bradley 1 and 2, 1,252 and 2,450 ft deep; Henderson
Street 1 and 2, 2,414 and 2,408 ft deep; Florence Avenue, 2,473 ft deep.

Treatment: Chlorination.

Raw-water storage: None.
Finished-water storage: 6,375,000 gal.

ANALYSES

(Analyses, in parts per million, by Hlinois State Water Survey)

Bradley Henderson St. Florence
Avenue
Well 1 Well 2 Well 1 Well 2 Well
Silica (S10g) .evenrrereenerns 10 12 10 13 10
Iron (Fe) ceeeevecvenivacnees .6 2.1 .3 .1 .5
Manganese (Mn) .......... .0 .0 0 .0 .0
Calcium (Ca) .............. 113 72 56 56 68
Magnesium (Mg) .......... ‘53 33 22 21 26
M (N&) .ccivecenennns
?’%(:Ia:si\gxa)(m ............ } 432 358 282 208 382
Carbonate (COy) .......... 0 - -- -- --
Bicarbonate (HCQ,) ...... 263 2293 2280 2281 a278
Sulfate (SO,) ....ccooveenene 930 560 333 364 560
Chloride (Cl) .............. 184 195 185 190 215
Fluoride (F) vecevenennnnn. - 2.5 2.0 2.0 3.0
Nitrate (NO) ..c.ocvvueeees 1.8 1.1 5.4 .5 1.2
Dissolved solids ......... {°1,850 bi,380 |b1,030 [P1,080 b1,400
Hardness as CaCO,: '
Total..... PPN 501 316 229 227 279
Noncarbonate «+cceceeee 285 76 0 0 51
Color ........ ceceenerane 0 0 0 0 -
1) - PPN . 7.8 -- - - -
Specific conductance
(micromhos at 25 C.) - -- - - -
Turbidity ..cccevieveceiannns - 10 0 0 -
Temperature (F,)........ 63 68 69 70 68
Date of collection ........ | Feb. 11, Jan. 9,{ Jan. 9,| Jan. 9, Jan, 9,
1944 1946 1946 1946 1946
Depth (feet) ............ 1,252 2,450 - 2,414 2,408 2,473
Diameter (inches)...... . 24 12 22 22 24
Date drilled ............. . 1917 1919 1919 1928 1944
Percent of supply ........ -~ - S .- -- -=

b

2 Total alkalinity as bicarbonate (HCO,).
Sum of determined constituents.

GRANITE CITY
{Population, 29,465)

Ownership: East St. Louis and Interurban Water Company.
Source: Mississippi River; from East St. Louis.
Treatment: Coagulation, flltratmn, chlorination. (See also East St. Louis.)
Rated capacity of treatment plant: 5,000,000 gpd.
Raw water storage: None.
Finished water storage: 900,000 gal.
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ILLINOIS

JACKSONVILLE
(Population, 20,387)

Ownership: Municipal; supplies also about 1, 200 people outside Jacksonville.
Total population supplied, about 21, 600.
Source: Mauvisterre Creek, impounded in Lake Mauvisterre; Sandy Creek,
impounded in Lake Jacksonville.
- Treatment: Coagulation with alum, softening with lime, sedimentation, rapid
sand filtration, and chlorination.
Rated capacity of treatment plant: 4, 000, 000 gpd.

Raw-water storage: 2,875,000, 000 gal.

Finished-water storage: 815,000 gal.

ANALYSES
(Analyses,. in parts per million, by Illinois Department of Public Health)
Raw |Finished Raw Finished
water water water water
Silica (810 +.rvereens - 8.0 ||Hardness as CaCO,:
Iron (Fe) essseccssesane - .1 Total wesssscssccssene 169 90
Manganese (Mn) ..... -- .1 Noncarbonate...... 55 64
Calcium (Ca) ......c.. 38 16
Magnesium (Mg)..... 18 12 COlOr sececescscncsenncee - -
Sodium (Na) ......ec.. 1.0 ) o) ; (OO 7.4 9.5
Potassium (K) ....... : 4.0 Specific conductance
" Carbonate (COy) ..... 0 - (micromhos at
Bicarbonate (HCO,) | 139 a32 25 C.)eeereennsiennas -- --
Sulfate (SO,) ..creeeees 45 51 Turbidity........... - -
Chloride (Cl)......... 2.0 6.0 || Temperature (F.)... -- --
Fluoride (F) .......... - .3 ||Date of collection... | March,| March,
Nitrate (NOy) ......... 10 13 1951 1951
Dissolved solids.....] 295 164
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCOQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min{ Av [Max| Min| Av |Max|{Min | Av|Max|Min
Raw water......... 168 | 206 50 |7.8 | 8.0| 7.4[194 |240 | 170 | 111 8000 | 15
Finished water...| 48 | 90| 15 |9.6[10.3[ 8.5/102 {160 | 80 [0.5| 2| ©

3Total alkalinity as bicarbonate (HCO,).



Ownership: Municipal.

ILLINOIS

JOLIET
(Population, 51, 601)

19

Source: 5 drilled wells (1, Ottawa St., Williamson Ave., Jasper St., and Ruby

st.), 1,677, 1,621, 1,810, 1,565, and 1, 544 ft deep, respectively.

Treatment: Chlorination.
Raw-water storage: None.

Finished-water storage: 6,200,000 gal.

(Analyses, in parts per million, b

ANALYSES

y Nlinois State Water Survey)

well 1 Well Well Well
Ottawa St. | Williamson{ Ruby St.
Ave.

Silica (S10,) veeverevrerereraeranes 12 12 12 12
Iron (Fe)eeeevererneereereercecennes .2 .2 .1 .5
Manganese (Mn) ..ceeeveeneernene .0 - -- -
Calcium (Ca)....... 82 80 130 70
Magnesi(um (Mg) everercnnasnnns 25 25 59 22
Sodium (Na).....ccecvenvencnnenes
Potassium (K} ...ceeeeveenvencnee| [ ° 58 79 29 68
Carbonate (COy) ..ccovvucnesennes 0 0 0 0
Bicarbonate (HCOy).....ccouuuee 322 336 400 317
Sulfate (804) essoscccase esecessnsee 122 13€ 289 105
Chloride (Cl). .cceveeeenceceensee 30 42 3.0 31
Fluoride (F) ..c.cccecevnecinoncncne 1.0 1.1 .6 1.1
Nitrate (NOg) .ccevcrerrensesansess .9 .4 .9 .3
Dissolved solids ....c.ccceeneeee 505 534 - 735 475
Hardness as CaCOq:

Total ccecenrenrrasorccrscrsscnses 307 303 569 263
Noncarbonate .......ccceeeaeee 43 27 241 3
Color..... cocrsescsansss sans 0 0 0 0
pH..... 7.1 7.2 7.1 7.1

Specific conductance

(micromhos at 25 C.) ...... - -- -- --
Turbidity ceececeereercrscacncences 0 0 0 10
Temperature (F.) ..... 61 61 57 62
Date of collection...cesceeesenss| Oct. 30, Oct. 30, Oct. 30, Oct. 31,

1848 1946 1946 1946

Depth (feet) ..cccevecerenennnen. . 1,677 1,621 1,610 1,544
Diameter (inches) .............. - 16 16 12
Date drilled .......ceeeuennennnne 1937 1907 1924 1915

Percent of supply .......... covee




20 ILLINOIS

KANKAKEE
(Population, 25,856)

Ownership: Kankakee Water Company.

Source: Kankakee River.

Treatment: Coagulation with alum, softening with lime, sedimentation, recarbon-
ation, rapid sand filtration,  ammoniation, and chlorination.

Rated capacity of treatment plant: 6,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 2,300,000 gal.

ANALYSES

(Analyses, in parts per million, by Illinois Department of Public Health)

‘Raw |Finished| Raw [Finished

water | water water water
Silica (Si0y) .veeeveees 5.0 9.0 ||Hardness as CaCOy:
Iron (Fe) ......... -~ --ll  Total weeecsssscrececs 263 75
Manganese (Mn)..... .1 0 Noncarbonate...... 71 47
Calcium (Ca) ...oveeee 66 17 =
Magnesium (Mg)..... 24 8.0 ||COlOr sserctrcarssnasaces -- --
Sodium (Na) csesassnes } 16 26 pPH...... vecssescnscnseses 7.9 9.4
Potassium (K) ....... Specific conductance
Carbonate (CO,) ..... .0 --|| (micromhos at
Bicarbonate (HCO,) | 234 a34 25 C.)eveeorenennnes 566 310
Sulfate (80,) .......... 96 91 Turbidity .......... -— 7 .-
Chloride (Cl) ......... 4.0 6.0 || Temperature (F.)... -- --
Fluoride (F) coceeueeee .3 .2 ||Date of collection... June,| June,
Nitrate (NOy) ....... . 5.0 5.0 1944 1944
Dissolved solids.....|] 338 185

Regular determinations at treatment plant, 1950 7777
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av|Max|{Min | Av|Max| Min

Raw water......... 170 | 216| 84| 7.9| 8.3] 7.5| 276 373 150{ 90 2,00q 5
Finished water...] 33 56] 25| 9.4)10.1} 8.7 89 116 74 -- - --

2 Total alkalinity as bicarbonate (HCO,).



‘Ownership: Municipal.

Source:

Supplied by Chicago.

Ownership: Municipal.
Source: Mississippi River.
Treatment: Aeration, coagulation with alum and lime, ammoniation, chlorina-
tion, sedimentation, rapid sand filtration, and postchlorination.
Rated capacity of treatment plant: 5,000,000 gpd.

Raw-water storage: N

one.

ILLINOIS

MAYWOOD
(Population, 27,473)

(See Chicago.)
Finishe:i-water storage: 3,925,000 gal.

MOLINE
(Population, 37,397)

Finished-water storage: 3,700,000 gal.

21

ANALYSES
(Analyses, in parts per million, by Illinois Department of Public Health)

Raw [Finished Raw |Finished

water |[water)? water | water?
Silica (Si0p) +......... 3.0 5.3 ||Hardness as CaCOy:
Iron (Fe) ......... esene .3 .13 Total wsssssesssrsevee 122 59
Manganese (Mn) ..... .00 .00{| Noncarbonate...... 18 34
Calcium (Ca) ......... 30 22 _
Magnesium (Mg).....| 11 1.0 ||Coloraeeesseesaninnes -- 2
Sodium (Na) ....... 4.0 [|PH ceecrvcasrcnrsnnennes 7.7 7.2
Potassium (K) ....... 1.0 1.9 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 127 30 25 C.)..u.ne eenesrase -- 166
Sulfate (SO) ..ccorunn.| 14 290 ||Purbidity....cceeeennes -- --
Chloride (C))......... 3.0 8.0 ||Temperature (F.)... -- --
Fluoride (F) ........ . - .2 |{Date of collection... May, | Sept.l5,
Nitrate (NOy) ...... - .3 1940 | 1952
Dissolved solids.....{ 164 104

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) : {(ppm)
Av|Maxi Min| Av |Max| Min| Av|Max|Min | Av|Max|Min
Raw water......... 115| 150, 66| 7.7| 8.4 7.4| 139 176 82| 142 800 2
Finished water...| 84| 128 25| 7.6(10.9] 6.9| 150! 198 69| .13 .35 0
2 Analysis by U. S. Geological Survey.
OAK PARK.

Ownership: Municipal.
Source: Supplied by C
‘Treatment:

hicago.

(Population, 63,529)

(See Chicago.)

(See Chicago.) Rechlorination at Oak Park.

'Finished-water storage 5, 000, 000 gal.
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Ownership: Pekin Water Works Company.

Source: Drilled wells.

Treatment: Chlorination.
Raw-water storage: None.

ILLINOIS

PEKIN

Finished-water storage: 2,690,000 gal.

(Population, 21,858)

ANALYSIS
(Analysis, in parts per million, by Illinois State Water Survey)
Well 4 Well 4
Silica (Si0,) .eevevvrennnn. 23 Hardness as CaCOy: ‘
Iron (Fe) ..cvcvvvevnvnnnnnn. .1 Total coveeiirinnnneenennnnns 345
Manganese (Mn) ...... eee .0 Noncarbonate ............ 113
Calcium (Ca) .............. 82
Magnesium (Mg) ......... 34 COlOT tieiieiiinircniinrnnnnnens 0
Sodium (Na) ............... 5] & SN --
Potassium (K) ............ 9.2 Specific conductance
Carbonate (COy) .......... --l  (micrombhos at
Bicarbonate (HCOy) ..... 2283 25 C.)everrnnennnnnneennnnns --
Sulfate (SO,) ...ccecvevnnnnn 99 Turbidity ........... cereeanen 0
Chloride (Cl) .............. 10 Temperature (F,).......... -
Fluoride (F} ...ccevveeenn. .1 || Date of collection ......... Aug. 11
Nitrate (NOj) ....evueenens 19 1947
Dissolved solids w......... 428
Depth (feet) ...... eteeretniteieaereeeiee s ater e maera ettt saeehn e ttasnnraeaann 119
Diameter (InGhes) .......ccceoveeuieiniiiiiiiiieiiiiiii 42
Date drilled ....... lesescesees feeeeteetontecanesostsasteransenaasseasesasstsesssnnsas | 1946
Percent of SUPPLY ceecviieiiiiiiiiiiiiiiiiiiiiiisiieniieiiiciiiaiiatneseciionaianes _—

‘2 Total alkalinity as bicarbonate (HCOy).



ILLINOIS

PEORIA
(Population, 111, 856)

Ownership: American Waterworks Service Co., Inc.
Source: 11 drilled wells, 89 to 140 ft deep (data reported for 8 wells).
Treatment: Chlorination.
Raw-water storage: None.
Finished-water storage: 19,350,000 gal.

ANALYSES

(Analyses, in parts per million, by Illinois State Water Survey)

23

a a

Well 10 | | b Well 10| 1 one
Silica (Si0y) ...ceveee. 22 27 Hardness as CaCOj:
Iron (Fe) veevevennnnn. -- Tl Total wecerercecnenens 394 455
Manganese (Mn) ..... .4 .1 Noncarbonate...... 46 163
Calcium (Ca) ....ceee. 91 110
Magnesium (Mg)..... 40 44 [|COlOr eeerrerenerennanns 0 0
Sodium (Na) ..... eree )+) ; (N cerensentens - --
Potassium () ....... } 14 17 Specific conductance
Carbonate (COy)..... - --|| (micromhos at
Bicarbonate (HCO,) | 424 {b356 25 C.)uueeereerasnns -- --
Sulfate (SO,) .......... 51 144 Turbidity ..cccueecenees 0 10
Chloride (C))......... 16 24 Temperature (F.)... 54 -
Fluoride (F).......... .3 --||Date of collection... | Jan. 31,| Nov. 15,
Nitrate (NOg) ......... .3 19 1949 1946
Dissolved solids..... 448 583
35 1 N T ) --11184,113%
Diameter (Inches).........ccccvivuiiiiniiiiiiniiiiiiiniiininenin e, --1 17, 117
Date drilled .......cciviiiiiiiiieieciineinirerirerireecesnccncesssnssnsonses -

Percent of supply..... Ceeeeeeetetttttettettettetttetteteetsestostestesnsans

1944,1946

2 Dodge St.

Total alkalinity as bicarbonate (HCO,).



24 ILLINOIS

QUINCY
(Population, 41,450)

Ownership: Municipal.

Source: Mississippi River.

Treatment: Coagulation and softening with alum and lime, activated carbon,
sedimentation, recarbonation, ammoniation, chlorination, and rapid sand
filtration.

Rated capacity of treatment plant: 6,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 20,900,000 gal.

ANALYSES'
(Analyses, in parts per million, by Illinois Department of Public Health)

Raw [Finished] Raw |Finished

water |water)? ' water watera
Silica (Si0y) .......... 3 6.5 ||Hardness as CaCOj:
Iron (Fe) .ccceceenrennn - .08l . Total seceecccernennae 141 75
Manganese (Mn)..... - .00|| ‘Noncarbonate...... 21 39
Calcium (Ca) .veeeens 35 26
Magnesium (Mg)..... 13 9.5 ||Color ecessesencennesanne - 3 -
Sodium (Na) .......... 5.2 ||PH ceeeeverervensnsencenes 7.7 1.6
Potassium (K) ....... 5.7 2.3 ||Specific conductance
Carbonate (CO,) ..... - 0 (micromhos at )
Bicarbonate (HCO,) | 146 44 25 C.)eeeerennnes - 207
Sulfate (SO,) ...vveeee. 25 39 Turbidity ......vvvvenns - --
Chloride (CJ)......... 5.0 9.0 || Temperature (F.)... -- --
Fluoride (F) .......... .2 .1 ||Date of collection... May, |Sept. 13,
Nitrate (NO,) -—- 1.0 1940 1952 -
Dissolved solids..... 157 126

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Avi{Max| Min| Av |Maxj Min; Av |Max|Min | Av|Max| Min

Raw water......... 120 168 57| 7.6{8.3 | 6.5] 159 194 90y 280 {3,400 15
Finished water..., 38 700 22| 9.4{9.7 8.4| 106 194 71.95 2.q .18

2 Analysis by U. S. Geological Survey.



Ownership: Municipal.

Source: 17 drilled wells, 200 to 1,631 ft deep.
wells and six are group wells located at the steam plant.

ILLINOIS

ROCKFORD

(Population,

92,927)

25

Eleven of the wells are unit
The unit wells are

located throughout the city so that the water supplied to any section of the city

depends on which wells are being pumped at the time.

Treatment: Chlorination.
Raw-water storage: None.

Finished-water storage: 10,885, 00¢C gal.

(Analyses, in parts

ANALYSES

per million, by Illinois State Water Survey)

Croup  lunit Well 7 | Unit Well 1| Foned
Silica (SiO)) ...... -- -- -- 13
Iron (Fe)ieeceeieeeeecerenencesennns .6 2.7 .2 1.1
Manganese (Mn) ...ccoeevevereee - - -- .17
Calcium (Ca) ........... -- -] -- 18
Magnesium (Mg) ..ccovvnreannnee - _— -- 38
Sodium (Na)...ccvcsersrreerenasone -- -- -- 3.8
Potassium (K) .c.cevevererernenes -- -- - 1.2
Carbonate (COg) cvuevurvnnnense - - - 0
Bicarbonate (HCOy).......... b366 b390 b366 ‘376
Sulfate (SO,) «++«-- -84 56 36 40
Chloride (C1). .eurereerreerenerens 17 9.0 1 7.0
Fluoride (F) ...ccceererecenncnens - - -- .0
Nitrate (NOg) .ccceveenrnnes 14 12 3.3 3.2
Dissolved S0lidS .ceveceresreens 446 402 364 381
Hardness as CaCO,:

Total ....cccuuee cererereressnnes 389 4090 353 352
Noncarbonate ....c.c.eceeeennes 89 80 53 43
COlOr.urerierrersens 0 0] 0 2
pH ----- 8000000000000 0000000000000000 - - - 7- 3

Specific conductance

(micromhos at 25 C.) ... -- -- -- 875
Turbidity ....ceoeesserenennnennens -- © 20 -- --
Temperature (F.) ..cc.ceeeeenee 53 53 55 --
Date of collection...ceceeecenens Mar. 5, June 10,/ Jan. 17, | Sept. 13,

S 1948 1948 1948 1952

Depth (feet) .....ccoceveenvnrnnnns 1,608 1,503 - -
Diameter (inches) .............. 16 - 18 —_—
Date drilled  .......ccevuvinnennes 1926 1913 - -
Percent of supply ............... - - - -

a Apalysis by U. S. Geological Survey.
b Total alkalinity as bicarbonate (HCOy).



26 ILLINOIS

ROCK ISLAND
(Population, 48, 710)

Ownership: Municipal.

Source: Mississippi River.

Treatment: Coagulation with alum and lime, activated carbon, sedimentation,
rapid sand filtration, ammoniation, and chlorination.

Rated capacity of treatment plant: 11,700,000 gpd.

Raw-water storage: None.

Finished-water storage: 11,200,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey) -
Finished Finished
water water
Silica (8i0,) ...c........... 3.8 || Hardness as CaCOQy:
Iron (Fe) ........ cesrerseses 07l Total weveeeiinvinnninnenne. 215
Manganese (Mn) .......... .00 Noncarbonate ............ 109
Calcium (Ca) .............. 58
Magnesium (Mg) ......... 17 COlOT cviieiiieneniennneannnnns 4
Sodium (Na) ............... 6.0 [IPH ceviiieiniiinniciiecenianennns 7.1
Potassium (K) ............ 2.4 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 129 25 C.)ovrrenncnceronnns 4317
Sulfate (SO,) ..ccevveenennns 93 Turbidity ......cccceeeeneeens -
Chloride (Cl) .............. 16 Temperature (F.)...... -
Fluoride (F) ..vccvvennenen. .2 || Date of collection ......... June 17,
Nitrate (NO,) .............. 1.7 1952
Dissolved solids ...... 287
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, . PpH as CaCO, Turbidity
(ppm) (ppm) ,
Av|Max| Min| Av |[Max|{ Min| Av |Max|Min | Av|Max|Min
Raw water......... 117 15 66 7.7/8.5( 7.1 156 212 88{143 (1,2002
Finished water...| 100 | 154 46| 7.2{8.1 | 6.4] 190 240| 120{.43 35 .01




ILLINOIS 27

SPRINGFIELD
(Population, 81, 628)

. Ownership: Municipal; supplies also about 13,600 people in other places and out-
side of the city limits. Total population supplied, about 95, 200.

Source: Sugar Creek, impounded,

Treatment: Ammoniation, prechlorination, coagulation and softening with alum
and lime, activated carbon, sedimentation, rapid sand filtration.

Rated capacity of treatment plant: 12,000,000 gpd. =~

Raw-water storage: None.

Finished-water storage: 7,000,000 gal.

ANALYSES
(Analyses, in parts per million, by Illinois Department of Public Health)
Raw [Finished ' Raw (Finished
water water water water
Silica (SiQy) .......u.. 1.0 1.0 (|Hardness as CaCOj,:
Iron (Fe) ..ceeeeee. -- =[] Total weeeeesrsecocens |- 142 69
Manganese (Mn) ..... 0 0 Noncarbonate...... 40 39
Calcium (Ca)......... 34 12
Magnesium (Mg)..... 14 9.8 || COlOT cesereeccencecsanes - -
Sodium (Na) .....cc.e. } 9 14 4] ; SN 8.0 9.9
Potassium (K) ....... Specific conductance . _
Carbonate (COy) ..... 0 i --|/| (micromhos at
Bicarbonate (HCOy) | 124 a37 25 C.)ueernrsnseosnas R -
Sulfate (SO,) cveeeeeees 39 55 Turbidity......cccueee - -
Chloride (C))......... 2.0 4 Temperature (F. }... - --
Fluoride (F) .......... .2 .2 ||Date of collection... 1944 1944
Nitrate (NOy) ......... 2.6 2.0 :
Dissolved solids.....| 159 0116

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCoO, pH as CaCQ, Turbidity
(ppm) . (ppm)
Av| Max|{Min| Av |Max|Min| Av | Max|Min | Av | Max| Min
Raw water......... 111 | 139 851 8.4 9.0] 8.0{170 { 202 | 131,40 152 i
Finished water..| 36 T4 26]10.510.9] 9.5/ 94 | 103 791 .2] 12 0

2 Total alkalinity as bicarbonate (HCO,).
?Sum of determined constituents.



28 ILLINOIS )

WAUKEGAN
(Population, 38,946)

Ownership: Municipal.

Source: Lake Michigan.

Treatment: Aeration, coagulation with alum, sedimentation, rapid sand filtration,
and chlorination.

Rated capacity of treatment plant: 10,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 4,786,000 gal.

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Finished Finished
water water

Silica (S810,) .ceeverrvernen. 2.8 || Hardness as CaCOy:
Iron (F€) ..cocevvevenncnnens . .07 Total cevveererieincroncnnns 126
Manganese (Mn) .......... .00 Noncarbonate ............ 29
Calcium (Ca) ...... veeeeeen 33
Magnesium (Mg) ......... i1 COIOT aevvvriircencorsnsennennne 0
Sodium (Na) ...evceveennnns 3.5 ||PH cevvvvvennne ceessssssssscnnses 7.3
Potassium (K) ............ 1.4 |{ Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCOj) ..... 120 25 C.)eveennrnrccccnnonsaes 271
Sulfate (SO,) .eeererrencanes 25 Turbidity ...ccoccvcevencnnnes -
Chloride (Cl) ......ceuu... 5.0 || Temperature (F.)....c...... .-
Fluoride (F) ...cc.ceeuenne. 1.0 || Date of collection ......... Sept. 17,
Nitrate (NQy) ......... .9 1952
Dissolved solids ......... 149




INDIANA

ANDERSON

(Population, 46, 820)

29

Ownership: Municipal; supplies also about 10,000 people outside the city limits.
Total population supplied, about 57,000.
Source: & drilled wells (Ranney wells, 85 percent of supply); White River (15

percent of supply).

Treatment: Well supply: chlorination, filtration; White River supply: prechlorin-
ation, coaguiation with alum and lime, ammoniation, sedimentation, and rapid

sand filtration.

Rated capacity of treatment plant: 8,000,000 gpd.
Raw-water storage: None.
Finished-water storage: 2,500,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) ..eevevrernenn. 7.9 |/ Hardness as CaCOy:
Iron (Fe) ........ eeveens 2.0 Total ecveeiinnnreeinnnnnens 316
Manganese (Mn) .......... .00 Noncarbonate ............ 102
Calcium (Ca) ......... 55
Magnesium (Mg) ......... - 43 Color ..vviniiiinniinieiannnens 4
Sodium (Na) ............... “ 5.0 || PH veverereeiererrererascenrans 7.4
Potassium (K) ............ 1.2 [| Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 259 25 C.)ereecennncninonnennens 578
Sulfate (SO,) ...ccuveennnnn 94 Turbidity ........... cenerenen --
Chloride (C1) .....vouvenen. 8.0 Temperature (F.).......... -
Fluoride (F) ......ccu...... .0 || Date of collection ......... Jan, 22,
Nitrate (NOQ) .............. 8.8 1952
Dissolved solids ......... 379
Regular determinations at treatment plant, 1950 -
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av] Max|Min| Av |Max|{Min| Av | Max|Min | Av |Max| Min

Raw water......... 239! 275/185| 7.5) 7.8}7.2) -- [ -- | -- | 4 30 4
Finished water..} 230( 275|165( 7.4} 7.7|7.2|-- | -- | -- |3 3 3




30 INDIANA

BLOOMINGTON
(Population, 28,163)

Ownership: Municipal.

Source: Griffey Creek, impounded. Auxiliary supply from Bean Blossom Creek.

Treatment: Prechlorination, aeration, coagulation with alum and lime, sedimenta-
tion, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 3,000,000 gpd.

Raw-water storage: 750,000,000 gal.

Finished-water storage: 1,726,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water ' water
Silica (Si0,) ..cccevvveennen 6.1 || Hardness as CaCQq: :
Iron (Fe) ........ vesreas .07 Total cceveereneeneenanennnns 111
Manganese (Mn) .......... .00 Noncarbonate ............ 28
Calcium (Ca) .............. 36
Magnesium (Mg) ......... 5.3 [|COIOr cucvrrinrannceccnnncanens 0
Sodium (Na) ...ccc.veeeeens 2.4 |IPH cevereeeireriiiecninneennnen. 7.8
Potassium (K) ............ .2 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 102 25 C.)ocvrenernncencannnes 229
Sulfate (SO,) .......... 27 Turbidity ......ccceveeevenne. -
Chloride (Cl1) .....ccevueuee 4.2 || Temperature (F.).......... -
Fluoride (F) ..ccccecurennen. .1 Date of collection ......... Jan. 24,
Nitrate (NOg) ..cuvuvennenne 2.3 1952
Dissolved solids ......... 139
Regular determinations at treatment plant, 1950
Alkalinity ' Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av [Max|{Min{ Av | Max Minr Av | Max| Min
Raw water......... 100 [110 [83 |7.5 (8.3 |7.3| -- | -- | -- |10 [ 25 | 5
Finished water..|105 [120 {85 [8.0 {8.2 |{7.9]-- | -- | --{ 1| 2|0




INDIANA 31

COLUMBUS
(Population, 18,370)

Ownership: Municipal.

Source: Drilled wells. L
Treatment: Aeration and filtration for iron removal, chlorination, and fluoridation.
Rated capacity of treatment plant: --

Raw-water storage: --

Finished-water storage: --

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished

water water water water
Silica (SiOp) .cevuvreee| 11 13 Hardness as CaCO,:
Iron (F€) .ceeveenneens| 1.8 .46 Total wececerecseaense 299 311
Manganese (Mn)..... .14 .11 Noncarbonate...... 47 56
Calcium (Ca) ....c....| 76 80 -
Magnesium (Mg),_", 2 Y COlOr seoeecccencoccasanes 7 0
Sodium (Na) ......... . 2.1 2.7 |IPH cieererecerncesasansene 7.6 7.8
Potassium (K) ....... .5 1.1 || Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 304 311 25 C.)eeeersesencones 519 549
Sulfate (SO,) ..oveeveee] 50 53 Turbidity...cceeevenese - --
Chloride (Cl)......... 3.2 4.1 || Temperature (F.)... - -
Fluoride (F) .ccceeeeee .0 1.4 ||Date of collection... | Jan. 22,| Feb. 6,
Nitrate (NO) ......... .6 .0 1952 1952
Dissolved solids..... 319 328




32 INDIANA

CONNERSVILLE
(Population, 15, 550)

Ownership: Municipal; supplies also about 500 people outside the city limits.
Total population supplied, about 16,000.

Source: 14 drilled wells, about 80 ft deep. The yield of the wells is reported to
be 500 gpm each.

Treatment: Chlorination of part of supply.

Raw-water storage: 3,500,000 gal.

Finished-water storage: --

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Raw Raw
water water
Silica (SiO,) .......... 12 Hardness as CaCQ,:
Iron (F€) ...c.cocvnenvnnnnn. 1.3 Total cuvveeiieninicrrennnnes 360
Manganese (Mn) ........ . .16 Noncarbonate .......... . .56
Calcium (Ca) .............. 94 '
Magnesium (Mg) ......... 31 COlOr ..civuiinreneianncnncensas 5
Sodium (Na) ............... 10 0] 2 SRR 7.5
Potassium (K) ............ 2.3 || Specific conductance
Carbonate (COy) .......... 0 {micromhos at
Bicarbonate (HCO,) ..... 374 25 C.)eveernecrecronrannnnn 697
Sulfate (SO,) ..ceveveennnnn 66 Turbidity ....ceceecveveennen. . --
Chloride (Cl) .......cc..... 9.0 |l Temperature (F.).......... 62
Fluoride (F) ............... .0 || Date of collection ......... Apr. 14,
Nitrate (NO,) .ceevvernnene. 6.0 1952
Dissolved solids ......... 423
Depth (feet) ..iviviiriiiiiiiiieieeiiierrnieneirerieemeceortisstsesssecsnessscnscnces 80
Diameter (INCheS) cvvvivciinrreiinererranrrecenaconssnacnns ereeseteantansastenarnas 12
Date drilled .....cciveeevennee S PPN 1949
Percent of SUPPLY +cecieirmieiiiiiiiiiiiiiiiecierircieeiiierietesiscieaneonenens --




Ownership: Municipal.
Source: Lake Michigan.

INDIANA

EAST CHICAGO
(Population, 54, 263)

33

Treatment: Ammoniation, chlorine dioxide at times, prechlorination, coagulation,
activated carbon, sedimentation, rapid sand filtration, and postchlorination.
Rated capacity of treatment plant: 18,000,000 gpd.
Raw-water storage: None.
Finished-water storage: 3,200,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) ...c.ev.nes 3.1 Hardness as CaCOy:
Iron (Fe) ...ccccevvrvnnnnnns .08 Total weeeninniiiinnnnnnnne, 133
Manganese (Mn) .......... .03 Noncarbonate ............ 29
Calcium (Ca) .............. 35
Magnesium (Mg) ......... 11 COlOT ..uviiviiiaenncicnrannnens 2
Sodium (Na) ............... I S 41 ; SR 7.9
Potassium (K) ............ 1.5 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 126 25 C.)erecennncnninincennnne 273
Sulfate (SO,) ..c.ovveenenenen 30 Turbidity ...ccocececeeennenen -
Chloride (Cl) ......ceu..n.. 8.5 || Temperature (F.).......... -
Fluoride (F) .couvvnveennnn. .0 || Date of collection ......... Jan. 15,
Nitrate (NO;) ..eoeuvnnenne .5 1952
Dissolved solids ......... 159
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCOQ, - pH as CaCO, Turbidity
(ppm) (ppm)
| Av|Max| Min| Av |Max| Min| Av |Max Min | Av|Max{ Min
Raw water......... -- |-~ }--18.1{8.3 8.0 -- | == | -- 551940 | 14
Finished water...|-- |-- | -- | 7.1{7.5 6.9 -- | -= | -- 35 .4 | .3




34 INDIANA

ELKHART
(Population, 35, 646)

Ownership: Municipal; supplies also about 50 people outside the city limits.
Total population supplied, about 35, 700.
Source: 9 drilled wells, 44 to 60 ft deep, yield reported to be 800 gpm each; 3

dug wells, interconnected, 35 ft deep, combined yield reported to be 2,400 gpm.

Auxiliary supply, 2 drilled wells, 43 ft deep.

Treatment: Chlorination.
Raw-water storage: 3,490,090 gal.
Finished-water storage: 500,000 gal.

ANALYSIS
(Analysis, in parts per million, by U, S. Geological Survey)
' Finished Finished
water water

Silica (810,) ..cevvevereenn 8.2 |/ Hardness as CaCOy:
Iron (Fe) ..ceccevnunnen .20 Total .ccuvvvvenennnnnannnen. 203
Manganese (Mn) .......... -- Noncarbonate ............ 18
Calcium (Ca) ..cccvevrnuens 50
Magnesium (Mg) ......... 19 Color .......... cesreseceanarans 10
Sodium (Na) ............... 3.8 |IPH sevevnnsercnconscnnsnecncnnns 7.9
Potassium (K) ............ 1.4 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 226 25 C.)eceennercionnnannnnens 386
Sulfate (SO,) .cevvevenrnnnns 23 Turbidity .....c..cceceeeee... --
Chloride (Cl) ....... veeenee 7.0 || Temperature (F.).......... --
Fluoride (F) ............... .0 |l Date of collection ......... Jan. 15,
Nitrate (NO,) ..evvennneens .8 1952
Dissolved solids ......... 212




INDIANA 35

EVANSVILLE
(Population, 128, 636)

Ownership: Municipal: supplies also about 30,000 people outside the city limits.
Total population supplied, about 158, 600.

Source: Ohio River.

Treatment: Breakpoint chlorination, coagulation with alum, activated carbon,
sedimentation, rapid sand filtration, final adjustment of pH by addition of lime,
and postchlorination. Activated carbon and sodium chlorite when needed.

Rated capacity of treatment plant: 36,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 24,500,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished . Finished
water water
Silica (8iQ,) ............... 5.2 || Hardness as CaCOQy:
Iron (F€) ...eceevvenvenvenns .12 Total cecveevivennniinneannns 100
Manganese (Mn) .......... .00 Noncarbonate ............ 55
Calcium (Ca) .............. 30
Magnesium (Mg) ......... 6.1 [[COLOT .cevnvruerannieniannnnnnns 2
Sodium (Na) ........ceee.. 4.8 ||PH ceveiernnieennrrccnecananees 8.0
Potassium (K) ............ 1.7 |jSpecific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCOQ,) ..... 55 25 C.)..... veserertennennaes 229
Sulfate (SO,) .c.ocevvienenn. 52 Turbidity .......ccccoenennen. --
Chloride (Cl) ........vuuu.e 10 Temperature (F.).......... --
Fluoride (F) .....ccu........ .0 || Date of collection ......... Jan. 14,
Nitrate (NOj) .............. 3.5 1952
Dissolved solids ......... 137
Regular determinations at treatment plant, 1950
Alkalinity Hardness .
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|{Min| Av [Max|{Min| Av | Max|{Min | Av [Max| Min
Raw water......... 62 |72 |51 {7.5[7.9] 7.3[112 {132 ] 94 | 160 | 283 | 55
Finished water../ 64 | 74 | 55 8.1 8.5} 7.8/132 {152 |114 | -- | --| --




36

INDIANA

FORT WAYNE .
(Population, 133, 607)

Ownership: Municipal; supplies also about 1,800 people outside the city limits.
Total population supplied, about 135,400.
Source: St. Joseph River, impounded.
Treatment: Coagulation with alum, activated carbon, softening with lime and soda
ash, chlorine dioxide, carbonation, chlorination, sedimentation, rapid sand
filtration, ammoniation, stabilization with polyphosphates, and fluoridation.
The water is softened to a hardness of about 76 ppm.
Rated capacity of treatment plant: 24,000,000 gpd.
Raw-water storage: 210,000,000 gal.
Finished-water storage: 23,500,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished
water water water water
Silica (SiOy) ..ccecve.. 5.0 4.3 Hardness as CaCOj:
Iron (Fe) .............. .16 .07 Total Wesssssessssence 133 76
" Manganese (Mn) ..... .00 .00 Noncarbonate...... 43 58
Calcium (Ca).........| 40 26 §
Magnesium (Mg).....] 8.3 2.4 ||COlOT-ctecerccrceasacnces 35 0
Sodium (N2) «.eeeeenee 2.5 3.2  |[|PH ceececrcrconcenernnnene 7.4 8.6
Potassium (K) ....... 1.7 1.7 ||Specific conductance
Carbonate (COy) ..... 0 2 (micromhos at
Bicarbonate (HCO,) | 111 17 25 C.)..... coscnnenen 2617 180
Sulfate (SO,) ...ccc.cs. 35 47 Turbidity....cccooeeeee - -
Chloride (C1) .........] 3.5 5.8 ||Temperature (F.)... - -
Fluoride (F) cceeeeeeee .0 1.0 Date of collection... |Jan. 21, | Jan. 21,
Nitrate (NO,) ...... . 9.0 6.4 1952 1952
Dissolved solids.....| 174 115
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av [Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 180(292 | 69 |8.1|8.4| 7.6]234 [348 | 98 |113] 975] 10
Finished water..., 30| 51 19 19.81{10.4] 9.2} 76 | 91} 69 = == --




INDIANA 31

GARY
(Population, 133,911)

Ownership: Gary-Hobart Water Company.
Source: Lake Michigan.

Treatment: Chlorination, chlorine dioxide.
Rated capacity of treatment plant: --
Raw-water storage: None.

Finished-water storage: 2,750,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water

Silica (Si0p) .veveerenenn. . 3.2 ||Hardness as CaCOy:
Iron (Fe) ...ecevvenreenennns .01 Total ceveenrennncnseonns 136
Manganese (Mn) .......... .02 Noncarbonate ............ 24
Calcium (Ca) .............. 35
Magnesium (Mg) ......... 12 (6103 16 N 15
Sodium (Na) ............ 3.7 |IPH ceerrveciiennceancennecsonens 7.7
Potassitm (K) ....c..eeee. .6 |l Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCOy) .. 137 25 C.)eeuuene cevernes ceveoes 277
Sulfate (SO,) .cecverecerenn. 24 Turbidity ......ccccccveevenne. -
Chloride (Cl) ....... veeenne 9.0 || Temperature (F.)..... -
Fluoride (F) ......... veeens .1 || Date of collection ......... Jan. 15,
Nitrate (NOQ) ......... .8 1952
Dissolved solids ......... 159




38 INDIANA

HAMMOND
(Population, 87,594)

Ownership: Municipal; supplies also Highland, Munster, about 500 people outside
the city limits, and Lansing (I1l.). Total population supplied, about 104, 100.

Source: Lake Michigan.

Treatment: Ammoniation, prechlorination, carbon, coagulation with alum,
sedimentation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 20,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 6,500,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water

Silica (Si0,) ...........v... 2.1 Hardness as CaCQq:
Iron (F€) ..cceevveevinnnnns .05 Total cecvverrneniennaonsenas 136
Manganese (Mn) .......... .00 Noncarbonate ............ 26
Calcium (Ca) ...... ceeane . 35
Magnesium (Mg) ......... 12 (6] 1) SN ceeseenns 2
Sodium (Na) ............... 4.3 pH ........ tetsstesttecnnrenrnens 7.9
Potassium (K) ............ 1.0 Specific conductance
Carbonate (CO) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 135 25 C.)oceceencesioionscnnens 280
Sulfate (SO,) ..cevevvveennen 29 Turbidity .....cccceeeceenene. -
Chloride (Cl1) .....cceveunee 7.0 Temperature (F.).......... -
Fluoride (F) ....ccoevvaveee .1 || Date of collection ......... Jan. 15,
Nitrate (NQ,) .............. T 1952
Dissolved solids ......... 160




INDIANA

INDIANAPOLIS
(Population, 427,173)

39

Ownership: Indianapolis Water Company; supplies also Beech Grove, Ben Davis,

Mars Hill, Meridian Hills, Southport, and Woodruff Place.

supplied, about 439, 800.

Total population

Source: West Fork White River (66 percent of supply); Fall Creek (34 percent of

supply).

Emergency supply from 60 tubular wells.

Treatment: Prechlorination, coagulation with alum and lime, activated carbon,
sedimentation, rapid sand filtration, auxiliary slow sand filtration at times,
ammoniation, and postchlorination.

Rated capacity of treatment plants: White River Plant: 48,000,000 gpd (normal

operation), 60,000,000 gpd (with 3 slow sand filters in operation).

Plant: 32,000,000 gpd.

Raw-water storage: 7,000,000,000 gal (Geist Reservoir).
Finished-water storage: Ground reservoir, 23,500,000 gal; elevated storage,

3,000,000 gal.

ANALYSES

Analyses, in parts per miilion, by Ind. Water Co.

Fall Creek

White River( Fall Creek | White River| Fail Creek
(finished (finished (finished (finished
water) water) water)2 water)2
Silica (Si0,) v.eeerrescrecresseeres 7.0 4.7 -- --
Iron (Fe)uiiieiererernncsecsenannee .11 .12 .05 .03
Manganese (Mn)...c.ceeeeueeren. .00 .00 -- --
Calcium (Ca) .ceeeerenrneenens 67 50 6 58
Magnesium (Mg) .......vevveeeen 20 23 26 22
Sodium (_Na)....................... 6.2 10 29 13
Potassium (K) ...ccoeeeererececene 1.6 1.7
Carbonate (COg) ...ceurirenranree 0 0 - --
Bicarbonate (HCOy).....c0veees 206 201 b 977 b 189
Sulfate (SO,) sesesesereescascaerces 67 56 71 51
Chloride (Cl)...ccceveereececnecnne 10 8.0 21 i1
Fluoride (F) ..cccoceveeencocccnse 1.0 1.0 .8 .8
Nitl‘ate (NO’) esessssssccscscscenss | 12 11 - -
Dissolved S0lidS .cccecerceccnnss 295 266 - --
Hardness as CaCO,:

Total .iiceerriecnccrersscconcnnes 251 222 294 236
Noncarbonate ......cccoeaveeeee 81 55 - -
{6753 1o AN 6 3 - --
pH...... 7.4 7.6 7.6 7.4

Specific conductance
(micromhos at 25 C.) ...... 486 442 - --
Turbidity ..... seserccces cessans -- -- == --
Temperature (F.) .....ceeeeeeee -- -- - --
Date of collection....cceseeeeee..| Mar. 28,| Mar. 28, 1951 1951
1952 1952

aAverages obtained from analyses made during 1951 by Indianapolis Water Co.
Results for alkalinity, fluoride, total hardness, and pH are from one or more

daily determinations.

Total alkalinity as bicarbonate (HCO,).



40 INDIANA

KOKOMO
(Population, 38,672)

Ownership: Kokomo Water Works Company; supplies about 1, 500 people outside
the city limits. Total population supplied, about 40, 200.

Source: 12 drilled wells, 287 to 500 ft deep. Auxiliary supply, Wild Cat Creek.
During 1950 97.9 percent of the supply was taken from the wells.

Treatment: Aeration, rapid sand filtration, and chlorination.

Rated capacity of treatment plant: 5,000,000 gpd.

Raw-water storage: --

Finished-water storage: 2,000,000 gal.

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Wells . Wells
(finished (finished
water) water)
“Silica (Si0y) «.ievvenienean. 16 Hardness as CaCOy:
Iron (Fe) ............... .16 Total ccveeeeiverieneverannas 402
Manganese (Mn) .......... .07 Noncarbonate ......... 115
Calcium (Ca) ...... cersrens 112
Magnesium (Mg) ......... 30 COlOT cuvvienrreneareneeennennes 2
Sodium (N2) ............... 35 1)« (PR 7.6
Potassium (K) ............ 1.8 |{ Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 351 25 C.)..... ceeteerenscnncnns 848
Sulfate (SO,) ...cveeenenen.. 167 Turbidity ....c.ceceveeenennn. -
Chloride (Cl) ....... eeenes 23 Temperature (F.).......... --
Fluoride (F) ............... .4 || Date of collection ......... April
Nitrate (NO,) .......ecennn. 1.0 1952
Dissolved solids ......... 568




Ownership: Municipal.

INDIANA

o
LAFAYETTE
(Population, 35, 568)

41

Source: 11 drilled wells, 105 to 114 ft deep, in Wabash River flood plain.
Emergency supply, 2 drilled wells.
Treatment: Ammoniation, and chlorination.
Rated capacity of treatment plant: --
Raw-water storage: 150,000 gal.
Finished-water storage: 5,000,000 gal.

(Analysis, in parts per million, by U. S. Geological Survey)

ANALYSIS

Finished Finished
‘water water
Silica (Si0,) .c.vvvvevennnne 12 Hardness as CaCOQyq:
Iron (Fe) ..cocevevenvnnenn.. .05 Total cevceveeieniocrannenes 402
Manganese (Mn) .......... .18 Nongcarbornate ............ 94
Calcium (Ca) ......e.ueues. 102
Magnesium (Mg) ......... 36 61011+ 0
Sodium (Na) ........eeeeee 13 pH ........ . ceeresans 7.1
Potassium (K) ............ 3.6 |l Specific conductanc
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCOy) ..... 376 25 C.)..... veveeranesncenens 778
Sulfate (SO,) ceeveeeecennnas 96 Turbidity .......cccceeeeee —
Chloride (Cl) .............. 20 Temperature (F.).......... 53
Fluoride (F) .cceeevvnvnnens .2 || Date of collection ......... Mar. 31,
Nitrate (NOg) ...oeeeveennns 11 1952
Dissolved solids ......... 496




42 - INDIANA

LA PORTE
(Population, 17,882)

Ownership: Municipal; supplies also about 150 people outside the city limits."
Total population supplied, about 18, 000.

Source: 3 wells (Wernecke, Lake St., Brighton St.) 128, 134, and 135 ft deep.
The yield of the wells is reported to be 700, 1,400 and 2,100 gpm. Auxiliary
supply, 3 dug wells,-28 ft deep, reported to yield 550, 1,100, and 1,400 gpm.

Treatment: Aeration, coagulation, sedimentation, rapid sand filtration, and
chlorination. :

Rated capacity of treatment plant: 4,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 2,000,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (SiO,) ..ceveneernnnes 15 Hardness as CaCOQy: .
Iron (Fe) ....cevunrenns .14 Total cecevrvennrennnennnennn. 308
Manganese (Mn) .......... .14 Noncarbonate ............ 44
Calcium (Ca) .............. 81
Magnesium (Mg) ......... 26 COlOr ..ccunrnineennenrnenennnes 2
Sodium (Na) ......ceee..... 15 ) & (U 7.9
Potassium (K) ............ 1.4 || Specific conductance
Carbonate (CQy) ,......... 0 {(micromhos at
Bicarbonate (HCO,) ..... 324 25 C.)...ue reeeteeresatnnees 615
Sulfate (SO,) ..ceeeveenennnn 60 Turbidity ......ccceeeeenenns --
Chloride (Cl) ...c.cevuennns 23 Temperature (F.).......... --
Fluoride (F) ..ccccveveenen. .1 Date of collection ......... Jan. 15,
Nitrate (NOg) .c..cevvennnee. .3 1952
Dissolved solids ......... 388
Regular determinations at treatment plant, 1950 -51 !
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity 2 -
(ppm) (ppm) a :
Av|Max| Min| Av [Max| Min| Av|{Max|Min | Av|Max|Min
Raw water......... 330 360|260 | 7.0 | 7.4 6.8(310 {369 |274 |25 | 50 5
Finished water...| 310 350|260 |7.1 | 7.4 6.9|316 | -~ | --|-- | -- --

2 From analyses by Indiana State Board of Health.



INDIANA

LOGANSPORT
(Population, 21,031)

43

Ownership: Municipal; supplies also about 100 people outside the city limits.
Total population supplied, about 21, 100.

Source: Eel River. ‘

Treatment: Prechlorination, coagulation with alum, ammoniation, sedimentation,
chlorination, and rapid sand filtration.

Rated capacity of treatment plant: 8,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 260,000 gal.

- ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Finished Finished
water water
Silica (Si0,) ..ccvevvveennns 5.5 || Hardness as CaCQq:
Iron (Fe) ........ cerevecenes 17 Total coceveeveiennnnceennnns 246
Manganese (Mn) .......... .00 Noncarbonate ............ 126
Calcium (Ca) .............. 71
Magnesium (Mg) ......... 17 COlOT cuivvnnrennriacisnnnnnses 3
Sodium (Na) ............... 5.1 ||PH ceviiriiiiiiiiaiieninninnnass 6.8
Potassium (K) ............ 1.1 || Specific conductance
Carbonate (CQy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 148 25 C.)everennnnnnes ceencenns 494
Sulfate (SO,) ..c..ocueen.n.. 118 Turbidity ......cccceceeneene. -
Chloride (Cl) ....... ceeeee 12 Temperature (F.).......... -
Fluoride (F) .ccceceveuennn. .2 || Date of collection ......... Mar. 26,
Nitrate (NO,) .............. 8.5 ‘ 1952
Dissolved solids ......... 320
Regular determinations at treatment plant, 1950-5¢
Alkalinity Hardness
as CaCO, pH as,CaCoO, Turbidity
(ppm) (ppm)

Av| Max|Min| Av |Max{Min| Av | Max|Min | Av [ Max| Min
Raw water......... 175|292 | 86/8.2 (8.6 7.8} --| --| -] --| --| --
Finished water..) 160|266 | 60{7.1|7.3| 7.0f --| --| --| --| --] --




44 INDIANA

MARION
(Population, 30,081)

Ownership: Municipal; supplies also about 320 people outside the city limits.
Total population supplied, about 30,400.

Source: 6 drilled wells., West 8th St. Field: 4 wells (5, 5, 7, 8) 135, 138, 138,
and 136 ft deep, yield reported to be 1,500, 1,500, 1,500 and 1,800 gpm;
Shunk St. Field: 2 wells (9, 10) 147, and 150 ft deep, yield reported to be
1,500 and 1,400 gpm. .

Treatment: Softening with lime and soda ash, coagulation with alum and lime,
sedimentation, recarbonation, rapid sand filtration, and chlorination.

Rated capacity of treatment plant: --

Raw-water storage: None. .

Finished-water storage: 2 reservoirs, 1,750,000 and 650,000 gal; 2 elevated
tanks, each 50,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Well 5 Well 10 Finished

) (raw water) | (raw water) water
Silica (Si0)) .....cceeuve. consens 13 20 15
Iron (Fe) veeceevnennnnnnn 2.7 2.7 .06
Manganese (Mn) ......cceeeenenenene .00 .01 .00
Calcium (Ca) «eessereerersssosssaasans 148 112 17
Magnesium (Mg)...ccceeeeeeerenencs 41 53 23
Sodium (Na)eeeeeereerererruvnreneenan 20 22 48
Potassium (K) ...ceeevveeeeernsencnns 2.1 1.8 3.9
Carbonate (COy) ...ceevereereernennes 0 0 9
Bicarbonate (HCOy).....cccveeuenene 442 4317 67
Sulfate (SO eeierecescrcersrornanenene 188 158 141
Chloride (Cl) ....cceeeveeennenrencens . 29 19 19
Fluoride (F)......cocenneeee verceenens .4 L .3
Nitrate (NOg) ..ccceereenceanees ceeenns .4 .3 0
Dissolved s0lids .....cccecnene. 683 618 314
Hardness as CaCOy:

Total .......... ceceeree esecssse 538 500 138
Noncarbonate .ccceceerercvcccecee. 176 139 67
COlOT veuenrernceresacerenesssnsasososees 5 3 3
| +) ; SN 7.0 7.3 8.9

Specific conductance

(micromhos at 25 C. )...ceeceuee 990 922 496
TUrbidity .eeeeeererveens ceres sossnenn -- -- --
Temperature (F, ) ccecsecrsesccceses 51 - . 51
Date of collection «eeeeeeseereereres.] Apr. 17, 1952 | Jan. 4, 1952 | Apr. 17, 1952
Depth (feet) ................. 135 150
Diameter (inches)...... ceveecernes . 26 26
Date drilled ........ ceersiesesabesses 1946 1948
Percent of supply ...... eeeeeasacres 30.6 19.8




INDIANA 45

MICHIGAN CITY
(Population, 28,395)

Ownership: Municipal; supplies also Long Beach, Indiana State Prison, and about
400 people outside the city limits. Total population supplied, about 33, 400.

Source: Lake Michigan.

Treatment: Prechlorination, aeration, coagulation with alum, activated carbon,
sedimentation, rapid sand filtration, ammoniation, and postchlorination.

Rated capacity of treatment plant: 8,000,000 gpd.

Raw-water storage: None. .

Finished-water storage: 2,250,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water

Silica (Si0,) ..cevveenrnnne 3.1 |[{Hardness as CaCOQ,:
Iron (Fe) ........ vereane .07 Total veeeveeernecnnninnnens 133
Manganese (Mn) .......... .00 Noncarbonate ............ 21
Calcium (Ca) .......... 35 ‘
Magnesium (Mg) ......... 11 [6£0) 163 PN 2
Sodium (Na) ............... 4.1 IPH cviiiiiiiiiiciiiiiiieiiecees 8.1
Potassium (K) ............ 1.4 || Specific conductance
Carbonate (CO;) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 129 25 C. )ectrerecnceronceannnns 273
Sulfate (SOy) ..oeeervvennnnn 27 Turbidity ...cceccvevevennnne. --
Chloride (Cl) ........e..... 8.0 || Temperature (F.).......... --
Fluoride (F) ...c.cceuenn... .1 |[[Date of collection ......... Jan. 11,
Nitrate (NO,) .............. .6 1952
Dissolved solids ......... 158
. ) Regular determinations at treatment plant, 1950

Alkalinity Hardness

as CaCQ, pH as CaCO, Turbidity

(ppm) (ppm)
Av|Max{ Min| Av |Max| Min| Av|Max|Min | Av|{Max|Min

Raw water......... 114| 117| 112(8.0 |8.1| 7.9} --| =--| --| 13450 5
Finished water...| 108 111} 105|7.2 {7.3 | 7.2{ 138} 143/135| 0o| o] o




46 INDIANA

MISHAWAKA
(Population, 32,913)

Ownership: Municipal; supplies also about 100 people outside the city limits.
Total population supplied, about 33,000.

Source: 8 drilled wells (1 to 8) 106, 97, 98, 92, 120, 112, 92, and 330 ft deep. The
yield of the wells is reported to range from 400 to 1,500 gpm (yield not re-
ported for well 8).

Treatment: Aeration of part, and chlorination.

Raw-water storage: 1,500,000 gal.

Finished-water storage: 3,000,000 gal.

ANALYSIS
(Analysis, in parts per million, by U, S. Geological Survey)
Finished Finished
water water
(city tap) (city tap)
Silica (S10,) ......o.oeeeens 12 Hardness as CaCOy:
Iron (F€) ...ecovvenannns .85 Total cecvvenriininieeinnnnns 296
Manganese (Mn) ........ . .12 Noncarbonate ............ 72
Calcium (Ca) .............. 78
Magnesium (Mg) ......... 25 COlOr cevvciviianninennccennns 3
Sodium (Na) ............... 7.3 PH ceeiiriiiritcicneianccnnnnes ‘ 7.7
Potassium (K) ............ 1.4 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 275 ° 25 C.)eeeennnenrcncecnnnnnen 564
Sulfate (SO,) ccoevvrrecnnnne 86 Turbidity .cccccvecvveveennnen. --
Chloride (C}) ....... verrane 8.0 || Temperature (F.).......... 53
Fluoride (F) .......cevee... .1 || Date of collection ......... Jan. 15,
Nitrate (NOs) .............. 2.3 1952
Dissolved solids ......... 369



INDIANA 47

MUNCIE
(Population, 58,479)

Ownership: Muncie Water Works Corp.

Source: White River. Auxiliary supply, 18 tubular wells and Buck Creek. During
1950 99. 4 percent of the supply was taken from surface source.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation, rapid
sand filtration, and postchlorination.

Rated capacity of treatment plant: 8,500,000 gpd.

Raw-water storage: None.

Finished-water storage: 1,200,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished <1 Finished
water water

Silica (8i0,) fievreriennens 5.0 || Hardness as CaCO,:
Iron (F€) vevereevenennennens .11 Total veveverievernenneseenns 286
Manganese (Mn) ........ . .00 Noncarbonate ............ 62
Calcium (Ca) ........... e 73
Magnesium (Mg) ......... 25 (610] [0 SN 3
Sodium (Na) ........c....... 4,2 [|PH ceverernrinereniococnnnnances 7.5
Potassium (K) ............ 1.8 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 272 25 C.)eeeeernecnenncencnnns 546
Sulfate (SO,) ..ceevvvaennnns 58 Turbidity ....ccccccvveeenene. --
Chloride (Cl) .............. 9.5 || Temperature (F.).......... --
Fluoride (F) ..ccvvvvenennes .2 {| Date of collection ......... Mar. 29,
Nitrate (NO,) ...eevvennens 9.9 . 1952
Dissolved solids ......... 331




48

INDIANA

NEW ALBANY
(Population, 29,346)

Ownership: Indiana Gas and Water Company, Inc.; supplies also about 1,275

people outside the city limits.

Source: Ohio River.

Treatment: Prechlorination, activated carbon, coagulation with aium,
sedimentation, rapid sand filtration, postchlorination, and final adjustment
of pH by addition of soda ash.

Rated capacity of treatment plant: 4,000,000 gpd.

Raw-water storage: 16,500,000 gal.

Finished-water storage: 1,500,000 gal.

(Analysis, in parts per million, by U. S. Geological Survey)

ANALYSIS

Total population supplied, about 30, 600.

Finished Finished
water water
Silica (5i0,) ......vueeue... 5.5 Hardness as CaCQ,:
Iron (Fe). ...cccocvnvuunnnn.. .12 Total wevevnnvnneennennnnen 96
Manganese (Mn) .......... .00 Noncarbonate ............ 42
Calcium (Ca) .............. 28
Magnesium (Mg) ......... 6.6 || Color .......... ceeercrerenenees 3
Sodium (Na) ............... 19 1] O 7.3
Potassium (K) ............ 1.8 Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 67 25 C.)eveverennnnns ceenroene 296
Sulfate (SO,) .....cceueueen.. 64 Turbidity ............. ceceren --
Chloride (Cl) ....... cecenee 13 Temperature (F.).......... --
Fluoride (F) .......euu...e. .1 Date of collection ......... Jan. 30, -
Nitrate (NOg) .....c..ceuee . 3.0 1952
Dissolved solids ......... 176
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCoO, Turbidity
(ppm) (ppm)
) Av{Max| Min| Av |[Max| Min} Av|Max|Min| Av|Max|Min
Raw water......... 70{ 300} 30 (7.2 8.0 6.1 --| --| --| 318{2000| 35
Finished water.... 80| 164| 52 |7.3 7.8 7.0 --| --| --|.06] .06[.05




Ownership: Municipal.

INDIANA

NEW CASTLE
(Population, 18,271)

49

Source: 8 tubular wells: 7 wells at pumping station (90 percent of supply); Baker
Park well (10 percent of supply). The wells are 111 to 291 ft deep, and the
yield is reported to be from 135 to 500 gpm each.

Treatment: Chlorination.
Raw-water storage: None.

Finished-water storage: Ground reservoir, 1, 100,000 gal.

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Finished Finished

water water
Silica (8i0,) .....cevvuunee. 16 Hardness as CaCQy:
Iron (Fe) ...ccoveunennnnnns 2.0 Total cecevernininiinnnnnnne. 368
Manganese (Mn) .......... .00 Nancarbonate ............ 25
Calcium (Ca) ......ce.uuue.. 04
Magnesium (Mg) ......... 39 COlOT «iviriinieninrennanennens 0
Sodium (Na) ............... 23 4] - N 7.6
Potassium (K) ............ 1.2 (i Specific conductance
Carbonate (CO,) ...... 0 (micromhos at
Bicarbonate (HCO,) ..... 416 25 C.)everrinrneniiernnnnnns 767
Sulfate (SO,) .coevvervnnnann 37 Turbidity ..ccceeeeieeeennnnes -
~Chloride (Cl) .....cceeuuuee 37 Temperature (F.).......... 55
Fluoride (F) ....... ceeenees .4 || Date of collection ......... Mar. 31,
Nitrate (NO) «.ccc.une.e. 1.6 1952
Dissolved solids ......... 456




50 INDIANA

RICHMOND
(Population, 39, 539)

Ownership: Richmond Water Works Corp; supplies also Spring Grove, and about
1,000 people outside the city limits. Total population supplied, about 40, 900.

Source: 4 wells (Foster 1 to 4) each 28 ft deep, 7 percent of supply; 3 dug wells
(Cooper 1 to 3) 30, 30, and 18 ft deep, 4 infiltration galleries, and 1 spring,
58. 5 percent of supply; 2 wells (N. W, 7 and 8) 91 and 152 ft deep, 22 percent
of suppiy; East Fork Whitewater River, 12.5 percent of supply.

Treatment: East Plant: (Surface water and part of ground water) coagulation with
alum and lime, sedimentation, rapid sand filtration, and chlorination. Part
of ground water , chlorination. West Plant: (Wells N, W, 7 and 8) iron re-
moval, pressure filtration, and chlorination.

Rated capacity of treatment plants 4, 000 000 gpd.

 Raw-water stora e: --

Finished-water storage: Hill reservoir, 10,500,000 gal; clear well, 300,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S, Geological Survey)
Well |Finished Well |Finished

N.W.7%{ waterb N.W. 72| water®
Silica (SiOp) «erereeres| 10 6.8 |/Hardness as CaCOj:
Iron (Fé) ...c.... ceeene .18 .23 Total wececcrccccecsee 453 .274
Manganese (Mn)..... .23 .00 Noncarbonate...... 106 17
Calcium (Ca) ....... - 114 62
Magnesium (Mg), ceee 41 29 COlOT sceesessascanasanss 0 0
Sodium (Na) .......... 9.6 | 18 o) ; SRS 7.4 7.5
Potassium (K) ....... 1.8 1.6 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 424 313 25 C.)eerescesesenene 813 569
Sulfate (SO,) ...cvseees| 109 - 50 Turbidity ......... -- --
Chloride (Cl1) ccceeeees] 12 7.0 ||Temperature (F.)... - -
Fluoride (F) .......... .4 .2 ||Date of collection... | Apr. 3, | Mar. 31,
Nitrate (NOg) ......... 1.0 7.4 1952 1952
Dissolved solids..... 522 338

2 Raw water.

b Ground water 88 percent, surface water 12 percent.



INDIANA

SOUTH BEND

(Popuiation, 115,911)

51

Ownership: Municipal; supplies alsc about 200 people outside the city limits.
Total population supplied, about 116,100,
Source: 41 wells. North Station: 6 wells, 102 to 1103 ft deep, yield reported to

be 1,500 to 2,220 gpm (29 percent of supply); Oliver Station: 26 wells, 121 to
170 ft deep, yield reported to be 328 to £, 300 gpm (31 percent of supply);

South Station: 5 wells, 81 to 1083 ft deep, yield reported to be 425 tuv 1,400 gpm
(12 percent of supply); Coquillard Station: 2 wells, 200 and 206 ft deep, yield
reported to be 1,500 and 2, 200 gpm (16 percent of supply); Central Station:

1 well, 105 ft deep, yield reported to be 2,100 gpm (11 percent of supply);
Airport Station: 1 well, 102} ft deep, yield reported to be 1,750 gpm (1 percent

of supply).

Treatment: Chlorination. Raw water stored at North Station prechlorinated and
rechlorinated when pumped to mains.
Raw-water storage: 6,000,000 gal {(at North Station).
Finished-water storage: 7,250,000 gal.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Well 1 Weil 2 Wells,
South Station? | North Stationa{ Oliver StationP
Silica (Si0y) .vevvirrerescennrnenenans 15 12 15
Iron (Fe) veeverveernrennenns cosensonsan .15 .80 11
Manganese (MN) ....ccceenceecncerene .00 .13 .03
Calcium (Ca) «cevecrenscccencanrencene 73 72 141
Magnesium (Mg)...ccveeereecercenees 28 28 46
Sodium (Na).....oeeeeeresesecenseceons 4.4 5.5 7.1
Potassium (K) .......... ceeeeees 1.5 1.0 1.2
Carbonate (CO) ....ccoeevvrencnensae 0 0 0
Bicarbonate (HCOy).....cccvceueu.e.. 324 294 357
Sulfate (SO cuceeecerecnrasncenens 23 65 242
Chloride (C1) ....cccevvveeeenrercncenes 4.5 8.0 7.8
Fluoride (F) .cccecuierecereencecaenes .0 .1 . .0
Nitrate (NOg) ..ccceerecercececncannees 20 i 21
Dissolved solids ...... essssacace cese 318 340 681
Hardness as CaCO,:
TOtal ciceeeereerercncenscnrenncenns 298 295 544
Noncarbonate ...ccceeeeesoeececees 32 54 248
COlOT ..cvueeraannnnn. 3 2 3
1) - S, seseesssssssessarssssansas 7.6 7.6 7.4
Specific conductance
(micromhos at 25 C. )...cceeeuees 529 565 895
TUrbidity ..oeeeerereeee svnnn convnes -- - -
Temperature (F.) cccscersossonsecas - 52 --
Date of collection «ccceeeeucesasecssef Jan. 17, 1952 | Jan. 17, 1952 | Jan. 17, 1952
Depth (feet) .........ceon...... 921 108 --
Diameter (inches).......... ceevenens 18 50 by 38 --
Date drilled .............. cesrentascns 1927 1940 --
Percent of supply .............. - - 31

2Raw water.
b Finished water.
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TERRE HAUTE
(Population, 64,214) .

Ownership: Terre Haute Water Company; supplies also Allendale, Seelyville,
Youngstown, and about 4,650 people outside the city limits. Total
population supplied, about 70, 500.

Source: Wabash River.

Treatment: Prechlorination, coagulation with alum and lime, activated carbon,
sedimentation, and rapid sand filtration.

Rated capacity of treatment plant: 10,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 843,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water ' water
Silica (SiOp) «.euvevernrenen 3.5 || Hardness as CaCQ,:
Iron (Fe) ...ccvveveennnnnen. .09 Total cevvvvrvninnennrennnnns 208
Manganese (Mn) .......... .00 Noncarbonate ............ 98
Calcium (Ca) .............. 56
Magnesium (Mg) ......... 17 COlOT .uiiiveinncennenrecarenans 5
Sodium (Na) ........ceveee. 3.6 pH ........ ereseretisanseccsnrans 7.4
Potassium (K) ............ .7 || Specific conductance
Carbonate (CQOy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 136 25 C.)oreecenrernenassennces 421
Sulfate (SO,) ..ccveverneenns 89 . Turbidity ...c.ccceececeeeenn. --
Chloride (Cl) .............. 6.1 || Temperature (F.).......... 44
Fluoride (F) ..ccccevvvnnnnn. .1 Date of collection ......... Feb. 5,
Nitrate (NQOg) ...cueuenenen 10 1952
Dissolved solids ......... 257
' ‘ Regular determinations at treatment plant, 1950
Alkalinity Hardness2
as CaCo, pH as CaCO, Turbidity
(ppm) (ppm)

Av| Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 174/ 272 { 60| 7.8] 8.3/ 7.5 --| --{ -- [ 282]1500| 30
Finished water..| 154| 250 [ 48| 7.1| 7.7 6.7/ 278 | 313 | 243 0 3 ' 0

2 From analyses made by Indiana State Board of Health.
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VINCENNES
(Population, 18,831)

Ownership: Municipal; supplies also about 1,800 people outside the city limits.
Total poulation supplied, about 20, 600.

Source: 5 wells (1 to 5) 90 to 91.5 ft deep. The yield of the wells is reported to
be 800, 1,400, 1,050, 1,400, and 1,050 gpm, respectively. Auxiliary or
emergency supply, Wabash River. :

Treatment: Well supply: chlorination. Surface supply: aeration, breakpoint
chlorination, copper sulfate, coagulation with alum, lime for pH control,
sedimentation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 3,200,000 gpd.

Raw-water storage: None.

Finished-water storage: Clear well, 480,000 gal; standpipe, 580,000 gal;
elevated storage, 1,000,000 gal.

ANALYSIS

(Analysis, in parts per million, by U, S. Geological Survey)

Wells Wells
(finished (finished
water) water)
Silica (Si0p) .cevvvercernnes 13 Hardness as CaCOq:
‘Iron (F€) .ovevvvveeiieennnns .62 Total ccovvverecnnnnenannss 305
Manganese (Mn) .......... .09 Noncarbonate ............ 80
Calcium (Ca) .............. 86
Magnesium (Mg) ......... 22 COlOr ..civnviictcinncnscnnnnnns 5
Sodium (Na) ....c....ceeeee. 6.4 pPH ........ teveseecsatsesinvenens 7.5
Potassium (K) ............ 1.2 Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 274 25 C.)eeerennanrenrannecnens 563
Sulfate (SO,) .coveverennanns 69 Turbidity ....coccceeeennennes --
Chloride (Cl) ......cu...... 7.2 Temperature (F.).......... 57
Fluoride (F) ............... .2 Date of collection ......... Mar. 17,
Nitrate (NOg) .cevevenranens 10 1952
Dissolved solids ......... 351
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ADRIAN
(Population, 18,393)

Ownership: Municipal; supplies also about 3,000 people outside the city limits.
Total population supplied, about 21, 400. :

Source: Wolf Creek. Auxiliary supply from one well, 89 ft. deep.

Treatment: Coagulation with alum, softening with lime and soda ash, sedimenta-
tion, rapid sand filtration, and chlorination.

Rated capacity of treatment plant: 5,000,000 gpd.

Raw-water storage: 300,000,000 gal.

Finished-water storage: 1,500,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw |[Finished ‘| Raw |Finished

water | water water water
Silica (Si0Q,) ........ . 10 14 Hardness as CaCO;:
Iron (Fe) ...cccuvenn .07 L19]]  Total wececeereceenss 280 96
Manganese (Mn) ..... .00 .00|| Noncarbonate...... 44 47
Calcium (Ca) ..cveenee 80 29
Magnesium (Mg)..... 19 9.7 ||Color eeeeenerieanancnns 25 4
Sodium (Na) .......... 5.9 9.5 ||PH ceeerrerecncnnenes 7.4 8.9
Potassium (K) ..... . 4:6 4.7 ||Specific conductance
Carbonate (CO,) ..... 0 26 (micromhos at
Bicarbonate (HCOy) 285 6 25 C. ) PR 523 254
Sulfate (SO,) ....c.c... 49 54 Turbidity.............. — -
Chloride (C))......... 4.8 9.0 || Temperature (1_-‘. )ee - -
Fluoride (F)...cc.e... .1 .3 ||Date of collection... |June 27, | June 2%,
Nitrate (NOy) ......... 5.3 1.0 1951 1951
Dissolved solids.....| 364 153

Regular determinations at treatment plant Jan. 1 to May 24, 1951

Alkalinity Hardness )
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 162{239 |71 | --| --| --| 210| 333|109 64| 319/ 12
Finished water..| 56{172 | 20 |9.9 [10.6 |9.6 | 115| 270} 88 0 3 0




MICHIGAN

ANN ARBOR

(Population, 48,251)

55

Ownership: Municipal; supplies also about 500 people outside the city limits.
Total population supplied, about 48, 600.
Source: Huron River, 32 per cent of supply; 10 wells, 30 to 170 ft deep, 68 per

cent of supply.

Eight of the ten wells are flowing wells.

Treatment: Prechlorination, activated carbon, coagulation with lime, softening

with lime and soda ash, sedimentation, and rapid sand filtration.

is softened to a hardness of about 85 ppm.
Rated capacity of treatment plant: 18,000,000 gpd.
Raw-water storage: 600,000,000 gal.
Finished-water storage: 6,000,000 gal.

ANALYSES

The water

(Analyses, in parts per million, by U. S. Geological Survey)

Huron River Well 2 Huron River

(raw water) (raw water) (fi?x?gh:’c‘ia 1vlvsater)
Silica (S10,) ..ceccrererorrocrrenncsans 6.8 13 9.4
Iron (Fe) ..vvenveenenennn ceestescasens .05 .05 .11
Ma.nga.nese (Mn) Sissiescsscscncens oee .00 .00 .00
Calcium (Ca) +eeescercrceccncerecsess 61 104 17
Magnesium (Mg)....c.ceeeee. cevecnes 19 35 9.2
Sodium (Na)....... 4.8 7.1 12
Potassium (K) ...cceceveveennenececes 1.7 2.3 2.2
Carbonate (COg) ...ccccvnvenreneenaan 0 0 5
Bicarbonate (HCOy)...cccoeuureunees 240 335 16
Sulfate (SO ceeereeneeraseseeerenerene 33 132 71
Chloride (Cl)..... ceeerone cesscassarae 6.2 7.8 10
Fluoride (F) .cccevereeinencees .2 .2 .2
Nitrate (NOg) ..cceverenrerecasencnnes . .5 .4
Dissolved solids .....cceee0reeeee 271 491 153
Hardness as CaCOy:

Total ......eueee ceessecescensasessone 232 404 80
Noncarbonate .....c.ceeeeveeconnes 34 129 59
COlOT ..civvinncencaccnses cecssesncrans . 10 2 2
1) ; G, cercessacsessacens 8.2 7.5 9.4

Specific conductanc

(micromhos at 25 C.)..ccceeeeeen 430 718 246
Turbidity ccveeeecceccens covere conacnes - - -
Temperature (F, ) cececeesccscecceces - 48 -
Date of collection «ceeveeesssnacee...f Nov. 2, 1951 Nov. 2, 195 Nov. 2, 1951

Regular determinations at treatment plant, 1950

Alkalinity Hardness Tempera-
as CaCO, pH as CaCO, t},lre
(ppm) (ppm) (°F.)
Av | Max| Min| Av|Max|Min | Av | Max} Min| Av | Max| Min
Raw water.........| 252|280 | 227| --| --| -- |356 | 404| 335 --| - --
Finished water...| 36! 48|23 | - | -_| - | 97]121| 85 55| 63 44

aSteere Farm, flowing well.
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BATTLE CREEK
(Population, 48,666)

Ownership: Municipal.

Source: 18 wells (18 to 35), 110 to 151 ft deep. The yield of well 18 is reported
to be 500 gpm; of wells 19 to 30, 300 gpm each; and of wells 31 to 35, 1,000
gpm each.

Treatment: Chlorination, and fluoridation.

Raw-water storage: 2,700,000 gal.

Finished-water storage: 4,000,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished '
water water
Silica (Si0,) .......... 13 Hardness as CaCOy:
Iron (Fe) .cccvvvernvennnnns .26 Total eecerreriiinconnnanens 254
Manganese (Mn) .......... .09 Noncarbonate ............ 28
Calcium (Ca) .............. 70°
Magnesium (Mg) ......... 19 Color .......... ceersiracenncens 2
Sodium (Na) ......ceeennen. 5.1 || PH ceeeienncinesccsencronerennns 7.8
Potassium (K) ............ 1.7 i| Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) 274 25 C.)ecernneenncncnronnnens 504
Sulfate (SO,) .ccecevvnvennn. 46 Turbidity ......cccceeee... -
Chloride (Cl) ........u..... 5.8 || Temperature (F.).......... -—
Fluoride (F) ....... ceeernns 1.1 || Date of collection ......... July 3,
Nitrate (NO,) ..cccuvaveenns .3 1951
Dissolved solids ......... 316 .
Regular determinations at treatment plant, 1950
Alkalinity Hardness Tempera-
as CaCO, pH as CaCO, ture
(Ppm) (ppm) (°F.)

Av| Max|{Min| Av |Max|Min| Av | Max|Min | Av |Max| Min

Raw water......... U . e _— - -
Finished water.. 222] 2421203 | 7.0(7.1 ] 6.8]201 | 207} 195] 50 50 50
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BAY CITY
(Population, 52,523)

Ownership: Municipal; supplies also Essexville, and about 2,900 people outside
the city limits. Total population supplied, about 58, 600.

Source: Lake Huron (Saginaw Bay).

Treatment: Prechlorination, coagulation with alum, softening with lime and soda
ash, activated carbon, sedimentation, rapid sand filtration, postchlorination,
and chlorine dioxide.

Rated capacity of treatment plant: 20,000,000 gpd.

Raw_water storage: 30,000,000 gal.

Finished-water storage: 5,000,000 gal.

ANALYSES
(Analyses, in parts per million, by'U. S, Geological Survey)

Raw |Finished Raw |Finished

water water water water
Silica (SiOp «cevveeens 3.1 2.6 ||Hardness as CaCOs:
Iron (Fe) ...ceueeee .06 .13 Total weceeccccracacns 226 71
Manganese (Mn)..... .00 .00|| Noncarbonate...... 94 43
Calcium (Ca) ......... 65 16
Magnesium (Mg).....| 15 7.5 ||COIOT eeeeesacrnsennane 9 3
Sodium (Na) ........ . 35 50 pH..... 7.9 9.6
Potassium (K) ..... . 6.5 5.8 ||Specific conductance
Carbonate (COy) ..... 0 11 (micromhos at
Bicarbonate (HCO,) 158 12 25 C.)eeeerecennannen 623 414
Sulfate (SO,) .c.ceenne. 42 43 Turbidity......c.... - -
Chloride (C)) ......... 94 76 Temperature (F.)... -- --
Fluoride (F) .......... .1 .1 |[Date of collection... |{June 28, |June 28,
Nitrate (NOy) ......... 2.3 .2 1951 1951
Dissolved solids..... 396 224 ,

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)

Av | Max| Min| Av{Max|Min | Av |Max| Min| Av | Max| Min

Raw water.........| 100{166 | 83 8.2 7.3 159 382| 126| 28| 600 5
Finished water...| 36| 59 | 28 9.6|8.9] 79100| 68 0] o0l 0O

©O o
.
N O
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BENTON HARBOR
(Population, 18,'769)

Ownership: Municipal; supplies about 2,000 people outside the city limits. Total
population supplied, about 20, 800.

Source: Lake Michigan. Emergency supply can be obtained from the city of St.
Joseph.

Treatment: Coagulation with alum and lime, sedimentation, rapid sand filtration,
and chlorination.

Rated capacity of treatment plant: 12,000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 2,600,000 gal.

Prior to March 5, ‘1951, wells were the source of supply.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
. water water
Silica (SiOp) ...eveeees 1.8 ||Hardness as CaCOQy:
Iron (Fe) ...c.cevvenecrnenes J11 Total ...eeevvvennincinnnnne 142
Manganese (Mn) .......... .00 Noncarbonate ............ 31
Calcium (Ca) ...... vreeee . 39
Magnesium (Mg) ......... 11 1610 1o oy 3
Sodium (Na) ............... I T | -] : SO OO 8.1
Potassium (K) ............ 1.0 Specific conductance
Carbonate (CQ,) .......... 8 (micromhos at
Bicarbonate (HCO,) ..... 120 25 C.)eeererenenecncncnnnes 299
Sulfate (SO,) .cocceveennnnn. 29 Turbidity ........... cesarenen -
Chloride (Cl) .............. 7.0 Temperature (F.).......... --
Fluoride (F) ....... ceevenes i .0 Date of collection ......... Aug. 24,
Nitrate (NQg) ..ccveveennnes .6 : 1951
Dissolved solids ......... 177 B!
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max] Min| Av |Max Min | Av|Max|Min
Raw water......... 114} 120/103 | 8.0!8.3 | 7.9| 154{175| 135 6 | 100| 2.5
Finished water...] 115 [ 117/ 105 | 8.4/8.6 | 7.8| 156|180 | 140].25 | .25 0

DEARBORN
(Population, 94,994)

Ownership: Municipal. )
Source: Supplied by Detroit. (See Detroit.)
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DETROIT
(Population, 1,849, 568)

Ownership: Municipal; supplies also cities of Dearborn, East Detroit, Ecorse,
Ferndale, Garden City, Hamtramck, Huntington Woods, Lincoln Park, Melvin-
dale, Livonia, Oak Park, Pleasant Ridge, River Rouge, ‘Royal Oak (part);
villages of Allen Park, Grosse Pointe Park, Grosse Pointe Shores, Grosse
Pointe Woods, Inkster, Riverview, Roseville, St. Clair Shores, Trenton,
Wayne; townships of Brownstown, Dearborn, Ecorse, Erin, Farmington,
Gratiot, Grosse Ile, Nankin, Redford, Romulus, Royal Oak, Southfield,
Lathrup Townsite, Taylor, Warren and Wayne; County General Hospital
(Eloise); Detroit House of Correction; and Wayne County Training School.
Total population supplied, about 2, 508, 000.

Source: Detroit River.

Treatment: Prechlorination, coagulation with alum, activated carbon, sedimenta-
tion, rapid sand filtration, and postchlorination.

Rated capacity of treatment plants Water Works Park Plant, 320, 000,000 gpd
Springwells Plant, 272,000,000 gpd.

Raw-water storage: None.

leshed;water storage: 136,000,000 gal (at both filter plants and in all elevated
tanks

ANALYSES
(Analyses, in parts per million, by Department of Water Supply, City of Detroit)
Raw |{Finished| Raw |Finished
water 2 | water 2 water 2 | water 2
Silica (SiOQy) ...... .4 .2 ||Hardness as CaCO,:
Iron (Fe) ..c.eeevnee. . .05 .02 Total aeeeerseneceeeee 98 98
Manganese (Mn)..... -] --{i Noncarbonate...... 16 22
Calcium (Ca)......... 27 27
Magnesium (Mg)..... 7 7 COlOT cececesncecesences - --
Sodium (N2a) .ceoeveees PH . ooeereoenrnerncnsanne 8.1 1.6
Potassium (K) ....... 3 3 Specific conductance
Carbonate (CO,)..... 1 0 (micromhos at
Bicarbonate (HCOy) 99 93 25 C.)uecenrenncacens -- --
Sulfate (SO,) ..ceeevv.. 13 19 || Turbidity.......... 8 1
Chloride (C})......... 7 1 Temperature (F.)... - --
Fluoride (F).......... -- --||Date of collection... June,| June,
Nitrate (NO) ......... .2 .2 1951 1950
Dissolved solids.....; 130 132
Regular determinations at treatment plant, 7-1-49 to 6-30-50
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av {Max|Min| Av | Max|Min | Av |Max| Min
Raw water.........| 82| 86 80] 8.1/8.3) 7.9 98] 100] 95 20| 130 3
Finished water..| 76| 80 | 64| 7.6/ 7.8] 7.4 98] 100{ 95| .1} .8] O
4 Composite sample.
EAST DETROIT

(Population, 21,461)

Ownership: Municipal.

Source: Supplied by Detroit. (See Detroit.)
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EAST LANSING
(Population, 20, 325)

Ownership: Municipal; supplies also about 2,000 people outside the city limits.
Total population supplied, about 22, 300.

Source: 5 wells (1, and 3 to 6), 460, 407, 385, 380, and 385 ft deep; yield report-
ed to be 750, 450, 750, 600, and 600 gpm. Auxiliary supply from Michigan
State College. Well 1 furnishes 24 percent of supply; wells 3 and 4, 38 per-
cent; and wells 5 and 6, 38 percent.

Treatment: Iron removal, softening by cation €xchange, and addition of Calgon.

Rated capacity of treatment plant: 3,750,000 gpd.

Raw-water storage: None.

Finished-water storage: 550,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Well 4 Well 4
(finished (finished
water) water)
Silica (SiQ,) .......... 16 | Hardness as CaCQy:
Iron (F€) ..ovcvevvvennnnnens .14 Total .ceveeerenncnnns eeenen 73
Manganese (Mn) .......... .00 Noncarbonate ............ 0
Calcium (Ca) .............. 18
Magnesium (Mg) ......... 7.0 {| Color ........ ceessescesces 8
Sodium (Na) ........c.euee. 179 PH coeiirivirttiisicnniesnecnans 7.5
Potassium (K) ............ 2.1 (| Specific conductance
Carbonate (CO,) ....... 0 (micromhos at
Bicarbonate (HCO) ..... 413 25 C.)eerennencereroriannas . 857
Sulfate (SO,) .cevucerenenn. 114 Turbidity .....cccccceveene --
Chloride (CI) .....ovveenens 8.0 || Temperature (F.)......... . 45
Fluoride (F) ....... cevevens .3 || Date of coilection ......... Nov. 9,
Nitrate (NO,) ........e..... .2 1951
Dissolved solids ......... 549
Depth (feet) vouivieiiiiiiiiiiiirtiiiiieiiii i iiiimrececeeceecasensacacncasennsnnnes 385
Diameter (INGhes) ....cccevieiriiuiiiriiiiiieiiciietecatiesasnesrsorssasacssensance 14
Date drilled .....ccccvviennnn. feseeeeetsetacnactctsesattstacaasesscccssasoncncnnasans
Percent of supply ..... Meeerecetiecinietsectnoiatattnatarateatsrintsasnatoasasnnsans May, 193?
ECORSE

(Population , 17,948)

Ownership: Municipal.

Source: Supplied by Detroit. (See Detroit. )

FERNDALE
(Population, 29,675)

Ownership: Municipal.

Source: Supplied by Detroit. (See Detroit.)
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FLINT
(Population, 163,143)

Ownership: Municipal; supplies also about 1,000 people outside the city limits.
Total population supplied, about 164, 100.

Source: Flint River.

Treatment: Prechlorination, activated carbon, chlorine dioxide, coagulation with
alum, softening with lime and soda ash, sedimentation, recarbonation, rapid
sand filtration, and postchlorination.

Rated capacity of treatment plant: 35,000,000 gpd.

Raw-water storage: 650,000,000 gal.

Finished-water storage: 23,000,000 gal.

ANALYSES,
(Analyses, in parts per million, by U, S. Geological Survey)

Raw |Finished Raw- | Finished

water | water ) water water
Silica (Si0p) ....euces 10 8.9 ||Hardness as CaCOy,:
Iron (Fe) ceeveeereneses .04 17| Total weceereesencecce 278 86
Manganese (Mn) ..... .00 .00/ Noncarbonate...... 43 55
Calcium (Ca) cecvueeee 70 23
Magnesium (Mg)..... 25 6.8 ||COIOT ceeecensneseransens 22 0
Sodium (Na) ..cceeeeea| 13 13 [|PH ceerereereenneennnnennn 8.1 10.2
Potassium (K) ..... . 4.3 3.8 [|Specific conductance
Carbonate (CO,) ..... 0 18 (micromhos at
Bicarbonate (HCO,) | 286 29 25 C.)eeereenrecanens 555 270
Sulfate (SO) ....ccee.. 42 47 Turbidity ..ccccoeceenee -- -
Chloride (C)) ......... 18 24 Temperature (F.)... -- --
Fluoride (F) .......... .2 .2 ||Date of collection... | June 28, |June 28,
Nitrate (NO) ......... 2.6 1.6 1951 1951
Dissolved solids..... 344 160

2 Hydroxide (OH) 1 ppm.
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_GRAND RAPIDS
(Population, 176,515)

Ownership: Municipal; supplies also about 3,000 people outside the city limits.
Total population supplied, about 179, 500.

Source: Lake Michigan. Auxiliary supply, Grand River (less than 1 percent of
total supply).

Treatment: Prechlorination, coagulation with alum, activated carbon, sodium
fluoride, sedimentation, and rapid sand filtration. Auxiliary supply softened
with lime.

Rated capacity of treatment plant: 52,000,000 gpd.

Raw._water storage: 8,000,000 gal.

Finished-water storage: 43,800,000 gal.

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Finished Finished
water 4 water 2

Silica (Si0y) .......... 2.1 || Hardness as CaCOy:
Iron (Fe) ..cocevvvenrennnees .14 Total eeevunvrvininiivinnnns 130
Manganese (Mn) .......... .00| Noncarbonate ............ 17
Calcium (Ca) ......eeeu... 35
Magnesium (Mg) ......... 10 |[Color .......... ceerreeenenneene 3
Sodium (Na) ............ 5.3 || PH ceceriecrcrsenrnivensacanes 8.0
Potassium (K) ............ 1.0 || Specific conductance
Carbonate (CO,) ....... 0 (micromhos at
Bicarbonate (HCO,) ..... 136 25 C.)ececeneneceisncnnncnes 280
Sulfate (SO,) .cooervveneeen. 18 || Turbidity ........... vevnnnnes -
Chloride (Cl) ....... ceeenes 6.2 || Temperature (F.).......... -
Fluoride (F) ....... cevenene 1.0 || Date of collection ......... Aug. 27,
Nitrate (NQy) .............. .5 1951
Dissolved solids ....... . 155 ||

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCo, pH as CaCO, * Turbidity
(ppm) (ppm)

Av | Max| Min| Av|Max|Min | Av |Max| Min| Av | Max| Min
Raw water..... ... 116168 | 105{8.2 | 8.7| 7.9|134 | 267| 124 7.4 61 .5
Finished water...| 109|122 | 47|7.8 1 8.5 7.5/136 | 163| 124 .1/ 1.8/ 0

4 Lake Michigan

HAMTRAMCK
(Population, 43,355)

Ownership: Municipél.
Source: Supplied by Detroit. (See Detroit.)
HAZEL PARK
_ (Population, 17,770)

Ownership: Municipal.
Source: Supplied by Detroit. (See Detroit.)



Ownership: Municipal.
Source: Lake St. Clair.
Road.

MICHIGAN

) HIGHLAND PARK
(Population, 46,393)

63

The intake is located at the termination of Seven Mile

Treatment: Prechlorination, coagulation with alum, sedimentation, rapid sand
filtration, postchlorination, and chlorine dioxide.
Rated capacity of treatment plant: 16,000,000 gpd.
Raw-water storage: 45,000,000 gal.
Finished-water storage: 3,000,000 gal.

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (SiQ,) .......... 3.5 || Hardness as CaCO,:
Iron (Fe) ...ccceverenen. .07 Total ceeecevivnnnnnen eesrses 98
Manganese (Mn) .......... .00 Noncarbonate ............ 22
Calcium (Ca) ...... ceeves . 26
Magnesium (Mg) ......... 8.0 [{COlOT cucrvieveienarannns cenenee 0
Sodium (Na) ............... 4.2 ||PH cevcrvceeiiivnreisacncecnrenes 7.6
Potassium (K) ............ 1.2 || Specific conductance
Carbonate (CO,) .......... 0 - (micromhos at
Bicarbonate (HCO,) ..... 92 25 C.)ecrrernsecerencronsens 215
Sulfate (SO,) .cccevecnennnns 20 Turbidity .......cccceceeneee. -
Chloride (Cl) ....... ceerene 8.0 |l Temperature (F.)........ . --
Fluoride (F) ....... cesacens .1 || Date of collection ......... Nov. 5,
Nitrate (NOg) .ceoevvvranns .9 1951
Dissolved solids ......... 126
Regular determinations at treatment plant, 1950
Alkalinity Hardness
' as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av{ Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water........{ 84| 99| 177} 8.28.71 7.9 107 128 97| 15| 190 2
Finished water..! 77 84 64 7.§| 7.5] 6.8 105| 114| 98 0 0 0
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JACKSON
(Population, 51,088)

Ownership: Municipal; supplies also about 500 people outside the city limits.
Total population supplied, about 51, 600.

Source: 13 wells (1 to 10, Water Street, Hamburg Street, and Goodyear), 380 to
451 ft deep; yield reported to be 1,400 to 1,800 gpm for each well. All of the
wells are under 400 ft in depth except Goodyear.

Treatment: Chlorination.

Raw-water storage: 3,000,000 gal.

Finished-water storage: None.

~ ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) .c.ovevevecnnes 13 Hardness as CaCOQ,: '
Iron (Fe) ........ vesees .25 Total ...........ceeee eerneae 331
Manganese (Mn) .......... .00 Noncarbonate ............ 58
Calcium (Ca) ....cceeeue.e. 90
Magnesium (Mg) ......... 26 Color .......... cecrseesiessnnse 2
Sodium (N2) ...cccceenneee. 50 13 ; SO PR 7.3
Potassium (K) ............ 3.3 || Specific conductance
Carbonate (COy) ....... 0 (micromhos at ‘
Bicarbonate (HCO) ..... 334 25 C.)ucereecserecenenennnne 791
‘Sulfate (SO,) .cecenrererene. 93 Turbidity .......cccoeveeneee. --
- Chloride (Cl) .....ccuveeuee 48 Temperature (F.).......... --
Fluoride (F) ..ccccevveenene. .3 || Date of collection ......... Aug. 21,
Nitrate (NQy) ........ eesns .2 1951
Dissolved solids ......... 498
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KALAMAZOO
(Population, 57, 704)

Ownership: Municipal; supplies also about 13,022 people outside the city limits.
Total population supplied, about 70, 700.
Source: 33 wells, 127 to 189 ft deep; yield reported to be from 180 to 1,044 gpm,

and to average 401 gpm.

Treatment: Chlorination, and fluoridation.

Raw-water storage: None.

Finished-water storage: 8,600,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Turbidity ..cvceeciiernne cercen cenennes
Temperature (F,) ccceeeee consteees
Date of collection ..............

51
Nov. 20, 1951

51
Nov. 20, 195}

Finished Finished Finished
water 2 water b water €
Silica (SiO)) ...... ceteccnessencasonse 14 14 13
Iron (Fe) c.oevenvernnnnens ceserennees . .81 1.4 .49
Manganese (Mn) ......... cerreccscens .11 .09 .05
Calcium (Ca) ssessoecscscraseaes 81 97 80
Magnesium (Mg)...c..ccceeeeerencerens 30 34 28
Sodium (Na)......... 8.7 11 6.4
Potassium (K) .ceeeeerencerenrenenene 1.2 2.0 1.2
Carbonate (COy) .....ceeeuvencencanes 0 0 0
Bicarbonate (HCOy)......cceevenuens 326 344 321
Sulfate (SOg.c.creurierecrseoraneerane 58 95 50
Chloride (Cl)....ccceeeerereenenenone 12 18 10
Fluoride (F) ...ccceveeneene .1 .8 .0
" Nitrate (NOg) ...cccuennenne cereseenne .9 3.6 4.0
. Dissolved SolidS ......cecceeeeecenees 373 460 357
Hardness as CaCOy: ]
Total covveicireenirianncnerecccnnene 326 381 314
Noncarbonate ......ceeceeeereeanes 58 100 52
COlOr uceecrnncnnnennne ceeseassen 7 2 3
) + S cesesecans 7.4 7.6 7.7
Specific conductance
(micromhos at 25 C. )..cceceeeeee 607 11 581

51
Nov. 20, 1951

ANo. 7 pumping station.
Central pumping station.

€ Balch Street pumping station.
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LANSING
(Population, 92,129)

Ownership: Municipal. )

Source: 92 wells, 189 to 572 ft deep; yield reported to be 50 to 800 gpm. The
average depth of the wells is 425 ft, and the average yield 225 gpm.

Treatment: Prechlorination, coagulation, softening with lime and soda ash, sedi-
mentation, recarbonation, rapid sand filtration, Calgon, and postchlorination.
The water is softened to a hardness of about 85 ppm.

Rated capacity of treatment plant: 60,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 17,000,000 gal.

ANALYSIS

(Analysis, in parts per million, by Water Conditioning Plant, Lansing, Michigan)

Finished Finished
water water
Silica (SiQ,) ........... 9.9 || Hardness as Ca.CO,
‘Iron (Fe) ........ ceesencenne - Total .....uceueen. cenressnse 86
Manganese (Mn) ..... --| = Noncarbonate ...... cevens 57
Calcium (Ca) ......c...e... 19 ‘
Magnesium (Mg) ...... 9.3 || COLOT eeerrrierarenennennnenn. --
Sodium (Na) ............... B | 5] ; SO O N 10.3
Potassium (K) ............ } 24 Specific conductance
Carbonate (CO,) .......... 15 (micromhos at
Bicarbonate (HCO,) ..... 4 25 C.)eveeennniveinenenione -
Sulfate (SO,) .ccevveerernees 75 Turbidity ........... cosrennas 0
Chloride (Cl) .......cccueu. 29 Temperature (F.)....cc..... -
Fluoride (F) ............... .2 || Date of collection ......... May,
Nitrate (NQy) .............. -] 1951
Dissolved solids ......... 177 -
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 315| 320 312| 7.0{ 7.1] 6.9]387 | 406] 367|0.69)|1.50/ 0.23
Finished water...] 83| 106 75110.4/10.5/10.2] 85 91| 81 0 0 0

. LINCOLN PARK
(Population, 29,310)

: ‘Ownership: Municipzl; supplies also about 100 people outisde the city limits.
Total population supplied, about 29, 400. .
Source: Supplied by Detroit. (See Detrmt.) Emergency supply from Wyandotte.

LIVONIA
(Population, 17, 534)

_0£vnership: Municipal.
Source: Supplied by Detroit. (See Detroit.)
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MONROE
(Population, 21,467)

Ownership: Municipal.

Source: Lake Erie.

Treatment: Prechlorination, coagulation with alum, activated carbon, sedimenta-
tion, rapid sand filtration, postchlorination, and final adjustment of pH to about
8.0 by addition of lime. ’

Rated capacity of treatment plant: 8,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 3,500,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water - water
Silica (8iQ,) .......... 1.1 || Hardness as CaCQ,:

- Iron (Fe) .veevevererecnenes .11 Total .......... crevertasanse 137
Manganese (Mn) .......... .00 Noncarbonate ............: 44
Calcium (Ca) .......cceesu. 40
Magnesium (Mg) ......... 8.7 || COLOT .ecererienranenncnennnans 5
Sodium (Na) ............... 15 PH ceecrnreennen. ceeecsnnsonsns 7.9
Potassium (K) ............ 1.8 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 112 25 C.)eeeenurcsenncnnnnnnnes 351
Sulfate (SO,) ..c.ceveeennnn 32 Turbidity .....cceceeennee -
Chloride (Cl) ....... veeneas 36 Temperature (F.).......... -
Fluoride (F) ............... .1 || Date of collection ......... Nov. 2,
Nitrate (NQy) .............. .9 1951
Dissolved solids ......... 192 4L

Regular determinations at treatment plant, 1950
Alkalinity Hardnesgs
as CaCO, pH as CaCO, Turbidity
(ppm) ' (ppm)
Av| Max{Min{ Av [Max/{Min| Av | Max|Min | Av [ Max| Min
Raw water......... 102] 150] 81| 7.8]8.5) 7.2 156 | 226 112|120 [1,25 10
Finished water..| 97! 123] 76| 7.8/8.5| 7.1 169 { 220| 126] -~ | -4 --
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MUSKEGON
(Population, 48,429)

Ownership: Municipal; supplies also North Muskegon and about 2,000 people out-
side the city limits. Total population supplied, about 52, 900.

Source: Lake Michigan. Emergency supply from Muskegon Heights.

‘Treatment: Prechlorination, coagulation with alum, activated carbon, sedimenta-
tion, rapid sand filtration, postchlorination at times, and fluoridation.

Rated capacity of treatment plant: 16,000,000 gpd.

Raw_water storage: None.

Finished-water storage: 5,300,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water ~ water

Silica (SiQ,) .......... © 2.6 || Hardness as CaCQy:
Iron (Fe) .cccovevrreeninanee .12 Total ..... cerssasenss eeereee 134
Manganese (Mn) .......... .00 Noncarbonate ............ 25
Calcium (Ca) .............. 34
Magnesium (Mg) ......... 12 Color .......... sesesniernsosans 0
Sodium (Na) ........... 3.8 ||PH ceecievencivortacennecnvennes | 7.9
Potassium (K) ........ 2.3 || Specific conductance -
Carbonate (CO) .......... 0 (micromhos at .
Bicarbonate (HCO,) ..... 133 25 C.)everenccncninnecnnnnns 7 270
Sulfate (SO,) ..... cenneesons 25 Turbidity .......cccceeaeee... --
Chloride (Cl) .............. 7.0 .|| Temperature (F.)..... 55
Fluoride (F) ......cccecuee. .0 || Date of collection ......... June 28,
Nitrate (NOy) .............. 1 1951
Dissolved solids ......... 153
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MUSKEGON HEIGHTS
(Population, 18,828)

Ownership: Municipal; supplies also about 2,000 people outside the city limits.
Total population supplied, about 20, 800.

Source: Lake Michigan. Emergency supply from Muskegon.

Treatment: Prechlorination, coagulation with alum, activated carbon, sedimenta-
tion, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 7,000,000 gpd.

Raw-water storage: 1,750,000 gal.

Finished-water storage: 3,385,000 gal.

ANALYSIS
(Analysis, in parts per million, by Michigan Department of Health)
Finished Finished
water water
Silica (8i0,) .......... 2.8 || Hardness as CaCQy:
Iron (F€) ...ovvvvevernnnnnnn .08 Total coeeennnveennnnn eeereen 137
Manganese (Mn) .......... - Noncarbonate ............ 28
Calcium (Ca) .............. 35
Magnesium (Mg) ......... 12 Color ........ ceetsescentsensons -
Sodium (Na) ............... 1) = N --
Potassium (K) ........ 2.6 || specific conductance
Carbonate (CO,) .......... - (micromhos at
Bicarbonate (HCO,) ..... 133 25 C.)eeeernnnnrennns veeenes --
Sulfate (SO,) .....c.eveunen. 24 Turbidity ........... --
Chloride (C1) .....ccevvuunn 6.0 || Temperature (F.).......... -
Fluoride (F) ...cccccveeenne. .0 || Date of collection ......... Oct. ,
Nitrate (NOg) ...ceucevvnees - 1941
Dissolved solids ...... 156
Regular determinations at treatment plant, 1950
" Alkalinity Hardness
as CaCOQ, pH as CaCO, Turbidity
{ppm) ' (ppm)
Av|Max| Min| Av |Max| Min! Av |Max|Min | Av|Max|{ Min
Raw water......... 119(130 | 114| 8.2/ 8.4 7.9/ 134 | 150 126 8/ 45 1
Finished water...] 104{110 97| 7.1 7.4 6.9/132 | 138} 123 0 0 0
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PONTIAC
(Population, 73,681)

Ownership: Municipal.

Source: 20 wells, 173 to 234 ft deep; yleld reported to be from 548 to 1,330 gpm,
and to average 855 gpm.

Treatment: Chlorination.

Raw-water storage: None.

Finished-water storage: 3,000,000 gal.

There are 9 low-~service wells and 11 high-service wells. The low-service wells
pump directly into a reservoir and furnish about 67 percent of the supply. The

high-service wells pump against a head varying from 30 to 75 pounds and fur-
nish about 33 percent of the supply.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Mechanic Féathersztone rcharﬁ Ié.ake Finished
- (ra\y svl;.ter) (ra‘;{vegater) (rag water) water
Silica (SiO0y) v.eecrereerrrenrennes 13 20 21 .20
Iron (Fe).ccoueeeerneererecncnrenese 1.3 1.4 . 56 1.2
Manganese (Mn) ....ccceeuvenren. .00 .00 .00 .00
Calcium (Ca) cucuvenrerncenanrecne 98 80 62 71
Magnesium (Mg) ...cceceernene. 32 30 25 28
Sodium (Na)....cceceeeecerercncees 15 25 30 26
Potassium (K) .c.eeeeeerenennnnee 2.8 3.0 3.8 3.7
Carbonate (COg) ...ccvurneranrens 0 0 0 0
Bicarbonate (HCOy)...c.ceeruens 347 390 330 340
Sulfate (SO,) ssesesesrcecvancnnanen 92 32 7.8 28
Chloride (CD). .cccevuernerennne 17 22 31 28
-Fluoride (F) ..coceeeveccecennrenes .4 .5 .6 .6
Ritrate (NOg) ceveerenrerernccenes 1.0 2.5 1.0 1.0
Dissolved SOlidS .ieeevaennenese 472 408 345 375
Hardness as CaCOj,:

Total ciceereresennsacerossscnnnes 374 324 260 292
Noncarbonate .........ccceeeee 92 3 0 14
Color..ccieseenens. cesecsrornnnsoncs i 3 3 2 ! 0
1) ; cerrereecssesernesane 7.4 7.4 7.6 .

Specific conductance
(micromhos at 25 C.) ...... 714 676 596 635
TUrbidity ..eeeeererseennnnnnnene . -- - -~ --
Temperature (F.) ..cccccceenneee -- - ' -- --
Date of collection...cceeeecenrees June 26, June 26, June 26, June 26,

1951 1951 1951 1951

Depth (feet) .c.cevvecrnniiinnnnan 200 195 232 --
Diameter (mches) ........... 12 12 12 -
Date drilled ........... ; ......... 1925 1929 1949 -
"Percent of supply ......c.ec..... 3 4.3 3 -
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PORT HURON
(Population, 35, 725)

Ownership: Municipal; supplies also about 700 people outside the city limits,
Total population supplied, about 36, 400.

Source: St. Clair River. Emergency supply from Port Huron Sulphite and Paper
Co. water system. : .

Treatment: Chlorination.

Raw-water storage: None.

Finished-water storage: 1,500,000 gal.’

ANALYSIS

(Analysis, in parts per million, by U. 8. Geological Survey)

Finished _w'inished .
water water

Silica (Si0,) ......eeeeeree. 1.9 || Hardness as CaCQy:
Iron (F€) ...cccevennrnrene. S| Total ceveveeeerennvinnnnns : 94
Manganese (Mn) .......... .00 Noncarbonate ............ 18
Calcium (Ca) ..... vereeee . 28
Magnesium (Mg) ......... 5.8 || Color ........ ceeecreeees veenene 5
Sodium (Na) .......c....... 2.9 ||pH..... eerreresesncacannereanns 7.3
Potassium (K) ............ .7 i Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCOy) ..... 92 25 C. )ereeenconcecconcannnes 206
Sulfate (SO,) ceevivinennnns 12 Turbidity ........... ceverrans , --
Chloride (Cl) ....c.ceuenues 7.0 || Temperature (F.)...ccc...... -—
‘Fluoride (F) ............... - .1 || Date of collection ......... Sept. 24,
Nitrate (NOy) ...ovvvueene. .4 1952
Dissolved solids ......... 110

RIVER ROUGE
(Population, 20, 549)

Ownership: Municipal. .
Source: Supplied by Detroit. (See Detroit.) Emergency supply from industrial
storage tanks.

ROSEVILLE
(Population, 15, 816)

Ownership: Municipal.

Source: Supplied by Detroit. (See Detroit.)
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ROYAL OAK

(Population, 46, 898)

Ownership: Municipal.

Source: 3 wells, (Baptist Home, Buckingham, Northwood), 186.5, 180, 157.5
ft deep; yield reported to be 150, 800, 350 gpm (about 55 per cent of supply);
about 45 per cent of supply from Detroit. Auxiliary supply one well, (Cooper),
200 ft deep; yield reported to be 800 gpm; used during summer months.

Treatment: Addition of Calgon, and chlorination.

Raw-water storage: None.-

Finished-water storage: 1,500,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Baptist Home | Buckingham Finished
Well .. Well water 2
. (raw water)- [(finished water)
Silica (Si0y) c.ccverererereeereensnsene 14 17 ‘11
Iron (Fe) veveveeneenvnnnnens . 35 .43 .23
" Manganese (Mn) ......ceeeveennennens . 00 .00 .00
Calcium (Ca) +eececevscscesrorcecees 34 52 36
Magnesium (Mg)......creeeeererenese 20 20 17
Sodium (Na)..c.eeieeenrerennnnnnae 106 66 150
Potassium (K) ...ccceveeenenrnnannes 3.2 2.0 2.6
Carbonate (COy) .......c.cuc..... 8 0 12
Bicarbonate (HCOg)....ccoeerennnne. 339 340 248
Sulfate (SO eeererrererevsvnnee 1.8 .9 .4
Chloride (Cl).......... ceesseeraesaves 84 62 182
Fluoride (F) ..c.cvceeeeecereeencennee 1.0 .9 1.0
Nitrate (NOg) coveceerenrenrnceennee . .2 .2 .2
Dissolved s0lidS ....ccveereencnnnes 440 389 5317
"Hardness as CaCOy:

Total ..ceevnneees tesssensescasssane 169 214 162
Noncarbonate ............ coversaes 0 0 0
Color ...cvcviennanee 3 1 3
PH.uueveennne. ssebeessssscrseasrrcanasas - - 7.7

Specific conductance

(micromhos at 25 C.).ccceveve.. 789 698 1,000
Turbidity ..cceveeeennene cesnee seceaiss - - --
Temperature (F.):--« secerecsasase -~ -i1 ‘ -
Date of collection ..coeeeeeennraneess| Aug. 23, 1954 Aug. 23, 195)° Aug. 23, 1951
Depth (feet) .......... Tevrrrorenasnanes 186. 5 180 -
Diameter (inches).......ccc..u..... 16-8 30-12 --
Date drilled .........ccccovvvininnnnenn May, 1950 July, 1950 --
Percent of supply .....cccoeennen.n. 10 25 -

aMixed sample: iNorthwood well 30 percent; supply of City of Detroit 70

percent.
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SAGINAW
(Population, 92,918)

Ownership: Municipal; supplies also about 2, 000 people outside the city limits.
Total population supplied, about 94, 900.

Source: Lake Huron. The intake is located at Whitestone Point, about 60 miles
north-northeast of Saginaw. Emergency supply, Lake Linton and Saginaw
River.

Treatment: Prechlorination, coagulation with alum, softening with lime, sedi-
mentation, rapid sand filtration, fluoridation with sodium silicofluoride, and
final adjustment of pH to about 9. 4 by addition of soda ash.

Rated capacity of treatment plant: 25, 000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 9,250, 000 gal.

ANALYSES

(Analyses, in parts per million, by"U. S. Geological Survey)

‘Raw [Finished Raw [|Finished
water water water water
Silica (Si0Y) .......... 5.7 2.9 [[Hardness as CaCOjy:
Iron (F€) ..eoeuvvennen. .07 .14 Total weeeseseeseecars 117 70
Manganese (Mn) ..... .00 .00{| Noncarbonate...... 28, 23
Calcium (Ca) ......... 33 19
Magnesium (Mg)..... 8.6 5.3 [|COlOT sseerersseccnsancee 3 3
Sodium (Na) ....... 6.1 9.0 [[PH.ceurreerrenrenennnenns 8.1 9.1
Potassium (K) ....... 3.1 2.2 ||Specific conductance
Carbonate (COy) ..... 0 8 {(micromhos at
Bicarbonate (HCOy) | 109 40 25 C.)eueerrnnnennnnn 259 194
Sulfate (SO,) .......... 17 20 Turbidity..ccoeeeevenee | -- --
Chloride (C))......... 16 16 Temperature (F.)... -- --
Fluoride (F) .......... .1 .9 ||Date of collection... |June 27, | June 27,
Nitrate (NOy) ......... .5 .6 1951 | 1951
Dissolved solids.....| 164 111 _
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av|Max|Min | Av|Max| Min
Raw water......... 77 | 80 73| 8.0/ 8.3 7.8 93| 108 86 3| 40 1
Finished water...| 33 35 29| 9.4/ 9.8 8.7 49 55| 46 0o 0 0

ST. CLAIR SHORES
(Population, 19, 823)

Ownership: Municipal.
Source: Supplied by Detroit. (See Detroit.)
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~ WYANDOTTE
(Population, 36, 846)

Ownership: Municipal.

Source: Detroit River. Emergency supply from Detroit.

Treatment: Prechlorination, coagulation with alum, sedimentation. rapld sand
filtration, chlorine dlox1de and fluoridation (sulcoﬂuonde)

Rated capacity of treatment plant: 10,000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 1,800,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Rax';v Finished Raw Finished
water water water |- water
Silica (SiOy) .......... 2.9 2.4 ||Hardress as CaCOj:
Iron (Fe) ...... cevevene .02 10 Total weeeceserernnnee 98 96
Manganese (Mn) ..... .00 .00 Noncarbonate...... 15 23
Calcium (Ca) ..oveeeee 27 27 _ v
Magnesium ¢Mg)..... 7.3 6.8 ||COLOT ceusrsnannccns 3 2
Sodium (Na) ...cceeen. 6.7 4.9 ||PH ccotvernrecsscencenees 8.3 7.5
Potassium (K) ....... 2.2 1.1 |{Specific conductance
Carbonate (CO,) ..... 6 0 (micromhos at
Bicarbonate (HCO,) 88 88 25 C.)uveerrerececnns 218 225
Sulfate (SO,) ...ceeveus 14 17 Turbidity ..cccceeeeeene 12 --
Chloride (C)) ......... 9.0 10 Temperature (F.)... -- --
- Fluoride (F) .......... .1 1.4 |{Date of collection... |Aug. 17,|Aug. 17,
Nitrate (NOy) ........ .6 .4 1951 | 1951
Dissolved solids..... 120 126 :
Regular determinations at treatment plant, 1950
Alkalinity Hardness
- as CaCO, pH as CaCO, Turbidity
(ppm) (ppm) 4
Av|Max| Min| Av [Max}| Min| Av |Max|Min.| Av|Max|Min
Raw water......... 86| 93 821 7.9/ 8.2| 7.8/115 137| 1021 29 68 14
Finished water...] 77 84 72 7.2/ 7.4 7.0{118 | 142} 105 0 g 0




Ownership: Municipal.

MICHIGAN

YPSILANTI
(Population, 18,302)

Source: 3 wells, 102, 87, and 94 ft. deep.

Treatment: Coagulatlon and softening with lime and soda ash, sedlmentatxon, rap-
id sand filtration, Calgon, and chlorination.

Rated capacity of treatment plant: 2,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 2,000,000 gal.

75

ANALYSIS
(Analysis, in parts per million, by Michigan Department of Health)
Finished Finished
water water
Silica (SiO,) ...veevvvenenes 7.2 || Hardness as CaCOq:
Iron (Fe) ........ reveereenns .0 Total cieeerneerenncenenrens i
Manganese (Mn) .......... - Noncarbonate ............ 36
Calcium (Ca) ......euuvnu. 14
Magnesium (Mg) ...... e ) 8.8 || Color ........... ceseresencncens -
Sodium (Na) ............... i PH ceveriieicrecrecicnsoncensene --
Potassium (K) ............ 40 || Specific conductance
Carbonate (CO) .......... 17 (micromhos at
Bicarbonate (HCO,) ..... 8 25 C.)eeerrnrenninnns e --
Sulfate (SO,) ..cccoueeennnnn 102 Turbidity ........... ceecveons --
Chloride (Cl) ........ 12 Temperature (F.).......... --
Fluoride (F) ....... cereenne : .3 || Date of collection ......... November,
Nitrate (NQj) .......c.cc... - 1943
Dissolved solids ......... 212
Regular determinations at treatment plant, 1950
Alkalinity Hardness_ Tempera-
as CaCO, pH as CaCO, ture
(ppm) (ppm) (°F.)
Av{ Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 280 | 286|272 7.3|7.3 ] 7.3]378 | 396| 359] 52 52 52
Finished water..| 31| 45 24| 9.4/9.4| 9.3} 79| 92| 71| 52 52 52
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AKRON
:(Population, 274, 605)

Ownership: Municipal: supplies also part of Mogadore. Total population supplied,
aoout 275, 900. ,

Source: Cuyahoga River impounded, :.5 miles north of Kent. Emergency supply,
wells in Kenmore. : :

Treatment: Coagulation with alum and ferrous sulfate, activated carbon, sedi-
mentation, rapid sand filtration, chlorination, and final adjustment of pH by
addition of lime.

Rated capacity of treatment plant: 50,000,000 gpd.

Raw-water storage: 4,200,000, 000 gal.

Fin:zhed-water storage: 34,500,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw |Finished

water water water water
Silica (SiOy) .......... 1.8 1.5 ||Hardness as CaCO,:
Iron (Fée) ceceevenennen. .01 .47 Total weeeeren 90 106
Manganese (Mn)..... .00 .00|| Noncarbonate...... 38 47
Calcium (Ca) ......... 25 33
Magnesium (Mg)..... 6.8 5.8 [|COlOT ceceserasnasss conee 18 5
Sodium (Na) .......... 2.7 2.8 |IPH ceveereerereescncnnnes 7.2 7.8
Potassium (K) ....... 1.4 1.4 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 64 72 25 C.)uvecencnrennens 190 225
Sulfate (SO,) .......... 33 43 Turbidity ..cccoeveveens - -
Chloride (Cl)......... 3.5 6.5 || Temperature (F.)... -- --
Fluoride (F) .......... .0 .0 ||Date of collection... May 2, May 2,
Nitrate (NOy) ......... .5 .3 1951 1951
Dissolved solids..... 116 136

Regular determinations at treatment plant, 1950
Alkalinity " Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)

Av| Max{Min| Av |Max|{Min| Av | Max|Min | Av |Max| Min

Raw water......... 66] 106] 17 .2l 98| 138| 48 g 50 1
Finished water..| 69| 109| 23 9.0/ 7.1 119] 158} 70 | --| --] --

o
w o
©
.
[e]
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ALLIANCE
(Population, 26,161 )

Ownership: Municipal; supplies aiso about 2,300 people outside the city limits.
Tota: population supplied, about 28, 500.

Source: Mahoning River impounded. Auxlhary supply, 3 wells (1 to 3), 100, 82,
and 102 feet deep: yield reported to be 1,400, 530, and 300 gpm.

Treatment: Prechlorination, coagulation w1th alum, softenmg with lime, sedi-
mentation, rapid sand fiitration, zeolite softening, and postchlormatlon

Rated capacity of treatment plant: 8,000,000 gpd.

Raw-water storage: 350,000,000 gal

Finished-water storage: 4,000, 200 gal.

ANALYSES
(Analyses, in parts per million, by U. S, Geological Survey)
Raw |Finished Raw |Finished
water water water water
Silica (Si0)) ........ . 2.9 4,7 ||Hardness as CaCOy:
Iron (Fe) vveeerrrennnae .42 L21f]  Total seeveessersens 156 83
Manganese (Mn) ..... .00 .00|| Noncarbonate...... 78 50
Calcium (Ca)......... 44 26
Magnesium (Mg)..... 11 4.1 ||COlOT eeecrsessscconseces 18 0
Sodium (Na) .......... 8.5 22 pH........ ceetsasasaseces 7.0 9.7
Potassium (K) ....... 1.9 --||Specific conductance
Carbonate (COy) ..... 0 16 (micromhos at
Bicarbonate (HCO,) 94 6 25 C.)....... ceeseens . 343 303
Sulfate (SO,) .......... ™ 84 Turbidity ..cecveerenees -- -
Chloride (Cl])......... 10 13 Temperature (F.)... - -
Fluoride (F).......... .2 .2 ||Date of collection... May 3, | May 3,
Nitrate (NOy) ......... 1.0 .5 1951 1951
Dissolved solids.....| 219 184
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCo, pH as CaCOy Turbidity
(pm) | (ppm)
Av{ Max{Min| Av [Max{Min{ Av | Max|Min | Av |Max| Min
Raw water......... 90| 1807 20 7.2/ 7.516.9 | 160 ] 280] 66 36 700 8
Finished water..j] 43| 109 24|10.000.5]|7.0 88| 160} 30 - - --
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BARBERTON
(Population, 27,820)

Ownership: Municipal: supplies also about 800 people outside the city limits.
Total population supplied, about 28, 800.

Source: Wolfe Creek impounded. Emergency supply can be obtained from Akron
through 2 six-inch connections.

Treatment: Prechlorination, ammoniation, coagulation with alum and lime,
activated carbon, sedimentation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 8,000,000 gpd.

Raw-water storage: 760,000,000 gal.

Finished-water storage: 4,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U, S. Geological Survey)
Raw [Finished Raw |Finished
water | water water water
Silica (810, .cceeeaees 4.1 3.7 ||Hardness as CaCO,:
Iron (Fe) ccverrvenneses . 05 .11)| Total eceveccescccccss 118 124
Manganese (Mn)..... . 00 .00l| Noncarbonate...... 52 58
Calcium (Ca) ......... 38 36
Magnesium (Mg)..... 5.3 8.0 || COlOT ceerrerecaaacanne . 9 3
Sodium (Na) ......... . 4.1 4.7 ||pH...... cessesesnnsnsrsas 7.5 7.7
Potassium (K) ..... . 1.7 1.0 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 79 79 25 C.)uueenenens ’ 252 271
Sulfate (SO,) ...vceue. 47 59 Turbidity ..ccceeeenens -- --
Cbloride (C)) ......... 6.0 6.5 || Temperature (F.)... -- --
Fluoride (F).......... .2 .1 ||Date of collection... May 1, |May 1,
Nitrate (NOy) ......... 3.0 2.4 1951 1951
Dissolved solids.....|] 151 166
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCoO, Turbidity
(ppm) (ppm)

Av| Max{Min| Av |Max|/Min| Av | Max|Min | Av |Max| Min

Raw water......... 73| 114) 29| 7 7.2 | 1231 183| 71| 28| 280| 8
Finished water...| 74| 117| 23| 7.5/8.416.9 | 135} 191| 91 -—-f --]--

.
[ e |
(o4
.
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Ownership: Municipal; supplies also Meye:s Lake and suburban districts.

OHIO

CANTON
(Population, 116,912)

population supplied, about 130, 900.
Source: 5 wells (9 to 13) at Northeast Station, 172, 161, 195, 184, and 151 ft deep,
yield reported to be 1,000, 3,500, 3,507, 3,500, and 1,050 gpm (51 percent

of supply).

79

Total

Ranney collector (with 2 recharge units) at Northwest Station,

129.5 ft deep, capacity reported to be 15,000,000 gpd (42 per cent of supply).
Auxiliary supply, 2 wells (1 and 2) in the Grovemiiler area, 176 and 188 ft
deep, yield reported to be 700 and 1,390 gpm, and 1 well at Southwest Station,
140 ft deep, yield reported to be 3,500 gpm. The auxiliary wells are used dur-
ing the summer months and provide 7 per cent of the total supply.
Treatment: Aeration over coke at times, and chlorination.
Raw-water storage: None.
Finished-water storage: 15,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

inished {Finished Finished |Finished

water 2 | water b water 2 | waterP
Silica (Si0,) .ccevveens 13 11 Hardness as CaCOj:
Iron (Fe) cceeereennnnns C. 73 .61 Total weeseeccssrocses 454 364
Manganese (Mn)..... .23 .15|| Noncarbonate...... 167 147
Calcium (Ca)......... 134 111
Magnesium (Mg)..... 29 21 COlOT seeserecrssaseonces 2 4
Sodium (Na) .......... 5.5 5.8 |[PH . ceeevennns ceseenas 7.3 7.4
Potassium (X) ....... 1.5 1.2 |{Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 350 264 25 C.)..... cecesscens 826 682
Sulfate (SO,) ...ceveeus| 183 147 Turbidity ....cceueeens == ==
Chloride (C)) ......... 10 9.2 (|Temperature (F.)... -- --
Fluoride (F) .......... .0 .1 ||Date of collection... | April 9, | April 9,
Nitrate (NO) ......... .5 .5 1951 1951
Dissolved solids.....| 550 450

aN. E. Sta.
bN. W. Sta.

€ Sample slightly turbid when collected.
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CINCINNATI
(Popuiation, 503,998)

Ownership: Municipal; supplies also Cheviot, Cleves, Deer Park, Elmwood Place,
Greenhills, Indian Hill, Madeira, Mariemont, Montgomery, Mt. Healthy,
Newtown, North Bend, North College Hill, St. Bernard, Sharonville, Silverton,
Terrace Park, Woodlawn, and suburban districts. Total population supplied,
about 634,000. .

Source: Ohio River. .

Treatment: Prechlorination, coagulation with iron salts and lime, activated
carbon, sedimentation, chlorination, rapid sand filtration, and ammoniation.

Rated capacity of treatment plant: 200, 000, 000 gpd.

Raw.water storage: 400,000,000 gal.

Finished-water storage: 151,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)

Raw [Finished Raw |Finished

water water water water
Silica (Si0p) .......... 7.0 6.1 ||Hardness as CaCO,:
Iron (Fé) cceveeeennnnn. .04 .13 Total wecesccecececees 110 115
Manganese (Mn)..... .00 .00|| Noncarbonate...... 73 1
Calcium (Ca) ......... 31 34
Magnesium (Mg)..... 8.0 7.5 ||Colorceeenes coreeeneeee . 2 1
Sodium (Na) ...oeeeees| 12 PR 115 : S 7.0 8.2
Potassium (K) ....... 3.5 3.3 |ISpecific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 46 55 25 C.)eeresrocncnsens 304 324
Sulfate (SO,) .....cu... 81 78 Turbidity ..ccoeeeeeenes -- -
Chloride (C)) ......... 14 20 Temperature (F.)... - LM -
Fluoride (F).......... .2 .2 [|Date of collection... |May 19, May 19,
Nitrate (NOy) ......... 2.4 1.5 1951 1951
Dissolved solids.....] 185 195

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)

Av| Max|Min| Av |Max|Min| Av | Max|Min | Av | Max| Min

Raw water......... 36f 60 | 18] 7.2 6.7 96| 152 46 |167 {1,500 4
Finished water..{ 39| 58 | 24| 8.5 g8.1] 111} 155| 75 | -- -
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CLEVELAND
(Population, 914,808)

81

Ownership: Municipal; supplies also Bay, Beachwood, Bedford, Bratenahl,
Brecksville, 3rcadview Heights, Brooklyn, Brooklyn Heights, Brook Park,
Cleveland Heights, Cuyahoga Heights, Dover, East Cleveland, Euclid, Fairview,
Garfield Heights, Gates Mills, Highland Heights, . Hunting Valley, Independence,
Lakewood, Linndale, Lyndhurst, Maple Heights, Mayfield, Mayfield Heights,
Middieburgh Heights, Moreland Hilis, Newburgh Heights, North Olmsted,
North Randall, North Royalton, Olmsted Falls, Orange, Parkview, Parma,
Parma Heights, Richmond Heights, Rocky River, Seven Hills, Shaker Heights,
Solon, South Euclid, Strongsville, University Heights, Warrensville Heights,
Westview, Wickliffe, Willowwick, and suburban districts. Total population

supplied about 1, 370, 000.

Source: Lake Erie.

Treatment: Ammoniation, prechlorination, coagulation with alum, activated
carbon, sedimentation, rapid sand filtration, ammoniation, and postchlorina-

tion.

Rated capacity of treatment plant: 300, 000, 009 gpd.
Raw-water storage: 80,600,000 gal.
F.nigh2 -water storage: 270,300,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) ............... 2.4 || Hardness as CaCO,:
Iron (Fe) ...ccccvuvuens .1 Total ceeeenecneninnenannn. . 128
Manganese (Mn) .......... .00/l Noncarbonate ............ 43
Calcium (Ca) ...... ceeeen . 39
Magnesium (Mg) ......... 7.3 (i Color .......... cereenons cevane 3
Sodium (Na) ............... 8.7 HPH cecererierietinreecncencncnnes 6.8
Potassium (K) ............ 1.3 (| Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCOQ,) ..... 103 25 C.)eeeernnrieennne ceereee 286
Sulfate (SO,) .ceoeuvrenennns 30 Turbidity ........... sescranse -
Chloride (Cl) ....... e 20 Temperature (F.).......... --
Fluoride (F) ............... .1 || Date of collection ..... ... | April 30,
Nitrate (NO,) .............. 1.5 1951
Dissolved solids ...... 169 ||
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av | Max| Min| Av|Max|Min | Av |Max| Min{ Av | Max| Min
R_aw water......... 91 98| 84/8.2 | 8.4 7.0{125 --1 --] 19} 110} 1
Finished water...]| 82| 91{ 60l7.5 {7.9] 5.8/1251 -} -} --| --j--
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CLEVELAND HEIGHTS
(Population, 59, 141)

Ownership: Municipal.
Source: Supplied by Cleveland. (See Cleveland.)

COLUMBUS
(Population, 375, 901)

Ownership: Municipal; supplies also Bexley, Gahanna, Grandview Heights, Upper
"Arlington, Whitehall, and about 17,000 people outside the city limits. Total
population supplied, about 4590, 000.

Source: Scioto River, impounded in Griggs Reservoir and O'Shaughnessy Reser—
voir (96 percent of supply); 4 wells (1 to 4), about 100 ft. deep, total yield re-
ported to be 10,000,000 gpd. Emergency supply, White Sulfur Quarry
(seepage water) and Oientangy River.

Treatment: Coagulation with alum, softening with lime and soda ash, activated
carpon at times, sedimentation, recarbonation, rapid sand ﬁltratmn, Calgon,
chlorination, and chlorine d1ox1de when necessary. The water is softened to
a hardness of about 70 ppm. The supply from wells is treated at the Nelson
Road Plant, which operates for about 4 months each year. All other supplies
are treated at the Dublin Road Plant.

Rated capacity of treatment plants: Dublin Road Plant, 54,300,000 gpd; Nelson
Road Plant, 8,000,000 gpd.

Raw-water storage: 8,000,000,000 gal.

Finished-water storage: 20,000.000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well
(raw |Finished X;ﬁ: Finished
water) | Water @ water) | Water?
Silica (SiOy) .......... 18 2.2 ||Hardness as CaCOy:
Iron (Fe) eescssssccsans 3.4 . 10 Total wesssssese sesv e 576 60
Manganese (Mn)..... - --|| Noncarbonate...... 150 27
Calcium (Ca) .........| 145 19
Magnesium (Mg)..... 52 3.1 ||COlOrsesccesercansascaes 2 3
Sodium. (Na) .......... 9.2 49 pPH........ 7.4 10.2
Potassium (K) ..... .- : Specific conductance
Carbonate (CO,) .... 0 18 (micromhos at
Bicarbonate (HCO,) 519 4 25 C.)uveeccnne 1,000 391
Sulfate (SO,) .......... 157 115 Turbidity.....cc.eeee.. - -
Chloride (C)) ......... 3.2 8 Temperature (F. )... - -
Fluoride (F).......... .8 .3 ||Date of collection... | Nov. 9, | Sept.26,
Nitrate (NOy) ......... .2 2.2 1949 | 1949
Dissolved solids..... 663 227
Regular determinations at treatment plant, 1950
" Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) {ppm) .
Av|Max| Min| Av |Max} Min| Av |Max|Min | Av|Max| Min
Raw water......... 130 (195 50| 8.0/8.4 7.3|217 ( 307|{ 58 |102| 953| 10
Finished water...]| 34| 176 17(10.2011.0 | 9.4{ 81 | 157 21 -- -1 =--

2 Scioto River
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CUYAHOGA FALLS
(Population, 29,195)

Ownership: Municipal; supplies also Silver Lake. Total population supplied,
about 30, 000.

Source: 5 wells (1, 2, 3, 5, 6), 120, 130, 129, 130, and 120 ft deep; yield of wells 1
2, 5, and 6 reported to be 1,000, 1,500, 1, 500, and 850 gpm.

Treatment: Aeration, rapid sand filtration, part zeolite softening, adjustment of
PH with soda ash, and chlorination.

Rated capacity of treatment plant: 4,000,000 gpd.

Raw-water storage: 270,000 gal.

Finished-water storage: 2,600,000 gal.

ANALYSES
(Analyses, in parts per million, by U, S. Geological Survey)
V(Vell 2 IFinished VZf-glz Finished
raw

water) water water) water
Silica (8i0p) .eceveve. 7.8 9.4 ||{Hardness as CaCOy:
Iron (Fe) ceevervrenrens .82 .18l Total weceerceeccenens 204 97
Manganese (Mn) ..... . 05l .ooll Noncarbonate...... 62 0
Calcium (Ca) ...sueen. 63 26 R )
Magnesium (Mg)..... 11 7.8 ||COlOT ceecteecrrancenense o
Sodium (Na) .......... 7.3 69 pH 7.4 .
Potassium (K) ..... . 1.3 5.6 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 172 197 25 C.)ueerenennnenns . 431 504
Sulfate (80,) .......... 67 72 Purbidity .......... -- -
Chloride (Cl) ......... 9.8 18 Temperature (F. ) - -
Fluoride (F) .......... .1 .0 ||Date of collection... May 2,| May 2,
Nitrate (NOy) ......... 1 3 1951 | 1951
Dissolved solids.....| 266 303

Regular determinations at treatment plant, 1949

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max] Min| Av (Max|Min| Av|Max|Min
Raw water......... 184 | 1935|167 | 7.4 --| --| 263/ 282 240| --| --| --
Finished water...} 188 | 201} 167 | 7.9| -- -~ -- -- -] -- -1 --
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DAYTON
(Population, 243,872)

Ovwnmership: Municipal; supplies also Oakwood and about 100,000 people outside
the city limits. Total population supplied, about 353, 000.

Source: 23 wells (11 to 16 and 19 to 35), 20 of which are 54 to 85 ft deep, and 3
of which are 154, 157, and 161 ft deep. Auxiliary supply, 145 wells in groups
of 6, 94, 6, 28 and 11 wells.

Treatment: Chlorination.

Raw-water storage: 35,000,000 gal.

Finished-water storage: 5,400,000 gal.

A softening and filtration plant is under construction (1951).

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water

Silica (SiOp) ..euvevenveanns 10 Hardness as CaCOQy:
Iron (Fe) ...cceeeeenee. .22 Total cecevenrrerennes eveneen 358
Manganese (Mn) .......... ‘ -— Noncarbonate ............ 74
Calcium (Ca) .............. 91
Magnesium (Mg) ......... 32 COlOr ..vvreerrnnancrucnnennens 2
Sodium (Na) .......c.cceee. 1) 5 S P PN 8.2
Potassium (K) ............ } 5.7 Specific conductance
Carbonate (CO) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 346 p1: 3 o) TSN 654
Sulfate (SO,) ..cevvveverenns 66 Turbidity .......... ceverncnes -
‘Chloride (Cl) .......c...... 10 Temperature (F.)....cc..... --
Fluoride (F) ...ccccevvnennee .2 || Date of collection ......... Oct. 18,
Nitrate (NOy) ......ceuveuee 4.4 1950
Dissolved solids ......... 301

EAST CLEVELAND
(Population, 40,047)

Ownership: Municipal.
Source: Supplied by Cleveland. (See Cleveland.)
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EAST LIVERPOOL
(Population, 24,217)

Ownership: Municipal; supplies also about 7,200 people outside the city limits.
Total population supplied, about 31,400.

Source: Ohio River.

Treatment: Prechlorination, coagulation with alum and lime, activated carbon,
sedimentation, rapid sand filtration, postchlorination, and chlorine dioxide.

Rated capacity of treatment plant: 6,000, 000 gpd.

Raw-water storage: None.

Finishea-water storage: 6,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished ’ Raw |Finished
water water water water
Silica (Si0y) ..cveueen. 5.5 4.3 liHardness as CaCO,:
Iron (Fe) ceerscansnnans .02 .16 Total secerercnncnces 8 106
Manganese (Mn) ..... .30 .00|| Noncarbonate...... 67 83
Calcium (Ca) ..cveeees 22 33
Magnesium (Mg) ..... 5.8 5.8 ||Color sieeccscsnsasaecses 3 2
Sodium (Na) .......... 6.9 T.0 {{[PH .ceerrroseasecnrsecenes 6.1 -8.9
Potassium (K) ....... .5 1.5 ||Specific conductance
Carbonate {(COy) ..... 0 5 (micromhos at
Bicarbonate (HCOy) 14 18 25 C.)ecenaroncseonne 220 262
Sulfate (SO,) «.cveveues 73 85 Turbidity ........... - -
Chloride (C]) ........ . 6.2 8.0 ||Temperature (F.)... -- --
Fluoride (F) .......... .2 .2 ||Date of collection... May 3, | May 3,
Nitrate (NOy) ......... 1.8 1.5 1951 1951
Dissolved solids..... 133 170 i
Regular determinations gt treatment plant, 1950
Alkalinity Hardness
as CaCO, pH ~ as CaCO, Turbidity
(ppm) ~(ppm)
Avj Max{Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 13f 30 3 6.717.9] 6.1 95| 150| 60 48 1 200 13
Finished water.. 25| 37 |14 | 8.6{10.2 | 7.4] 120 160{ 80 -- --] --
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ELYRIA
(Poo~lation, 30,307)

Ownership}\: Municipal: supplies also Amherst, Penfield Junction, Vincent, other
small communities, and suburoan districts. Total popuiation supplied, about
42,000.

Source: Lake Erie. The treatment plant is located at Lorain. The raw water
intake is at two submerged cribs in Lake Erie 1,500 ft. offshore, west north-
west from the treatment plant, and 2. 5 miles west of the mouth of the Black
River.

Treatment: Ammoniation, activated carbon, chlorination, coagulation with alum,
adjustment of pH to about 7.3 by addition of lime, sedimentation, rapid sand
filtration, ammoniation, and postchlorination.

Rated capacity of treatment plant: 12,000,000 gpd.

Raw-water storage: None.

Finished.water storage: 3,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw Finished‘ Raw |Finished
water water water water
Silica (8i0)) .......... 2.1 1.1 ||Hardness as CaCO,:
Iron (Fé) ccceeeeenneen. .01 .14|| Total weeerececeacnnn 129 131
Manganese (Mn)..... .00 .00|| Noncarbonate...... 33 42
Calcium (Ca) .cevevee. 38 38
Magnesium (Mg) ,,,,, 8.3 8.7 ||COlOT seseesensencennanes 3 1
Sodium (Na) .......... 8.2 8.4 ||PH ceeerenareensecesacnnns 8.0 7.5
Potassium (K) ....... 2.9 2.8 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 117 108 25 C.)eeernreeranenns 300 310
Sulfate (SO,) ...cc.e... 26 35 Turbidity .eeeeeerenrens - -
Chloride (Cl)......... 18 29 Temperature (F.)... -— —-
Fluoride (F) .......... .1 .1 ||Date of collection... June 1, June 19,
Nitrate (NOy) ......... 1.8 1.3 1951 1951
Dissolved solids..... 167 180
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av [Max{ Min| Av |Max|Min | Av|Max| Min
Raw water......... 91/100 71| 7.9 8.5| V.6 -- - == 85! 800 5
Finished water...] 82| 92 64 7.3/ 7.5| 6.9 -~ - - -~ =] ==

EUCLID
{Population, 41,396)

Ownership: Municipal.
Source: Supplied by Cleveland. (See Cleveland.)
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HAMILTON
(Population, 57,951)

Ownership: Municipal; supplies also about 1, 500 people outside the city limits.
Total population supphed about 59, 5C0.

Source: 6 wells (2 to 3, and 8), 155, 112 115, 180, 138, and 168 ft. deep;
yield reported to be 2,000, 2,500, 2, JL, 2, 000 2, 000 and 1,950 gpm.
Well 2 provides 5 percent of th‘e supply, well 4, 20 percent, and wells 3, 5,
and 6, 25 percent each.

Treatment: Aeration, coagulation with alum, softening with lime and soda ash,
recarbonation, sedimentation, rapid sand fiitration, chlorination, and amm-
oniation.

Rated capacity of treatment plant: ¢, 000,000 gpd.

Raw.water storage: None.

Finishe -water storage: 11,500,090 gal.

ANALYSES
(Analyses, in parts per million, by U. S, Geological Survey)
Raw [|Finished Raw {Finished
water water water water
Silica (SiOp) ..ievveees 12 8.0 ||Hardness as CaCOjy:
Iron (Fe) .......... .66 .18|] Total cecececcreneennn 334 89
Manganese (Mn) ..... .38 .00/l Noncarbonate...... 53 69
Calcium (Ca) .eeveeen 84 21
Magnesium (Mg)..... 30 9.0 ||Color.eeereere.. 3 0
Sodium (Na) .......... 8.4 10 PH . ooevriernnnennsinsnnne 7.3 8.8
Potassium (K) ....... 5.1 5.2 ||Specific conductance
Carbonate (CO,) ..... 0 5 (micromhos at
Bicarbonate (HCOy) 342 15 25 C.)uesvrnronnencns 631 255
Sulfate (SO,) «.eevveeee 74 6 Purbidity ..ccovevecenes - -
Chloride (C))......... 11 12 Temperature (F.)... -- --
Fluoride (F) .......... .2 .1 ||Date of collection... | May 23, |May 23,
Nitrate (NOy) ......... T .4 1951 1951
Dissolved solids.....] 379 156
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|Min| Av | Max|Min | Av | Max| Min
Raw water......... 280 | 295260 7.3] --| -- | 344 | 370| 322f --| --| --
Finished water..| 42 571 27) 9.1 --} --] 83| 118 0 -- - --
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IRONTON
(Population, 16,333)

Ownership: Municipal; supplies also Coal Grove. Total population supplied,
avout 18, 300. :

Source: Ohio River.

Treatment: Coagulation with alum and lime, sedimentation, chlorination, and
chlorine dioxide.

Rated capacity of treatment plant: 4,000,000 gpd.

Raw-water storage: 1,000,000 gal.

Finished-water storage: 5,000,000 gal.

ANALYSES

(Analyses, in parts per million, by Ohio Department of Health)
Raw |Finished| Raw [Finished
water water water water
Silica (Si0p) ....ccuee. 10 3 Hardness as CaCOj:
Iron (F€) cveenreenenns -- .15(] Total weeeercrcineenee 95 122
Manganese (Mn)..... - --|| Noncarbonate...... 73 96
Calcium (Ca) ....eeee. 35 46
Magnesium (Mg)..... 2 2 COlOr ceveses cesavencens . 10 2
Sodium (Na) ....eeeee. -- —[PH ceveirecnorccncancnnns 7.4 8.7
Potassium (K) ....... -] --||Specific conductance
Carbonate (COy) ..... 0 6 (micromhos at
Bicarbonate (HCO,) 27 20 25 C.)erererrennannes -- -
Sulfate (SO,) .......... - --|| Purbidity .ccoeeeuuse 30 0
Chloride (C]) ......... 12 12 Temperature (F.)... -- --
Fluoride (F) .......... .2 .2 ||Date of collection... |dJan. 25,6Jan. 23,
Nitrate (NOy) ......... - .6 1951 1951
Dissolved solids..... - —-] 202
Regular determinations at treatment plant, 1950
Alkalinity Hardness
- as CaCQO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max| Min| Av|Max| Min
Raw water......... 33| 130 18| 7.0 --| --|121 --| --]118| 600 10
Finished water...] 20| 36 15| 7.8 --] -- 130 - == -- -=f --

LAKEWOOD
(Population, 68,071)

Ownership: Municipal.
Source: Supplied by Cleveland. (See Cleveland.)
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LANCASTER
(Population, 24,180)

Ownership: Municipal; supplies also about 450 people outside the city limits.
Total population supplied, about 24, 600.

Source: 7 wells (4, 5, 7 to 11), each 95 ft. deep. The specific capacity (after 8
hours pumping) of wells 4, 5, 7, 8, 9, and 10 was reported to be 243, 931,
501, 491, 548, and 537 gpm. The yield of well 11is reported to be 1,200 gpm.

Treatment: Aeration, rapid sand filtration, zeolite softening, chlorination, and
final adjustment of pH to 7. 3-8.0 with soda ash.

Rated capacity of treatment plant: 3,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 2,307,000 gal.

ANALYSES
(Analyses, in parts per million, by Ohio Department of Health)
Raw |Finished Raw |Finished
water | water water water
Silica (SiO)) .......... 15 15 Hardness as CaCOj:
Iron (Fe) ..ccoeveerenne - .1 Total seeeseeeceserans 430 72
Manganese (Mn) ..... .25 .03{{ Noncarbonate...... 98 0
Calcium (Ca) ..oveeeee| 114 16
Magnesium (Mg)..... 35 8 || COlor coescesesecianens . 5 5
Sodium (Na) ....... - B 11 ; SO 7.2 7.6
Potassium (K) ....... - --||Specific conductance
Carbonate (COy) ..... 0 0 {micromhos at
Bicarbonate (HCO,) 405 415 25 C.)everennnrennens -- --
Sulfate (SO,) .......... -- --|| Purbidity ........... RE 35 0
Chloride (C])......... 14 14 Temperature (F.)... -- --
Fluoride (F) .......... .1 .1 ||Date of collection... | 1,1 19 Fan. 10,
Nitrate (NOy) ......... -- .2 1951 | 1951
Dissolved solids..... --1 569
Regular determinations at treatment plant, 1950
Alkalinity Hardness Tempera-
as CaCO, pH as CaCO, ture
(ppm) (ppm) (°F.)
| Av|Max| Min| Av |Maxj Min| Av |Max|Min| Av|Max|Min
Raw water......... 309| --| --| 7.3] -- --{ 413 --| --| 54| --[ --
Finished water...] 359} -- --117.9/8.0} 7.5 94] 428 55 55 -— --
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LIMA
(Population, 50, 246)

Ownership: Municipal; supplies also about 15,000 people outsule the city limits.
Total population supplied, about 65, 000.

Source: Ottawa River, stored in upland reservoirs. Auxiliary supply, 6 wells
(1 to 6), 410, 400, 245, 400, 400, and 400 ft. deep. The yield from each of
wells 1 to 4 is reported to be 250 gpm. The total yield from wells 5 and 6 is’
reported to be 750 gpm.

Treatment: Coagulation with alum, softening with lime and soda ash, sedimenta-
tion, recarbonation, rapid sand filtration, addition of polyphosphate, and
chlorination.

Rated capacity of treatment plant: 12,000,000 gpd.

Raw-water storage: 2,700,000,000 gal. ’

Finished-water storage: Clear-water wells, 2,750,000 gal; elevated tank,
1,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U S. Geological Survey)
Raw [Finished Raw [|Finished
water | water water | water
Silica (S10p) »vovuern.| 3.4 4.7 ||Hardness as CaCOj:
k‘on (Fe) oooooooooo XYY} . 03 - 09 Total EXRL Y RS AL A Ald 173 80
Manganese (Mn)..... .00 .00|l Noncarbonate...... N 60 48
Calcium (Ca) ......ee. 47 18
Magnesium (Mg)..... 13 8.5 ||Color.eeeeeeneens ceeeens . 17 1
Sodium (Na) .cceeeeene 5.0 12 4] ; N . 7.9 9.0
Potassium (K) ....... 5.0 4,3 ||Specific conductance
€arbonate (CO,) ..... 0 8 (micromhos at
Bicarbonate (HCO,) 135 22 25 C.)uerrannee 368 244
Sulfate (SO,) .......... 64 66 Turbidity....ceeees - -
Chloride (C))......... 6.0 7.5 || Temperature (F.)... - -
Fluoride (F) ceceeuene. ) .2 ||Date of collection... June 5,| June 5,
Nitrate (NOy) ....... . 5.4 5.1 1951 1951
Dissolved solids.....| 229 153
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCo, ~ pH as CaCo, Turbidity
(ppm) (ppm)
, Av { Max| Min| Av|Max|Min | Av | Max|{ Min| Av | Max| Min
Raw water......... 106 | 138 84 (8.1 8.3(7.5 | 190 | 218|164 28] 45 5
Finished water...| 34 | 60/ 20 9.6 (10.5/9.0 | 90 115 74| --f -~ | --
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LORAIN
(Population, 51,202)

91

Ownership: Municipal: supplies also Sheffield Lake and suburban districts. Total
population supplied, about 56,000.
Source: Lake Erie. The raw water intake is at a submerged crib in Lake Erie,
north northwest of the treatment plant, and 2,800 ft. offshore.
Treatment: Prechlorination, coagulation with alum and lime, activated carbon,
sedimentation, rapid sand filtration, postchlorination, and final adjustment of
PH to about 7. 5 by addition of lime.
Rated capacity of treatment plant: 11,000,300 gpd.
Raw-water storage: None.
Finished-water storage: 4,500, )00 gal.

(Analyses, in parts

ANALYSES

per million, by U. S, Geological Survey)

Raw |Finished Raw Finished
water water water water
Silica (Si0,) .......... 1.1 1.0 [|Hardness as CaCOy: .
Iron (Fe) z) ........... .04 .07 Total wecercceccsencee 125 132
Manganese (Mn)..... - .00/ Noncarbonate...... 32 40
Calcium (Ca) .....cce. 32 39
Magnesium (Mg)..... 11 8.3 [[COlor ccescerasenscacsace 10 1
Sodium (Na) .......... 8.6 8.5 ||PH cevverecneereccnrennnes .1 7.5
Potassium () ....... .9 2.6 ||Specific conductance
Carbonate (COy) ..... 0 0 {micromhos at
Bicarbonate (HCOy) 113 111 25 C.)ueens 293 319
Sulfate (SO,) .......... 27 37 Turbidity .......... -- --
Chloride (C))......... 18 22 Temperature (F.)... o= --
Fluoride (F) .......... .1 .1 ||Date of collection... May 1,|June 19,
Nitrate (NOy) ...... 1.2 1.3 1951 1951
Dissolved solids.....| 164 179
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av {Max|Min | Av|Max|Min
Raw water......... 87| 96 | 69| 7.9]8.6| 7.6| 123 138| 100| 49| 340| 3
Finished water...;, 77| 88 51| 7.3|7.6 | 6.7 131] 144 111| -- -— --
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MANSFIELD
(Population, 43, 564)

Ownership: Municipal; supplies also about 7,000 people outside the city limits.
Total population supplied, about 50, 600.

Source: 11 weils (1 to 11), average depth reported to be 150 ft; total yield re-
ported to be 7,500,000 gpd. Auxiliary supply, Clear Fork Reservoir located
about 5 miles southwest of Mansfield. This reservoir will be used as a source
of supply after January, 1952.

Treatment: Surface supply: Prechlorination, coagulation with alum and lime,
sedimentation, rapid sand filtration, and postchlorination. Well supply:
chlorination.

Rated capacity of treatment plant: 7,500,000 gpd.

Raw-water storage: Reservoir, 4,000,000, 000 gal.

Finished-water storage: €,000,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Wells Wells
(finished (finished

water) water)
Silica (Si0} .eeeeerernneen. : 12 Hardness as CaCO,
Iron (Fe) ........ ceeeees .48 Total .ccvvveerniianvencnnes 229
Manganese (Mn) .......... .11 Noncarbonate ............ 34
Calcium (Ca) ...... 61
Magnesium (Mg) ......... 19 COlOP c.ciinvecneiscanrennnnnes 0
Sodium (Na) ...c.eovvenene. 6.8 [|PH ceveeeraenss vocmeebrensennonns 7.4
Potassium (K) ............ 1.0 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 240 25 C.)ocecnecvrernsnercnnnns 471
Sulfate (SO,) .eseveveenrnens 48 Turbidity ....c.ccoeceeeneneen. -
Chloride (Cl) ..ceuvvvnennns 4.2 || Temperature (F.).......... -
Fluoride (F) .cvecevenennen. .1 || Date of collection ......... May 1,
Nitrate (NOj) «evevvennnnnne LT 1951
Dissolved solids ......... 277
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MARION
(Population, 33,817)

Ownership: The Marion Water Co. (controlled by American Water Works and
Electric Co.); supplies also about 2,000 people outside the city limits. Total
population supplied, about 35, 800.

Source: 13 wells (13, 15, 17, 18, 20 to 28), 142, 142, 142, 145, 141, 140, 140,
140, 224, 225, 212, 184, and 202 ft deep. The yield of the wells is reported
to be 210, 127, 232, 210, 127, 210, 175, 150, 410, 235, 202, 650, and 500
gpm, respectively.

Treatment: Aeration, coagulation with alum, softening with lime and soda ash,
sedimentation, recarbonation, and chlorination. The water is softened to a
hardness of about 137 ppm.

Rated capacity of treatment plant: 5,000,000 gpd.

Raw-water storage: 1,000,000 gal.

Finished-water storage: 2,500,000 ga:.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw [Finished
water 2 | water @ water 2 | water 2

Silica (Si0J) «.vevveene 15 4.8 |{Hardness as CaCO;:
lron (Fe) esecsecrsctsans 008 . 14 Tota-l :".'.'...‘.'0"‘ 653 126
Manganese (Mn)..... .07 .00{| Noncarbonate...... 346 89
Calcium (Ca) ......... 176 32
Magnesium (Mg)..... 52 11 COlOT ceesrerascensannene 3 2
Sodium (Na) .......... 15 125 9) : (RO 7.6 9.0
Potassium (K) ....... 4.9 6.0 [|Specific conductance
Carbonate {(COy) ..... 0 7 {micromhos at
Bicarbonate (HCOy) | 375 30 25 C.)ueeeerennnennns 1,140 840
Sulfate (SO,) ..ceervnn.| 370 348 || Turbidity.....ccevvnes -- --
Chloride (Cl) ......... 5.8 8.5 || Temperature (F.)... -- --
Fluoride (F) .......... 1.3 .6 ||Date of collection... | June 19, June 19,
Nitrate (NO) .........| 1 .1 1951 1951
Dissolved solids..... 882 556

Regular determinations at treatment plant, 1950

Alkalinity Hardness Tempera-
as CaCO, pH as CaCO, ture
(ppm) (ppm) (°F.)

Av|Max| Min| Av [Max| Min{ Av |Max{Min| Av|Max| Min
Raw water......... 318 328292 | -- -- --| 677 742 611} 56 66] 46
Finished water...] 31| 73 21| -- --| =--{ 1491239 105{ --| --{ --

aWells 15 and 21 to 28.
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MASSILLON
(Population, 29, 594)

Ownership: Ohio Water Service Co., (controlled by Federal Water Service Corp.);
supplies also Genoa Sewer District and about 700 people outside the city limits.
Total population supplied, about 37, 000.

Source: 2 wells (1 and 2), 175 and 165 ft. deep; yield reported to be 2,100 and
1,400 gpm, (65 percent of supply); Newman Creek. Auxiliary supply, well
(North), 175 ft. deep. Newman Creek and North well provide 35 percent of the
supply.

I'reatment: Aeration, coagulation with alum, softening with lime and soda ash,
sedimentation, recarbonation, rapid sand filtration, and chlorination. The
water is softened to a hardness of about 85 ppm.

Rated capacity of treatment plant: 3,500,000 gpd.

Raw-water storage: None.

Finished-water storage: 900,000 gal.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Wells 1 & 2| North well Ngmin Finished

(raw water) | (raw water) |(ray I;,?fter) water
STIEY (1o N 14 T 14 8.5 8.9
Iron (Fe)............ .10 1.1 .08 .11
Manganese (Mn) ......ceceeeiene .00 .08 -- .05
Calcium (Ca) ceveeerereereererenes 90 91 52 11
Magnesium (Mg) ..ccceveeveennnee 24 23 14 7.3
Sodium (Na)....cecveereeeruernee 8.4 12 6.8 36
Potassium (K) ...cecevevnenenneee 1.4 2.2 2.0 1.8
Carbonate (COg) ...oveereerennaes 0 0 0 24
Bicarbonate (HCOy)...ccocuuunan 274 284 134 0
Sulfate (SO,) +++eseereerenreannasae 103 89 7 80
Chloride (Cl)...cceveeerernneenne 9.0 20 8.0 12
Fluoride (F) ...c.ccececeveoncenne .1 .1 .2 .1
Nitrate (NOy) «ecuvcerernnresecsnss .2 .1 5.2 1.8
Dissolved SoLidS cceeevecensceces 396 406 248 180
Hardness as CaCO,:

TOtal .eevevererececesecnenroncans 322 322 186 58
Noncarbonate .....cceceseaeee 99 89 78 17
611 1) RSN » 5 3 25 4
4] SN 7.5 7.5 7.5 9.6

Specific conductance
(micromhos at 25 C.) ...... 615 651 397 304
TULDIdItY cuveenneranseransaeennes |- -- -- -- --
Temperature (F.) ...c.ceeeeeene - -- - --
Date of collection.ccceeeuceeaeee Apr. 9, Apr. 9, Apr. 9, Apr. 9,
1951 1951 1951 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness Tempera-
as CaCo, pH as CaCO, ture
(ppm) (ppm) (°F.)
Av| Max|{Min| Av |[Max|Min| Av | Max|Min | Av |Max| Min
Raw water........{ 183 | 263| 52| 7.3| --| --{304 [412| 140 50 | 64/ 34
Finished water..! 32 -] -] 9.4} -- -4102 | 172 62l -- -] --
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MIDDLETOWN
(Population, 33, 695)

Ownership: Municipal; supplies also about 12,000 people through Lemon Township
Sanitary District. Total population supplied, about 45, 700.

Source: 18 wells. Three of the wells, 40, 183, and 186 ft deep, individually
pumped, are reported to yield 2,000 gpm each. The remaining wells, 32 to

40 ft deep, are grouped, and are reported to yield 3,000,000 gpd.
Treatment: Chlorination.

Raw_water storage: None.
Finished-water storage: 6,200,000 gal.

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Finished Finished
water water

Silica (Si0;) ...vvveencnnene 11 Hardness as CaCOQy:
IFon (F€) vevevevereerrvnenns o4l Total eeevereernns N 302
Manganese (Mn) .......... .00|] Noncarbonate ............ 43
Calcium (Ca) .............. 78
Magnesium (Mg) ......... 26 Color ........... cenvsens verenee 1
Sodium (Na) ........... 6.1 [|PH covereevecnrarincannennanes 7.4
Potassium (K) ............ 9.9 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 315 25 C.)eeceenenrececncnnes 580
Sulfate (SO,) ..ccovveennnnen 48 Turbidity .........cceeeee. -
Chloride (Cl) ........ ceees 7.8 || Temperature (F.)........ --
Fluoride (F) ....... .2 || Date of collection ......... May 23,
Nitrate (NO,) ......... 3.3 1951
Dissolved solids ......... 337 )
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NEWARK
(Population, 34, 275)

Ownership: Municipal: supplies also about 2, 500 people outside the city limits.
Total population supplied, about 36, 800.

Source: North Fork Licking River.

Treatment: Coagulation with alum, softening with lime and soda ash, ammonia-
uon, activated carbon, sedimentation, recarbonation, rapid sand filtration,
and chlorination. The water is softened to a hardness of about 70 ppm.

Rated capacity of treatment plant: 9,000,000 gpd.

Raw-wectzr storage: None.

Finishew~vratsr stirage: 3,000,000 gal.

ANALYSES
(Analyses, in parts per million, by Ohio Department of Health)

Raw |Finished Raw Finished

water water water water
Silica (SiOy) .cevereres 7 7 Hardness as CaCO;:
Iron (Fe) coeeenvcnnnns -- .3 Total weesssessseosons 199 61
Manganese (Mn) ..... .04 .04 Noncarbonate...... 46 29
Calcium (Ca)......... 57 21
Magnesium (Mg)..... 14 2 ColOr eeveees ceeserenene . 12 0
Sodium (Na) .......... -- S |§7); SR 7.8 9.6
Potassium (K) ....... -- --{| Specific conductance
Carbofate (CO,) ..... 0 12 (micromhos at
Bicarbonate (HCOy) 187 15 25 C.)uerees -- --
Sulfate (SO,) ....ceuuue -- -=| Turbidity ..ccoeeencenee 10 0
Chloride (C])......... 3 3 Temperature (F.)... -- --
Fluoride (F) .......... .1 .1 ||Date of collection... |Apr. 10, JApr. 10,
Nitrate (NQy) ......... -- .3 1950 1950
Dissolved solids..... --1 121

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|Min| Av | Max|{Min | Av | Max| Min

Raw water......... 175 237 62| -- -- -4215] 290| 84 |159 |3000{ 25
Finished water..| 33 57| 23| -- -- -4 70| 104| 46 | -- -— -
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NORWOOD

{Population, 35,001)

Ownership: Municipal; supplies also about 100 people in Cincinnati. Total pop-
ulation supplied, about 35, 100.
Source: 8 wells, 240 to 280 ft. deep (50 percent of supply): finished water pur-
chased from Cincinnati (50 percent of supply).
Treatment: Chlorination.
Raw—rater storage: None.
Filasaneu-water storage: 1,830,000 gal.
ANALYSIS
(Analyses, in parts per million, by Ohio Department of Health)
Finished Finished
water water
Silica (8i0,) .......... 15 Hardness as CaCQy:
Iron (Fe) ........ ceerans 2.0 Total covevieiinnieinvinennes 410
Manganese (Mn) .......... .45 Noncarbonate ............ 38
Calcium (Ca) ..ocevvvnennen 119
Magnesium (Mg) ......... 27 Color .......... creteersecnnanes 8
Sodium (N2) ........ceceue. -4 pH ........ creesencas ceesesnrvane 7.3
Potassium (K) ............ --l| Specific conductance
Carbonate (CO) ....... 0 micromhos at
Bicarbonate (HCO,) ..... 454 5 C.)eevecerocnrancncarenns -
Sulfate (SO,) ..cevevruenenns --{| Turbidity ........... cecrnrens 5
Chloride (Cl) .............. 27 Temperature (F.).......... --
Fluoride (F) ..oeeeueeen... .05|| Date of collection ......... Sept. 6,
Nitrate (NOg) ..ccucnvevnnene .3 1950
Dissolved solids ......... -
PARMA

Ownership: Municipal.

(Population, 28,897)

Source: Supplied by Cleveland. (See Cleveland.)
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PORTSMOUTH
(Population, 36,798)

Ownership: Municipal; supplies also New Boston, West Portsmouth, Wheelers-

burg, and about 3, 200 people outside the city limits. Total i -
lied, about 48,000. y otal population supp

Source: Ohio River.

Treatn}ent: Coa.gulation with alum and lime, sedimentation, rapidsand filtration
s.odlum chlorite, chlorination, and final adjustment of pH to 8.0-8. 2 by addi-
tion of lime.

Rated capacity of treatment plant: 8,000, 000 gpd.

Raw-water storage: None.

Finishe.-water storage: 22, 500, 000 gal.

4

ANALYSES

(Analyses, in parts per million, by Ohio Department of Health)

Raw |Finished r Raw | Finished
water water water water
Silica (SiO)) ........ . 7 5 Hardness as CaCOy:
Iron (Fe) c.veeerrennens - .05 Total wececececcsconse 90 96
Manganese (Mn)..... .5 .5 Noncarbonate...... 68 72
Calcium (Ca)......... 33 35
Magnesium (Mg)..... 2 2 ||Coloretercecssnerncenns 8 0
Sodium (Na) .......... - L |11) - S 7.3 7.5
Potassium (K) ....... - --|| Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 27 29 25 C.)eceervecncsness - --
Sulfate (SO,) ..ceecee.. -- —=|| Purbidity ..ccceeeneese -- --
Chloride (C))......... 15 15 Temperature (F.)... == --
Fluoride (F) .......... .2 .2 ||Date of collection... } Jan. 2,| Jan. 2,
Nitrate (NOy) ......... - .6 1951 1951
Dissolved solids.....] 223 170 L

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCo, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|{Maxi Min| Av |Max| Min| Av |Max|Min | Av|Max|Min

Raw water......... 28| 46| 15| 6.7)7.1| 6.4{105 | 159| 66 [164 | 800| 10
Finished water...] 30| 48] 18| 7.5/8.5] 7.0{115 | 169| 92 | -- | --| --
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SANDUSKY
(Population, 29,375)

Ownership: Municipal; supplies also about 5,000 people outside the city limits.
Total population supplied, about 34, 000.

Source: Lake Erie. The raw water intake is at a submerged crib in Lake Erie,
1,900 ft. northeast of Cedar Point beach. Emergency supply through a sep-
arate intake in Lake Erie-Sandusky Bay.

Treatment: Prechlorination, coagulation with alum, activated carbon at times,
sedimentation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 9,000,000 gpd.

Raw-water storage: None.

Finishec-water storage: 4,050,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw [Finishe Raw Finished
water water water water
Silica (8i0)) ...cevuuu. 2.2 1.6 ||Hardness as CaCOj:
Iron (Fe) c.ecervennnes .03 .04 Total seececcecscecsess 144 124
Manganese (Mn) ..... -- ")y Noncarbonate...... 37 33
Calcium (Ca) ....cc... 42 36
Magnesium (Mg)..... 9.7 8.0 [[COlOr cocecscsccsccncenes 4 1
Sodium (Na) .......... 8.6 8.0 |IPH..covvvunnnae 8.1 7.5
Potassium (K) ....... 1.3 2.4 |iSpecific conductance
Carbonate (COy) ..... 6 0 (micromhos at
Bicarbonate (HCO,) 119 109 25 C.)...... cecenssne 322 297
Sulfate (SO,) .......... 31 29 Turbidity .ccoceeseceees -- -
Chloride (C])......... 16 20 Temperasure (F.)... -- --
Fluoride (F) .......... .1 .1 ||Date of collection... | June 1, June 19,
Nitrate (NOy) ......... 2.2 1.4 1951 1951
Dissolved solids.....] 186 166

Regular determinations at treatment plant, 1949

Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av{ Max|{Min{ Av |Max|Min| Av | Max|Min | Av [Max| Min
Raw water......... 92 98/ 88| 7.9 -- - -- - --| 41 |450 | 10
Finished water..| 84 89| 71| 7.2 -- - -- - -1 -- -—] --

SHAKER HEIGHTS
(Population, 28,222)

Ownership: Municipal.
Source: Supplied by Cleveland. (See Cleveland.)
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SOUTH EUCLID
(Population, 15,432)

Ownership: Municipal.
Source: Supplied by Cleveland. (See Cleveland.)

SPRINGFIELD
(Population, 78, 508)

Ownership: Municipal; supplies also about 3,000 people outside the city limits.
Total population supplied, about 81, 500.

Source: Buck Creek diverted to natural filter beds, 89 percent of supply; Con-
duit in underground gravel, 20 percent of supply. Auxiliary supply, Beaver
Creek diverted to natural filter beds.

Treatment: Chlorination.

Raw.water storage: None.

Finished-water storage: None.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water

Silica (SiQ,) ........... 10 Hardness as CaCQq:
Iron (F€) .icoveeierncennnnns .13 Total cecveeereecnneennennnns 332
Manganese (Mn) .......... .00 Noncarbonate ............ 70
Calcium (Ca) ...... conennns 81
Magnesium (Mg) ......... 31 (010) [+ SRR 0
Sodium (Na) ............... 3.2 ||PH ceecrrcincnrnnccariecncncanes 7.7
Potassium (K) ............ 2.7 || Specific conductance
Carbonate (CO,) .......... 0 {micromhos at
Bicarbonate (HCO,) ..... 317 25 C.)erernenrencenrecnnnnen 605
Sulfate (SO;) .eeveenrerennen 66 Turbidity ..ccccccveeveevenann. --
Chloride (Cl) .............. 5.0 || Temperature (F.).......... --
Fluoride (F) ........ teeeene .2 || Date of collection ......... May 23,
Nitrate (NO;) ...evvuvnannns 6.0 1951
Dissolved solids ......... 363
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STEUBENVILLE
(Population, 35,872)

Ownership: Municipal; supplies also about 400 people outside the city limits.
Total population supplied, avout 36, 300.

Source: Ohio River. :

Treatment: Prechlorination, coagulation with alum, activated carbon, sedimenta-
tion, rapid sand. filtration, postchlorination, chlorine dioxide, and stabilization
by addition of phosphates.

Rated capacity of treatment plant: 6,000,000 gpd.

Raw-water ctorage: 6,300,000 gal.

Fiaish~rater storage: 3,700,000 Gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw |Finished

water water water water
Silica (SiO)) ....... 5.6 8.7 ||Hardness as CaCOj:
Iron (Fe) ccoveeevranen. .04 .25 Total ceeveeccccconnee 88 111
Manganese (Mn)..... .44 .32i Noncarbonate...... 75 96
Calcium (Ca) ......... 23 34
Magnesium (Mg)..... 7.5 6.3 || COlorceeerseseccrassaess 2 6
Sodium (Na) .......... 7.1 7.4 {[PH.ecreeeenrecsconcsanses 6.4 7.5
Potassium (K) ....... .8 1.5 i|Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) 16 18 25 C.)eerreenennennns 229 2817
Sulfate (SO,) .......... 76 100 Turbidity ..ccoeeeneeees - -
Chloride (C))......... 5.8 8.5 || Temperature (F.)... -- --
Fluoride (F) .......... .1 .1 {|Date of collection... May 4, | May 4,
Nitrate (NO) ....... . 1.4 1.3 1951 1951
Dissolved solids.....| 143 1817

Regular determinations at treatment plant, 1950

Alkalinity Hardness
- as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av |Max| Min| Av|Max|Min | Av | Max| Min| Av | Max| Min
Raw water......... 15, .28 5 | 6.3/ 7.3 | 4.7 114} 184 70| 88| 650 3
Finished water...] 23| 42 9 | 8.0]/9.9] 5.4 130} 186 90 -- | -- -=
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TOLEDO
(Population, 303, 616)

Ownership: Municipal; supplies also Maumee, Ottawa Hills, Rossford, and sub-
urban districts. Total population supplied, about 369, 000.

Source: Lake Erie. The raw water intake is at a crib in Lake Erie, about 9
miles east of Toledo, near Reno Beach, and 2 miles offshore.

Treatment: Prechlorination, coagulation with alum and lime, activated carbon at
times, sedimentation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 80,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 35,000,000 gal,

The crib is a circular concrete structure 100 ft in diameter with walls 16 ft thick
having 16 intake ports 10 ft Square that are 22 ft under the surface of the water.
There is a large cabin superstructure.

The water from-the crib is conveyed by gravity flow through 108 in. concrete
pipe to the shore to the low service pumping station near Reno Beach. The
water is pumped from this station through a 78 in. steel pipe line, 9 miles to
the easterly edge of the city (Collins Park) to the treatment plant. The finish-

ed water is pumped into the distribution system and into elevated storage by a
high service Pumping station.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
ini di Raw Finished

vz::r Fgl;ts;l: water water
Silica (SiOy) ....eeee.. 3.3 2.4 ||Hardness as CaCOj: 146 -
Iron (Fe) ccecenernvenes .0 L23|l  Total weceeecseccesacs 2 70
Manganese (Mn) ..... _3 .00|| Noncarbonate......
Calcium (Ca) .cceeaeee 42 51 o o 5 3
Magnesium (Mg)..... 10 10 COlOTr eeeeesnes . .3
Sodium (Na) ..c.coecee 7.7 7.5 pH..:.: ...... ceeseesaeses
Potassium (K) ..... . 1.4 1.5 Spec;_ﬁc conductance
Carbonate (COy) ..... 0 0 (micromhos at 314 378
Bicarbonate (HCOy) | 127 1317 25 (51) 14 78
Sulfate (SO) .......... 30 53 Turbi tye(F) . -
Chloride 2C1) 19 , 16 , g::;p;rzf)\gecﬁén.: May 1. [May 15,
Fluoride (F) ccceeeeen. . . . el T
Nitrate (NOg) .....e.. 4.4 2.6
Dissolved solids.....] 192 228

Regular determinations at treatment plant, 1950

i Hardness
:;k(a:ilgg:r pPH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|Min| Av | Max|Min | Av Max| Min
Raw water......... 92| 129/ 53| 8.0{8.8| 7.5/136 | 224| 81 {111 [L,360| 10
Finished water..! 89| 128 51; 7.8/8.1 ] 7.4/146 | 260|112 | -- -] -
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WARREN
(Population, 49, 856)

Ownership: Municipal; supplies also about 2,500 people outside the city limits.
Total population supplied, about 52, 400.

Source: Mahoning River.

Treatment: Ammoniation, prechlorination, coagulation with alum‘'and lime,
activated carbon, sedimentation, rapid sand filtration.pOStCthX‘{natiOn, and
final adjustment of pH to about 8.0 by addition of lime.

Rated capacity of treatment piant: 8,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 2,100,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological .Survey)
Raw |Finishe Raw |[Finished

water water water water
Silica (Si0p) ....... 6.4 5.2 ||Hardness as CaCO,: _‘
Iron (Fe) ........ .08 .42 Total weeceececereanns 96 128
Manganese (Mn) ..... . 00 .16/ Noncarbonate...... 56 84
Calcium (Ca)......... 26 38 7 \
Magnesium (Mg)..... 7.3 7.8 || COlOT sececscecnssscacees 23 5
Sodium (Na) .......... 5.1 5.2 [|[PH cereereereercennnossens 7.6 7.9
Potassium (K) ..... . 2.2 2.2 {|Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 48 52 25 C.)eereecenceneens 238 299
Sulfate (SO,) .......... 61 85 Turbidity ........ cerens - --
Chloride (Cl})....... . 6.5 9.0 || Temperature (F.)... -- --
Fluoride (F) ...... .2 .1 ||Date of collection... | Apr.10, | Apr.10,
Nitrate (NOg) ..cccuuue 1.9 2.1 1951 1951
Dissolved solids.....| 150 189

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|{Min| Av |Max|Min| Av | Max|Min | Av |Max] Min

Raw water......... 581110 14| 7.6/8.7| 6.6{137 | 213 50 45 1525| 3
Finished water..| 58108 16} 8.1]9.0 ] 7.6/161 | 227} 83 - - -
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YOUNGSTOWN
(Population, 168, 330)

Ownership: Mahoning Valley Sanitary District (controlled by cities of Youngstown
and Niles); supplies also Boardman, Canfield, McDonald, Niles, and about
6,100 people outside of the city limits. Total population supplied, about

204, 000.

Source: Meander Creek impounded in Meander Creek Reservoir.
Treatment: Coagulation with alum, softening with lime and soda ash, sedimenta- -
tion, recarbonation, activated carbon, rapid sand filtration, ammoniation,
chlorination, and stabilization by addition of phosphates.
Rated capacity of treatment plant: 40,000,000 gpd.
Raw-water storage: Reservoir, 10,000, 000,000 gal.
Finished-water storage: 35,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finishe Raw | Finished

water | water water ‘water
Silica (8i0,) ..oeeveee| 4.7 7.6 |[[Hardness as CaCOjy:
Iron (Fe) coeceeerennee. .04 .07 Total ceceessecccecess 92 86
Manganese (Mn) ..... .00 .00 Noncarbonate...... 58 69
Calcium (Ca).........| 24 33
Magnesium (Mg)..... 7.5 .7 [|Color.ccseceesc. cesesases 12 4
Sodium (Na) ......c... 4.0 11 1) ¢ S PP 7.1 10.3
Potassium (K) ..... . 2.3 2.2 ||Specific conductance
Carbonate (CO,) ..... ] 10 (micromhos at
Bicarbonate (HCO,) | 40 a9 25 C.)ucrencrnenannen 223 275
Sulfate (SO,) .cceeveens| 61 67 Turbidity ..cceveeenceen -- --
Chloride (C)) ......... 5.5 5.8 | Temperature (F.)... - --
Fluoride (F) ....... .1 .1 ||Date of collection... |Apr.10, | Apr.10,
Nitrate (NO,) cesssecns 2.6 2.0 1951 1951
Dissolved solids.....| 139 156

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av | Max|{ Min| Av|Max|Min | Av | Max| Min| Av | Max| Min

Raw water.........| 47| 62 34| 7.7| 8.6/ 7.3 | 120{150 | 98| 13 [55 |4 9
Finished water...] 38 4% 33]10.6}10.710.4 84 92 1 . I

Axydroxide (OH), 7 ppm.
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ZANESVILLE
(Population, 40,517)

105

Ownership: Municipal; supplies also about 1, 500 people outside the city limits.
Total population supplied, about 42,000.
Source: 8 wells (1 to 8) each 65 ft. deep; yield of wells 1 and 2 reported to be
800 gpm each, and of wells 3 to 8, 1,000 gpm. each.

Treatment: Chlorination.

Rated capacity of treatment plant: 15,500,000 gpd.

Raw-water storage: None.

Finished-water storage: 4,700,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished | Finished
‘water water

(city tap) (city tap)
Silica (Si0,) ..veeverrnennes 10 Hardness as CaCOq:
Iron (Fe) ..ccccveenevnnnnen. .51 Total .ccevevernncenrenncnnns 259
Manganese (Mn) .......... .07 Noncarbonate ............ 129
Calcium (Ca) ......c..eu.e. 83
Magnesium (Mg) ......... 13 COlOT .euriiiniiecancacnncrnneen 2
Sodium (Na) ..oveevevennnen 317 1] - S 7.5
Potassium (K) ............ 2.3 |l Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 160 25 C.)eceenanesnccarancnane 701
Sulfate (SO,) ..ccvverannenen 92 Turbidity .......cccccceeennee. -
Chloride (Cl) ....... creenes 85 Temperature (F.)......... . -
Fluoride (F) .cccecvvvvennns .2 |} Date of collection ......... May 4,
Nitrate (NOy) «.cevvennen. 3 1951

Dissolved solids

.........




106 WISCONSIN

APPLETON
(Population, 34, 010)

Ownership: Municipal; supplies also about 800 people outside the city limits.
Total population supplied, about 34, 800.

Source: Fox River.

Treatment: Prechlorination, coagulation with alum, softening with lime, aeration
during summer months, activated carbon, sedimentation, recarbonation,
rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 8, 000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 4,250,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw ([Finished Raw |Finished

water | water water water
Silica (Si0y) «eeereeres 2.5 2.7 |[Hardness as CaCOj:
Iron (F€) ...coeevennen. .10 .22(1  Total seeecoeseeneaces 169 81
Manganese (Mn)..... . 00 .03|| Noncarbonate...... 21 29
Calcium (Ca).........| 38 20
Magnesium (Mg)..... 18 7.5 [|COlor-cosesceccnceccncnee 10 5
Sodium (Na) «...eeeena| 4.5 5.2 |[pH.eeorreernennes 7.8 9.0
Potassium (K) ....... 1.7 2.0 |iSpecific conductance
Carbonate (CO,) ..... 0 6 (micromhos at
Bicarbonate (HCOy) | 180 51 25 C.)eureerennnnenn 319 190
Sulfate (SO) ...ceoenna| 20 30 || Durbidity....cceeeeenn. -- --
Chloride (C)).......... 7.0 8.0 || Temperature (F.)... -" .
Fluoride (F) .......... .1 1.2 ||Date of collection... |Jan. 16, Jan. 16,
Nitrate (NO,) ......... .5 .4 1952 | 1952
Dissolved solids..... 200 112

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, - Turbidity
(ppm) (ppm)
Av|Max| Min| Av {Max} Min| Av|Max|Min | Av|Max| Min

Raw water......... 144] 168 110] 8.0| 8.7 7.4| 164 196 144[4.2 67 [1.5
Finished water...| 37| 57 20] 9.2 10.2) 8.6{ 72 98| 60/ .8)6.6 .2
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BELOIT
(Population, 29, 590)

Ownership: Wisconsin Power and Light Company; supplies also South Beloit,
and about 100 people outside the city limits. Total population supplied, about
32, 900. )

Source: 4 drilled wells (3, 4, 5, 8), 1,160, 967, 1,225, and 140 ft deep, re-
spectively. Well 3 furnishes 12 percent of supply; well 4, 15 percent;
well 5, 13 percent; well 8, 59 percent. Auxiliary supply, wells 1, 6, and 2
(1 percent of supply).

Treatment: Chlorination.

Raw-water storage: 1, 550, 000 gal.

Finished-water storage: 1,200, 000 gal.

ANALYSES
" (Analyses, in parts per million, by Wisconsin State Laboratory of Hygiene)
Well 3 Well 4 Well 5 Well 8

Silica (Si0,) ..vevvsesssseneerees 8.9 9.5 9.3 18
Iron (Fe).ueecenniencrecansronnens .1 .00 .00 .00
Manganese (Mn) .....ccceeeenneee .00 .00 .00 .00
Calcium (Ca)........... csseccanse 56 59 51 71
Magnesium (Mg) ...ccveuaeee cons 36 317 35 31
Sodium (Na)...ceeeerecscecaeecaes 1.8 1.0 1.9 2.2
Potassium (K) ....ccceeeeeneenene 2.0 1.6 1.6 .0
Carbonate (COy) .......... cereees 0 0 0 0
Bicarbonate (HCOg)..ccceeueueee 344 354 317 325
Sulfate (SO,) s++eerereerecccacernes 8.5 10 10 30
Chloride (Cl). ..ccerecerreresanaee 3.0 2.0 2.5 5.5
Fluoride (F) ...cceeeceececonsnces .0 .0 .0 .9
Nitrate (NOg) .eccevrerrensesnsans .0 .4 .3 2.0
Dissolved s0lids ....cceceeenens. 288 302 262 320
Hardness as CaCOj:

Total ..... cecsssensccncnantssssns 288 299 271 305
Noncarbonate .......ccceeeueee 6 9 11 38
L6761 R Y 5 2 2 2
pH........ cocesrennans cecsssescesenns 7.7 7.4 7.6 7.7

Specific conductance
(micromhos at 25 C.) ...... - -- -- --
Turbidity ......... -- -- -- -
Temperature (F.) ..cccceerecenes -- - -- -
Date of collection...ccceveennce May 217, May 217, May 27, May 27,

1952 1952 1952 1952

Depth (feet) ......... errennnens . 1,160 967 1,225 140
- Diameter (inches) ........... 12 12 12 30
Date drilled ........ csescscrecnes 1937 1926 1927 1947
Percent of Supply ....cceeeunees 12 15 13 59
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‘EAU CLAIRE
(Population, 36, 058)

Ownership: Municipal.

Source: 11 drilled wells, from 75 to 105 ft deep. The yield of the wells is re-
ported to be from 1,420to 2,120 gpm, and to average 1, 786 gpm.

Tre: tment: Chlorination, and fluoridation.

Raw-water storage: None.

Finisned-water storage: 3, 500, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished

water water
Silica (Si0y) .....ceeevuen.. 19 Hardness as CaCQOg:
Iron (Fe) ........ reevene .09 Total ceceenreviineenannnenns 54
Manganese (Mn) .......... .00 Noncarbonate ............ 7
Calcium (Ca) .............. 12
Magnesium (Mg) ......... 5.8 ||Color .......... cetreeeneerncens 5
Sodium (Na) ............... 4.0 ||PH veeevecnrncrecnrernenenasanens 7.4
Potassium (K) ............ .7 || Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 57 25 C.)evereesoennrnoneennnns 122
Sulfate (SO,) ............... 6.7 || Turbidity .......cccceveennn.. --
Chloride (Cl) ........... 3.2 || Temperature (F, ) ..... --
Fluoride (F) ............... 1.0 || Date of collection ......... Nov. 20,
Nitrate (NOg) ........uuu.. 2.2 1951
Dissolved solids ......... 86
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FOND DU LAC
(Population, 29, 936)
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Ownership: Municipal; supplies also about 90 people outside the city limits.
Total population supplied, about 30, 000.

Source: 11 drilled wells (2 to 6, 8 to 13) 480 to 885 ft deep

Treztment: Chlorination, and fluondatmn

Raw-water storage: 2,000, 000 gal.

Finished-water storage:

500, 000 gal.

ANALYSIS

(Analysis, in parts per million, by Wisconsin State Laboratory of Hygiene)

Finished Finished

water water
Silica (SiQ,) ............... 17 Hardness as CaCOQ,:
Iron (Fe) ........ crereneenns 1 Total cevvnernrnrnnnnenns - 401
Manganese (Mn) .......... .0 Noncarbonate ............ 196
Calcium (Ca) .............. 103
Magnesium (Mg) ......... 35 COLOT weurerrreernernneenrnnnes 3
Sodium (Na) ............... 38 43 ; PN 7.4
Potassium (K) ............ 4. 4 || Specific conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 251 25 C. )ocecnenresensancnnnnns --
Sulfate (SO,) ............... 185 Turbidity ......cccceeeeene --
Chloride (Cl) ....... ceeenen 88 Temperature (F.).......... ==
Fluoride (F) ...ceeunen.... 1.2 || Date of collection ......... Feb. 13,
Nitrate (NO,) .............. 0 1952
Dissolved solids ......... 628




110

Ownership: Municipal.

Source: 9 drilled wells (1 to 9) 804 to 956 ft deep,

WISCONSIN

GREEN BAY
(Population, 52, 735)

located, respectively, with-

in the city limits as follows: Cass Street, Farlin Avenue, Shawano Avenue,
Boland Road, James Church, 9th Street, Mason Street, Gray Street, and

Military.
Treatment: Chlorination.

Raw-water storage: None.
Finished-water storage: 4, 000, 000 gal.

The analyses selected show the approximate range of dissolved solids and hard-
ness in the water furnished by the wells. Complete analyses of samples from
the other wells indicate that the water furnished by them is very similar in
chemical character to that from the wells for which analyses are given.

ANALYSES

(Analyses, in parts per million, by U. S, Geological Survey)

Cass St. [FarlinAve) James |Gray St. | Military
well well Church | well well

raw water)(rawwater)) well2 |raw water)|(raw water)
Silica (SiOg) .esereracencere 6.5 7.3 7.5 7.4 7.5
Iron (Fe) coceveeracncnnnnnns .44 79 .49 .58 .23
Manganese (Mn) .......... . 00 .00 .00 .00 .00
Calcium (Ca) ..c.veeeeeene. 50 57 60 56 58
Magnesium (Mg) .......... 20 22 29 22 24
Sodium (Na) ..... cesesns . 23 40 35 15 13
Potassium (K) .....cccee.. 6.0 6.0 4.5 4.9 4.2
Carbonate (COQ) .......... 0 0 0 6 0
Bicarbonate (HCO,)...... 210 194 265 246 274
Sulfate (80,) ......... ceenas 65 110 51 40 40
Chloride (C1) .ecevuevrenee. 17 43 58 10 9.5
Fluoride (F) cececercncecnen 2.4 2.4 1.6 1.3 1.1
Nitrate (NOy) «.c.cevvneeens .2 .0 .0 .2 .2
Dissolved solids ....... . 296 395 385 282 288
Hardness as CaCOQy:

Total.cceeecercencescaces 208 234 272 232 245
Noncarbonate -«sscceeee 35 74 52 29 19
COlOT ...cveirsensocnsnccssene 3 2 3 3 0
1] ¢ SN 7.8 7.8 7.7 8.1 7.7

Specific conductance .

(micromhos at 25 C.) 492 615 645 473 484
Turbidity ...cceceeeescennnes -- - -- -- --
Temperature (F, )........ 53 53 -- 53 53
Date of collection ........ | Jan. 10,| Jan. 10, | Jan. 10,| Feb. 26, | Feb. 26,

1952 1952 1952 1952 1952
Depth (feet) ............ 918 956 860 804 816
Diameter (inches)........ 15 15 15 15 19
Date drilled ............... 1936 1930 1941 1913 1951
Percent of supply ........ 11 11 9 7 15

2 Raw water.
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JANESVILLE
(Population, 24, 899)
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Ownership: Municipal; supplies also about 200 people outside the city limits.
Total population supplied, about 25, 100.
Source: 2 drilled wells (1, 3). Well 1 furnishes 74 percent of supply; well 3,

25 percent of supply. Auxiliary supply, well 2 (1 percent of supply).

Treatment: None.

Storage: 9, 000, 000 gal.

ANALYSES
(Analyses, in parts per million, by Wisconsin State Laboratory of Hygiene)
Main |Pumping] Main- [Pumping
pumping| station pumping | station
station | No. 3 station | No. 3
Silica (8i0.) vcevveeees| 22 18 Hardness as CaCO,:
Iron (Fe) ceeeereennnes .00 .00 Total wececececcccsces 321 314
Manganese (Mn) ..... .00 .00} Noncarbonate...... 42 33
Calcium (Ca) ....ceee. 7 70
Magnesium (Mg)..... 35 34 COlOT ersecccaceconssenns 2 2
Sodium (Na) .......... .0 2.2 J|PH ceurerercecencosesanns 7.5 7.5
Potassium (K) ..... . .0 .0 || Specific conductance
Carbonate (CO,) ..... 0 0 {micromhos at
Bicarbonate (HCO,) | 340 344 25 C.)eeerenrasneeses -- --
Sulfate (SO,) ...cecueu. 18 20 Purbidity .ceceveceeens . -- --
Chloride (C))......... 4.5 4.0 || Temperature (F.)... -- --
Fluoride (F)........ .1 1.8 ||Date of collection... |May 27, | May 27,
Nitrate (NO) ......... 3.8 3.6 1952 1952
Dissolved solids.....| 334 - 330
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KENOSHA
(Population, 54, 368)

Ownership: Municipal; supplies also about 1, 000 people outside the c1ty limits,
Total population supplied, about 55, 400.

Source: Lake Michigan.

Treatment: Prechlorination, coagulation with alum, activated carbon, sedimen-
tation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 14, 000, 000 gpd.

Raw-water storage: 1,500, 000 gal.

Finished-water storage: 6, 000, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water

Silica (Si0,) .evveureennnns 3.3 (| Hardness as CaCOQy:
Iron (F€) ..ccceevvvreninenns .07 Total c.oevenniniinrninnnnns 132
Manganese (Mn) .......... .00 Noncarbonate ............ 26
Calcium (Caj .............. 34
Magnesium-(Mg) ......... 12 Color ..cevvrinnnnnen. PR 2
Sodium (Na) ......c.eeeues. 3.4 [[PH coeeeincnreinrnrecnnecncncanns 7.7
Potassium (K) ............ 1.0 || Specific conducta.nce
Carbonate (COQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 132 25 C.)everenessecncencnsenes 274
Sulfate (SO,) .ccevvnenenennn 23 Turbidity ......ccveceecneenen --
Chloride (Cl) ....... ceerens 6.0 || Temperature (F.).......... --
Fluoride (F) ...ccccevuennnn .0 |['Date of collection ......... Apr. 30,
Nitrate (NO,) .....cuenuens 1.1 1952
Dissolved solids ........ 158

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCoO, pH as CaCO;, |  Turbidity
(ppm) (ppm)

Av| Max{Min| Av |Max|{Min| Av | Max|Min | Av [ Max| Min

Raw water......... 118{122 | 117 . 128 132) 127 80| 300
Finished water..J 113|115 { 110 7.7)7.5) 128 132|127 0 0,

-3 ©
N o
®
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LA CROSSE

(Population, 47, 535)

113

Ownership: Municipal; supplies also about 100 people outside the city limits.
Total population supplied, about 47, 600.

Source: Drilled wells in several groups: group 1 (16. 4 percent of supply);
group 3 (14.7 percent of supply); group 4 (9. 4 percent of supply); group 6
(2. 8 percent of supply); Hood St. well (10. 4 percent of supply); Sill St. well
(2. 6 percent of supply); Myrick Park well 7 (15.2 percent of supply); Myrick
Park well 8 (7. 8 percent of supply); Myrick Park well 9 (19. 8 percent of
supply); Losey Boulevard well 2 (0,9 percent of supply). Auxiliary supply,
well groups 2 and 5, and Losey Boulevard well 1.

Treatment: Chlorination.
Raw-water storage: None.

Finished-water storage: 6,000,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Wells Wells Hood Street
Group 1 Group 4 well
(finished water)| (finished water)|(finished water)
Silica (SiOy) ........ cesseessessacncane 19 19 -
Iron (Fe) civeieriernenceceeneanenes 3.8 .18 .07
Manganese (Mn) ....ceeeeeeeeneenenes - - .00
Calcium (Ca) «ceevseeeen veescacesresas 61 74 66
Magnesium (Mg)......ccceuu... 25 38 24
Sodium (Na)...cccecevernerens cessasens 2.5 2.9 14
Potassium (K) ...coeeveerevernnens - 2.2 1.4 2.5
Carbonate (COy) .....ceeeeeeeennennee 0 0 0
Bicarbonate (HCO)....c.cc.cceueuee 269 354 231
Sulfate (SO)..ccceevrrrerens 36 51 50
Chloride (Cl) ..... ceersscrecnesecnnces 3.0 4.5 15
Fluoride (F)..cccceeeeerereconececnnes .1 i | .1
Nitrate (NOy) .....cc.... cressneasene . .2 .9 49
Dissolved SOLAS ...cccveeerecencnnes 290 362 358
Hardness as CaCOy:
Total .ceuverenennnnnne 254 338 264
Noncarbonate .........ccoeeeennens 35 51 74
(02Y 103 8 3 0
1) ; SORUURUR 7.3 7.5 7.8
Specific conductance
(micromhos at 25 C. )........... 465 5176 554
Turbidity ccceecviieniens coneer vonnonns == - -
Temperature (F.) cceeceecescaneace == -7 o=
Date of collection «......... veeveeees] DeC. 20, 1951 Dec. 20, 1951 Dec. 21, 1951
Depth (feet) .....covvvivirieinininnnns 115-125 120-131 151
Diameter (inches).......cceeeuveneen 10 10 12
Date drilled .........ccciviivvveiiennns 1912 1912 1936
Percent of supply ...c.ceceveenvannes 16.4 9.4 10.4
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LA CROSSE--Continued

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey--Continued)

Myrick Park

Myrick Park

Myrick Park

well 7 well 8 well 9

(finished water)|(finished water) |(finished water)
Silica (S10,) ..oeceeereerecacererneses 18 19 20
IFon (Fe) veecerreeneecennecnoncencances J12 .02 .13
Manganese (Mn) seeseesecesennasanes .02 .02 .00
Calcium (Ca) teessscsvennss sesccsocses 65 61 60
Magnesium (Mg)...cccoeeeverecnnnnne 30 27 27
Sodium (Na).......ceee.. teerssesnees 5.8 3.5 3.1
Potassium (K) ............ cereene 1.7 2.5 1.6
Carbonate (COy) ...oceeenrenrearennes 0 0 0
Bicarbonate (HCO,)......ccceeuneee. 273 251 273
Sulfate (SO.eeeeeeererserrnnreneree 48 43 37
Chloride (C1) .ccveeeerrreneeeracnnen - 8.8 6.8 3.0
Fluoride (F) ..ccceeeeeeeneennuennannns 1 .1 .1
Nitrate (NO) ............. 23 17 8.9
Dissolved S0lidS .....ceceeeneennnsee 330 303 292
Hardness as CaCOy:

Total ceveeverececiecaencnnnes ceecneae 285 262 260
Noncarbonate .......... ssasaseseas 62 58 37
[074) o) OO 3 2 1
PH .o orernrrirnneccenseersoncennnnennns 7.8 7.5 7.6

Specific conductance ’
(micromhos at 25 C.)........... 525 479 476
Turbidity ....ocovveeveee concan connanes -- - --
Temperature (F, ) -ccceesccrceccacees - -- -
Date of collection «...ceevuepeenes..] Dec. 21, 1951 | Dec, 21, 1951 | Dec. 20, 1951
Depth (feet) ......ceuvvrrereneenennenes 137 150 155
Diameter (inches)........c.......... 20 14 14
Date drilled ........c....eeeeneciunnne 1948 1948 1948
Percent of supply ......c..ceueu.... 15.2 7.8 19.8
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MADISON
(Population, 96, 056)

Ownership: Municipal; supplies also Maple Bluff, Monona, Shorewood Hills,
and about 1, 975 people outside the city limits. Total population supplied,
about 103, 500.

Source: 11 drilled wells (1 to 8, Dayton Street, East, and Main Station) 615
to 840 ft deep. The yield of the wells is reported to range from 960 to
2, 540 gpm, and to average 1, 552 gpm.

Treatment: Chlorination, and fluoridation.

Raw.water storage: None.

Finished-water storage: 12,000, 000 gal.

ANALYSES

(Analyses, in parts per million, by U. S, Geological Survey)

Unit well 4[Unit well 1[Unit well 2[Unit well 5[Unit well 8
(raw (finished |-(finished | (finished | (finished
water) water) water) water). water)
Silica (8i0g) ceeeeevrerennsen 20 -- 13 16 15
Iron (Fe) R R TR Y TN YRR Y] . 53 - .IQ . 14 . 15
Manganese (Mn) .......... . 00 -- .00 -- --
Calcium (Ca) .....ccevuveee 94 55 63 61 66
Magnesium (Mg).......... 52 33 42 44 43
Sodium (Na) ......ccevveees 10 - 5.7 3.6 6.4
Potassium (K) ............ 1.4 - 1.3 1.6 1.6
Carbonate (CQy) .......... 0 0 0 "0 0
Bicarbonate (HCO,) 422 335 374 401 372
Sulfate (SO,) ..cocecernacnes 88 4.0 30 9.7 23
Chloride (Cl) .ccouveunneen. 20 1.4 7.5 2.5 10
Fluoride (F) cccecevevenenn. .0 -- 1.0 .1 .6
Nitrate (NO) ....eeeuvennns 14 -- .8 1.4 1.5
Dissolved solids ......... 516 -- 350 320 350
Hardness as CaCO,:

Total....ccoaeeeenennenneen 450 272 331 332 340
Noncarbonate «--c--.--- 103 0 23 4 37
COlOr ...cceveeenreerrnnnennns X 1 2 3 1 2
§ +) - S 7.6 7.6 7.2 7.4 7.4

Specific conductance
(micromhos at 25 C.) 810 495 612 584 605
Turbidity ...eceeeeeeenneenes - -- -- -- --
Temperature (F,)........ -- -- -- -- --
Date of collection ........ Apr. 30,| Apr. 30, | Apr. 30,| May 6, Apr. 30,
1952 1952 1952 1952 1952
Deépth (feet) ............... 737 840 615 828 774
Diameter (inches)........ 16 12 16 12 16
Date drilled ............. . 1930 1923 1924 1926 1945
Percent of supply ........ - - — _— -
Regular determinations at treatment plant, 1951
Alkalinity Hardness
as CaCoO, pH as CaCoO, Turbidity
(epm) (ppm)
Av | Max| Min| Av|Max|Min | Av | Max| Min| Av | Max| Min
Raw water......... JEONH O NI (O Y DNETUN R R (IR [N R
Finished water...| --| --| --] 7.5/ 7.7/ 7.2 300{320] 280] 0] o0 o©
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- MANITOWOC
(Population, 27, 598)

Ownership: Municipal; supplies also about 70 people outside the city limits.
Total population supplied, about 27,700.

Source: Wells (Ranney Collectors), infiltration from Lake Michigan. Auxiliary
supply, Lake Michigan.

Treatment: Chlorination.

Raw-water storage: None.

Finished-water storage: 4,500,000 gal.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Ranney | Ranney Ranney | Ranney
collector|collector collector |collector
"Al' llB" llAll I'BI'
Silica (SiOp) .ccereeres 6.2 --{{Hardness as CaCOy:
Iron (Fe) ccoeeeeecnnnne . 06l —={| Total weececcscreeesse 166 208
Manganese (Mn) ..... .00 --ll Noncarbonate...... 33 45
Calcium (Ca)...eeveeef 41 -
Magnesium (Mg)..... 16 ae||COlOT ceoreessscaccacssas 0 5
Sodium (Na) ........ . 5.6 me]|PH cesseceesscoscensscnsae 7.9 8.3
Potassium (K) ....... 1.2 ~-||Specific conductance
Carbonate (COy) ..... 0 4 (micromhos at
Bicarbonate (HCO,) | 165 187 25 C.)ueerecrenncnnns 330 402
Sulfate (SO,) ..ceveeene 31 34 Turbidity...... - --
Chloride (Cl) ......... 8.0 6.0 || Temperature (F.)... -- -
Fluoride (F) .......... .1 --||Date of collection... | Nov. 2, |Nov. 2,
Nitrate (NO,) ......... 1.0 - 1951 | 1951
Dissolved solids.....] 194 -
Depth (fEet) ..ocieviiiiiriiinnenenarecnncenceneiesecsncessescsssns cecrscorens 66 86
Diameter (feet) .occevieverciiriesiienecsorreresseiecerenns ceresecnnases 13 13

Date drilled ...ccoiceieviiiiciciierieriescscacsncienccnscncenes ceesesersens June, 1945 | Max, , 1945
Percent of SUPPLY .cceveiiiciininiinniiiesiiianccieneciencacens ceestsenes -]
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MILWAUKEE
(Population, 637,392)

Ownership: Municipal; supplies also Fox Point, Shorewood, West Allis, West
Milwaukee, Whitefish Bay, and about 84,700 people outside the city limits.
Total population supplied, about 804, 000.

Source: Lake Michigan. The intake is located about 5 miles north of Milwaukee
Harbor.

Treatment: Prechlorination, coagulation with alum, activated carbon, ammonia-
tion (ammonium sulfate), sedimentation, rapid sand filtration, and post-
chlorination.

Rated capacity of treatment plant: 200,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 70,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Finished |Finished Finished |Finished
water | water@ water | water@
Silica (Si0p) ..cereruas 3.0 3.5 ||Hardness as CaCO,:
Iron (Fe) ceeverencnnne .03 L01f] Total weeeesceccrcenes 126 131
Manganese (Mn) ..... - .0 Noncarbonate...... 19 28
Calcium (Ca) .ceeeeen. 32 34
Magnesium (Mg)..... 11 11 COlOr treessosscsssonsess 2 0
Sodium (Na) .......... 4.5 PH.ccoeeue cecovesesee 7.5 7.4
Potassium (K) ....... .9 5.3 ||'specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 130 126 25 C.)..ueee 265 --
Sulfate (SO,) ........ . 21 23 Turbidity .ceeeeececense - 0
Chloride (C))......... 6.8 5.8 || Temperature (F.)... - --
Fluoride (F) .......... .1 .1 ||Date of collection... May 2, 1950
Nitrate (NOy) ......... .6 .6 1952
Dissolved solids.....] 145 152

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av{ Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 111 113}106) 8.1;8.5} 7.8] 129 132} 124| 1.5 26| 0.1
Finished water..) 104 | 106| 98| 7.5{7.8 | 7.1| 128 130| 125 o O 0

2 Analyses by Milwaukee Water Department of samples collected during the
months March, May, and November, 1950.
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OSHKOSH
(Population, 41,084)

Ownership: Municipal; supplies also about 160 people outside the city limits.
Total population supplied, about 41, 200.

Source: Lake Winnebago.

Treatment: Preammoniation, prechlorination, coagulation with alum, activated
carbon, sedimentation, rapid sand filtration, granular carbon filtration, post-
ammoniation, postchlorination, and fluoridation.

Rated capacity of treatment plant: 10,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 2,300,000 gal.

ANALYSIS
(Analysis, in parts per million, by Wisconsin State Laboratory of Hygiene)
Finished Finished
water water

Silica (Si0,) ...cvvvreeenen. 7.6 || Hardness as CaCQy:
Iron (Fe) ........ ceerrienens .0 j o171 P 186
Manganese (Mn) .......... .0 Noncarbonate ............ 32
Calcium (Ca) .............. 41
Magnesium (Mg) ......... 20 COlOT tiiviiiernncnnnecienecnnns 10
-Sodium (Na) .....cceeuveen. 2.0 ||pH ........ teeresscenscionsrianne 7.2
Potassium (K) ............ . 8 || Specific conductance
Carbonate (CQy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 188 25 C.)eevernnrenrnunnocnnens -
Sulfate (SO,) ..ccvevuennnne. 33 Turbidity ..ccceceecceeneeees ‘o -
Chloride (Cl) .............. 8.0 || Temperature (F.).......... -
Fluoride (F) .c.ccovvernnnens 1.1 || Date of collection ......... Feb. 13,
Nitrate (NOS) .............. L 1952
Dissolved solids ......... 2235

Regular determinations at treatment plant, 1951

Alkalinity Hardness Tempera-

as CaCO, pH as CaCO, ture
(ppm) {ppm) (°F.)

Av|Max| Min| Av |Max| Min| Av|Max|Min | Av|Max|Min
Raw water......... 160 192 145 8.0/8.2 | 7.9{176 | 192| 155} -- -— --
Finished water...| 136 | 165 122 7.3|7.5| 7.2{176 | 192 155| 53 77 39
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RACINE
(Population, 71,193)

119

Ownership: Municipal; supplies also about 2, 500 people outside the city limits.
Total population supplied, about 73,700. .

Source: Lake Michigan.

Treatment: Prechlorination, coagulation with alum, activated carbon, sedimenta-
tion, rapid sand filtration, postchlorination, and fluoridation,
Rated capacity of treatment plant: 20,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 6,350,000 gal.

(Analysis, in parts per million, by U. S. Geological Survey)

ANALYSIS-

Finished Finished
water water

Silica (Si0,) ............... 3.4 || Hardness as CaCOQq:
Iron (Fe) ......ccevuen.. .14 Total ceceveeirnicenennnnnnes 130
Manganese (Mn) .......... .00 Noncarbonate ............ 24
Calcium (Ca) ......cceuve.. 35
Magnesium (Mg) ......... 10 Color ...ccceneee ceererescennaes 2
Sodium (Na) .......ecennene 3.4 [PH eecreencrrcrcicraccncaroonns 7.6
Potassium (K) ............ 1.1 || Specific conductance :
Carbonate (COQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 127 25 C. )oveerarnonene ceeresnne 267
Sulfate (SO,) ..cvvereeenn... 20 || Turbidity ........... cervnanes --
Chloride (Cl) .............. 6.5 || Temperature (F.)..... --
Fluoride (F) .cccccevvnnees 1.0 || Date of collection ......... Apr. 30,
Nitrate (NQy) ......... 1.2 1952
Dissolved solids ...... 152 :
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SHEBOYGAN
(Population, 42, 365)

Ownership: Municipal; supplies also Sheboygan Falls, and about 200 people. out~-
side the city limits. Total population supplied, about 46, 300.
Source: Lake Michigan.

Treatment: Prechlorination, coagulation with alum, activated carbon, sedi-
mentation, rapid sand filtration, fluoridation, and postchlorination at times.
Rated capacity of treatment plant: 18,000,000 gpd.
Raw-water storage: None.
Finished-water storage: Clear well, 2,750,000 gal; elevated, 4,000,000 gal.

ANALYSIS
(Analysis, in parts per million, by Wisconsin State Laboratory of Hygiene)
Finished Finished
water water
Siiica (Si0,) ...ceevenennn. 3.7|| Hardness as CaCOy: '
Iron (Fe) ........ cerrecenes .0 Total veveveniiererennnnnnees 132
Manganese (Mn) .......... .0 Noncarbonate ............ 22
Calcium (Ca) .............. 36
Magnesium (Mg) ......... 10 Color .vvvivarens cevercesiacnne 1
Sodium (Na) ............... 2.4 [|PH cviiieiiineiiiencinnncnnnene 7.8
Potassium (K) ............ 1.2 || Specific conductance
Carbonate (COQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 134 25 C.)everenercreicncnnnonas --
Sulfate (SO,) ............... 24 Turbidity ......cccceeenennee. -
Chloride (Cl1) ......ceuvuuee 8.5 || Temperature (F.).......... --
Fluoride (F) ...c.ocevenren. 1.1 || Date of collection ......... Feb. 11,
Nitrate (NO) .....cceeuuens .4 1952
Dissolved solids ......... 154
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCOq, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|{Min| Av ([Max|{Min| Av | MaxjMin | Av | Max| Min
Raw water......... 115§ 126|109 8.1{8.4 ] 7.9 -4 -- --| 4.7 42 2
Finished water..,| 109| 119{102| 7.6/7.9| 7.4 -4 135} 125 0 0 0
SHOREWOOD

Ownership: Municipal.
Source: Supplied by Milwaukee.

(Population, 16,199)

(See Milwaukee.)
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STEVENS POINT
(Population, 16, 564)

Ownership: Municipal; supplies also about 200 people outside the city limits.
Total population supplied, about 16, 800.

Source: 3 wells (1 to 3) 30, 52, and 52 ft deep, 1 mile east of the city limits.
In 1950 well 1 supplied 79 percent of the supply; well 2, 10 percent; well 3,
11 percent.

Treatment: Chlorination (emergency only).

Raw-water storage: None.

Finishedswater storage: 340,000 gal.

ANALYSES

(Analyses, in parts per million, by Wisconsin State Laboratory of Hygiene)

Well 1 Well 2 Well 3
Silica (Si0) ...... crenrene cesencesene 12 10 11
Iron (Fe) ........... ceseestenrensantans .10 - .10 .30
Manganese (Mn) ......ccceveeene.. .12 .12 .56
Calcium (Ca) esestsssscascnnsrsrcssecs 23 . 32 32
Magnesium (Mg)...ccoeeervneneenenss 9.4 15 15
Sodium (Na)...eeeeireeeerioseeeraeenns 2.0 2.0 .0
Potassium (K) .ceeeeeenrereennenenes 1.1 1.1 1.2
Carbonate (COy) .....ccceuvernnnenn. 0 0 0
Bicarbonate (HCOy)...... ceseene 105 159 173
Sulfate (SO)....ceereerureeraenerenns 13 10 8.5
Chloride (C1) .c.couveeerecncencncees 4.0 3.0 2.5
Fluoride (F) ....cceeveeennnceencennes .2 .2 .2
Nitrate (NOy) ....cceuuenrannens ceeenee 1.0 1.1 .1
Dissolved S0lids .....cccererneceenes 122 2153 154
Hardness as CaCO,:

Total ceceireinieinineionsnnrennnens 96 142 142
Noncarbonate............. cevescres 10 12 0
B0 o S N 10 10, . 10
 +) S S S 7.4 7.6 7.5

Specific conductance

(micromhos at 25 C.)....eu.eeee - - -
Turbidity .cocecerincens sovene concnnne -- - --
Temperature (F,) vceeesees -- - -
Date of collection :...cveuevaeee....] Dec. 19, 1951] Dec. 19, 19511 Dec. 19, 1951
Depth (feet) ...cooeevrneniiecncnnnnn. 30 5 52
Diameter (inches).......cc.e.c....... 360 2 24
Date drilled ........cccoceveeeninnnn, 1922 1930 1938
Percent of supply ...cccevvenneenn. - - -

agum of determined constituents.
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SUPERIOR
(Population, 35,325)

Ownership: Superior Water, Light and Power Company; supplies also about 250
people outside the city limits. Total population supplied, about 35, 600.

Source: Infiltration wells both vertical and horizontal (Lake Superior).

Treatment: Prechlorination, aeration, slow sand filtration, and postchlorination.

Rated capacity of treatment plant: 7,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 1,300,000 gal.

ANALYSIS
(Analysis, in parts per million, by Wisconsin State Laboratory of Hygiene)
Finished Finished
water water
Silica (S8i0,) .ceevnerennns 4,0 || Hardness as CaCQy: ) -
Iron (Fe) ........ ceeeerennes 7 Total everveeriinnneneeennns 50
Manganese (Mn) .......... .0 Noncarbonate ............ 2
Calcium (Ca) .............. 16
Magnesium (Mg) ......... 2.6 |[Color .cvvvrairniieiniineininns 15
Sodium (Na) ............... 1.2 ||PH ceviveneen. SN 7.2
Potassium (K) ............ .0 || Specific conductance
Carbonate (CO;) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 59 25 C.)ocrenrerscnecasanaas --
Sulfate (SO,) .eeeeeerernnnnn 3.0 || Turbidity ........... cresenes ==
Chloride (Cl) .............. 4.5 || Temperature (F.)....c..... 38
Fluoride (F) .ccccvveneennn. .2 || Date of collection ......... Mar. 19,
Nitrate (NOg) «c.vvveunnne.. .2 1952
Dissolved solids ......... 68
Regular determinations at treatment plant, 1951
Alkalinity Hardness Tempera-
as CaCo, pH as CaCO, ture
(ppm) (ppm) (°F.)
Av [ Max| Min| Av|Max|Min | Av |Max| Min| Av | Max| Min
Raw water......... - -4 --|6.4| 6.8 6.4 - -- --1 47| 61 37
Finished water...| -- -4 --16.8{ 7.16.7 - -- == =] -- --
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WAUKESHA

(Population, 21,233)
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Ownership: Municipal; supplies also about 300 people outside the city limits.
Total population supplied, about 21, 500,

Source: 4 drilled wells. North Street well 1,907 ft deep (14 percent of supply);
Moreland Avenue well 1,918 ft deep (28 percent of supply); Baxter Street well
1,785 it deep (28 percent of supply); Newhall Avenue well 1,995 ft deep (30

percent of supply).
Treatment: Aeration.
Raw-water storage: None.

Finished-water storage: 1,891,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Well, Well, Well,
North St. Baxter St. Newhall Ave.

(finished water)(finished water) | (finished water)
Silica (Si0) ......... ceseesnscnans 8.7 8.5 8.8
Iron (Fe) eeevereereeerecensensenesncns .37 .45 1.8
Manganese (Mn) .....cceeeeeeeeerenns . 05 .04 .03
Calcium (Ca) sossencrecscscsns 30 1 53 88
Magnesium (Mg)...ccceeeveerenneneee 31 25 29
Sodium (Na)....eeeererenenne 12 8.2 8.4
Potassium (K) .c.ceeveveenevnencenens 4.0 3.2 3.4
Carbonate (COg) ...ceuverrrvnrennanes 0 0 0
Bicarbonate (HCOy).....ccocuruereen 285 281 290
Sulfate (SO.).....coceveneen 111 68 13
Chloride (C1) ...cceveeneencecncrareres 12 5.2 5.2
Fluoride (F)........... veenveranens .5 .5 .5
Nitrate (NOg)...ccoeuveneann ceverenns .8 .4 .3
Dissolved SOLAS ..evveeeeerneeeenne 3440 b336 €506
Hardness as CaCO;:

Total .ceeeveereneevnnne vevenrennnanns d337 da73 d3g7
Noncarbonate .......eeeeeeecesenes 104 59 150
COlOr ccveneercnnnecncnnn cecsstencnnes . 3 1 2
PHotorreeeiniennns 7.6 7.8 7.1

Specific conductance

(micromhos at 25 C. )...cceveee. 658 539 728
TUrbidity coeveerreereeee versen nveenns -- -- --
Temperature (F.)-ccceseees sesocnses - - -
Date of collection «.eeeeevereepuensss May 2, 1952 May 2, 1952 May 2, 1952
Depth (feet) .....covivveiniiinienncnns 1,907 1,785 1,995
Diameter (inches)........c.......... 12 12 12
Date drilled ........cceevvenenriinenen 1935, 1928 1945
Percent of supply .........ceeueen.n -- - --

2Includes 52 ppm of strontium (Sr).
bIncludes 33 ppm of strontium (Sr).
CIncludes 40 ppm of strontium (Sr).
dIncludes CaCO, equivalent to strontium (Sr).
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WAUSAU
(Population, 30,414)

Ownership: Municipal.

Source: 8 drilled wells (1 to 8) 96, 93, 96, 96, 78, 100, 100, and 97 ft deep;
yield reported to be 1,750, 2,200, 800, 1,750, 500, 3,600, 3,180, and 1, 500
gpm.

Treatment: Aeration, coagulation with alum and lime, sedimentation, chlorin-
ation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant 5,000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 3,970,000 gal.

ANALYSES
(Analyses in parts per million, by U. S. Geological Survey)
Well 3 Well 4 Well 5 Finished
(raw water) | (raw water) |(raw water) water

Silica (Si0,) veeeeeeereereeeraranes - - -- 24 25
Iron (Fe).eeceeeanvrenresasssncens -- -- .14 .23
Manganese (Mn) ...cceeeevencrene -- - -4 -
Calcium (Ca)....... 25 23 18 33
Magnesium (Mg) .....ocoeeeeenn. 9.2 12 7.3 11
Sodium (Na)....... sesees esssesnses -- -- 5.0 4.3
Potassium (K) ..... cerrennrancans -- -- .9 .6
Carbonate (COy) ....evveveeeeen 0 0 0 0
Bicarbonate (HCOg).ueuveueenees 97 104 34 126
Sulfate (SO,) «seevesesecsercsacnnee 16 9.7 20 17
Chloride (C1). .cececeenceccercnnes 9.0 8.5 12 10
Fluoride (F) ...ccceevrecnnsnens -- -- .0 .0
Nitrate (NO) ccvcceenrreccensenes - -- 25 1.5
Dissolved S0lidS .coverscrcencaes -- -- 134 182
Hardness as CaCO,:

Total ...cceuveene. cerecescacecese 101 105 74 129
Noncarbonate ....... ceersenene 21 22 47 24
(675 1 ) 6 5 0l 5
4] ; PPN 7.2 7.5 7.3 8.0

Specific conductance

(micromhos at 25 C.) ...... 217 212 190, 260
Turbidity ceceeccececncececccccnncse -- - -1 -
Temperature (F.) .c.ccevecneens -- -- - --
Date of collection ..cceceeeeescns Nov. 17, Nov. 17, Nov. 7 Nov. 11,

1951 1951 1951 1951

Depth (feet) ....ceeceveerinennnnn. 96 96 78 --
Diameter (inches) .............. 24 24 24 --
Date drilled .......cecoveininnens 1940 1943 1949 --
Percent of supply .....cccouuene -- -- - -




Ownership: Municipal.
Source: 7drilled wells (2 to 8) 1,600, 1,703, 1,804, 1,714, 1,660, 1,675, and
1,750 ft deep; yield reported to be 400, 900, 1,250, 1,000, 1,400, 1,400 and
1,450 gpm. Wells 2 and 8 furnish 26 percent of supply; well 3, 3 percent;
well 4, 22 percent; well 5, 18 percent; well 7, 29 percent; well 8, 2 percent.
Treatment: Chlorination.
Raw-water storage: 4,450,000 gal.

Finished-water storage: 1,500,000 gal.
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WAUWATOSA
(Population, 33,324)

ANALYSES
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(Analyses, in parts per million, by U. S. Geological Survey)
11 2 Wi
(fggﬁshed (f‘ineiélhgd (ﬁ,filéhzd (g:iléhed
water) | water) water) | water
Silica (Si0y) .......... 8.7 8.5 [|Hardness as CaCOj:
Iron (Fe) ccoveverenenns 1.8 .56 Total weeeecrecssccnes 530 495
Manganese (Mn)..... .00 .03l Noncarbonate...... 360 323
Calcium (Ca) ..ceeeeee| 161 150 v
Magnesium (Mg)..... 31 29 COlOr ceeerescnrcesensens 3 1
Sodium (Na) .......... 14 12 1) - S 7.5 7.4
Potassium (K) ....... 3.7 3.1 ||Specific conductance
Carbonate (CO,) ..... 0 0 {(micromhos at
Bicarbonate (HCO,) | 206 208 25 C.)iereecerenacnne 954 903
Sulfate (SO,) ...cec....| 367 334 Turbidity .cocoveeeereee -- --
Chloride (C))......... 10 10 Temperature (F.)... -- -
Fluoride (F) .......... .4 .3 ||Date of collection... May 6, | May 6,
Nitrate (NOy) ......... .1 .0 1952 1952
Dissolved solids.....| 742 699
Depth (feet) ...cvvviiiinieiineietcirerieteiisietearerionenceasencnssesssens 1,600 1,660
Diameter (inches) ................. Ceecersectnttnteitaetaronsiasasiasasenss 8 12
Date drilled ...... Chrreteretesettetebettteuentnracnsesnoteranarecasstarrats 1897 1930
Percent of SUPPLY .c.cveveririererrienereenceecesesrecesassesncaessocasans - -
WEST ALLIS

Ownership: Municipal.

Source: Supplied by Milwaukee.

(Population, 42,959)

(See Milwaukee. )
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