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

By E. W. Lohr, P. C. Benedict, H. A. Swenson,
and,”i‘. B. Dover

INTRODUCTION :

The location of industrial plants is dependent on an ample water supply of
suitable quality. Information relating to the chemical characteristics of the water
supplies is not only essential to the location of many plants 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 fur-
ther treatment if necessary to 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 than 75 billion gallons per day from
private sources. In addition, about 6 billion 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 to
the 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 in-
formation and more extended coverage has led to studies by the Geological Survey
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 Geo-
logical Survey Circulars, each covering a group of states as delineated by the Bur-
eau of Census in taking the census of the population of the country. (See fig. 1).
The reports give descriptive information and analytical data for approximately
three-fourths of the cities that will be included in the final report for each of the
states.

This circular is the third of the series and includes data for the States of Iowa,
Kansas, Minnesota, Missouri, Nebraska, North Dakota, and South Dakota. (See
fig. 1). The report gives the population (1950) of the city, population supplied,
ownership, sources and treatment of supplies, capacity of treatment plants, stor-
age facilities for both raw and finished waters, and chemical analyses of the water
for a total of 112 cities in the 7 states. The data for each city are essentially the
same as will appear in the complete report for the whole country.

Data for the supplies in all the states except for 13 cities in Kansas were com-
piled under the direction of H. A. Swenson, chemist, under the general supervision
of P. C. Benedict, regional engineer, Lincoln, Nebr. Data for 13 of the 20
cities of Kansas included in the report were compiled by T. B. Dover, chemist,
Stillwater, Okla. Review and final assembly of the data were made by E. W. Lohr
in the Washmgton ofﬁce, under the supervision of S. K. Love, Chief, Quality of
Water Bra.nch



SOUTH CENTRAL

Figure 1. -Map of the Unitéd States showing sections covered by the nine circulars on the Industrial Utility of Puplic Water Supplies of the
‘ United States, 1952. The shaded portion represents the section of the country covered by this circular,
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AMES
(Population, 22, 898)

Ownership: Municipal,

Source: 4 wells (1, and 3 to 5), 109, 112, 120, and 127 ft deep. The yield of the
wells is reported to be 500, 600, 1,000, and 1,600 gpm. Normally well 5 is
used most of the time for the supply. The other wells are pumped as needed.

Treatment: Aeration, softening with lime and soda ash, sedimentation, recarbo-
nation, chlorination, sodium hexametaphosphate, and rapid sand filtration.

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

Raw-water storage: None.

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

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well 5 l Well 5 Well 5 Well 5
(raw |(finished (raw | (finished
water) | water) water) | water)
Silica (SiOy) ..ceeceene 24 15 Hardness as CaCOy:
Iron (Fe) .ccveeerennnes 6.3 .13 Total «ececerecececcns 363 73
Manganese (Mn) ..... .20 .03 Noncarbonate...... 60 44
Calcium (Ca) ...... .. 08 23
Magnesium (Mg)..... 29 3.8 ||ColOr cecerecceceacesence 4 4
Sodium (Na) .c.ceeeeee| 13 27 1) ; S, 7.5 8.5
Potassium (K) ....... 3.2 3.5 ||Specific conductance
Carbonate (CO,) ..... 0 - (micromhos at
Bicarbonate (HCO,) | 369 1/36 25 C.)eeecnvscscesees 716 - 284
Sulfate (SO,) ccceeenss| 87 85 Purbidity ..cceeeerceess 2 0.2
Chloride (Cl1)......... 8.0 9.0 ||Temperature (F.)... 52 52
Fluoride (F) .......... 4 .3 ||Date of collection... |2/23/51| 2/23/51
Nitrate (NOy) ......... .3 1.3 :
Dissolved solids..... 464 190
DePth (FEEL) ...ceuvererrrrireeenniereiennereereeeserserenssennens cereeene cereereernneenens 127
Diameter (inChes) .........cccceeeeeeerneneenneenenneneseneses venvennee cerrererrenanes . 30
Date drilled ..... ressercecoessesencensancencescessnses asesses ceesescescensrssensersassens 1947
Percent of SUPPLY ......cccccvvvveeinerenniierenirnennnns ferosesrencnnesrersstnstanores --

1/Includes the equivalent of less than 5 ppm of carbonate (COy).



BOONE
(Population, 12, 164)

Ownership: Municipal; also supplies about 200 people outside the city limits,
Total population supplied, about 12, 400,
Source: 10 wells (11 to 20), 46, 67, 52, 54, 67, 51, 61, 55, 56, and 64 ft deep.
The yield of the wells is reported to be (well 11 not reported) 900, 780, 600,
875, 900, 300, 300, 300, and 300 gpm, respectively.

Treatment: Chlorination,
Raw-water storage: 3,000,000 gal.
Finished-water storage: 1,100,000 gal.

ANALYSIS

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

Finished
water
(composite) |
Silica (SiOy) .ceeverneennn.. 18
Iron (F€) .ccovevvvenvennenns .08
Manganese (Mn) .......... .57
Calcium (Ca) .............. 103
Magnesium (Mg) ......... 39
Sodium (Na) ............... 27
Potassium (K) ............ 3.7
Carbonate (CO;) .......... 0
Bicarbonate (HCO,) ..... 357
Sulfate (SO,) .eevvvvrevnnnn. 141
Chloride (Cl) .............. 31
Fluoride (F) ...ccccveunuen. .2
Nitrate (NQy) .............. 2.5
Dissolved solids ......... 564

Finished
water
(composite)

Hardness as CaCO;y:

Total cieecerecennnnes aeseaes 418

Noncarbonate ............ 126
(0] (o) S, 5
PH ceeeiennecrceersenencecnnnes 7.7
Specific conductance

{micromhos at

25 C. )eveeenecncencenennnes 844
Turbidity .....ccccceeeeneeens 0.7
Temperature (F.).......... 54
Date of collection ......... 2/23/51




BURLINGTON
(Population, 30,613)

Ownership: Municipal; also supplies about 1, 600 people outside the city limits,

Total population supplied, about 32, 200.
Source: Mississippi River.
Treatment: Prechlorination, coagulation with alum and lime, sedimentation,
rapid sand filtration, and postchlorination. : :
Rated capacity of treatment plant: 7,200, 000 gpd.
Raw-water storage: None.
Finished-water storage: 3,500,000 gal.

The chemical composition of the raw water varies considerably throughout the

year,
ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished ' ‘1 Finished
water- water
Silica (Si0,) .ccevererennns. . 8.8 || Hardness as CaCOQq: :
Iron (Fe) ...eceevveennnnones .12 Total ciceerennanicaciannias 154
Manganese (Mn) .......... ' .00 Noncarbonate ............ 49
Calcium (Ca) .............. ‘ 41 ) o :
Magnesium (Mg) ...... .. 13 Color .......... ceesecnces cevees 12
Sodium (Na) ............... 4.1 ||PH ceeececeencrnrreccncencarsenns g 7.8
Potassium (K) ............ 2.1 |{Specific conductance. S
Carbonate (CO;) .......... : 0 (micromhos at ‘ o
Bicarbonate (HCO,) ..... 128 25 C. )eveereninivecennnans 324
Sulfate (SO,) ..cccceeeennnn.. 47 Turbidity «ccccccececccencene. - 16
Chloride (Cl) ....c..ceuu... - 8.0 || Temperature (F.).......... S 4T
Fluoride (F) ............... .1 || Date of collection ......... 4/11/51
Nitrate (NO,) .......... 3.6
Dissolved solids ......... 248
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......... --| 178 92{7.9)8.4|6.6| 180 200| 90 |60 (1100 40
Finished water.. 152 | 158| 90{7.3 ! 7.7]7.1] 180 200|122 | .37 5.5 0




CEDAR FALLS
(Population, 14, 334)

Ownership: Municipal; also supplies 25 people outside the city limits. Total
population supplied, 14, 359.
Source: 7 wells (1 to 7) each 125 ft deep.
Treatment: None.
Storage: 750,000 gal.
ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Wells Wells
(composite) (composite)
City tap _ City tap
Silica (SiO,) ............... 15 Hardness as CaCOy:
Iron (F€) ...cccvvenrennnnnns .06 Total cveenereicnrencnennes 244
Manganese (Mn) .......... .00 Noncarbonate ............ 24
Calcium (Ca) .......... 65
Magnesium (Mg) ......... 20 Color .......... cesesrecnracenne 2
Sodium (Na) ....c....cecc... 4.6 ||PH ceevenneerersecnscencccnncans 7.6
Potassium (K) ............ 1.0 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 268 25 C.)eccrnnerverecnnannens 475
Sulfate (SO,) ..cecevevennenn 21 Turbidity ........... cevecenes 1
Chloride (Cl) ......ceeuueee 4.5 || Temperature (F.).......... --
Fluoride (F) ..cceueun.... .2 || Date of collection ......... 5/9/51
Nitrate (NO,) «......ceeeee. 8.3
Dissolved solids ......... 278
Deptl] (feet) ----- eesssessssesescssssccnene 000000000000000000000000000 0000 ®ecscescvece 125
Diameter (inches) .ccceeoeeccnrcennen. seseesssssenrssscsrrasiecsscscs ehesesesccens 8-16
Date drilled esssnceseevesttsssessseessnae 0000000000008 00000000000 00000000 esscecsssssse 1912“49
Percent of Supply «cccccccrcsericnncencccnncs cosveessessscrcsscrnstersnse cecesenns . 100




CEDAR RAPIDS
(Population, 72,296) -

Ownership: Municipal. |
Source: Cedar River. )
Treatment: Softening with lime and soda ash, coagulation with alum and ferric
sulfate, activatedcarbon, recarbonation, sedimentation, rapid sand filtration,
and chlorination, -
Rated capacity of treatment plant: 24, 000, 000 gpd.
Raw-water storage: None,
Finished-water storage: 8,200, 000 gal.

There is considerable variation in the composition of the raw water throughout the

year,
ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw water F&;f:: d 1/Raw water
Silica (S10,) ...ceeevvreenrneeees 12 9.7 11
Iron (Fe) .cecerececececncncacncecananne .18 .11 .07
Manganese (Mn) .....ceeeeeeeeenenene .00 .00 .00
Calcium (Ca) esecscesescssssresteet sne 64 30 58
Magnesium (Mg)...ceceveeeeeesrecene 17 5.9 19
Sodium (Na)..ceeeeeerereereersrsssrens 6.9 12 1
Potassium (K) ..cecevecnecncececences 1.8 1.9 2.4
Carbonate (COy) .ceceuvrencannnacane 0 -- 0
Bicarbonate (HCOy)....cceceureanns 207 2/44 218
Sulfate (SO)..cccecuerersrcnscanerens 44 61 37
Chloride (ClI) ..ccceeveeerececeencecens 9.0 12 13
Fluoride (F)...ccceceeececacenncncnse .2 .3 .2
Nitrate (NOg) ..ccceuereereennncsansans 18 13 8.1
Dissolved solids ........c.... 300 182 277
Hardness as CaCOy:
Total ceeiecerenreninianncacnscnnsens 228 99 224
Noncarbonate .....ccceeeeececencce. 58 63 -
Color ........ ceteractenese sessans 10 1 14
PH ooieiiieeeineerenenneececececcscecenes 7.7 9.0 7.7
Specific conductance
(micromhos at 25 C.)..c.eeuee. 464 278 455
TUrbidity cccceeeecccace socnes sonennne 30 0.5 -
Temperature (F, ) ccsecescescerccces - - 54
Date of collection sceceerenrerenannes 5/12/51 5/12/51 1944-45
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......... 152 --| --|8.4] --| --|192 | --| --|145| --| --
Finished water...!| 43| --| --|9.5| --| --| 88 ] --| -- Of --| =--

1/Average of 36 analyses of 10-day composites of daily samples of Cedar River
at Cedar Rapids, 1944-45 (Water Supply Paper 1030, p. 148, 1949). Extremes:-
Dissolved solids, maximum 370 ppm; minimum 193 ppm. Total hardness, max-
300 ppm; minimum 151 ppm.
_/Includes the equivalent of less than 5 ppm of carbonate (CO,).
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CHARLES CITY
(Population, 10, 309)

Ownership: Municipal; also supplies about 200 people outside the city limits.
Total population supplied, about 10, 500.

Source: 4 wells (1, and 3 to 5), 1,241, 1,260, 1,315, and 287 ft deep. The yield
of the wells is reported to be 500, 580, 690, and 1,500 gpm. Well 5 isa

flowing well, reported as yielding from Cedar Valley limestone.

Treatment: None.
Storage: 800, 000 gal.

ANALYSIS

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

Wells Wells

1, 3, and 4 1, 3, and 4

(composite) (conuposite)
Silica (8i0,) ...ocovvveennn. 8.5 || Hardness as CaCOQy:
Iron (Fe) ...ccovvevennennens .17 Total ccevevevreienncsnncnns 244
Manganese (Mn) .......... .00 Noncarbonate ............ 13
Calcium (Ca) ....ceeuenenen 61
Magnesium (Mg) ......... 22 [010] o) N 3
Sodium (Na) ............... 13  +) & SN 7.8
Potassium (K) ............ 5.8 || Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 282 25 C.)ececeennrcicaceanoans 515
Sulfate (SO,) .....cc......... 39 Turbidity .....ccceceeeeecenee 0.4
Chloride (Cl) .............. 2.5 || Temperature (F.).......... --
Fluoride (F) .......eeeee.. .8 || Date of collection ......... 5/9/51
Nitrate (NQ) ......... 1.7 ’
Dissolved solids ......... 294




CHEROKEE
(Population, 7, 705)

Ownership: Municipal; also supplies Illinois Central Railroad Co. Total popula-

tion supplied, 7, 705.

Source: 3 wells (1 to 3), 209, 201, and 210 ft deep. The wells are located in the

same area,

Treatment: Chlorination.

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

v

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

Silica (8i0,) .......... 28 Hardness as CaCQq: '
Iron (Fe) .ccocovvennnnnnens .45 Total ccceeeeeinncecencanenes 344
Manganese (Mn) .......... .03 Noncarbonate ............ 50
Calcium (Ca) .............. ' 94
Magnesium (Mg) ......... 27 COLOT a.vvnrerrencncaceconcnens 4
Sodium (Na) ............... 26 9 & S, 7.5
Potassium (K) ............ 5.1 |} Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 359 25 C.)ececrnecncincsnonnnes 704
Sulfate (SO,) ..cevveveneeen. 106 Turbidity ........... v—————ees 3
Chloride (Cl) .............. 1.5 || Temperature (F.).......... 53
Fluoride (F) .c.cevveveennn. .6 || Date of collection ......... 2/21/51
Nitrate (NOy) .............. 1.9
Dissolved solids ......... 486
Depth (feet) ..ccceeveiirnncnnncennscccccrsennscnnnns esesesssstsasscscsonnansosas 201-210
Diameter (inches) ..........cceeue.e. ceteresesteenterscnsssessassnassonsassrsnaseens 8-15
Date drilled ....cccevenerenrennncccnnee eetcesssersntrsscarssctccarnnsntorarasenassss 1912-47
Percent of supply ........ccceeen... P 100



CLINTON

Ownership: Clinton Water Works Co.

Source: 5 artesian wells (3, and 5 to 8), 1,685, 1,800, 2,101, 2,101, and 2,106
ft deep. The yield of the wells is reported to be 1, 000 800 1, 250 2, 000
and 1,348 gpm. Well 8 furnishes about one-third of the supply.

Treatment: Chlorination.

Raw-water storage:

Finished-water storage: 1,250,000 gal.

None.

(Population, 30, 379)

ANALYSES

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

. Well 8 .. Well 8
Finished (finished Finished (finished
1/water water) 1/water water)
Silica (8i0y) ..ceeeceree 10 9.8 ||Hardness as CaCOy:
Iron (Fe) ........ .14 .33 Total +eececccrscenses 277 258
Manganese (Mn) ..... .00 .00 Noncarbonate...... 8 8
Calcium (Ca) .cceceee.| 64 54
Magnesium (Mg)..... 29 30 COlOT eeseesecerceccnnane 1 9
Sodium (Na) .ceeeeeees| 36 13 1) : VORI 8.2 7.9
Potassium (K) ....... 8.0 7.0 |lSpecific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 329 306 25 C.)eeeene ceceneees 670 535
Sulfate (SO,) ...... 47 23 Turbidity .. 0.6 1
Chloride (Cl)......... 29 11 Temperature (F ).. 68 -
Fluoride (F) .......... .4 .3 ||Date of collection.. 5/11/511 5/11/51
Nitrate (NOy) ......... .9 1.0
Dissolved solids.....| 388 300
Depth (feet) weeccercerrerieciecietiucierinrreererarscscascnses cesvsecenns corecensecsocaens 2,106
Diameter (inches) ..cccceveeevenneen sssssecsssersenssres ceceens cesesccesenusarsssersrone 16-12
Date drilled ......... Geeecerescectecsctsnannnoanee essesccnces seesecsesscsesersrrssesasrans 1944
Percent of SUPPLY ccccceciicnnnecciiinnnnrscensscccessanes cecscens cevescrossesessarnans 33

1/Composite sample from well 3 (10 percent) and well 7 (90 percent).
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COUNCIL BLUFFS
(Population, 45,429)

Ownership: Municipal.

Source: Missouri River.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation, am-
moniation and postchlorination.

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

Raw-water storage: None.

Finished-water storage: 13,000, 000 gal.

There is considerable variation in the composition of the water throughout the
year. The new treatment plant, now under construction, will have provisions
for softening the supply.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) c.eeverneeennn. 13 Hardness as CaCOQy:
Iron (F€) ..cevevvenveennnnns .06 Total eevvvennenerennnnoens . 262
Manganese (Mn) .......... .03 Noncarbonate ............ 88
Calcium (Ca) .............. 69
Magnesium (Mg) ......... 22 Color ....ceeeu. ceececnsencesens 4
Sodium (Na) ............... 54 1] ; (N 8.3
Potassium (K) ............ 5.0 || Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 212 25 C.)eeeereecnccecscnccnnes 720
Sulfate (SO,) .coceeeenennen. 180 Turbidity ........... cevenenes 4
Chloride (C1) ...c.cevueuees 16 Temperature (F.)...ccece... 34
Fluoride (F) ...ccvunee... i .5 || Date of collection ......... 2/27/51
Nitrate (NOj) ........eeee.s 2.0
Dissolved solids ......... 484

11



CRESTON
(Population, 8,317)

Ownership: Municipal; also supplies about 100 people outside the city limits.
Total population supplied, about 8,400,

Source: Artificial lake (impounded surface runoff).

Treatment: Coagulation with alum, lime, carbon, ammoniation (ammonium sul-
fate), sedimentation, rapid sand filtration, and chlorination.

Rated capacity of treatment plant: 1,000,000 gpd.

Raw-water storage: 461, 900,000 gal in lake.

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

ANALYSES

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

Raw [Finished Raw |Finished
water water water water
Silica (Si0y) ...ceceee. 8.2 7.3 ||Hardness as CaCOy:
Iron (Fe) coeveeeneceees .08 .03 Total cececececccnncce 96 112
Manganese (Mn) ..... .04 .02|| Noncarbonate...... 13 24
Calcium (Ca) ......... 26 32
Magnesium (Mg)..... 7.6 7.8 ||COlOr sececencorccccncces 20 4
Sodium (Na) ..ceeeees 6.0 5.3 ||PH ceveercesccncensescnsee 7.4 7.8
Potassium (K) ....... 5.9 4.8 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 101 108 25 C.)eeernnnne 225 256
Sulfate (SO,) «coeveeees 23 31 Turbidity...ccceeee 45 2
Chloride (C)).......... 3.0 6.5 ||Temperature (F.)... 42 44
Fluoride (F) .......... .4 .3 ||Date of collection... |2/27/51 | 2/27/51
Nitrate (NOy) ......... 2.8 1.2

Dissolved solids.....| 160 | 172
Regular determinations at treatment plant

Alkalinity Hardness
as CaCoO, pH as CaCQ, Turbidity
(ppm) (ppm) -
Av | Max| Min| Av|Max|Min | Av |Max| Min| Av | Max|{ Min
Raw water......... --| 92| 60| --/8,0]7.2f --]103| 8 -- == --
Finished water...] --| 90§ 50| --/8.0/7.0, --{103| 86 --| --| --

12



DAVENPORT
(Population, 74, 549)

Ownership: Davenport Water Co. ; also supplies about 500 people outside the city
limits, and the city of Bettendorf. Total population supplied, about 80, 200.

Source: Mississippi River.

Treatment: Coagulaticn with alum, sedimentation, carbon if necessary, lime for
pH adjustment, rapid sand filtration, chlorination, and fluoridation (approved
1952).

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

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

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

The water from the river flows by gravity into a raw-water wellfrom which it is
pumped at the beginning of the treatment process.

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

Silica (Si0y) ......cceeee... 7.9 || Hardness as CaCOQy: ' '
Iron (Fé) ....ccceveenvnnnnn. .07 Total cecuveiinnneiennnnnnas 128
Manganese (Mn) .......... .00 Noncarbonate ............ 61
Calcium (Ca)l ..veevvnnnneee 36
Magnesium (Mg) ......... 9.3 |[COlOr cccvvviinrnianicnnnsannne 5
Sodium (Na) ............... 3.4 |IPH ceiiviinricicinnnsicinnncans 7.2
Potassium (K) ............ 2.2 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 82 25 C.)evernerecercnnnens 291
Sulfate (SO,) ..eeevnnennn.. 56 Turbidity ........... ceseeanes 1
Chloride (Cl)......ce...... 5.0 (| Temperature (F.).......... 55
Fluoride (F) 1.cceveennenn.. .1 || Date of collection ......... 5/11/51
Nitrate (NOy) .............. 5.4
Dissolved solids ......... 196

Regular determinations at treatment plant, 1950

Alkalinity Hardness

as CaCo, pH as CaCoQ, Turbidity

(oppm) (ppm)
Av | Max| Min| Av|Max|Min | Av | Max| Min| Av | Max| Min

ng water..j ...... 125| 139} 108| 7.6 8.1|7.2 | 140 | 162 | 112] 130] 570 {35
Finished water 107) 123 94{ 7.0} 7.1[6.9 {144 1162 127{ .20]/ .83 .11
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DES MOINES
(Population, 177, 965)

Ownership: Municipal; also supplies a population of about 17, 600 in other com-
munities outside the city limits. Total population supplied, about 195, 000.

Source: Infiltration gallery along the Raccoon River, 50 to 75 percent of supply;
Raccoon River impounded, 25 to 50 percent of the supply.

Treatment: Softening with lime and soda ash, coagulation with alum, recarbona-
tion, rapid sand filtration and addition of polyphosphate for stabilization, and
chlorination.

Rated capacity of treatment plant: 48,000, 000 gpd.

Raw-water storage: Impounding reservoir, 1,570,000,000 gal.

Finished-water storage: Clear wells, 10, 000, 000 gal; tower, 2,000, 000 gal.

The infiltration gallery is constructed of reinforced concrete rings 2 ft long and
4 and 5 ft inside diameter, placed in the sand and gravel 15 to 31 ft deep
in one continaous line parallel with the river and from 150 to 300 ft back from
the main channel. It is constructed to permit the entrance of water from the
surrounding sand and gravel through openings between each ring, and serves
the double purpose of collecting the water and carrying it by gravity to the
pumping station. Af the present time the gallery is approximately 3 miles
long. |

The impounding reservoir is located southwest of Commerce in the Raccoon River
valley. Water from this source is used during drought periods or in emer-

gencies.
ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
1/Raw  [Finished 1/Raw |Finished
water |{1/water water |1/water

Silica (SiOy) ....c..... 16 11 Hardness as CaCO;:
Iron (Fé) .ccceeveennen. .10 .03 Total scceccccccscaces 342 78
Manganese (Mn)..... .03 .02 Noncarbonate...... 71 31
Calcium (Ca).........| 88 12
Magnesium (Mg).....| 30 12 COlOr seeeceessccnsancsee 5 3
Sodium (Na) .......... 16 38 ) - S 7.6 9.8
Potassium (K) ..... . 3.1 3.6 ||Specific conductance
Carbonate (COy) ..... 0 26 (micromhos at
Bicarbonate (HCO,) | 330 4.0 25 C.)..... ceressecns 677 341
Sulfate (SO,) .......... 87 90 Turbidity ..cccceevee 2 0.4
Chloride (C))......... 14 14 Temperature (F.)... 48 52
Fluoride (F).......... .3 .2 ||Date of collection... | 2/26/51|2/26/51
Nitrate (NOy) ......... 1.4 1.4
Dissolved solids.....| 432 212

Regular determinations at treatment plant

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max| Min| Av |Max{Min | Av|Max|Min
Raw water......... 229 | 275 206| 7.5( 7.8 7.4|290 | 365|202 |21 (1000 (0. 30
Finished water...| 39 | 49| 29(10.110.3| 9.8| 83 | 114 44 | .18| .61 (0

1/Infiltration gallery.



DUBUQUE
(Population, 49,671)

Ownership: icipal. ' '

Source: 8 wells (1 to 8), 1,300, 1,300, 1,460, 1,460, 1,500, 1,504, 1, 563, and
1,781 ft deep for regular supply; mine tunnel (known as the "Levels" Spring), -
auxiliary supply. The yield of the wells is reported to be 2,800 (wells 1 to 4,
pumped as a unit), 900, 2, 000, 2, 400, and 2,430 gpm.

Treatment: Chlorination and ammoniation. '

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

Raw-water storage: None. o '

Finished-water storage: Reservoirs, elevated tanks,and standpipe 12, 000, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Wells Wells
(ﬁnishe)d “ (finished
' water ' water)
Silica (SiOp) ....eecevnee... 12 || Hardness as CaCOy: S
Iron (F€) ..ccooivvenenan .24 Total .ecevennnnnennns eeseens 282
Manganese (Mn) .......... .00 Noncarbonate ........... N 18
Calcium (Ca) .............. 57. '
Magnesium (Mg) ......... 34 Color .......... cecerererensanas - 3
Sodium (Na) .eeeeeeennen.. R ) ; S S _ 7.8
Potassium (K)| ............ ‘ 2.6 || Specific conductance ‘ :
Carbonate (CQ,) .......... 0 (micromhos at S
Bicarbonate (HCOs) ..... 322 25 C.)eeerennnnnnnnnnnnne .. .525
Sulfate (SO,) ....cceeenn.n.. 18 Turbidity ....... ceeeceerennes , 2
Chloride (Cl) .............. 5.5 || Temperature (F.)........ | --
Fluoride (F) ....ccceeeuennn. : .2 || Date of collection ......... 5/10/51
Nitrate (NO,) .............. .4 . :
Dissolved solids ......... 296 «
o D terveeecessenneessssnranessrresene -
Diameter (in_cﬁes) ....... ceessesstresncscnccsascasscans ceescssccrsserses erescesenen 1,300 lé'."g ‘
Date dArilled ..oececerrecereecnreeececeronccncesoncoseees cecseresssecesamasscesssscsss | 1899-1046
Percent of supply secessussscensascse seccssesecssocsasaceane ssesscareccncase ceccens | -~ 100
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FORT

DODGE

(Population, 25, 115)

Ownership: Municipal; also supplies about 3, 500 people outside the city limits.
Total population supplied, about 28, 600.
Source: 5 artesian wells (8, 9, 12, 14, and 15), 1,040, 553, 507, 973, and 2,307
ft deep. The yield of the wells is reported to be 1, 000, 1,500, 1,500, 2,800,
and 2,800 gpm. The greater part of the supply is furnished by well 15.
Treatment: Aeration, chlorination, sedimentation, and rapid sand filtration.
Rated capacity of treatment plant: 9,000, 000 gpd.
Raw-water storage: None.

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

ANALYSES
\ (Analyses, in parts per million, by U. S. Geological Survey)
Well 15 |2/Wells Well 15 | 2/Wells
1/raw |8, 9, 12, 1/raw |8, 9, 12,
' water) | and 14 water) | and 14

Silica (8i0y) ....c.....] 29 14 Hardness as CaCO,:
Iron (Fe) ceeeerneeen. 4 16| Total ceceecrrenecene 432 466
Manganese (Mn)..... - .03|| Noncarbonate...... 172 99
Calcium (Ca) .cccoeeee| 104 115 ; '
Magnesium (Mg)..... 42 44 COlOT ceccecccceccncences - 4
Sodium (Na) ...c.ceee. 175 60 o) ; QTN 7.1 7.6
Potassium (K) ..... . } { 6.6 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 318 448 25 C.)ueececencencene -- 1,050
Sulfate (SO,) ..ceeeenee 223 170 Turbidity ..ccccceaeeees -- 2
Chloride (C))......... 227 40 Temperature (F.)... -- 52
Fluoride (F) .......... .2 .7 ||Date of collection... {12/31/48| 2/23/51
Nitrate (NO) ......... -- 3.1
Dissolved solids..... 1,073 692
Depth (feet) .ceceveercriienrenriiecciarcierscnrsence esesesssscsancacensanas - 2,307
Diameter (inches) ««eceeeeeenee cesessectacesenne ceececcoseccnsascrcesoncens 12
Date drilled ...ccccceeeiieeicncecnceencenen cecssscscseseserrosataressronanne 1948
Percent of Supply «ceecceecicnniinriinnnrnrennns sesssessccieseressanctranany --

1/Analysis by Sanitary and Hydraulic Engineer, Ames, Iowa.

2/Finished water,
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Source: Missi
Treatment: C

Ownership: M}hicipal

FORT MADISON
(Population, 14, 954)

sippi River.

agulation with alum and lune, activated carbon, sedlmentatlon,
rapid sand filtration, and chlorination.

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

Raw-water storage: 650,000 gal.

Finished-watern storage: 130, 000 gal,

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)‘
Finished ' Finished
water water
Silica (SiQ,) .......... 9.2 || Hardness as CaCO,
Iron (Fe) ...... deesssnne soes .18 Total ccceeevieracecerionness 135
Manganese (Mn) .......... .00 Noncarbonate ............ 83
Calcium (Ca) .............. 38 :
Magnesium (Mg) ......... 9.8 JJCOLOT ceeveerrriaccccnnrcrennaes 4
Sodium (Na) ............... 4.0 ||[PH cocevennnecnnns ceesesscrsonans 7.0
Potassium (K) |............ 3.0 || Specific conductance
Carbonate (CQy,) .......... 0 ‘(micromhos at
Bicarbonate ( ) eeee 64 25 C.)eveceeevnccrnnncannene 304
Sulfate (SO,) .caececeeenne.. 68 || Turbidity ............. 2
Chloride (Cl) .ieeeveenennns 13 Temperature (F.).......... 49
Fluoride (F) ...c.ceeeueeee. .1 || Date of collection ......... 4/11/51
Nitrate (NQy) .............. 7.9
Dissolved solids ......... 228 ‘
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.........| 100 | 150| 90{7.4 (7.8 7.0} 100{ 150{ --|200 {3000} --
Finished water...| 110 | 140| 100({7.0 | 7.2 | 7.0} 120| 164/ --| .5| .5} 0.5
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IOWA CITY
(Population, 27,212)

Ownership: Iowa Water Service Co. ; also supplies University Heights and
Coralville, Total population supplied, about 28, 600.

Source: Iowa River.

Treatment: Aeration (spray), prechlorination, coagulation with alum and lime,

- sedimentation, rapid sand filtration, and postchlorination.

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

Raw-water storage: 500, 000 gal.

Finished-water storage: 1,700,000 gal.

The composition of the raw water varies considerably throughout the year., Ex-
tremes for the year (Oct. 1, 1944 to Sept. 30, 1945, 36 analyses of 10-day
composites), dissolved solids, 400-203 ppm; total hardness, 345-156 ppm
(Geological Survey W.S. P, 1030, page 142, 1949),

“ ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (SiOy) .ceeverrnrenenn 11 Hardness as CaCQ,:
Iron (Fé) ...c.cevueenene .12 Y (] 7:1 eeeeeee 238
Manganese (Mn) .......... .00 Noncarbonate ............ 114
Calcium (Ca) .............. 68
Magnesium (Mg) ......... 17 (04 (] PN : 5
Sodium (Na) ...c.c.oeeeeeee. 4.6 ||PH ..cc.c... cecessascenntncenasans 7.2
Potassium (K) ............ 2. 4 || Specific conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 151 25 C.)ececencnrcnconsoncenes 491
Sulfate (SO,) .ccecvvuveneen. ~ 90 Turbidity ........... ceeerenas 1
Chloride (Cl) .c...vvevennne 11 Temperature (F.)....c..... _-—
Fluoride (F) ..ccocvvvunnnes .1 || Date of collection ......... 5/12/51
Nitrate (NOg) ....c.ceuvees 17
Dissolved solids ......... - 332
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......... -~ - --] --| -1 --} --| --| --]350]3200 3
Finished water..{ --| --| --|7.6]|8.0|7.2}240| 340| 120 --| --| --
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Ownership: Municipal,
Source: Mississippi River.
Treatment:

KEOKUK -
(Population, 16, 144)

rechlorination, coagulation with alum, softening with lime, sedi-

menation, activated carbon, ammoniation (ammonium sulfate), recarbonation,
rapid sand filtration, and postchlorination.
Rated capacity of treatment plant: 3,000,000 gpd.

Raw-water storage: None.
Finished-water storage:

1, 000, 000 gal.

The composition of the raw water varies considerably throughout the year.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (SiO,) eeeverrrennns. 8.4 || Hardness as CaCO,
Iron (Fe) ...icceeeeernnnnenn .08 Total coeecennncennnnne ceenee 170
Manganese (Mn) .......... .00 Noncarbonate ............ "t
Calcium (Ca) .............. 55 . ' .
Magnesium (Mg) ......... 7.9 [|COLOL aeviirniiensinrnoncennens : 3
Sodium (Na) |.............. 3.6 |IPH evrerreerrenrerncecececnnaes : 7.8
Potassium (K) ............ 3.0 |l Specific conductance
Carbonate (CO,) .......... 0 (micromhos at N : ‘
Bicarbonate (HCO,) ..... 114 25 C.)eerernrnennnnnnnnnnn. 362
Sulfate (SO,) ieererrennnnns 64 Turbidity ........... cerennnes -1
Chloride (Cl) .............. 9.0 || Temperature (F.).......... L=
Fluoride (F) ..ccccevnunee.. .0 || Date of collection ......... 4/11/51
Nitrate (NOg) ...cvvvenenin 7.4 :
Dissolved solids ......... 246 |
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......... 160 | 198 | 40|7.7 |8.6 | 6.8 | 198 ] 230| 62| 80 |1200 5
Finished water...|] 72 |122| 32{8.8 {9.3 {8.0]100{ 170! 68 0 2 0
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MARSHALLTOWN
(Population, 19,821)

Ownership: Municipal; also supplies Soldiers Home and about 150 people outside

the city limits,

Total population supplied, about 20, 500.
Source: 4 wells, 50, 100, 170, and 225 ft deep for regular supply.

Iowa River,

auxiliary supply. The yleld of the wells is reported to be 350, 2,000, 700,
and 700 gpm, respectively.
Treatment: Aeration, softening with lime, recarbonatlon, sedimentation, and
rapid sand filtration.
Rated capacity of treatment plant: 4, 000, 000 gpd.
Raw-water storage: None.

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

ANALYSES

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

| wenls | wens | Wells | Wells
(raw |(finished (raw |(finished

water) water) water) | water)
Silica (SiOp) ...ce.cee.] 16 9.1 ||Hardness as CaCO;:
Iron (F€) .cceeeccesece 2,7 .08 Total sceccececccences 308 112
Manganese (Mn) ..... .46 .02 Noncarbonate...... 70 72
Calcium (Ca)...... coe 81 23
Magnesium (Mg)..... 26 13 COlOX ceessocccscrcececes 5 4
Sodium (Na) .....c.... 21 21 PH coeerrececcenscrcccccse 7.7 7.5
Potassium (K) ....... 2.3 2.3 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 291 49 25 C.)eveencncnccncns 643 337
Sulfate (SO,) «..eveeese| 105 105 Turbidity ..eceeeeeeens 15 0.5
Chloride (Cl) ......... 5.0 5.5 || Temperature (F.)... 46 47
Fluoride (F) «cceceeee. .4 .3 ||Date of collection... 2/24/51} 2/24/51
Nitrate (NOg) .coeeeee| 1.8 3.5 '
Dissolved solids.....| 416 220
Depth (feet) .cocceeciennreenrncccnccacnceenes sesscnsssssessrsesscnsenn 50-228
Diameter (inches) ......... ceeessecesanes cessssnssssrressernasssasesssaes 6-12
Date drilled .iccecicececicncecascsossesscossecrcsscsasccsesssssassss ceeses --
Percent of supply..c.ccceceenecicnnnes sesesescserseenccrrsnessassssssnsns 100

20



Ownership: Municipal,

MASON

CITY

(Population, 27, 980)

Source: 6 wells (7 to 12), 1,230, 1,219, 1,200, 1,243, 1,306, and 1, 585 ft deep.
The yield of wells 7, 8, 9, and 10'is reported to be 1,000 gpm, each, and of
wells 11 and 12, 1,200 gpm, each. ‘

Treatment: None.
Storage: 6,000,000 gal.

ANALYSIS

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

Wells Wells

(composite) (composite)
Silica (SiO) «.eeveenerenene 8.3 || Hardness as CaCOy:
Iron (Fe) ..cecvveevereneenns .19 TOtal veveeereenncnrecenennns 330
Manganese (Mn) .......... .00 Noncarbonate ............ 0
Calcium (Ca) ...... ceerenes 79 .
Magnesium (Mg) ......... 32 COlOr .ecivvreennnceniosonncnes 1
Sodium (Na) ...c..ceeeeeen 40 0] ; SN 7.5
Potassium (K) ............ 2.4 || Specific conductance :
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 407 25 C. )eceenncrnrceeneecnnne 760
Sulfate (SO,) .ceeevveenrnnne 66 Turbidity ...ccccceecececnene 0.8
Chloride (Cl) ......veeunee. 7.5 || Temperature (F.)...... 50
Fluoride (F) ....ccccevuenne. .6 || Date of collection ......... 5/9/51
Nitrate (NQy) ........cc.... 2.2
Dissolved solids ......... 444
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MUSCATINE
(Population, 19, 041)

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

Source: 12 wells, each 50 ft deep. Five 8-in. wells, and five 12-in. wells are
pumped into a single suction line. The two 20-in. wells (1 and 2) are pumped
separately. The yields are reported to be (not reported for the 8-in. wells)
900 gpm, each, for the 12-in. wells, and 1,100 gpm,each, for wells 1 and 2.

Treatment: Chlorination.

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

: (composite) (composite)
Silica (SiOy) .ivvvrenrnnnn. 16 Hardness as CaCQy:
Iron (Fe) ........ ceresecones .14 Total cevevrnrenncecncncnnnne 162
Manganese (Mn) .......... .00 Noncarbonate ............ 31
Calcium (Ca) .............. 42
Magnesium (Mg) ......... 14 (610 1) o 1
Sodium (N2) ....cccceeeenne. 4.4 ||PH ceevveceeriicnnicercacenncnns 8.0
Potassium (K) ............ .6 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 160 25 C.)eveerncnnens Srececseas 334
Sulfate (SO,) ..coccevevennnes 20 Turbidity ........... 0.7
Chloride (Cl) .......ceuue.. 7.0 || Temperature (F.).......... --
Fluoride (F) ...ccccevenens .1 || Date of collection ......... 5/11/51
Nitrate (NOg) ...e0euenrenee 11
Dissolved solids ......... 204
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NEWTON
(Population, 11, 723)

Ownership: Municipal; also supplies about 1,500 people outside the c:1ty limits.
Total population supplied, about 13, 200.
Source: 11 wells 51 to 65 ft deep. The yield for most of the wells is reported to

be 300 gpm.

Treatment: Chlorination.
Raw-water storage: None,

Finished-water storage: Reservoir, 3,200,000 gal; elevated tank, 600,000 gal.

ANALYSIS

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

Finished Finished
water water

(composite) (composite)
Silica (Si0,) ....ceceveee... 22 Hardness as CaCQjy:
Iron (F€) ...covvvveennncnes .68l Total .ccocevercanenns eeseens 337
Manganese (Mn) .......... .31 Noncarbonate ............ 96
Calcium (Ca) .............. 86
Magnesium (Mg) ......... 30 COlOT ..vvvieeenenncncennsenacs 3
Sodium (Na) .......ceeeeeee T.T I PH cevereernrcresnrecansccenscans 7.5
Potassium (K) ............ 1.8 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 294 25 C.)ececenennnnne consonnes 622
Sulfate (SO,) ..ccvevvennnnns 95 . || Turbidity .......ccccecennnees 3
Chloride (Cl) .....cceeuueee 5.5 || Temperature (F. ) .......... 53
Fluoride (F) ...cccceunenen. .1 || Date of collection ......... 2/26/51
Nitrate (NOj) .......... vas 1.3
Dissolved solids ......... 414
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OELWEIN
(Population, 7,858)

Ownership: Municipal.

Source: 2 wells (35 and 42), 119 and 1, 328 ft deep. A third well (31), 122 ft deep,
is to be put into service soon (1951), The yield of the wells is reported to be
520 and 750 gpm.

Treatment: None.

Storage: 1780, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Wells Wells
35 and'42 35 and 42
Silica (Si0,) ............... 8.0 || Hardness as CaCQ;:
Iron (Fe) .ccocnevnenrennnnns .08 Total coceveveeiencensconnnns 234
Manganese (Mn) .......... .00 Noncarbonate ............ 3
Calcium (Ca) ..........u... 44
Magnesium (Mg) ......... 30 [015) o) U : 1
Sodium (N2) ...ecevveennen. 20 PH eerereieeieienccncencancennene 7.7
Potassium (K) ............ 7.8 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 282 25 C.)eveeerenercienrennenes - 526
Sulfate (SO,) ...ceeceeennne. 45 Turbidity ...cccccecieeenenneen 0.6
Chloride (Cl) .....covvuveue 2.5 || Temperature (F.).......... --
Fluoride (F) ....ccccovnenee. . 9 || Date of collection ......... 5/10/51
Nitrate (NO,) .............. 2.9
Dissolved solids ......... 302
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OSKALOOSA
(Population, 11,124)

Ownership: Municipal; also supplies about 275 people outside the city limits.
Total population supplied, about 11, 400.

Source: Skunk River, 70 percent of supply; 4 wells (11 to 14), 52, 54, 44, and 44
ft deep, 30 percent of supply. The yield of the wells is reported to be 900,
975, 900, and 1,000 gpm.

Treatment: Softening with lime and soda ash, coagulation with alum, recarbona-
tion, rapid sand filtration, and chlorination.

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

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

Finished-water storage: 750,000 gal.

At the time of the collection of the sample for analysis in May 1951, the wells were
furnishing the entire supply because of a special condition of the Skunk River
which required a long detention period for clarification. There is a possibil-
ity that the river may be discontinued as a source of supply, although this was
the principal source in 1950,

ANALYSES
(Analyses, in parts per million, by State Hygienic Laboratory, Iowa City)
Well 11 | Well 12 Well 14 | 1/Wells | 2/Wells
Silica (Si0) cveveeerernrnnes - -- - - 12
Iron (Fe) ......... cevevenens 0.4 7.5 5.0 0.1 .08
Manganese (Mn) ......... . .6 3.2 2,2 .0 .00
Calcium (Ca) .............. 68 82 92 24 25
gd:;ginesi(ulén) (Mg) .......... 21 24 26 4.9 1'57. 5
odium (Na) ............... .
Potassium (K) ............ } 12 14 13 22 { 1.3
Carbonate (CQ,) .......... 0 -- 0 5 0
Bicarbonate (HCOj)...... 251 303 361 46 58
Sulfate (SO,) ....... cevacies 57 71 59 66 59
Chloride (Cl) .............. 10 6 6.0 7 8.0
Fluoride (F) ........ cevaenn .3 .1 .2 .1 .2
Nitrate (NQ,) .............. 2.1 1.8 1.8 3.5 2.9
Dissolved solids ......... 325 372 411 167 166
Hardness as CaCO,:

Total ...ccvveenvennnnnnenn. 258 326 349 80 -~ 85
Noncarbonate «--+-+ee--- 50 54 44 34 37
Color ............. cecasessese -- -- - -- 2
PH ........... cevessractcenns . 7.4 7.2 7.2 8.6 8.3

Specific conductance

(micromhos at 25 C.) 492 562 621 241 264
Turbidity ...ccovveeeeannnne. - -- -- -—- 0.5
Temperature (F.)........ 58 52 - -- -
Date of collection ........ 12/5/50 12/5/50 |12/16/50 | 12/5/50 5/14/51
Depth (feet) ............... 52 54 44
Diameter (inches) ...... 26 26 26
Date drilled ,............. 1945 1947 1949
Percent of supply ...... - -- --

1/Finished water, composite.
2/Finished water, composite. Analyzed by Geological Survey.
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OTTUMWA
(Population, 33,631)

Ownership: Municipal; also supplies about 500 people outside the city limits.
Total population supplied, about 34, 100.

Source: Des Moines River.

Treatment: Aeration, softening with lime and soda ash, coagulation with alum or
iron sulfate, activated carbon, recarbonation, sedimentation, rapid sand fil-
tration, and chlorination.

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

Raw-water storage: None. _

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

There is considerable variation in the composition of the raw water throughout the
year.

ANALYSES
(Analyses, in parts per million, by U, S. Geological Survey)
Raw |'F‘inished Raw |Finished
water water water water
Silica (SiQ)) ....... o] 12 7.1 ||Hardness as CaCOy: :
Iron (Fe) .............. . 29 . 12 Total 0800000000800 131 80
Manganese (Mn) ..... .13 .00/l Noncarbonate...... 32 50
Calcium (Ca)..... eeeel 38 30 ,
Magnesium (Mg) ----- 8. 8 1. 3 COIOI‘----oo------oo.g--.. 40 2
Sodium (Na) ........ . 1.6 11 ) ; N 7.4 7.8
Potassium (K) ....... 3.3 3.2 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 119 36 25 C.)reeeerereeennns ' 2171 233
Sulfate (SO,) .......... 30 63 Purbidity....ccccceee 310 0.9
Chloride (C))......... 2.0 4,5 || Temperature (F.)... -- --
Fluoride (F) .......... .1 .1 ||Date of collection... | 4/10/51] 4/10/51
Nitrate (NOy) ......... 11 7.9 '
Dissolved solids..... 186 162
Regular determinations at treatment plant, 1949
Alkalinity Hardness
as CaCoO, pH as CaCoQ, - Turbidity
(ppm) (ppm)
Av | Max| Min| Av |Max|Min | Av | Max| Min| Av | Max{ Min
Raw water......... 161| 270| 85 | 7.8 | 8.5| 7.0| 224| 338 | 156 |416 {8000 20
Finished water...| 36| 80| 16 8.0 9.2] 7.2| 86. 122 701 .20} 1.5 0
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SIOUX CITY
(Population, 83, 991)

Ownership: Municipal; also supplies Morningside, Leeds, and Riverside. Total
population supplied, about 91, 000,

Source: 12 wells (2 to 7, 11, 14, and 16 to 19), 288 to 377 ft deep. The yield of
the wells is reported to range from 1,110 to 1, 750 gpm.

Treatment: Chlorination.

Raw-water storage: None.

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

ANALYSIS

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

 Finished Finished
1/water " 1/water

Silica (Si0,) ..eevevrennnne. 25 Hardness as CaCOy:
Iron (F€) .iveviivennnenennes .40 Total ccoeeveeveinnens S 472
Manganese (Mn) .......... .12 Noncarbonate ............ 141
Calcium (Ca) .........u.... 125
Magnesium (Mg) ......... 39 COlOT .evieinirnennransncanencne 2
Sodium (Na) ............... 37 PH ceeiereeninnnnnceecescecnnnes 7.5
Potassium (K) ............ 8.4 Speclflc conductance
Carbonate (CO) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 404 25 C.)everennncesennenannncs 982
Sulfate (SO,) ..cevvvvenrnnns 183 Turbidity ......ceceee arecaras 1
Chloride (Cl) .............. 26 Temperature (F.).......... 54
Fluoride (F) ...cecevveneen .1 || Date of collection ......... 6/15/51
Nitrate (NOy) .............. 1.2
Dissolved solids ......... 672
Depth (feet) ....cceeiiinieneereiinieeerensciesereesesonnanns cecessescerccersssanans 323-374
Diameter (inChes) ......cccveeeererereecerenecencenes vesereesenens cereecncenenses 16-20
Date drilled ..........ccceeereeeenneeencenncenneranens teessesennesensersrassansenan 1940-48
Percent of SUPPLY ....ccceevvinercnenrecenreennees ceseceasssennsentcsnceaseransanss --

1/Composite sample, wells 14, 17, 18, and 19, Main Street pumping station.
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Ownership: Municipal.
Source: 7 wells (7 to 13),

WATERLOO
(Population, 65,198)

Treatment: Chlorination and ammoniation.

Raw-water storage: None.

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

ANALYSIS

84, 82, 87, 81, 82, 87, and 81 ft deep. The yield of
each well is reported to be 2,000 gpm.

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

Finished Finished
water water

(composite) (composite)
Silica (8i0,) ...c.....uee.n. 16 Hardness as CaCQy:
Iron (F€) ...ccccvvnvennennns .04 Total ceeeereneceennccennnnes 241
Manganese (Mn) .......... .00 Noncarbonate ............ 48
Calcium (Ca) ..cccvevvneen. 67
Magnesium (Mg) ......... 18 COlOTr «.cvvnvviiennennnnccncnens 2
Sodium (Na) .......cceeueee 6.6 [IPH cevceerrerereecerrecenecnancas 7.9
Potassium (K) ............ . 8 || Specific condnctance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 236 25 C.)eeeennncrncnccnncnnnee 47
Sulfate (SO,) ..ceceveeennnn. 35 Turbidity ......ccccceevennne. 0.6
Chloride (Cl) .............. 10 Temperature (F.)...cc...... --
Fluoride (F) ....c..e....... .2 || Date of collection ......... 5/9/51
Nitrate (NQy) .............. 13
Dissolved solids ......... 294
Depth (feet) .coeeecerirrierirennintencrecinrsaccrcsaconcnnes ceeresececessrarenssocte 81-87
Diameter (inChes) .cc.ccecvveeiinricrnnrscnrcccennes cecesesanases eeeessnaes cevecnes 16024
Date drilled ...ccceevserarsesiserrnircsstececsncsassssssssossessssessssascssasscnses 1931-48
Percent of SUPPLY ...cvvcerecciiiarccncnccncnnssnnsas sesessisacesesnssrsnsssssasons 100
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Ownership: Municipal.
Source: 8 wells.

Treatment: Chlorination.

KANSAS

ARKANSAS CITY
(Population, 12,903)

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

Raw-water storage:

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

ANALYSIS

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

Finished Finished
water water

» (composite) (composite)
Silica (Si0,) ...svrerevnnnes 14 Hardness as CaCOy:
Iron (Fe) ...ceevvernrnnennn. .0 Total ccennnieeeiieennenanes 342
Manganese (Mn) .......... - Noncarbonate ............ 130
Calcium (Ca) .............. 106
Magnesium (Mg) ......... 19 COlOT ..uvirriinnecnccnrccnnnens 5
Sodium (Na) ............... 107 PH ceeiiriiriiniinncercccncnnes 7.5
Potassium (K) ............ 2.8 || Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCOy) ..... 260 25 C.)ecereennrercanncecens 1,110
Sulfate (SO,) ....cvvuvenenen 119 Turbidity ..ccccccceeeeeneece. --
Chloride (Cl) .............. 162 Temperature (F.).......... --
Fluoride (F) ............... .3 || Date of collection ......... 5/25/51
Nitrate (NOg) ........ccuuee. 5.0
Dissolved solids ......... 706
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ATCHISON
(Population, 12, 792)

Ownership: Atchison City Water Works, Inc. (nonprofit company); also supplies
about 1, 500 people outside the city limits. Total population supplied, about
14, 300.

Source: Missouri River,

Treatment: Plain sedimentation in two basins of 2, 000, 000 gal capacity, each,
coagulation with lime and alum, sedimentation, break point chlorination, and
rapid sand filtration.

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

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

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

The composition of the raw water varies throughout the year,

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) .ececenrnreens. 14 Hardness as CaCOy:
Iron (Fe) ........ ceeeren .01 Total ceceeeernnnnenen ceseeee 286
Manganese (Mn) .......... .00 Noncarbonate ............ 94
Calcium (Ca) .............. 82
Magnesium (Mg) ......... 20 [61¢] 1) PN 2
Sodium (Na) ...c..eeceeeene . 59 0] ; PRI 8.0
Potassium (K) ............ 5.6 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 234 25 C.)ececeneniennennee , 779
Sulfate (SQ,) ............... 181 Turbidity ........... cesrcenes 0.3
Chloride (Cl1) ....ccoevennee 27 Temperature (F.).......... 35
Fluoride (F) ............... .4 || Date of collection ......... 3/23/51
Nitrate (NOQy) .............. 2.7 ’ '
Dissolved solids ......... 538 '
Regular determinations at treatment plant
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(opm) (ppm) .
Av | Max| Min| Av{Max|Min | Av | Max| Min| Av | Max| Min
Raw water......... 160|280 | 88| 7.9(8.4 | 7.1|210| 360| 120{1500{2000( 10
Finished water.,.] 150/ 240]| 80| 7.9|8.6 | 7.2]2204 380 120] .1] .2| .05
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COFFEYVILLE
(Population, 17,113)

Ownership: Municipal.

Source: Verdigris River.

Treatment: Coagulation with alum, softening with lime and soda ash, activated
carbon at times, sedimentation, recarbonation, coagulation with alum, sec-
ondary sedimentation, rapid sand filtration, and chlorination,

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

Raw-water storage: --

Finished-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 (8i0y) ....c.ceu. 9.0 7.9 ||Hardness as CaCOj:
Iron (Fe) Ty . 02 . 00 TOtal seceov0esccese e 176 82
Manganese (Mn) ..... - --|| Noncarbonate...... 32 58
Calcium (Ca) .ccveeene 54 30 - .
Magnesium (Mg)..... 10 1.7 |[COlOr cecccseseccscscsees 50 5
Sodium (Na) ..c.ceeeee]l 28 28 PH .ovurererecerecocncneee |~ T.9 9.4
Potassium (K) ....... 2.2 2.1 ||Specific conductance | - ,
Carbonate (CO,) ..... 0 8 (micromhos at . .
Bicarbonate (HCO,) | 176 13 25 C.)eeeeesoseseenns | - 480 327
Sulfate (SO) .......... 26 39 Purbidity .cccceececess -- -=
Chloride (Cl)......... 51 '57 Temperature (F.)... 74 57
Fluoride (F) .......... -- 1 ||Date of collection... | 5/31/51{5/31/51
Nitrate (NOy) ....... . 2.2 1.4 ’
Dissolved solids.....| 297 215

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......... == ==} == == == == == == == --] --| --
Finished water,,.| 58| --| --19.0| --f --]114) --| -- 1] --| --
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DODGE CITY
(Population, 11,262)

Ownership: Municipal.

Source: 6 wells. The yield of the wells is reported to range from 500 to 1,200
gpm. The water is pumped from the wells directly into the distribution
system.

Treatment: None.

Storage: 1,000,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Wells : Wells
(city tap) (city tap)
Silica (Si0;) ..cvvvvreennn. 29 Hardness as CaCOy:
Iron (Fe) .ccevvevenvennnenn. .00 Total cecevennncrenncnnonnnes 248
Manganese (Mn) .......... _— Noncarbonate ............ S 56
Calcium (Ca) .............. 63
Magnesium (Mg) ......... 22 COlOT .uveiiennnenenneccnnnans 5
Sodium (Na) ............... 17 pH ........ testscsstctcsncannnans 7.6
Potassium (K) ............ 3.6 || Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 234 25 C.)eveernencccnnncnnnes 528
Sulfate (SO,) ..cevevuvennnn. 54 Turbidity ........... cecernans --
Chloride (Cl) .............. 15 Temperature (F.).......... ‘ -
Fluoride (F) .cccecevvvennee 1. 6 || Date of collection ......... 5/23/51
Nitrate (NO) .....c.ceunes 13 '
Dissolved solids ......... 368
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EL DORADO
(Population, 11,037)

Ownership: Municipal,

Source: Satchel Creek impounded in Lake El Dorado, 4.7 miles from the Court-
house in the city. Walnut River, emergency supply

Treatment: Coagulation with alum and lime, sedimentation, activated carbon at
times, rapid sand filtration, and chlorination. Copper sulfate is used for con-
trol of algae, when necessary.

Rated capacity of treatment plant: 2,500,000 gpd.

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

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

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) ...c.ccueeeen.. 9.2 ||Hardness as CaCOQy:
Iron (Fe) ........ cesrencenns .00 Total .ccvenvnrinnennnnnnne. ’ 121
Manganese (Mn) .......... - Noncarbonate ............ 52
Calcium (Ca) ......ceuuuuu. 43
Magnesium (Mg) ......... 3.4 ||COlOr .ccuvvrrvrnninninrcnnannes 10
Sodium (Na) ............... 5.0 1) & SN 7.8
Potassium (K) ............ 2.8 Specific conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 85 25 C.)eceerencnncnnnncnncns 268
Sulfate (SO,) ..cccecevnenen. 50 Turbidity ...c.ccceeveeeenene. --
Chloride (Cl) .......ceeuueu. 7.8 Temperature (F. ) .......... --
Fluoride (F) ...ccceuveenen. .0 || Date of collection ......... 5/24/51
Nitrate (NQy) .............. 1.4 '
Dissolved solids ......... 179
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Ownership: Municipal.

Source: Neosho River (impounded).

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

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

Raw-water storage: (Not reported.)

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

EMPORIA

(Population, 15, 669)

Emergency supply, Kaholo Lake,

ANALYSES
(Analyses, in parts per million,,vby U. S. Geological Survey)
Raw |Finished Raw |Finished
water | water water water
Silica (Si0y) .......... 10° 10 Hardness as CaCO,:
Iron (Fe) ............... 1.8 .01 Total cceveccrcccscncs 115 107
Manganese (Mn) ..... - --|| Noncarbonate...... 6 39
Calcium (Ca) ......... 36 41
Magnesium (Mg)..... 6.2 1.1 ||COlOr eececcceaccenccnnee 100 5
SOdi‘lm (Na) 00O OESS 7. 3 6. 5 H 00 0000000000000 000NSCLY 7. 5 10. 5
Potassium (K) ..... . 2.9 2.6 ||Specific conductance
Carbonate (CO,)..... 0 1/41 (micromhos at
Bicarbonate (HCO,) | 133 0 25 C.)ucerecencncenee 244 269
Sulfate (SO,) ..cevvueee 13 45 Purbidity ..ccceceeeeees - --
Chloride (C)) ......... 2.8 8.0 ||Temperature (F.)... -- --
Fluoride (F) ..c.ccuee. - .1 ||Date of collection... | 5/24/51|5/24/51
Nitrate (NOy) ......... 3.9 1.7
Dissolved solids.....] 192 168 _
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......... =] —=] ee| e -] -- S -] -- - -
Finished water...| 68| --| --19.0| --| --| 102{ -- - 1 - -

1/Includes the equivalent of 1. 0 ppm of hydroxide (OH).
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GREAT BEND
(Population, 12, 665)

Ownership: Western Light and Telephone Co., Inc.
Source: 4 wells (1 to 4), 75, 117, 68, and 99 ft deep.

Treatment: Chlorination.
Finished-water storage: None.

Water from the wells is pumped directly into the distribution system.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Finished
water Well 2 Well 3 Well 4
(composite) |

Silica (Si0) ............ 18 - - -
Iron (Fe)ueeirererearencenenconcenes .0 - - -
Manganese (Mn) .....cccceeeeeene - - - -
Calcium (Ca) .c.euvvererennens 92 - -- -
Magnesium (Mg) ....c.e.eue.. 18 -- -- --
Sodium (Na)..... cersees cerecsenns 107 .- -- _—
Potassium (K) ....ccceeveereeenes 3.6 - - _—
Carbonate (COy) ....cevveveneenne 0 -- - --
Bicarbonate (HCOy)............. 202 212 204 204
Sulfate (SO,) +++++- 156 - - -
Chloride (Cl). .cccveeeeeernnnnens 135 170 145 140
Fluoride (F) ...ccoeuveues coecccns .6 _— - -
Nitrate (NOg) .cccevreeneecerences 3.0 -- - -
Dissolved s0lidS ..cccceceveenen. 678 688 660 713
Hardness as CaCO,:

Total .......... cereenes 304 292 306 296

Noncarbonate ........... 138 118 139 129
COlOr.eecececnennes ceeee cescecennane 0 -- - -
o) SN 7.6 -- - -
Specific conductance

(micromhos at 25 C.) ...... 1, 040 1,080 1,030 1,030
Turbidity ....... -- - - -
Temperature (F.) .....ccconeeee - - - .
Date of collection .cceeeeececeess 5/23/51 5/23/51 5/23/51 5/23/51
Depth (feet) eeveeerceroenenennenee cersereecesesane 119 68 99
Diameter (inches) ....cceceeueees 18 18 19
Date drilled ..ccceeecennneccoccanss 1937 1937 19486
Percent of supply ..ccccoeeeeees crsecsssavescnene S -- -~
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(Population, 33,575)

HUTCHINSON

Ownership: Glenn Dunn Co., Wichita, Kans.

Source: 8 wells (Adams Street, Main Street, Northwest, Northeast, Cleveland,
Lorraine, North, and East), 65, 75, 60, 58, 80, 50, 65, and 59 ft deep, res-
pectively; each 24 in, in diameter.

Treatment: Chlorination.
Finished-water storage: None.

Water from the wells is pumped directly into the distribution system. Partial
analysis of a sample from each well indicates a range in dissolved solids from
479 to 1,070 ppm and hardness from 232 to 366 ppm.

ANALYSES

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

F inifhed Northeast Adams Street
water well well
(composite)

Silica (Si0y) .icvevererererrrererccnnes 16 -- -=
Iron (Fe) ess00cccssscvsessssenses escese ,0 - -
Manganese (Mn) ooooooo Ry ecee - - -
Calcium (ca) L Y Y T YR YY YT Y] 110 - -
Magnesium (Mg)aouo-ooco--c-o.-oaooa 19 - -
SOdiuIn (Na).o ooooooooooo scccesscccssee 144 - -
Potassium (K) sessoscee ssccsssssccces 3, 4 - -
Ca.rbona.te (CO‘) oooooooo ssccce s0ccscs 0 - -
Bicarbonate (HCOg).....ccceeeueee.. 255 230 270
Sulfate (SO‘)-oooo. ooooooooo essccees vess 125 - -
Chloride (Cl) ooooo seseseccressnee seves 230 125 385
Fluoride (F) ey seseevsssece sess . 5 - -
Nitrate (Nos) seveccsrcesce esccscesssen 11 - -
Dissolved SOlidS ®00s0000cs0ssessonee 853 479 1, 070
Hardness as CaCO;:

Total ..... eosessecseene ssseene cossene 352 232 364

Noncarbonate ....... cesseosscensne 144 44 143
COIOr ®0sesessencseccsneser eessesss ssscsce 0 - -
pH 0 ces0csssccssresssscense sscccescess cee 7. 3 - -
Specific conductance

(micromhos at 25 C.)...ceccu.. 1,340 854 1,810
Turbidity ecssessccce se000 200000 s00ss00 - - -
Temperature (F, ) ccecceese - - -
Date of collection «.e.eeeeesesenannes 5/23/51 5/23/51 5/23/51
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Ownership: Municipal.

INDEPENDENCE

Source: Verdigris River (impounded).
Treatment: Softening with excess lime, coagulation with alum, activated carbon
at times, sedimentation, rapid sand filtration, and chlorination.
Rated capacity of treatment plant: 5,000,000 gpd.
Raw-water storage: (Not reported.)
Finished-water storage: 2,000,000 gal.

(Population, 11, 335)

ANALYSES

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

Raw |[Finished Raw Finished
water | water water water
Silica (SiOp) ..cceeeees 9.4 7.0 ||Hardness as CaCO;: :
Iron (Fe) oooooooooo cose .12 .00 Total +ccevcccecescace 186 143
Manganese (Mn)..... - --|| Noncarbonate...... 29 82
Calcium (Ca)......... 58 49
Magnesium (Mg)..... 10 9.2 ||COlor eceececiectcasasaces 100 0
Sodium (Na) .......... 29 29 4] ; (PRI 7.9 7.5
Potassium (K) ....... 2.5 | 2.6 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 191 74 25 C.)eerrevecncenens 501 432
Sulfate (SO,) ....... 27 69 Turbidity .ccceeecececes -- --
Chloride (C}) ......... 52 49 Temperature (F.)... -- 80
Fluoride (F) .......... .2 .1 ||Date of collection... | 5/31/51| 5/31/51
Nitrate (NOy) ......... 1.8 1.4 '
Dissolved solids..... 322 281
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JUNCTION CITY
(Population, 13,462)

Ownership: Municipal; also supplies about 500 people outside the city limits.
Total population supplied, about 14, 000.
Source: 6 wells (2 to 7), 66, 59, 73, 67, 71, and 70 ft deep. The yield of well 2
is reported to be 950 gpm, and of remaining wells, each 1,000 gpm.
Treatment: Aeration, softening with lime and soda ash, coagulation with alum,
sedimentation, rapid sand filtration, recarbonation, and chlorination.
Rated capacity of treatment plant: 3,000, 000 gpd.
Raw-water storage: None. ’
Finished-water storage: 2,200,000 gal.

Water from several wells is mixed before entering treatment plant.

(Analyses, in parts

ANALYSES

per million, by U. S. Geological Survey)

1/Raw |Finishe 1/Raw |Finished
water |2/water water |2/water
Silica (Si0)) ....... | 23 20 Hardness as CaCOj,:
Iron (Fe) ........ vesoss .01 01| Total eececeecrennanee 284 122
Manganese (Mn)..... .00 .00|| Noncarbonate...... 42 57
Calcium (Ca) .........| g8 o
Magnesium (Mg)..... 16 - 13 COlOr coorsessessescences 3 2
Sodium (Na) ...ccceee. 28 26 PH ccocrvecrnescercrcnnean 7.5 8.1
Potassium (K) ....... 7.3 7.4 [|Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 995 79 25 C.)eerecerenes 658 392
Sulfate (SO,) .......... 55 50 Turbidity ...... 1.0 0
Chloride (C)) .........| 33 33 Temperature (F.)... 58 59
Fluoride (F) .......... 4 3 ||Date of collection... | 3/20/51| 3/20/51
Nitrate (NOy) ......... 15 2
Dissolved solids..... 424 254

1/Composite of all wells.

2/Three wells.
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KANSAS CITY
(Population, 129, 553)

Ownership: Municipal; also supplies about 35, 000 people outside the city limits.
Total population supplied, about 164, 600.

Source: Missouri River. The raw water is obtained by means of either or both
of two intake structures and equipment. It isfirst pumped to the electric
power station where it is used for condensing purposes. When it leaves the
condenser a sufficient amount is pumped to the settling basins at the water
plant for the city supply. The remainder is wasted back into the river.

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

Rated capacity of treatment plant: 31, 750, 000 gpd.

Raw-water storage: None.

Finished-water storage: Reservoirs, 17,000,000 gal; elevated storage, 1,800, 000

gal.
ANALYSIS

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

Finished Finished
water - water
Silica (Si0,) ............... 15 Hardness as CaCO,
Iron (F€) ...ecevvreerennens .01 TOtAl veevererenennnnennnnss 276
Manganese (Mn) .......... .00 Noncarbonate ............ 82
Calcium (Ca) .............. 75
Magnesium (Mg) ......... 22 COlOr .ucviniienencernncenennns 3
Sodium (Na) .........e..... 59 | PH ceeeverenncnccssescssscccccens 7.9
Potassium (K) ............ 5.6 || Specific conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 237 25 C.)eeeerrncnnceneccnnsens 770
Sulfate (SO,) ...ceceeeneenn. 172 Turbidity ....cccceccceeeeeene. 0.3
Chloride (Cl) .....ccvuuun.. 29 Temperature (F.).......... 46
Fluoride (F) ...cccovvuennes .4 || Date of collection ......... 3/23/51
Nitrate (NOy) .............. 2.8
Dissolved solids ......... 520
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......... 153 | 253102 | 8.2 (8.6 [7.9}220 | 368 | 136 |1870|9830] 26
Finished water...| 152 | 252| 99 |7.918.4 7.4 {235 [360| 158 | <1| <1| <1
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LAWRENCE
(Population, 23,351)

Ownership: Municipal; supplies also the University of Kansas and about 3, 000
people outside the city limits. Total population supplied, about 31, 300.

Source: Kansas River (60-75 percent of supply); 3 wells (1 to 3), 50, 50, and 51
ft deep (25-40 percent of supply). The yield of the wells is reported to be
450, 450, and 400 gpm. :

Treatment: Prechlorination, softening with lime and soda ash, coagulation with
alum, copperas (part time only), chlorine dioxide when needed, carbon, re-
carbonation, addition of calgon, sedimentation, rapid sand filtration, and
ammoniation.

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

Raw-water storage: 1,900,000 gal.

Finished-water storage: 1,373,000 gal,

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
1/Raw [Finishe 1/Raw  |Finished

water water water water
Silica (8i0y) ...eeeeses 24 18 Hardness as CaCOj: X
Iron (Fe) .eueeeee .02 .01 Total weecccrccccenane 368 109
Manganese (Mn)..... .00 .00{| Noncarbonate...... 54 52.
Calcium (Ca) ....... .| 118 32
Magnesium (Mg).....| 18 7.1 ||COlOT ceeereecaranccanee 5 2
Sodium (Na) ..cceeeeees 53 55 PH ccveiererrosescnseconce 7.5 9.0
Potassium (K) ....... 6.8 6.5 ||Specific conductance
Carbonate (COy) ..... 0 17 (micromhos at
Bicarbonate (HCO,) [ 384 34 25 C.)eeernnne 890 506
Sulfate (SO,) .c.cevenee 82 80 Purbidity ...cceceeee 95 0.3
Chloride (Cl)......... 64 70 Temperature (F.)... 46 47
Fluoride (F) .......... .2 _2 ||Date of collection... | 3/21/51; 3/21/51
Nitrate (NOg) .cccveeee 4.4 2.0
Dissolved solids.....] 568 324

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......... 220 {350 | 100f 7.918.3 | 7.2 275 450| 120 ({1800 |15000 20
Finished water..| 50| 80 36/ 9.119.6 8.7 112 152| 84| <1| <1} <1

1/Kansas River 75 percent, wells 25 percent.
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LEAVENWORTH
(Population, 20,579)

Ownership: Municipal; alsc supplies about 600 pecple outside the city limits.
Total population supplied, about 21, 200.

Source: Missouri River, '

Treatment: Plain sedimentation, softening with lime and soda ash, sedimentation,
rapid sand filtration, recarbonation, and chlorination,

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

Raw-water storage: 15,000,000 gal.

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

The composition of the raw water varies throughout the year.

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

Silica (Si0y) .veeverrneen.n. 13 Hardness as CaCOy:
Iron (Fe) ........ cerrercenes .05 Total vveeerrereenencnncnnes 130
Manganese (Mn) .......... .00 Noncarbonate ............ A 56
Calcium (Ca) ..ccceeuvennen 27 ‘
Magnesium (Mg) ......... 15 Color ........... cereeeseecaenas 2
Sodium (Na) ............... 55 PH ceerrriiiiiiiecccnccnannns 8.9
Potassium (K) ............ 5.3 || Specific conductance
Carbonate (CQ) ....... 14 (micromhos at _
Bicarbonate (HCO;) ..... 62 25 C.)eeereercncnrcncnnnnnes 523
Sulfate (SO,) .coevvevennnen. 140 Turbidity ......... eesesscarsn 0.5
Chloride (Cl) .............. 24 Temperature (F.).......... 74
Fluoride (F) ..cceveeuene.. .4 || Date of collection ......... 3/23/51
Nitrate (NOj) .............. 2.9
Dissolved solids ......... 346

Regular determinations at treatment plant, 1950

Alkalinity Hardness

as CaCO, pH as CaCQ, Turbidity

(ppm) (ppm)

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

Raw water......... =] - -] =] ==
Finished water..] 60| 112] 42| 8.2] 9.6} 7.2| 110} 118 100 | <1 | =<1 | =1

41



MANHATTAN
(Population, 19, 056)

Ownership: Municipal; also supplies about 2, 000 people outside the city limits.
Total population supplied, about 21, 100.

Source: 5 wells (5 to 9), 68, 68, 63, 64, and 68 ft deep. The yield of the wells is
reported to be 1, 600, 1,200, 1,500, 800, and 1, 700 gpm.

Treatment: Softening with lime and soda ash, and rapid sand filtration.

Rated capacity of treatment plant: 4,500,000 gpd.

Raw-water storage: None.

Finished-water storage: 2,600,000 gal in reservoir and elevated tank.

A different well is pumped every half hour. Determinations made at the treatment
plant show little or no difference in the chemical composition of water from
each of the wells,

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
1/Raw lFlmshed" 1/Raw |Finished
water |1/water water |1/water

Silica (8i0)) .......... 31 17 Hardness as CaCO;:
Iron (Fe) ..cceeeeeee. . 6.9 .01 Total weeeesseces 370 54
Manganese (Mn) ..... 1.4 .00|| Noncarbonate...... 20| . 12
Calcium (Ca).........| 113 14
Magnesium (Mg)..... 21 4.6 ||COlOrccceceeceecacses.. . 2 2
Sodium (Na) ........ . 29 33 1) ; (N 7.3 8.3
Potassium (K) ....... 5.1 5.5 ||Specific conductance
Carbonate (COy) .....| ¢ 0 ~ (micromhos at ,
Bicarbonate (HCO,) { 428 51 25 C.)ecerecncennnens 755 296
Sulfate (SO,) ..cveeeee. 52 55 Turbidity ....ceeeveeees 0.9 0.2
Chloride (C})......... 18 25 Temperature (F. )... 56 56
Fluoride (F).......... 4 .1 ||Date of collection... | 3/20/51| 3/20/51
Nitrate (NOy) ......... .9 1.4
Dissolved solids.....| 488 196
Depth (feet) ccceveercerrcerieinriscciecircnrannes cearecersnsstercenscens 63-68
Diameter (inches) ....cccceeeenvecncnnnnneen. seecersceacecscscsserannns 18-26
Date drilled .cacecceriecieiiccseniacnssssnceccesenas assesccsccocensorssosans 1929-45
Percent of SUpply ...cceceeenneiiiinncenicennnnss seiseecssesavossssscannne 100

Regula'r determinations at treatment plant , 1950

Alkalinity Hardness

as CaCoO, pH as CaCOy, Turbidity

(ppm) (Ppm)

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

Raw water......... 424 | 430 400{6.9 | 7.5]5.3 {450 | 463 | 425 | 100 | 120 90
Finished water...] 45| 48| 38|9.5(10.6(8.6| 75 ] 85] 65 |=<1|<1| <1
1/Composite.
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Ownership: Municipal.

NEWTON
(Population, 11, 590)

Source: 7 wells in use; four additional wells drilled butnot in use at this time.
The wells are located 7 to 10 miles from the city.

Treatment: Chlorination.

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

Raw-water storage: --

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

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

(composite) (composite)
Silica (Si0,) .....ovvvvreens 26 Hardness as CaCOy:
Iron (Fe) ........ crecascenes .00 Total ceceeverenecrceniennnes 167
Manganese (Mn) .......... -- Noncarbonate ............ 0
Calcium (Ca) ..c..cuveneee. : 53
Magnesium (Mg) ......... 8.4 ||COlOr ..eeverrinnecnrcerconncnns 0
Sodium (N2) ...c.cevvenveee. 27 1) ; QPP 7.0
Potassium (K) ............ 1.4 || Specific conductance :
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCOj) ..... 211 25 C.)ececennnencnne eeeeenes 416
Sulfate (SO,) ....cevveennn.. 28 Turbidity ...cccccecieeecenene -
Chloride (Cl) .............. 8.8 || Temperature (F.).......... -
Fluoride (F) ...cccvvveenene .0 || Date of collection ......... 5/24/51
Nitrate (NO) .............. 7.7
Dissolved solids ......... 264
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Ownership: Municipal.

PARSONS
(Population, 14, 750)

Source: La Bette Creek. Auxiliary supply, Neosho River.
Treatment: Coagulation with alum and lime, sedimentation, rapid sand filtration,
and chlorination. Copper sulfate is used for the control of algae when neces-

sary.

Rated capacity of treatment plant: 5,180, 000 gpd.
Raw-water storage: 10,000,000 gal.
Finished-water storage: 510,000 gal.

ANALYSIS

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

La Bette Cr. La Bette Cr.
(finished - (finished
water) water)
Silica (Si0,) ...ceveeneeenn. 4.9 || Hardness as CaCOQ,:
Iron (Fe) ..ccccvvvevvnennnnn .00 TOtal cevevernneencnreccnnens 131
Manganese (Mn) .......... -- Noncarbonate ............ 66
Calcium (Ca) .............. 43
Magnesium (Mg) ......... 5.8 || Color ....cccee.e cevescernsenes 25
Sodium (Na) ............... 10 |+ : (RN cesesersssessene 7.2
Potassium (K) ............ 2.4 Specmc conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 79 25 C.)ececeenccnnncancnccnns 329
Sulfate (SO,) .cceceveeenenn. 82 Turbidity ..c..ccvcecencennnee. --
Chloride (Cl) ....... cereene 7.2 || Temperature (F.).......... 79
Fluoride (F) .cceveveenennen .0 || Date of collection ......... "5/31/51
Nitrate (NOg) ....ccceneuns 1.1 ’
Dissolved solids ......... 224 |
16098
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PITTSBURG
(Population, 19, 341)

Ownership: Municipal.

Source: 3 wells (1 to 3), about 1,400 ft deep.

Treatment: Softening with excess lime, coagulation with alum, sedimentation, re-
carbonation, and rapid sand filtration.

Rated capacity of treatment plant: 3, 630 000 gpd.

Raw-water storage: None,

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

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Well 1 Well 2 Well 3 Finished
(raw (raw (raw water
_ water) water) water) (composite)
Silica (S10,) .eeeeerrecrcecnernens 10 9.7 8.9 4.7
Iron (Fe).ceeeeenenennnnes cereene .02 .12 .25 .02
Manganese (Mn) .....cceeeeersene -- C-- -- --
Calcium (Ca) ..ccceeeeeenenens 66 68 67 11
Magnesium (Mg) .ccceeveeennees 31 33 34 14
Sodium (Na)............. 86 82 91 87
Potassium (K) ...cceeveveenncenss 5.4 5.1 6.2 5.4
Carbonate (CO)) ......... ceerenne 0 0 0 --
Bicarbonate (HCOy)............. 333 334 355 1/68
Sulfate (SO,) se+eerrecsscnncerercas 72 82 90 87
Chloride (C))........ cescesssases . 100 86 82 98
Fluoride (F) ...cceceveneee cesecne .5 .5 T |
Nitrate (NOg) ..cceuvereaceccnee .1 .9 .8 T
Dissolved solidS ....ccceceveenee. 535 531 556 342
Hardness as CaCOj,: -
Total c.ocevierincnncenaicscncnns 292 305 307 85
Noncarbonate .........cccec0.. 19 32 16 30
COlOT. uucuienrncesencn sonnerennene 5 5 10 5
) + (O SRR 7.5 7.4 7.3 8.6
Specific conductance
(micromhos at 25 C.) «..... 929 929 933 615
Turbidity ..c.cceevieeccrcccnscnnnens -- -- -- --
Temperature (F.) ..c..ceeeeees. 70 -- 68 85
Date of collection............. . 11/29/51 11/29/51] 11/29/51 11/29/51
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......... 272 § -- --] == -=| --]297 - = == -- --
Finished water..! 60 | -~ | --| =--| --f --] 85| -=| =--} -={f -=[ ==

1 /Includes the equivalent of less than 5 ppm of carbonate (CO,).
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Ownership: Municipal.
Source: 10 wells (N-1, N-2, N-3, and 4 to 10), 62, 69, 86, 77, 62, 78, 70, 71,
64, and 75 ft deep. The yield of the wells is reported to be 1,040, 900, 800,
1,090, 1,040, 1,120, 1,090, 1,020, 900, and 1,200 gpm,

Treatment: Chlorination.

SALINA
(Population, 26,176)

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

Raw-water storage: None.

Finished-water storage: 2,671,000 gal.

ANALYSIS

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

Finished Finished
water water

(composite) (composite)
Silica (Si0,) ............... 24 Hardness as CaCOQ,:
Iron (F€) ...oovvvnveeennnens .08 Total veereeennnnenennnenes .. 552
Manganese (Mn) .......... .44 Noncarbonate ............ 184
Calcium (Ca) .............. 176 _
Magnesium (Mg) ......... 27 Color .......... cetnsceracesenns 3
Sodium (Na) ............... 47 0 - N 7.3

 Potassium (K) ............ 8.5 || Specific conductance

Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCOj) ..... 450 25 C.)ecrecenencereniaccnnns 1,150
Sulfate (SO,) .c.cvueennne.. 188 Turbidity ........... cecrences 0.6
Chloride (Cl) .....cueeue.. 68 Temperature (F.).......... 58
Fluoride (F) ....... cevenens .2 || Date of collection ......... 3/20/51
Nitrate (NQy) .............. 1.8
Dissolved solids ......... 800
Depth (fEet) evevvvvvevvereeeeeennes reresersssraessenise veennenene rerenrenenennene 62-86
Diameter (INChES) ..cccceeviereceeneeneeceerrceecenssccnnes ceccscccccreranssnnas 24
Date drilled ...c.ccceeeviiiennnnnnccccoconccnsconscnsses eeresscesssennss ceecane covese 1924-49
Percent of supply ......... O cesesessesnanes : 100
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TOPEKA
(Population, 78, 791)

Ownership: Municipal; also supplies about 14, 200 people outside the city limits
and 1, 000 at Forbes Air Base, Total population supplied, about 94, 000.

Source: Kansas River, 90 percent of supply; 3 wells, 37, 50, and 50 ft deep, 10
percent of supply. Water from the river and wells is mixed before entering
the sedimentation basin.

Treatment: Plain sedimentation, softening with excess lime and soda ash, coagu-
lation with alum, sedimentation, recarbonation, chlorination, rapid sand fil-
tration, and postchlorination.

Rated capacity of treatment plant: 12,000,000 gpd (to be increased to 16, 000, 000
grd).

Raw-water storage: None.

Finished-water storage: Reservoirs and elevated storage, 13,000, 000 gal.

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

Raw |Finished Raw |Finished

water water water water
Silica (SiOy) ...ceveee. 20 14 Hardness as CaCOj:
Iron (Fe) .c.ceeevneenes | .02 .01)| Total scecescecenances 317 100
Manganese (Mn)..... .00 .00|| Noncarbonate...... -8 56
Calcium (Ca)...... 95 29
Magnesium (Mg)..... 19 6.7 ||COlOr seeecececccncecacss 7 3
Sodium (Na) ..c.cccee. 71 83 | +) ; SN 7.9 8.3
Potassium (K) ....... 7.9 7.6 ||Specific conductance
Carbonate (CO,) ..... 0 5 (micromhos at
Bicarbonate (HCO,) 292 43 25 C.)eereccrconcenes 906 638
Sulfate (SO,) ..ceeveeee| 113 112 Turbidity .ccceeeeeeeses 230 0.8
Chloride (C))......... 88 93 Temperature (F.)... 37 41
Fluoride (F) .......... .3 .2 ||Date of collection... | 3/21/51] 3/21/51
Nitrate (NOy) ......... 4.9 3.6
Dissolved solids.....] 572 390

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......... 204 | 327| 77|8.38.718.0|253|418| 90 [{1754{9040| 100
Finished water...] 50| 95| 32|9 . 98 | 143| 68 0 0 0

e
=3
e
[y
[+ =]
©0
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WICHITA
(Population, 168, 279)

Ownership: The city owns the production facilities; The Wichita Water Co. (a sub-

sidiary of the American Water Works Co., Inc.) owns the pumping station and
water-distribution system.

Source: 35 wells (1 to 35) ranging in depth from 90 to 265 ft, with average of about

200 ft, located in the Equus Beds west and south of the city of Halstead 30 to
35 miles from Wichita, for regular supply. Seven local wells (1 to 7) near the
treatment plant are used in case of an emergency. Two wells (16 and 17) be-
longing to the Wichita Water Co. are so connected to the system that the water
fromthem can be treated at the treatment plant. Shallow wells of the Wichita
Water Co. located in the vicinity of the treatment plant and which have a total
capacity of 20, 000, 000 gpd are available but are never used except in case of
emergency.

Treatment: Aeration, softening with lime, chlorination, ammoniation, sedimenta-

tion, rapid sand filtration, postchlorination, and polyphosphate (Calgon) for
stabilization,

Rated capacity of treatment plant: 48, 000, 000 gpd.
Raw-water storage: None.
Finished-water storage: Clear wells, 1,000,000 gal; 2 reservoirs, 3,000,000 gal

each. Wichita Water Co., 1 reservoir, 3,800,000 gal; 2 elevated tanks,
1,000, 000 and 300,000 gal. .

The regular supply wells are spaced at least half a mile apart in the well field and

have an average yield of about 1,000 gpm. The wells, equipped with turbine
pumps, pump into spur lines connected to the 48-in, supply line which conveys
the water to the treatment plant located in the city. The control, the operation
of which is manual, of the wells is centered at the treatment plant, so that in-
dividual wells may be cut in or out of the pumpage as desired. There is con-
siderable variation in the chemical composition of the water from the individ-

ual wells. The hardness ranges from about 115 to 250 ppm.
ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
1/Raw |Finishe 1/Raw |Finished
water |1/water water |1/water

Silica (8i0y) .c.cveeeed| 21 20 Hardness as CaCO,:
Iron (Fe) ccceeeccnncene 1.6 .00]|| Total ccescccsecccesece 200} 86
Manganese (Mn) ..... -- --|I Noncarbonate...... 0 0
Calcium (Ca) .........| 62 19
Magnesium (Mg)..... 11 9.4 |{COlOr seeseccescccecnnces 0 5
Sodium (Na) ..cceeeueef 56 56 PH.coceencencenncenacenes 7.3 9.1
Potassium (K) ....... 2.1 1.9 |[|Specific conductance
Carbonate (CO,) ..... 0 13 (micromhos at
Bicarbonate (HCO,) | 255 84 25 C.).eeecerenncncns 595 418
Sulfate (SO ..cveeeee.| 54 54 PTurbidity .cececeeeceees - -
Chloride (Cl) .........]| 36 43 Temperature (F.)... - -
Fluoride (F) .......... .3 .5 ||Date of collection... | 5/24/51| 5/24/51
Nitrate (NOy) ......... 1.8 1.9
Dissolved solids.....| 370 260

1/Composite.
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MINNESOTA

ALBERT LEA
(Population, 13, 545)

Ownership: Municipai; also supplies about 500 people outside the city limits.
Total population supplied, about 14, 000.

~ Source: 2 wells, 400 and 600 ft deep; tie-in with Wilson Co. for auxiliary supply.
The yield of the wells is reported to be 1,750 and 1, 250 gpm.

Treatment: Chlorination, addition of sodium metaphosphate (Nalco-18) for water
stabilization after the water leaves the storage reservoirs,

Raw-water storage: None.

Finished-water storage: Reservoirs, 2,500, 000 gal.

ANALYSIS

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

Finished | Finished
water ‘ water

(composite) (composite)
Silica (SiOp) .ceeveerennnn.. 25 Hardness as CaCOQq:
Iron (F€) .ccevevinnnrnennnns 1.0 Total ceceeeeecencncencnnnnes 350
Manganese (Mn) .......... .01 Noncarbonate ............ 5
Calcium (Ca) ....ccvvvvneee 92
Magnesium (Mg) ......... 29 . (1) [e s 3
Sodium (Na) ............... 12 PH ceereriecriececccncnannaces 7.6
Potassium (K) ............ 1.8 Specific conductance :
Carbonate (COQ) .......... 0 (micromhos at ;
Bicarbonate (HCOy) ..... 421 25 C.)eveenensencnonconcenns 645
Sulfate (SO,) .ccvcenvennnen. 20 Turbidity ...ccceccceeeeenene. 2
Chloride (Cl) .............. 5.5 Temperature (F.).......... 48
Fluoride (F) ...ccecevnnenn. .1 Date of collection ......... ~ 5/8/51
Nitrate (NOQy) .............. 2.1
Dissolved solids ......... 404
Depth (FEEt) weevervrvrrrrrerrerrevereeessrosesnene teeessraseeressssssssssrernrnanas 400, 600
Diameter (inches) ......cccceeevrineennnnnnns Sesssesessesnssonasssstnssetsesensse 12
Da-te drilled 0000000 0000200000000 00FPEOCIOISIOIOURTOTS 00000000 0000000000000 8008008000008000 -
Percent of supply ................ cesernesennes 100
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AUSTIN
(Population, 23, 100)

Ownership: Municipal.

Source: Sargeant Springs, 50 percent of supply; 1 well, 112 ft deep, 50 percent of
supply. The yield for Sargeant Springs is reported to be 2, 200 gpm, and for
the well, 1,940 gpm.

Treatment: Chlorination. Fluoridation of the supply has been proposed.

Raw-water storage: None.

Finished-water storage: Reservoir, 2,186,000 gal; elevated storage, 750,000 gal.

ANALYSIS

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

Finished Finished
water water

' (composite) (composite)
Silica (Si0,) ............. 15 Hardness as CaCOQq:
Iron (Fe) .ivecevvneevenennns .12 Total cecveeenenieicennnnenns 236
Manganese (Mn) ..... .00 Noncarbonate ............ 12
Calcium (Ca) .............. 59 ,
Magnesium (Mg) ......... 22 Color .......... sescerescacenons 1
Sodium (Na) .....ccceeene.. 4.2 PH ceeiiiiinriccecenntcienenacees 7.8
Potassium (K) ............ 1.0 Specific condnctance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 274 25 C.)eereenccceccennecenee 446
Sulfate (SO,) .cc.ceevueennen 13 Turbidity ........... ceceranen 0.6
Chloride (Cl) ....ccceuvenene 3.0 Temperature (F.)...cccc... -
Fluoride (F) ...cceeennenen. .2 |l Date of collection ......... 5/8/51
Nitrate (NQy) .............. 3.5
Dissolved solids ......... 256
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Ownership: Municipal.

BRAINERD
(Population, 12, 637)

Source: 4 wells (3 to 6), 120, 120, 145, and 150 ft deep. The yield of the wells
is reported to be 1,200, 1,200, 2,400, and 2,500 gpm. Two wells are pumped
at one time into reservoir and tower storage and then into the mains.

Treatment: Iron and manganese removal by upward flow of water through beds of
manganese ore, aeration and percolation through beds of coke, and rapid sand

filtration.

Rated capacity of treatment plant: 3,300, 000 gpd.

Raw-water storage: None.

Finished-water storage: Reservoir, 800,000 gal; tower, 300, 000 gal.

ANALYSIS

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

Wells 3 and 6 Wells 3and6.
(finished (finished
/ water) water)
Silica (8i0,) c.ievervnnene. 20 Hardness as CaCQq:
Iron (Fe) ........ ceeeecenans .02 Total ceceenreeienneccnneenes 229
Manganese (Mn) .......... .00 Noncarbonate ............ 21
Calcium (Ca) .............. 66
Magnesium (Mg) ......... 16 (6101 1) N 3
Sodium (Na) ............... 9.5 9] 5 AN 7.6
Potassium (K) ............ .5 Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 254 25 C.)evreererrnnnneenennene 439
Sulfate (SO,) .....c......... 29 Turbidity ......ccccceceeennes 0.2
Chloride (Cl) .......eveuee. 5.5 Temperature (F.).......... 47
Fluoride (F) ..cccceevvennnns .0 Date of collection ......... 5/2/51
Nitrate (NOg) ...cccevennn. 4.4
Dissolved solids ......... 288
Depth (fEet) ..cceevreveveenrereecereensaseesasens ressessesssonresasrasase Ceoerenens 120, 150
Diameter (inChes) ........eeevereeeereneennns teveseenseceranecsnnsenes eeennenes 16, 16
Date drilled w........ccevvununese. seessesersssceiereransenansesesssressanansarasives 1939, 1947
Percent of SUPPLY ...ccceeceeecinnicincnconnnnes O S vesanee -
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DULUTH
(Population, 104,511)

Ownership: Municipal; also supplies about 2, 700 people in Proctor. Total pop-
lation supplied, about 107, 200.

Source: Lake Superior for regular supply; Fond du Lac wells for auxiliary supply.

Treatment: Prechlorination, detention 4 hours, postchlorination, and ammonia-

tion,

Rated capacity of treatment plant: 30, 000, 000 gpd.
Raw-water storage: None,
Finished-water storage: Reservoirs, tanks, and standpipes, 55, 380,000 gal.

ANALYSIS

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

qLakg Superior| *Lake Superior
(finished (finished
water) water)
Silica (Si0,) ..cevevrennnnnn 3.3 ||Hardness as CaCOQy:
Iron (Fe) ........ ceresecenes .15 Total .ccvvvviinnrnncnccnnnns 44
Manganese (Mn) .......... .00 Noncarbonate ............ 3
Calcium (Ca) .....ceeunneee 14
Magnesium (Mg) ......... 2.2 || Color ........... cesersasernanes 1
Sodium (Na) .......eceeeee. 1.1 PH ceerrerceneciececccnnecanncans 7.4
Potassium (K) ............ .4 Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCOj) ..... 50 25 C.)eeeerennreriasnnacaes 102
Sulfate (SO,) .ccoeenvennnnn. 1.0 Turbidity .....cccccveeeennne. 0.9
Chloride (Cl) .............. 3.5 || Temperature (F.)...... 35
Fluoride (F) ..ccccceveeune. .1 || Date of collection ......... 5/3/51
Nitrate (NQy) ........cceu... 1.6
Dissolved solids ......... 54
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCOQ, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... SR N U D Y DU DN U U D U
Finished water...| 43| 44| 42|7.6| --| --| 46| 47| 45/0.35] 13| o
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Ownership: Municipal.

FARIBAULT
(Population, 16, 028)

Source: 3 wells (1 to 3), 750, 450, and 1,385 it deep. The yield of the wells is
reported to be 2,400, 2,400, and 1, 360 gpm.
Treatment: Chlorination and aeration.

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

)

ANALYSIS

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

Finished Finished
water water

(composite) (composite}
Silica (8i0,) ...ccevvevrnnns 14 Hardness as CaCOy:
Iron (Fe) ........ ceremeccees .70 Total coveveerenieecennannnss 348
Manganese (Mn) .......... .02 Noncarbonate ............ 18
Calcium (Ca) ...... cevecnes 88
Magnesium (Mg) ......... 31 [070) 1o SN 2
Sodium (Na) ...cceenenene 9.0 pH ........ crececcsessennrcnnnane 7.7
Potassium (K) ............ 2.0 Specific conductance
Carbonate (COQ,) .......... 0 (micromhos at
Bicarbonate (HCO;) ..... 403 25 C.)eerenennrenccnrnnnenes 642
Sulfate (SO,) ...cceveenennn. 33 Turbidity .....cccccceceeeanns 1
Chloride (Cl) .......ceuue.. 4.0 Temperature (F.).......... 48
Fluoride (F) ...cccccvvuuens .1 Date of collection ......... 5/7/51
Nitrate (NQy) .......cuuu.e. 4.4
Dissolved solids ......... 376
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FERGUS FALLS
(Population, 12, 917)

Ownership; Municipal; also supplies 2, 000 people outside the city limits, Total
population supplied, about 14, 900..

Source: Otter Tail River.

Treatment; Softening with lime, coagulation with ferric sulfate and sodium alum- .
inate, slow mechanical mixing and sludge blanket clarification, recarbonation,
carbon when needed, fluoridation with sodium silicofluoride, rapid sand filtra-
tion, ammoniation, chlormatlon, and stabilization with polyphosphate.

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

Raw-water storage: Lake,

Finished-water storage: 700,000 gal (addltlonal storage of 1,500, 000 gal is plan-
nedfor in 1951).

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw [Finished
. water water water water
Silica (8i0)) .......... 9.8 7.1 ||Hardness as CaCO,:
Iron (Fe) ....c..... .02 _05]| Total cecececceccsesce 176 75
Manganese (Mn) ..... .00 .00|{| Noncarbonate...... 1 0
Calcium (Ca) .........| 31 9.0 ‘
Magnesium (Mg)..... 24 13 COlOK coeesisccssesconces 4 2
Sodium (Na) .......... 5.2 6.5 [|PH oeorrenceranraennenne 7.9 9.2
Potassium (K) ....... 3.1 2.9 ||Specific conductance
Carbonate (CO,) ..... 0 13 (micromhos at
Bicarbonate (HCOy) | 214 65 25 C.)ecececosencncns 345 179
Sulfate (SO,) .cceseneee 11 10 Turbidity .ccceeeeeeeees 2 2
Chloride (C)) ......... 1.5 3.5 ||Temperature (F.)... 68 68
Fluoride (F) .......... .1 1.2 ||Date of collection... 5/25/51| 5/25/51
Nitrate (NOy) ......... 1.0 4
Dissolved solids.....| 212 118

Regular determinations at treatment plant, 19511/

Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av} Max|Min| Av |Max{Min| Av | Max|Min | Av |Max| Min
Raw water......... 2051 220} 170y 8.018.117.9]213 | 220|180 2 5 0
Finished water..| 68| 70| 65/ 9.2(9.2]9.2] 63| 66| 61 0 0 0

1/Fiscal year (Apr. 1, 1950 to Mar. 31, 1951).
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HIBBING
(Population, 16, 276)

Ownership: Municipal; also supplies about 3, 000 people outside the city limits.
Total population supplied, about 19, 300.

Source: Mine shaft, 50 percent of supply; 7 wells (1-A, 2-A, 3-A, 4, 8-A, 9, and
12), 112, 118, 148, 88, 135, 182, and 138 ft deep, 50 percent of supply. The
yield of the wells is reported to be 700, 500, 700, 300, 700, 450, and 450
gpm. All the wells are connected to a 1, 000, 000 gal reservoir at the main

pumping station.

Treatment: Chlorination of water from mine shaft.

Raw-water storage: None.

Finished-water storage: Underground storage, 4,000,000 gal; elevated tank,

650, 000 gal.

ANALYSIS

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

Finished Finished
water water

(composite) (composite)
Silica (8iQ,) .......... 15 Hardness as CaCOy:
Iron (Fe) ...cccevevenn.. .08 Total cocecvvecenencecnnceces 132
Manganese (Mn) .......... .01 Noncarbonate ............ 17
Calcium (Ca) .....ceceeee.. 28
Magnesium (Mg) ......... 15 Color ........ cescestescecsncane 2
Sodium (Na) ............ 5.6 |IPH ceercenrcercnnns cescesiensenes 7.0
Potassium (K) ........ .6 Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 140 25 C.)eceerennecences cerenes 274
Sulfate (SO,) ..cceeeeeennen. 19 Turbidity ........... ceccoases 0.8
Chloride (Cl) .......c...... 8.0 Temperature (F.).......... 45
Fluoride (F) ...ccvvueennn .1 || Date of collection ......... 5/3/51
Nitrate (NOy) ......cceuueu. T
Dissolved solids ......... 168
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MANKATO
(Population, 18,809)

Ownership: Municipal; also supplies about 200 people outside the city limits.
Total population supplied, about 19, 000.

Source: 6 wells (5 to 10), 68, 325, 65, 68, and 67 ft deep (depth not reportedfor
well 10). The yield of the Wells is reported to be 600, 500 (flow), 700, 600,
1,500, and 1, 700 gpm.

Treatment: Prechlorination, iron removal by aeration and contact beds of man-
ganese ore and coke, and rapid sand filtration.

Rated capacity of treatment plant: 4,500,000 gpd.

Raw-water storage: None.

Finished-water storage: High tower, 250, 000 gal; concrete reservoir, 3,500, 0600

gal.

ANALYSIS

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

!Flmshed wa- Finished wa-
ter (com- ter (com-
posite) 1/ 2/ posite) 1/ 2/
Silica (Si0,) ..eevevvrneenns 20 Hardness as CaCOQ;:
Iron (Fe) ........ cesrens 2.2 Total .eveveeeenrencencanens 324
Manganese (Mn) .......... .00 Noncarbonate ....... 83
Calcium (Ca) ..oceveennnnne (K
Magnesium (Mg) ......... 32 COlOT ..evvreniracreanenancanens 5
Sodium (Na) ...cceeeeennnnn 22 0 ; SN 8.0
Potassium (K) ............ - 4.7 || Specific conductance
Carbonate (CO;) .......... 0 (micromhos at
Bicarbonate (HCOy) ..... 294 25 C.)eeeerennrrercnsoccnnne 714
Sulfate (SO,) .eoeeeerenee. 107 Turbidity ..c.eeeeeereneeennes 9
Chloride (Cl) .....ccveuenee 11 Temperature (F.).......... 50
Fluoride (F) ...cceevnveenn. .1 Date of collection ......... 5/31/51
Nitrate (NO;) .......ccueu.e 4.4
Dissolved solids ......... 462

1/Chlorination only.
collection of sample.
2/Wells 5, 8, and 9.
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MINNEAPOLIS
(Population, 521, 718)

Ownership: Municipal; also supplies about 11, 000 people outside the city limits
and about 3, 700 at other places. Total population supplied, about 536, 400.
Source: Mississippi River. ]

Treatment: Prechlorination, softening with lime and soda ash, coagulation with

ferrous sulfate,and Ferrifloc as required, clarification stablization with
alum, carbon dioxide or Ferrifloc or a combination of these as required,
rapid sand filtration, postchlorination, and ammoniation.
Rated capacity of treatment plants: Fridley softening plant, 100, 000, 000 gpd;
Columbia Heights Filtration Plant, 78,000,000 gpd; Fridley Filtration Plant,

80, 000, 000 gpd.

Raw-water storage: None.
Finished-water storage: 61,000, 000 gal.

The public supply of Minneapolis is obtained from the Mississippi River at the
Fridley pumping station No. 5 located north of the city proper.
water is softened at the Fridley water-softeningplant it is divided for filtra-

tion.

After the

Centrifugal pumps deliver part of the water to the Columbia Heights

Filtration Plant from which after filtration and sterilization finished water is

supplied to the city by gravity from the covered finished-water reservoir.

The

other portion is pumped by low service pumps to the Fridley Filtration Plant
from which the finished water is pumped directly into the mains from the cov-

ered reservoir,

The western half of the city is supplied by direct pumping

into the mains and the balance is served by gravity. The Columbia Heights

ing.

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

ANALYSES

Plant generally serves the entire city from midnight to 5 o'clock in the morn-

Raw |[Finished Raw [Finished -
water | water || ~ water | water
Silica (SiQ)) .......... 10 4.4 ||Hardness as CaCOy:
Iron (Fe) ...... .04 17|l Total seececsececcnces 148 68
Manganese (Mn)..... . 00| .00|| Noncarbonate...... 13 43
Calcium (Ca)......... 40 20
Magnesium (Mg)..... 12 4.4 |[COlOT covercecsccraaceacs 47 7
Sodium (Na) .......... 3.6 4,2 ||[PH cereiaircnncerennens 7.9 7.6
Potassium (K) ....... 2.0 2.3 || Specific conductance :
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 165 30 25 C.)evereconennnnes 296 182 -
Sulfate (SO,) ...cccee0. 18 44 Turbidity .............. 5 0.9
Chloride (C)) ......... 1.0 8.0 || Temperature (F.)... 69 . 66
Fluoride (F) .......... 1 .1 ||Date of collection... | 5/29/51{ 5/29/51
Nitrate (NOy) ......... 2.0 .9 :
Dissolved solids.....] 198 126
Regular determinations at treatment plant, 1950
- Alkalinity Hardpess
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm) -
Av | Max| Min| Av|Max|Min | Av | Max| Min| Av | Max| Min
Raw water......... 151|196 95| 8.1| 8.7| 7.5] 163| 194|142 | 9.6 |90 2
Finished water...|] 42| 58| 18| 8.0/| 8.6 7.4 77 83| 74| .3} 2.2 0




MOORHEAD
(Population, 14, 870)

Ownership: Municipal.

Source: 5 wells (5 to 9), 265, 265, 116, 116, and 116 ft deep. The yield of the
wells is reported to be 500, 500, 200, 1,400, and 1,400 gpm.

Treatment: Softening with lime, coagulation with ferric sulphate, sedimentation,

~ rapid sand filtration, and chlorination.

‘Rated capacity of treatment plant: 3, 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)

Well 5 Well 9 Wells 5 & 9
(raw water) (raw water) |[(finished water)
Silica (Si0g) ...cccevecercccrarcncences 28 27 20
Iron (Fe) ceceececereccerecncncncescone .63 , - .26 .14
Manganese (Mn)..... cecesecscsencses .00 .04 .00
Calcium (Ca) ceseserescecoceccccrcnnes| 55 , 70 22
Magnesium (Mg)...ccceeeececeecnnees 13 26 8.3
Sodium (Na)....c.ceeuerenreenseennanne 155 74 100
Potassium (K) ...ccccececeecccncennes 5.0 5.5 4.9
Carbonate (COy) .............. 0 0 10
Bicarbonate (HCOy)....c.cce0eucnnene 329 380 142
Sulfate (SO).ccceveuseerceecesecserens 144 104 121
Chloride (C])..... cocescsssssrsrensves 74 14 32
Fluoride (F) .....cccccevececececoncncns .2 .2 .2
Nitrate (NOy) ..ccccvececrcrcecssenens 3.8 3.3 3.4
Dissolved S0lidS ....ccceeeeceensceces 644 - 518 396
Hardness as CaCO,: ~
Total cceveceerececcencncnrencscncenns 189 280 89
Noncarbonate ....cccceeeeseccsecces 0 0
COlOr ceieincienscecenrscecncaccnsssonnns 4 3 ' 2
1) - SN 7.7 7.6 8.7
Specific conductance
(micromhos at 25 C. )..cceceneee 1,010 801 616
Turbidity ciecececeeece sernee coosnnee 2 1 1
Temperature (F,) cceceesccoccecenes 48 45 : 49
Date of collection «eccceeeeenresennne 5/25/51 5/25/51 5/25/51
Depth (feet) .......ccceveeruervuncnnns 265 116
Diameter (inches) ..........ceueue.. 16 12
Date drilled ................ veerennne 1930 1947
Percent of SUPPLY ......ccceeeveennn -- ' --
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Ownership: Municipal.

ROCHESTER
(Population, 29,885)

Source: 11 wells (2 to 11), 430 to 510 ft deep. The yield of the wells is reported
to range from 190 to 1,100 gpm,
Treatment: None (chlorination planned to be started in June 1951).

Storage: 2,400,000 gal.

ANALYSIS

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

Wells Wells

(composite) (composite)
Silica (8i0;) eevvevviennees 11 Hardness as CaCOy: ,
Iron (Fe) .cceceevnnnnns .15 Total ceeeeerercecrsccnncnaes 260
Manganese (Mn) .......... .00 Noncarbonate ............ 20
Calcium (Ca) .......ccuse.. 70
Magnesium (Mg) ......... 21 [000) () N 1
Sodium (N2) ...c..eeeeee 3.7  +) ¢ SN 7.7 -
Potassium (K) ........ 1.6 Specific conductance B
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 292 25 C.)ecevercncennscncionnes 477
Sulfate (SO,) .veeeveerernne. 23 Turbidity ........... -1
Chioride (C1) ......eueveeee 5.0 || Temperature (F.)..cccc.... 52
Fluoride (F) .ceuvveereinen. .1 || Date of collection ......... 5/7/51
Nitrate (NO,) .....ccvuuenes 4.1 ’
Dissolved solids ......... 288
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ST. CLOUD
(Population, 28,410)

Ownership: Municipal.

Source: Mississippi River.

Treatment: Prechlorination, ammoniation, coagulation with alum, activated car-
bon, sedimentation, and rapid sand filtration.

Rated capacity of treatment plant: 3,500,000 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,) ...evvreeneene. 6.0 |{Hardness as CaCQy:
Iron (Fe) ..coceuviennnnnnens .04 Total ceeveenrrnnerensranens 134
Manganese (Mn) .......... .00 Noncarbonate ............ 51
Calcium (Ca) .............. 35
Magnesium (Mg) ......... 11 COlOT ..cvvvriennncenccconncans 4
Sodium (Na) ............... 3.6 1) ; SN 7.0
Potassium (K) ............ 2.1 Specific conductance ‘
Carbonate (CO;) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 101 | 25 Cl)eevrncencnninnnnnnans 287
Sulfate (SO,) ..ccceeeeue.... 53 Turbidity .....c.cccceeneennee 1
Chloride (Cl) .............. 4.5 Temperature (F.).......... 55
Fluoride (F) .cceevveunenen. .0 || Date of collection ......... 5/1/51
Nitrate (NQ) .............. .8
Dissolved solids ......... 190
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Ownership: Municipal.

Source: 6 wells (1 to 6).

ST. LOUIS PARK

(Population, 22, 644)

Wells 1, 2, and 3 are 290 ft deep; wells 4, 5, and 6 are

500 ft deep. The yield of the wells is reported to be as follows: Wells 1 and 2,
930 gpm, each; wells 3, 4, 5, and 6, 1,200 gpm, each.
Treatment: Chlormatlon, polyphosphate for stabilization, and aeration in surface

st orage tank,

Raw-water storage: None.
Finished-water storage: Elevated tank, 1,600, 000 gal steel surface tank,

1,500, 000 gal.

Continuous problem with Crenothrix.

iron content is reported to vary from 0.8 to 3.4 ppm.

ANALYSES

Water is pumped directly into mains.

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

Fhe

Well 3 Well 4 Well 3 | Well 4
_ |(finished [(finished|| - |(finished {finished

water) | water) || - water) | water)
Silica (8i0,) ..cevveee. 20 17 Hardness as CaCO,:
Iron (Fe) ....... .18 .65 Total secesceccccecane 334 290
Manganese (Mn)..... .00 .02|| Noncarbonate...... 72 13
Calcium (Ca)......... 81 73 ,
Magnesium (Mg)..... 39 26 COlOT seosveccccccscscnes 5]~ -4
Sodium (Na) ..eceee.. 3.6 4.0 |[PH eeurrrereennneeneneens 8.0 8.1
Potassium (K) ....... 1.7 1.7 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at SR
Bicarbonate (HCOy) | 320 338 25 C.)eereecscccssnns 620"
Sulfate (SO,) ..cvereres 52 13 Purbidity ..cccececeeenee 2
Chloride (C)) ......... 16 6.5 ||Temperature (F.)... 49|
Fluoride (F) .......... .1 .1 ||Date of collection... | 5/30/51] 5/
Nitrate (NOy) ......... 7.3 1.4
Dissolved solids.....| 432 308
Depth (feet) coeeeeererencnriernnieininnnnee coseencsnane cssssssanssssvossssose
Diameter (inches) .....ccecceevevnannn. sessssensersessssnsensansensraceane
Date drilled .cc.cccececeecennrinicececenceccennsssccecacane ceesescnsesesocss
Percent of supply ...cccceeivniecinicciicsennnnne sesosessanne erecsrestsoens - -
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Ownership: Municipal; also supplies 10, 000 people outside the city limits.

ST. PAUL
(Population, 311, 349)

Total
population supplied, about 325, 000.

Source: Mississippi River and watershed of impounding lakes for regular supply;

Centerville Lakes System for auxiliary supply. The principal impounding res-
ervoirs of the present water-supply system are lakes Vadnais, Pleasant, Otter,
Charles, and Sucker. Water storage in the Vadnais impounding system may

be augmented from two principal sources: water pumped from the Centerville
Lake system, which consists of four principal lakes and lies 18 to 20 miles
north of the city; water pumped from the Mississippi River to the Vadnais

st orage reservoir through Charles and Pleasant Lakes,

Treatment: Aeration, coagulation with alum, softening with lime, recarbonation,

sedimentation, rapid sand filtration, and chlorination,
Rated capacity of treatment plant: 70,000, 000 gpd.

Raw-water storage: 6, 750,000,000 gal.

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

Water from Otter Lake and the overflow from Bald Eagle Lake may be taken by
gravity into the Vadnais system as a reserve source of supply. During low
- water stages, however, the water in Otter Lake is highly colored and is sel-

dom used, Two artesian well fields are held in reserve,

One field which has

28 wells with an average depth of 400 ft, is located along the shores of Center-

ville Lake. The other field which has 6 wells ranging in depth from 700 to
1,000 ft is located at McCarron Station,
ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw Finished" Raw [Finished
water water water water
Silica (SiOy) .......... 5.1 5.1 ||Hardness as CaCO,:
Iron (Fe) sesssessseses . 04 . 13 Tota.l S0800000000000 08 149 58
Manganese (Mn) ..... . 00| .00/l Noncarbonate...... 6 10
Calcium (Ca) ......... 39 21
Magnesium (Mg)..... 13 1.4 ||ColOr seeccesoccceccncces 15 )
mum (Na) 000000000 4. 2 4. 4 pH 09000000200 0000000000080 80 1 7. 9
Potassium (K) ....... 2.0 2.1 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 174 59 25 C.)eevenrocncenses 301 148
Sulfate (SO,) .ccceeeees 12 15 Turbidity .cccccoceneees 3 1
Chloride (C]))......... 1.0 4.5 || Temperature (F.)... 64 67
Fluoride (F) .......... .1 .1 ||Date of collection... | 5/29/51| 5/30/51
Nitrate (NOy) ......... 1.3 .8
Dissolved solids.....| 180 92
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.......... 148| 168| 132 |8.3 (8.6 | 8.1 | 159|179 | 144 3 6 1
Finished water...| 57| 70| 42 8.6 [8.8 |8.5| 72| 86| 56| Tr| Tr | Tr
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Ownership: Municipal.

SOUTH ST. PAUL
(Population, 15, 909)

Source: 3 wells (2 to 4), 982, 340, and 960 ft deep. The yleld of the wells is re-
ported to be 1,200, 1, 900 and 2,000 gpm. The water is pumped directly to
the mains and to storage

Treatment: None.

Storage: 2,400,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well 2 | Well 3 Well 2 | Well 3
Silica (Si0y) .ceeereses 18 19 Hardness as CaCO;:
Iron (Fé€) ..ceeuveneee . .25 .10|| Total wececssccsscence 306 337
Manganese (Mn) ..... . 00} .0¢|| Noncarbonate...... 48 1
Calcium (Ca)......... 76 -84
Magnesium (Mg)..... 28 31 COlOr seccesccescccsscnse 2 2
Sodium (Na) ....... 6.8 25 1) + S 8.0 7.7
Potassium (K) ....... 2.3 2. 3 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at :
Bicarbonate (HCO,) | 315 317 25 C.)eercesencncnnns 578 735
Sulfate (SO,) ....eevee. 42 53 || Purbidity......ccoeens 2 0.8
Chloride (C})......... 7.5 39 Temperature (F.)... 52 51
Fluoride (F) .......... .1 .1 ||Date of collection... [5/29/51 | 5/29/51
Nitrate (NO) ....eeee| 13 23
Dissolved solids.....] 380 476
Depth (feet) vecvverririinriiniiirennieeneconscnns esetsstenssnsecsennncssnas 982 340
Diameter (InChes) ......cccccevviureennenionanse ceeeesssscatscensarccnnas 10 24
Date drilled ......ceccenveiieiiinrenreennnnneenes eeecessassace eesrertensanes 1923 1937
Percent of SUPPLY ....ccoveivinnnnnennenenns ceeseecetnsecrcscesantonssrne — -—
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VIRGINIA
(Population, 12,486)

Ownership: Municipal; also supplies about 800 people outside the city limits.
Total population supplied, about 13, 300.
Source: Mesabi pit shaft for regular supply, 1 well, 400 ft deep, for auxﬂlary

supply.

Treatment: Softening with lime, coagulation with sodium aluminate, sedimenta-
tion, recarbonation, rapid sand (pressure) filtration, stabilization with poly-
phosphate, and chlorination,

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

Raw-water storage: 500, 000 gal.

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

(Analyses, in parts

ANALYSES

per million, by U. 8. Geological Survey)

Raw Finished Raw Finished
water water water water
Silica (Si0p) ..ceeuee. 14 14 Hardness as CaCOj:
Iron (Fe) .......... .08 04l Total .eeecevenneennas 197 75
Manganese (Mn)..... .00 .00|| Nencarbonate...... 31 - 42
Calcium (Ca) ......... 47 30 ~
Magnesium (Mg)..... 19 .1 [|COlOr ccescececrocncnnene 2 1
Sodium (Na) ..ceeeeeee 7.9 20 ) ¢ N 7.6 10. 6
Potassium (K) ..... . 1.4 1.3 ||Specific conducta.nce
Carbonate (CO,)..... 0 1/20 (micromhos at
Bicarbonate (HCO,) 203 0 25 C.)eerencocee 400 272
Sulfate (SO,) «cceeceee. 35 35 Purbidity ........ 5 5
Chloride (C)) ......... 10 12 Temperature (F.)... - 43
Fluoride (F) ..cceeee.. 1 .1 ||Date of collection... | 5/3/51 | 5/3/51
Nitrate (NOy) ......... 3.4 2.2
Dissolved solids.....] 248 148

1/Hydroxide (OH) 10 ppm.
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WINONA
(Population, 25,031)

Ownership: Board of municipal water works.
Source: 6 wells (5 to 10), 500, 486, 452, 150, 149, and 150 ft deep. The yield
of the wells is reported to be 1,002, 1, 110 840 900, 1,136, and 1,100 gpm.

Treatment: Chlorination,
Raw-water storage: None.

Finished-water storage: Underground reservoir, 2,000,000 gal; elevated tank

500, 000 gal.
ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water

(composite) (composite)
Silica (SiOp) .cceeevnvrnenn. 14 Hardness as CaCOy:
Iron (F€) ..cecevvenreennanns .59 Total ceceeennnneencnnnnanes 241
Manganese (Mn) .......... .05 Noncarbonate ............ 0
Calcium (Ca) .............. 58
Magnesium (Mg) ......... 23 COlOT .uueiviercncnnnrcoannecnes 4
Sodium (Na) ............... 57 13 & SN 7.7
Potassium (K) ............ 4.8 Spec1f1c conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 306 25 C.)eeereenccnnecncennnons 696
Sulfate (SO,) .cceeeneennne.. 52 Turbidity ..cccccceceveeeeeee. : 1
Chloride (Cl) ....ccvuvennen 44 - Temperature (F.).......... 50
Fluoride (F) ....ccvueunes .4 |FDate of collection ......... 5/8/51
Nitrate (NO,) .............. .8 ’
Dissolved solids ......... 412
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MISSOURI

CAPE GIRARDEAU
(Population, 21, 578)

Ownership: Missouri Utilities Co.
~Source: Mississippi River.
Treatment: Coagulation with lime andferrous sulfate, sedimentation, rapid sand
filtration, and chlorination.
Rated capacity of treatment plant: 2, 200, 000 gpd.
Raw-water storage: 1,000,000 gal.
Finished-water storage: 3,000, 000 gal.

ANALYSIS

Analysis, in parts per million, by Div. of Health of Missouri, Jefferson City, Mo.

Finished Finished
water water

Silica (SiQ,) .......... cores 8.0 || Hardness as CaCOQy:
Iron (F€) .iivvevnnnnnens .08 Total .ceeevennnnnnenn. ceeeees 240
Manganese (Mn) .......,. - Noncarbonate ............ 98
Calcium (Ca) ...... eeeen . 63
Magnesium (Mg) ......... 20 Color ............ ceereenas --
Sodium (Na) ......c.cevuue. 17 2] ; (PP, 6.9
Potassium (K) ........ Specific conductance
Carbonate (CO) .......... 0 (micromhos at
Bicarbonate (HCOj) ..... 173 25 C.)eeevrnnennnns ceeerenes --
Sulfate (SO,) ..ceeeueeennnn. 100 Turbidity ........... 1.4
Chloride (Cl) ....... veeeene 20 Temperature (F. ) cenee --
Fluoride (F) .cccevveneenn.. -- || Date of collection ..... 2/4/52
Nitrate (NQy) .......... 3.8
Dissolved solids ..... v 364

Regular determinations at treatment plant, 1951

Alkalinity Hardness

as CaCoO, pH as CaCO, Turbidity

(opm) (ppm)
Av | Max| Min| Av|Max|Min | Av | Max| Min| Av | Max| Min
Raw water......... el ool B B e Bl B Bl Bl el B B
Finished water...| 120 | 142 | 110| 7.3 8.4| 7.0 | 213 241| 196 0.2 1.4/ 0.1
CLAYTON

(Population, 16, 035)

Ownership: Supplied by the St. Louis County Water Co. (See University City)
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COLUMBIA
(Population, 31, 974)

Ownership: Municipal; also supplies approximately 150 people outside the city
limits, Total population supplied, about 32, 124.

Source: 4 wells, 1,100 to 1,500 ft deep for regular supply; connection with a lim-
ited number of wells at the University of Missouri for auxiliary or emergency
supply.

Treatment: Chlorination,

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

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

ANALYSIS

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

Wells 1 &5 Wells 1 &5
(city tap) (city tap)

Silica (8iQ,) .......... 9.0 || Hardness as CaCOQ,:
Iron (Fe) .cceveeeencnrnneens .08 Total .......... ciessessasens _ 270
Manganese (Mn) .......... .00 Noncarbonate ............ -0
Calcium (Ca) ...eevvvveenns 58
Magnesium (Mg) ......... 31 Color ...... cerresssees ceooes - 3
Sodium (N2) ...eccevvvenees 44 1] < SN 8.2
Potassium (K) ............ 6.4 || Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 368 25 C.)eeeernns ererneesrnans 668
Sulfate (SO,) ..eceerveerene. 35 Turbidity ........... 0.7
Chloride (Cl) ......ccceneee 26 Temperature (F.)..cceeu. 56
Fluoride (F) ..ccevvvnvenene 1.4 || Date of collection ......... 4/16/51
Nitrate (NOg) ...c.ccevueees 1.0 .
Dissolved solids ...... . 406
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HANNIBAL
(Population, 20, 444)

Ownership: Municipal; also supplies about 1, 000 people outside the city limits.
Total population supplied, about 21, 400.

Source: Mississippi River.

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

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

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

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

ANALYSIS

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

Finished Finished
water water
Silica (SiQ,) ............... 6.3 || Hardness as CaCOQy:
Iron (F€) ..cecvveneniennnnns .07 Total ceveveiieeeeeecencanens 157
Manganese (Mn) .......... .00 Noncarbonate ............ 7
Calcium (Ca) .............. 47
Magnesium (Mg) ......... 9.7 |ICOlOr ceeerrrareniacnrinnnnnnnns 8
Sodium (Na) ............... 3.2 [IPH cecreereniinrenrincionnnnnnns 7.5
Potassium (K) ............ 2.7 |l Specific conductance
Carbonate (COQ;) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 98 25 C.)eveeeeennccnnscnccanes 340
Sulfate (SO,) ..veeneennen. 71 TUrbidity ......ceeveveereene. 0.9
Chloride (Cl) .............. 6.5 Temperature (F.,).......... 49
Fluoride (F) ...cc..cuuu.... .0 || Date of collection ......... 4/12/51
Nitrate (NO;) .............. 7.9
Dissolved solids ......... 246
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
R?.W water......... 120 | 164 76| 7.8 8.2 7.2 161| 198|122 | 315 {2000 25
Finished water...|119 | 150 72|17.4]17.9] 6.9] 176 204142 | .1 .3 0
INDEPENDENCE

(Population, 36, 963)

Ownership: Missouri Water Co. --Independence Division; also supplies about

24, 000 people outside the city limits.
Source: Missouri River.

Total population supplied, about 61, 000.
(See Kansas City.)

Finished-water storage: Closed surface reservoir, 2,000,000 gal; elevated tank,
600, 000 gal; and stand pipe, 25, 000 gal.
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JEFFERSON CITY
(Population, 25, 099)

Ownership: Capital City Water Co.

Source: Missouri River.

Treatment: Lime, iron compound, and chlorination.
Rated capacity of treatment plant: 3, 000, 000 gpd.
Raw-water storage: 2,000,000 gal.

Finished-water storage: 1,250,000 gal.

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

Silica (Si0,) .....cevenen... 8.4 ||Hardness as CaCOQq:
Iron (Fe) ........ vessasenans .12 Total ..cevveiieninns veesene 109
Manganese (Mn) .......... .00 Noncarbonate ............ 62
Calcium (Ca) .............. 41
Magnesium (Mg) ......... 1.6 || COLOT .cvviniiianninrinrconnens 4
Sodium (Na) ............... 27 3] - SN 7.8
Potassium (K) ............ 3.5 Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO;) ..... 57 25 C.)eevncnnennnrannnnnnns 366
Sulfate (SO,) ...cceeveennnee 99 Turbidity .....ccceceeeeeennn 0.6
Chloride (Cl) ......c.eu.... 15 Temperature (F.).......... 46
Fluoride (F) .cccocovvvnens .2 || Date of collection ......... 4/17/51
Nitrate (NOQy) .............. 2.8
Dissolved solids ......... 248

JENNINGS

Ownership: Supplied by the St. Louis County Water Co.

(Population, 15, 282)
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JOPLIN
(Population, 38,711)

Ownership: Joplin Water Works Co. (private). Total population supplied, about
40, 000,

Source: Shoal Creek.

Treatment: Coagulation with alum and lime, carbon-when required, sedimentation,
rapid sand filtration, and chlorination.

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

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

Finished-water storage: 1,360,000 gal.

ANALYSIS
_Analysis, in parts per rhillion, by Div. of Health of'/»Missouri, Jefferson City, Mo.
Finished ’ Finished
water water
Silica (SiQ,) .......... 6.0 ||Hardness as CaCQy:
Iron (Fe) ........ cevnnes .04 TOtal eeeeerennineenennennne 131
Manganese (Mn) ..... -- Noncarbonate ............ 11
Calcium (Ca) ...... ceeene . 48
Magnesium (Mg) ......... 2.7 ||COlOr ceveeirnrinenrennrcnennns --
Sodium (Na) ............ . +) ; (PSRN 7.4
Potassium (K) ............ > -4 Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCOQ,) ..... 146 25 C.)eeeennrennnnn ceeecenne --
Sulfate (SO,) .c.eevvuennnnnn 9.9 || Turbidity ........... 0.1
Chloride (Cl) .............. 7.6 |l Temperature (F.).......... -~
Fluoride (F) ...cocevenneen. -~ || Date of collection ......... 6/18/51
Nitrate (NOy) ......... 5.3
Dissolved solids ...... 167
Regular determinations at treatment plant, 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......... 114120 108{7.5117.6|17.2 - -- --1 30{3000 20
Finished water...| 112} 115| 106 {7.5 | 7.5(7.2 | 112 | 130| 100 0 0 0

70



KANSAS CITY
(Population, 456, 622)

Ownership: Municipal; also supplies Avondale, Grandview, Independence, Lees
Summit, Sugar Creek, a number of water districts in Clay and Jackson
Counties, and private water companies. Total population supplied, about
689, 000. ,

Source: Missouri River. The intake is located about 4 miles upstream from the
city. ‘ ,

Treatment: Plain sedimentation (clarifier-equipped basins), softening with lime
and soda ash, clarification and coagulation with ferric sulphate and alum, re-
carbonation, ammoniation (ammonium sulfate), activated carbon (agua. Nuchar),
sedimentation, rapid sand filtration, and chlorination,

Rated capacity of treatment plant: 150, 000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 52,000, 000 gal.

The raw water is pumped from the river to the purification works by the Low
Lift Pumping Station. From the finished-water reservoirs at the purification
site the water is pumped by the Secondary Pumping Station through a tunnel
under the Missouri River to reservoirs at the sites of two pumping,stations.
in the city, Turkey Creek and East Bottoms Pumping Stations. The water is
delivered from these reservoirs by these two to pumping station into the city's
main distribution system. Turkey Creek Pumping Station is steam operated
and handles about two-thirds of the total demand on the distribution system. -
All others are electrically operated. Repumping is required,during hours of
maximum demand in the summer months, in an area in the south and south-
west part of the city and in an area to the south of the city limits.
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ANALYSES

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

Finished Fg;ts eh: d Raw water
water 1/average 1/average
Silica (Si0y) .cceeveerercencerencnnese 11 9.4 12
Iron (F€) eeceverecerecereenseseconnses .04 -- -
Manganese (Mn) ..... ceeserssensennes .00 -- --
Calcium (Ca) e+eceeeseccesascocssases 21 23 61
Magnesium (Mg)...ceeeeveeeennnenees 8.2 : 6.3 17
Sodium (Na).c.eeeereeerereracannne 66 1 41
Potassium (K) ...ccecevereerennenne . 5.2 } 5
Carbonate (CO,)...... cerennan 9 -- ==
Bicarbonate (HCO,)............. 24 2/49 2/192
Sulfate (SO .cceeeeererececeaneaee 159 126 120
Chloride (C))..... ceveecercencnnans e 27 19 19
Fluoride (F)...ccceceeeeerecncnccnenne .3 -- -
Nitrate (NOy) .....ccceeveeenens 2.6 -- --
Dissolved SOlidS ........cceeervnnne. 346 297 3/365
Hardness as CaCOy:
Total ...ccoueeeee ceresaesnesrensenes 86 84 221
Noncarbonate........... ceoseanees 51 43 64
Color ..... cecenene 3 -- --
PH...ceueeuene. ceeeeanenees 8.7 9.4 8.3
Specific conductance
(micromhos at 25 C.)........... 520 -- --
Turbidity .coeeeerenenee . eeeces seones - .3 .26 2,170
Temperature (F, ) ccccceeeee esesces . 45 54 | 54
Date of collection «eceeeuenen... 3/23/51 -- -
Regular determinations at treatment plant, 19514/
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(opm) (ppm)
Av|Max| Min| Av [Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 157 238{ 113 | 8.3 8.4 8.2 221 | 305| 145[|2170/5800] 200
Finished water...| 40| 47| 37| 9.4|9.5| 9.3 84| 91| 66| .26{ .6/ .1

1/Analyzed by Purification Division, Kansas City Water Dept. Composite
analyses, May 1950 to Feb. 1951, inclusive.
2/1Includes the equivalent of any carbonate (CO,).
3/Sum of determined constituents.

4/May 1950 to February 1951,
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KIRKWOOD
(Population, 18, 640)

Ownership: Municipal; also supplies about 500 people outside the city limits.
Total population supplied, about 19, 100.
Source: Ranney collecter, 53 ft deep and 13 ft in diameter, with valve controlled
lateral perforated infiltration pipes along Meramec River.
Treatment: Aeration, softening with quick lime, prechlorination, mechanical floc-

culation, sedimentation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 4,000, 000 gpd.
Raw-water storage: None.
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 (SiO)) ....... o 11 9.2 ||Hardness as CaCOj:
Iron (Fe) .......... .03 .02 Total wececcocccecssee 267 128
Manganese (Mn) ..... .00 .00{| Noncarbonate...... 71 68
calcium (Ca) 20000000 65 21
Magnesium (Mg).....[ 26 18 COlOr seesscccsssccrcnsce 2 2
sodium (Na.) ssesee Xy 21 20 pH 0900000000000 0000000000 7. 2 9. 5
Potassium (K) ....... 1.8 1.0 || Specific .conductance
Carbonate (COy) ..... 0 18 (micromhos at
Bicarbonate (HCOy) | 239 36 25 C.)eereeconenecene 585 373
Sulfate (so) [ XX AN NREE Y] 61 65 Turbidity [ XYY N XR RN ] 3 0. 2
Chloride (C))....... . 41 31 Temperature (F.)... 55 56
Fluoride (F) .......... .0 .1 ||Date of collection... (4/14/51 | 4/14/51
Nitrate (NOy) ....... o L3 1.0
Dissolved solids.....| 420 244 _
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......... 213(217(1197( 6.6/ 6.6 | 6.5 279| 328| 256|1.9( 8 0.9
Finished water...] 56| 61| 50| 9.4 9.5 9.3 | 120{ 127 110] .1 1] .1
MAPLEWOOD

Ownership: Supplied by the St. Louis County Water Co.

(Population, 13,416)
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MOBERLY
(Population, 13,115)

Ownership: Municipal; also supplies Huntsville and about 300 consumers outside
the city limits. Total population supplied, about 14, 900.

Source: Sugar Creek (impounded) for regular supply; Old Water Works Lake for
auxiliary or emergency supply.

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

Rated capacity of treatment plant: 2,304, 000 gpd.

Raw-water storage: Reservoir, 1,145, 000,000 gal.

Finished-water storage: 817,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
1/water 1/water
Silica (SiOp) ...eeevvennnnn. 2.7 || Hardness as CaCOy: ' : ‘
Iron (Fe) ..ceceevennrennnen. .14 Total civeieiiiecnennnnnnnens 137
Manganese (Mn) .......... .00 Noncarbonate ............ 55
Calcium (Ca) ......c.uuu... 43
- Magnesium (Mg) ......... 7.2 (0701 (¢ N 9
SOdium (Na) ooooooooooooooo » 5. 2 pH 2080000000000 0c00000000000 RS 7. 9
Potassium (K) ............ 2.8 Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO;) ..... 100 25 C.)eeeererennenneccncnans 295
Sulfate (SO,) ..ooceceeenrnnn 60 Turbidity .......cocceeennenn. 6
Chloride (Cl) .............. 5.0 || Temperature (F.).......... --
Fluoride (F) ...cccceuuen.n. .1 || Date of collection ......... 4/16/51
Nitrate (NQy) .............. 2.1
Dissolved solids ......... 210
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......... -=-{ 98 65 T --{ 151| 111} 20 80 6
Finished water...] 82(100 70{ 8.0 8.4{7.8 | 120 151] 111 5 5 5

1/Sugar Creek Reservoir.
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Ownership: Municipal; also supplies 75 people outside the city limits.

ulation supplied, 15,
Source: Black River.

139.

POPLAR BLUFF
(Population, 15, 064)

Total pop-

Treatment: Coagulation with 11me and alum, sedimentation, rapid sand filtration,

and chlorination.

Rated capacity of treatment plant: 3 , 000, 000 gpd.
Raw-water storage: 336,000 gal.
1, 200, 000 gal.

Finished-water storage:

ANALYSIS
Analysis, in parts per million, by Div. of Health of Missouri, Jefferson City, Mo.
Finished Finished
water water
Silica (510,) .eeverreeennen 5.0 |{Hardness as CaCOQy:
Iron (F€) ..ccovvevnvnnnnnne. .10 Total ceeeevrnrencnnnnnnnens 129
Manganese (Mn) .......... - Noncarbonate ............ 7
Calcium (Ca) .............. 27
Magnesium (Mg) ......... 15 [615] (o) S --
Sodium (Na) ...ccccevenenne 8.9 PH ceciiecirniinreeeiorccncnnnnss 7.8
Potassium (K) ............ } : Specific conductance
Carbonate (COQ,) .......... 0 (micromhos at
Bicarbonate (HCOS) ooooo 149 25 C- )o.oo.. oooooooooooooooo -
Sulfate (SO,) ...cccvunnen.. 15 Turbidity ......ccccoenveanee 0.4
Chloride (Cl) .............. 6.3 || Temperature (F.).......... --
Fluoride (F) ......cecuuu... -- || Date of collection ......... 9/11/51
Nitrate (NQy) .............. .4
Dissolved solids ......... 150
Regular determinations at treatment plant , 1951
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Avi| Max|{Min{ Av | Max|Min| Av | Max| Min | Av | Max| Min
Raw water......... -=t =l == == == --| --1 --{ --{25 |170 (20
Finished water..| 122 | 129{122 {8.1 | 8.3 8.0{ 130 134 128 S I | .1

Ownership: Supplied by the St. Louis County Water Co.

RICHMOND HEIGHTS
(Population, 15, 045)
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ST. CHARLES
(Population, 14, 314)

Ownership: Municipal; also supplies about 200 people outside the city limits,
Total population supplied, about 14, 500,

Source: Missouri River. .

Treatment: Plain sedimentation, prechlorination, softening with lime, coagula-
tion and clarification with alum, stabilization with calgon, chloramine, rapid

sand filtration, and postchlorination.

Rated capacity of treatment plant: 1, 000, 000 gpd.-
Raw-water storage: 1,000,000 gal (fill and draw system).
Finished-water storage: Steel standpipe, 1,000,000 gal; concrete and steel stand-

pipe, 250,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw Finished" Raw |Finished
water water water water
Silica (8i0y) ....cceeee 11 7.8 ||Hardness as CaCOj:
Iron (Fe) ccscssscnse .o .08 .08 Total Wweseeocecscsones 166 116
Manganese (Mn) ..... 0 0 Noncarbonate...... 45 60
calcim (ca) (XX R XX TR Y] 48 32
Magnesium (Mg)..... 11 8.8 ||COlor sseacecccccnscccess 15 12
&dium (Na-) XX XYTYRY X 24 23 pH 960000000000 0000000000 0 7. 8 9. 2
Potassium (K) ....... 4.3 3.6 ||Specific conductance
Carbonate (CO,) ..... 0 10 (micromhos at
Bicarbonate (HCO,) | 148 48 25 C.)eevenenne 437 359
Sulfate (SO,) .ceeeceees| 85 90 Turbidity ..ccceoeeneeee 2, 000 0.6
Chloride (Cl)......... 9.0 12 Temperature (F.)... 46 46
Fluoride (F) .......... .1 .3 ||Date of collection... |4/13/51 | 4/13/51
Nitrate (NOy) ....... . 5.4 4.6
Dissolved solids.....] 318 232 A
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCOQ, pH as CaCOQ, Turbidity
(ppm) (ppm)
Avi{Max| Min| Av |Max| Min| Av |Max|Min | Av|Max [Min
Raw water......... 120{250| 7517.9|8.2| 7.8]200| 350| 80 j2000{18000} 50
Finished water...| 50|100{ 40}9.1|9.5| 8.8}100} 175 50 .1 1.0 .05
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ST. JOSEPH
(Population, 78,588)

Ownership: St. Joseph Water Co. ; also supplies 3, 708 people outside the city
limits., Total population supplied, about 82, 300,

Source: Missouri River,

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

Rated capacity of treatment plant: 14,800, 000 gpd.

Raw-water storage: None.

Finished-water storage: 16,680, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) ......c..ee.... 14 Hardness as CaCO,
Iron (Fe) ...ccovenvevnnnnn. .01 Total ceveeeriiiniencvoncnnnn 250
Manganese (Mn) .......... .00 Noncarbonate ............ 73
Calcium (Ca) .............. 71
Magnesium (Mg) ......... 18 COIOr aeeeeeeeneannnens evecneane 6
Sodium (Na) ............... 49 PH eeiiiiicecteccnnniecenennes 8.0
Potassium (K) ............ 5.2 Specmc conductance
Carbonate (CQ,) .......... 0 (micromhos at ,
Bicarbonate (HCO) ..... 216 25 C. )everernoenrnorennnnns 678
Sulfate (SO,) ...ceeeuen..... 153 Turbidity .....cceceeeeennene. 0.9
Chloride (Cl) .............. 20 Temperature (F.).......... 42
Fluoride (F) ..ccecveveneene .3 || Date of collection ......... | 3/26/51
Nitrate (NOQy) .............. 2.8
Dissolved solids ......... 462 v
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......... - -] == --{ -] -] --| --| --[2570{19830] 25
Finished water..} 160 272 | 99| 7.8 8.4 7.2} 232 | 372| 136 -- -] --
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ST. LOUIS
(Population, 856, 796)

Ownership: Municipal; also supplies about 2, 000 people outside the city limits.
Total population supplied, about 858, 800.

Source: Mississippi River at the Chain of Rocks Plant, 5 miles below the conflu-
ence with the Missouri River, 67 percent of supply; Missouri River at the
Howard Bend Plant, 37 miles above its confluence with the Mississippi River,
33 percent of supply.

Treatment (both plants): Plain sedimentation, softening with lime, coagulation
with ferrous sulfate, sedimentation, secondary coagulation and sedimentation
with alum, ammoniation (ammonium hydroxide), chlorination, rapid sand fil-
tr ation, and postchlorination.

Rated capacity of treatment plants: Chain of Rocks Plant, 160,000,000 gpd;
Howard Bend Plant, 80, 000, 000 gpd.

Raw-water storage: Plain sedimentation basin at Chain of Rocks Plant,

24, 000, 000 gal; plain sedimentation basin at Howard Bend Plant, 11,000,000
gal.

Finished-water storage: Mississippi River water--Baden basins, 20, 000, 000 gal;
Bissell's Point basins, 54,000, 000 gal; and Compton Hill Reservoir,

85, 000, 000 gal. Missouri River water--Howard Bend basin, 5,000,000 gal,
and Stacy Park reservoir, 100,000,000 gal. Total, 264,000, 000 gal.

The raw water from both sources of supply is pumped into the plain sedimentation
basins at the respective treatment plants from which it flows by gravity
through the treatment plants. The finished water from the Chain of Rocks
Plant flows by gravity to storage basins at Baden, 33 miles south, and Bissell's
Point basins, 7 miles south of Chain of Rocks. From these basins three-
fourths of the output of the plant is pumped into the city mains connected with
the Compton Hill Reservoir, which floats on the system, and supplies the lower
part of the city. The remainder of the output is pumped from the Baden basins
directly into the mains at a higher pressure and serves the higher sections of
the city.

The finished water from the Howard Bend Plant is pumped into Stacy Park Reser-
voir, about 9 miles distant, at an elevation high enough to supply by grav1ty
ﬂow the highest sections of the city.
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ANALYSES

(Analyses, in parts per million, by the St. Louis Water Department)

Mississippi River Missouri River
Raw water | Fin, water | Raw water | Fin. water
1/average | 1/average | 1/average 1/average
Silica (SiO)) ......... ceeereraranes 13 9.0 12 9.3
Iron (F€)eeeeeererreereeceercncenes - .01 - --
Manganese (Mn) ...ccceeeeenninne -- - - --
Calcium (Ca) ......eee... ceerences 50 23 50 23
g[agnesi(um)(Mg) ................ 14 9.7 13 9.4
odium (Na)..... ceerercecrersanees :
Potassium (K) ..cceeeveenvennnnen } 35 33 34 33
Carbonate (CO,) ..... teesectenncs 1.2 13 0 12
Bicarbonate (HCOg)..cctvuunenn 156 20 163 22
Sulfate (SO,) ««eeeee ceerenenns 97 109 96 108
Chloride (Cl)...cccevvueerercnnenes 16 17 16 17
Fluoride (F) ...ccceeeceeccoecnnee -- -- -- --
Nitrate (NOy) ....... tressercscacas 4.6 5.4 4,9 5.4
Dissolved solidS ..cccececereecces 326 236 326 241
Hardness as CaCO,:

Total ........... ceesssesee cesecas 183 97 181 96
Noncarbonate ....c.ccceceeeeeeee | 53 60 48 58
6761 1o} NN oo ceveesrenans 19 7 21 8
0] ; (P, cessennecas . 7.9 9.2 8.0 9.2
Specific conductance ‘
(micromhos at 25 C.) «ec... - - -- --
Turbidity ...cocceeienecccennneee . 1,100 .07 1,300 0.07
Temperature (F.) .....cceeeeee. 58 -- 57 62
Date of collection .eeeceeenss. - - -- -

Regular determinations at treatment plant , 1950 2/
Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av{ Max|{Min| Av |Max|(Min{ Av | Max|Min | Av {Max| Min
Raw water......... 130| 226| 77| 17.9)8.1|7.6| 183 | 289| 107}1100|6400| 80
Finished water..| 37| 86| 20|9.2| 9.6{8.5] 97| 156f 70] .07| .60} .02
Regular determinations at treatment plant, 1950 3/
Alkalinity | Hardness
as CaCoQ, pH as CaCoO, Turbidity
(ppm) (ppm)
Av | Max| Min| Av|Max|Min | Av |Max| Min| Av | Max| Min
Raw water......... 133 | 232| 77(8.0 (8.3 | 7.6 | 181 | 296 102]/1300]6600|105
Finished water...| 38| 85| 23|9.2 ({9.9]|7.9| 96 150{ 66{ .07] .30/ .03

1/Monthly composite analyses.

2/Chain of Rocks (fiscal year ending April 1950).
3/Howard Bend (fiscal year ending April 1950).
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SEDALIA
(Population, 20, 354)

Ownership: Sedalia Water Co. ; also supplies about 400 people outside the city
limits. Total population supplied, about 20, 750.

Source: Spring Fork Lake and Lake Tebo. The two lakes are interconnected, and
water from both is mixed before going into the mains.

Treatment: Prechlorination, coagulation with alum, lime for pH control, activa-
ted carbon as needed, and rapid sand filtration. Copper sulfate is used for
algae control.

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

Raw-water storage: Spring Fork Lake, 560, 000,000 gal; Lake Tebo, 175, 000, 000
gal; Reservoir (settling basin), 50, 000, 000 gal. Total, 785,000, 000 gal.

Finished-water storage: 600, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) ..ievvuvuennens 4,3 ||Hardness as CaCOy:
Iron (Fée) ..cevvvvenennennsn. .10 Total coveverercineccennennes 55
Manganese (Mn) .......... .00 Noncarbonate ............ 37
Calcium (Ca) .............. 13
Magnesium (Mg) ......... 5.5 || COlOr cceveernriannnrcnrinnensee 3
Sodium (Na) ............... 2.7 [|PH ceeriereiicicniincceniennnns 7.8
Potassium (K) ............ 1.4 || Specific conductance
Carbonate (CO;) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 22 25 C.)ecrreennersecannananns 140
Sulfate (SO,) ..c.cevuuen.... 35 Turbidity .....ccccceeeencnnn. 0.6
Chloride (Cl) ......ceeueuee 4.0 || Temperature (F.).......... -
Fluoride (F) ..cc.cceueunee. .0 || Date of collection ......... 4/17/51
Nitrate (NOg) ....ccvuverees 2.8
Dissolved solids ......... 106
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SPRINGFIELD
(Population, 66, 731)

Ownership: Springfield City Water Co. (private); also supplies about 10, 000
people outside the city limits. Total population supplied, about 76, 700.

Source: Springs, 70 percent of supply; lake, 20 percent of supply; 1 well, 1,404
ft deep, 10 percent of supply.

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

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

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

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

ANALYSIS

Analysis, in parts per million, by Div. of Health of Missouri, Jefferson City, Mo.

Finished Finished
water water
(city tap) (city tap)

Silica (SiOp) ....ceceuve.... 4.0 || Hardness as CaCQ,:
Iron (Fe) ..ecevvvenenennn. .17 Total ..cueeveneninnenrnennes 178
Manganese (Mn) .......... - Noncarbonate ............ 18
Calcium (Ca) .............. 62
Magnesium (Mg) ......... 5.7 ||COLOr cecuviriiiennnrncicnnnnnns -
Sodium (Na) ...c..c.eeeenes PH coviieiiiiiiiiiiienienanneee. 7.1
Potassium (K) ............ > 6.4 Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 196 25 C.)eereenncncnrenncnnens . --
Sulfate (SO,) .ccoveuvennnnnn 13 Turbidity .......cccoeeeuenen 0.1
Chloride (Cl) .............. 9.7 || Temperature (F.).......... --
Fluoride (F) .ccceuenennn.. -~ || Date of collection ......... 10/2/51
Nitrate (NQy) .............. 5.3
Dissolved solids ......... 247

Regular determinations at treatment plant, 1951

Alkalinity Hardness

as CaCoO, pH as CaCO, Turbidity

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

Raw water......... 157 178} 130| 7.5/ 8.7| 7.1} -=| --| -= 6] 25 1
Finished water...| 157| 184 130| 7.4( 7.8 7.2 -y ==] -= 0 0 0

81



UNIVERSITY CITY
(Population, 39,892)

Ownership: St. Louis County Water Co. ; also supplies Berkeley, Brentwood,
Clayton, Ferguson, Jennings, Kinlock, Ladue, Maplewood, Overland, Pine
Lawn, Richmond Heights, Webster Groves, Wellston, and a large number of
incorporated and unincorporated places in St. Louis County. Total population
supplied about 268, 000.

Source: Missouri River for regular supply; connection to the supply of St. Louis
for auxiliary or emergency use.

Treatment: Prechlorination, softening with lime, coagulation with ferric sulfate,
sedimentation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 45, 000, 000 gpd.

Raw-water storage: 50,000,000 gal.

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

The treatment plant is located on the Missouri River near St. Louis' Howard
Bend Plant.

ANALYSES
(Analyses, in parts per million, by the St. Louis County Water Company)
1/Raw [Finished 1/Raw [|Finished
water water water water

average laverage average |average
Silica (SiOy) .cceevenes 13 12 |[|Hardness as CaCO;:
Iron (Fe) .cceceeennee . .03 .0 Total cececccsceccesse 2/174 2/91
Manganese (Mn)..... -- --|| Neoncarbonate...... 2/40[  2/50
Calcium (Ca) ......... 2/48 2/22
Magnesium (Mg)..... 2/16 2/8. 6| Color seeecesnceesnnnes 2/11 2/9
Sodium (Na) «cecceeeee 33 R | SRR RIS 2/7.9] 2/9.7
Potassium (K) ..... . Specific conductance
Carbonate (COy) .....[ 2/1 2/8 (micromhos at
Bicarbonate (HCO,) |2/162 2/28 25 C.)eueernrennnenns -- --
Sulfate (SO, ..ceevuen 91 98 || Turbidity..ccceeerveees 2/1,700| 2/0.1
Chloride (C})........ J 17 19 ||Temperature (F.)... -- 56
Fluoride (F) .ccceuse.. .4 . 4||Date of collection... -- -
Nitrate (NOg) .....eees 2 2
Dissolved solids.....|2/314 2/224

Regular determinations at treatment plant, 1950

Alkalinity Hardness

as CaCOQ, pH as CaCoQ, Turbidity

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

Raw water......... 135 {267 | 99| 7.9 8.3|7.2|174| 321| 81 |1700{10000/60
Finished water...| 40 | 74| 25| 9.7{10.2(8.6 | 91 134| 51 .1 2] .1

1/Monthly composite analyses of daily samples, except as indicated.
2/Daily determinations.
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WEBSTER GROVES
(Population, 23, 390)

Ownership: Supplied by the St. Louis County Water Co. (See University City)

NEBRASKA

BEATRICE
(Population, 11,813)

Ownership: Municipal. _

Source: 4 wells (1 to 4), 94, 95, 93, and 96 ft deep. The yield of the wells is re-
ported to be 1,250, 820, 800, and 800 gpm.

Treatment: None,

Storage: 3,000,000 gal.

ANALYSIS

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

Wells 1, 2, Wells 1, 2,
and 3 and 3

(composite) (composite)
Silica (Si0,;) ..eeveevennene. 30 Hardness as CaCOQq:
Iron (F€) .ccvceevvverennnnns .01 Total cccevenernenncncnncnes . 168
Manganese (Mn) .......... . 00 Noncarbonate ............ 0
Calcium (Ca) ......cceuvue. 53 e
Magnesium (Mg) ......... 8.7 || COlOr .ecvenrieanniannscananene 2
Sodium (Na) ............... 20 0] & SN 7.4
Potassium (K) ............ 3.5 |{ Specific conductance : '
Carbonate (COQ,) .......... 0 (micromhos at '
Bicarbonate (HCOs) ..... 216 25 C.)ecenneceneiencenenees 398
Sulfate (SO,) ..ceecevenennn. 25 Turbidity .......ccceeceeenee. 0.4
Chloride (Cl) .............. 10 Temperature (F.).......... 63
Fluoride (F) ....c.cevueu.n. .1 || Date of collection ......... 3/19/51
Nitrate (NOQy) .............. 2.9
Dissolved solids ......... 276
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FREMONT
(Population, 14, 762)

Ownership: Municipal; also supplies about 200 people outside the city limits.
Total population supplied, about 15, 000.

Source: 3 wells (Northwest, Northeast, and Southeast), 100, 102, and 105 ft deep;
4 condenser by-pass wells for use in emergency. The yield of the wells is
reported to be 1,900 gpm, each. The water is pumped directly into the mains,

Treatment: None.

ANALYSIS

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

Wells Wells

(tap sample) (tap sample)
Silica (SiOp) .....ccvveenne. 29 Hardness as CaCOQOq:
Iron (F€) ..cvvevvveenennnnns .14 Total civereerieserennnnnnnes 313
Manganese (Mn) .......... .03 Noncarbonate ............ 106
Calcium (Ca) .............. 78
Magnesium (Mg) ......... 29 COlOT .vviinrerncncenconscnnens 4
Sodium (Na) ............... 31 PH ........ eeccresessesccnsssnacs 7.4
Potassium (K) ............ 10 Specific conductance :
Carbonate (COj) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 253 25 C.)ecereeronnercnncans 723
Sulfate (SO,) ............... 146 Turbidity ........... cosrnnnne 0.6
Chloride (Cl) .....cceueneue 18 Temperature (F.).......... 54
Fluoride (F) ........cue.... .3 [l Date of collection ......... : 2/27/51
Nitrate (NQy) ....cevuvueen. 8.3
Dissolved solids ......... 490
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GRAND ISLAND
(Population, 22, 682)
L
Ownership: Municipal.
Source: 12 wells, seven of which are standby for summer use. Five of the wells
(Harrison St., Locust St., Park View 1 and 2, and Dodge Acres) are 84, 113,
81, 78, and 101 ft deep, respectively. The yield of these wells is reported to
be 820, 1,300, 1,000, 890, and 910 gpm.
- Treatment: None.
Storage: Reservoir, 4,000,000 gal.

The analysis given represents reasonably well the composition of the water served
to theconsumers.

ANALYSIS

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

Wells Wells
1/(composite))| 1/(composite)

Silica (Si0,) .evveeverennen. 27 Hardness as CaCO;:
Iron (F€) ..cevevvennrennnses .06 TOtal eeeeveereeernncnannres 189
Manganese (Mn) .......... .00 Noncarbonate ............ 53
Calcium (Ca) .............. 62

- Magnesium (Mg) ......... 8.3 [[COlOr cccuvrinennnnneniannnnnnns 2
Sodium (Na) ............... 19 11 S N 7.2
Potassium (K) ............ 7.6 Specific conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 166 p2: 3 o P 465
Sulfate (SO,) ..c.ceveeeue.. 64 Turbidity ...ccccceceeececnne. 0.6
Chloride (Cl) .......cc..... 13 Temperature (F.).......... 60
Fluoride (F) ............... .2 || Date of collection ......... 4/27/51
Nitrate (NOg) .....ccunnns 20
Dissolved solids ......... 324

1/Clebum, Hart, Parkview 1 and 2, and Harrison St. wells,
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HASTINGS
(Population, 20,211) -
Ownership: Municipal; also supplies 54 people outside the city limits. Total pop-

ulation supplied, 20, 265.

Source: 9 wells (1 to 9), 180, 215, 156, 180, 182, (not reported), 195, 195, and
190 ft deep. The yield of wells is reported to be 980, 2,254, 1,012, (not re-
ported, not reported), 1,025, 1,000, 2,040, and 1,000 gpm.

Treatment: Chlorination.

Raw-water storage: None.

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

ANALYSIS

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

Wells 1, 2, Wells 1, 2,
‘ and 5 and 5

(tap sample) (tap sample)

Silica (SiOp) ...ccuvvveueen. 25 Hardness as CaCOy:

Iron (Fe) ..cccevvvnrnnnnne. .08 Total ceieieeivrencenannnnnes 155

Manganese (Mn) .......... .00 Noncarbonate ............ 0

Calcium (Ca) .............. 51

Magnesium (Mg) ......... 6.7 || COLOT ccevererncarerercanecanene 1

Sodium (Na) ............... 26 PH ceceiereecrrsreeerncsocococace 7.5

Potassium (K) ............ 5.7 Specific conductance

Carbonate (CQ,) .......... 0 (micromhos at

Bicarbonate (HCO,) ..... 208 25 C.)euvenenncnncnnnnnnnens 410

Sulfate (SO,) ..ccceeuvennnn 34 Turbidity ......ccccceeeeeenee. 0.3

Chloride (Cl1) ......cceuneu. 8.0 Temperature (F.).......... 55

Fluoride (F) ...cccvevunnes .3 || Date of collection ......... 5/1/51

Nitrate (NQy) ........cc..... 3.8

Dissolved solids ......... 266
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Ownership: Municipal,

KEARNEY
(Population, 12,115)

Source: 9 wells (2 to 10), 41, 42, 39, 50, 54, 50, 47, 50, and 44 ft deep. The
yield of the wells is reported to be 500, 600, 500, 600, 900, 600, 600, 875,

and 500 gpm,
Treatment: None.
Storage: 1,000, 000 gal.

ANALYSIS

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

Wells 2, 6, Wells 2, 6,
and 9 and 9

(tap sample) (tap sample)
Silica (Si0,) ..oevvverene.. 36 Hardness as CaCOy:
Iron (Fe) ...oeovvervennnenes .02 Total ccovevieeinnnens eeeenes 395
Manganese (Mn) .......... .00 Noncarbonate ............ 122
Calcium (Ca) .............. 116
Magnesium (Mg) ......... 26 (070) s N 2
Sodium (Na) .........c..... 98 pH ........ creestssestcenstcnnnes 7.5
Potassium (K) ............ 10 Specific conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 333 25 C.)eevenrnnnnnnnnnnninene 1,110
Sulfate (SO,) ............... 272 Turbidity .........ccceeeeeeee. 1
Chloride (Cl) .............. 28 Temperature (F.).......... 55
Fluoride (F) ...ccevvvnunnes .4 Date of collection ......... 5/1/51
Nitrate (NOy) .............. _ 21
Dissolved solids ......... 808
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LINCOLN
(Population, 98, 884)

Ownership: Municipal; also supplies about 1, 850 people outside the city limits
and other places. Total population supplied, about 100, 700.

Source: 13 wells (1, 1A, 2-2, 2A, 3, 3A-2, 4, 4A, 5, 6, 7, 8, and 9),50, 92, 88,
85, 65, 49, 54, 53, 67, 85, 84, 83, and 87 ft deep, located 3 miles northeast
of Ashland, Nebr. for regular supply; 18 wells, located within Lincoln city
limits, 130 to 188 ft deep, for auxiliary supply. The yield of the wells of the
regular supply is reported to range from 1, 170 gpm (well 4) to 2,090 gpm
(well 9).

Treatment: Prechlorination, aeration, postchlorination, ammoniation, sediment-
ation, and rapid sand filtration, for regular supply. Chlorination only for
auxiliary supply.

Rated capacity of treatment plant: 27, 000, 000 gpd.

Raw-water storage: None,

Finished-water storage: Underground reservoirs, 30,100,000 gal; elevated stor-
age, 385,000 gal; concrete tanks, 2,000,000 gal. Total, 32,485,000 gal.

A collecting pipeline carries the water from the wells to the treatn:ent plant just
east of Ashland. After treatment the water is pumped into a concrete res-
ervoir and then into a 36 in. cast-iron pipeline to Lincoln, a distance of 25
miles.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
) Regular Supply Auxiliary Supply
Ashland well [Ashlandwells| Lincoln Lincoln wells
2-2 1/(fin, water)| well 16  |1/(fin, water)
Silica (§i03) crecsscnceas N . 24 34 25 39
Iron (Fe)eeeiverereeenererencnennnes .09 .1 .07 .2
Manganese (Mn) ....ccceeeveeene. .32 .02 .00 .0
Calcium (Ca) ..eeuvenrennannnn 55 59 56 69
Magnesium (Mg) .cocceeeececenes 10 15 14 18
Sodium (Na)....cceeeeeeenee 32 31 < 30 40
Potassium (K) ....cceveveeiecnnes 8.0 > 4.0 }
Carbonate (COy) ..cccvvverennenee -- -- -- --
Bicarbonate (HCO,)........ 202 212 239 239
Sulfate (804) eesssesntstccassseasee 83 76 42 55
Chloride (Cl)............ craseneee 8.0 16 14 55
Fluoride (F) ..c.ceeeuveees eeessee .4 .3 .1 .3
Nitrate (NOg) ..ccvevureees cesvsss .5 .1 9.6 2.0
Dissolved solids .......c...... 336 310 336 396
Hardness as CaCO,:

Total cccvvvernvennnncreccnnonenas 180 206 196 2417
Noncarbonate .......cceeeeeeen 14 32 0 51
Color....ecveveeeee ceves sessanan - - -- --
PH.ccoveeenane erecosecesssscanenes 7.5 7.8 7.0 7.3

Specific conductance

(micromhos at 25 C.) ...... 492 -- 500 -
Turbidity ....ceeevveenn. eeeennanes -- -- -- --
Temperature (F.) .....ccceeenee - -- 55 --
Date of collection ...cccecerveces 5/29/51 9/51 7/17/51 9/51
Depth (feet) ......ccerueirenrnnene 88 142
Diameter (inches) .............. 24 12
Date drilled .................... 1,950 -
Percent of supply .............. -- --

1/Analyzed by Lincoln Water Dept.
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NORFOLK
(Population, 11, 335)

Ownership: Municipal; also supplies about 100 people outside the city limits,
Total population supplied, about 11, 400.
Source: 4 wells (1 to 4), each 110 ft deep The yield of the wells is reported to
be 900, 800, 500, and 700 gpm. One or two of the four wells are held in re-

serve,

Treatment: Aeration, sedimentation, and rapid sand filtration.

Rated capacity of treatment plant: 3,000,000 gpd.
Raw-water storage: None,

Finished-water storage:

1,500, 000 gal in clear wells and under pressure.

The water from the different wells is mixed before it reaches the treatment plant.,
The analyses given of the raw and finished water do not represent water from

The composition of the finished water varies to some ex-

tent depending on what wells are being pumped for the supply.

the same 3 wells.

~ ANALYSES

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

3 Wells

3 Wells

1 Finished Finished
_w/:f.% 1/water —lm{:g:x 1/water
Silica (SiOp) .ceeeveeee 31 32 Hardness as CaCOj:
Iron (Fe) .ccceeeenes . 1.4 .04 Total ecescccccccscsse 284 310
Manganese (Mn) ..... .29 .03 Noncarbonate...... 34 55
Calcium (Ca)...... .| 85 94
Magnesium (Mg)..... 18 18 COlOr cecerscrcennces 5 4
Sodium (Na) ...cceeeee 15 16 ) & (P 7.4 7.8
Potassium (K) ....... 6.8 7.8 Spec1f1c conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) [ 306 311 25 C.)eeeccnscnnenes . 585 633
Sulfate (SO,) «eeecenes 61 83 Turbidity ...... cevonses 10 0.5
Chloride (Cl)......... 10 13 Temperature (F.)... 55 55
Fluoride (F) .......... .3 .3 ||Date of collection... | 2/20/51| 2/20/51
Nitrate (NO) .ceeveeee| 0 .5
Dissolved solids..... 398 442
1/Composite.
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NORTH PLATTE
(Population, 15,433)

Ownership: Municipal,

Source: 45 wells. Forty-one wells in one well field (field No. 1) with an average
depth of 100 ft; in another well field 4 wells (2, 3, 4, and 5 or Dunlap well)
97, 92, 135, and 256 ft deep. The yield of the four wells is reported to be
1,750, 1,800, 500, and 800 gpm, respectively, and the combined yield of the
41 wells is 3,400 gpm,

Storage: None.

The wells in field No. 1 are operated as a unit, whereas the other four wells are
pumped separately.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
1/Wells 1/Wells

(tap sample) (tap sample)
Silica (8i0,) ...c.ceuvueenn. 41 Hardness as CaCOQq:
Iron (F€) ..cevvveeienvnnnees .03 Total ceeevrnrnnenennnnnnes 326
Manganese (Mn) .......... .00 Noncarbonate ............ 120
Calcium (Ca) .............. 99
Magnesium (Mg) ......... 19 COlOT ceuvvierenncnrencennennens 2
Sodium (Na) ............... 112 PH coiieriiiiieccercasiencnnnnes 7.8
Potassium (K) ............ 12 Specific conductance
Carbonate (CO;) .......... 0 . (micromhos at .
Bicarbonate (HCO) ..... 252 P21 o) T 1,100
Sulfate (SO,) ..ccevvuennnnn. 268 Turbidity :........... ceeenes 0.6
Chloride (Cl) .............. 64 Temperature (F.).......... 60
Fluoride (F) .......e....... .8 || Date of collection ......... 5/1/51
Nitrate (NQy) .............. 11
Dissolved solids ......... 798

1/Well Field 1 and well 5 (Dunlap well).
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OMAHA ®
(Population, 251,117)

Ownership: Metropolitan Utilities District; also supplies about 13, 000 people out-
side the city limits., Total population supplied, about 264, 100.

Source: Missouri River. The intake and treatment plant are located on the
Missouri River at Florence.

Treatment: Plain sedimentation, prechlorination, coagulation with alum, sedi-
mentation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 90,000, 000 gpd.

Raw-water storage: 86,000,000 gal.

Finished-water storage: 44,000, 000 gal.

There is considerable variation in the chemical quality of the water throughout the

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

Silica (Si0)) ..ceeveeerrencernececcns 13 8.5 -
Iron (Fe) weeeeeverereennrncecnenennnse .04 .02 0.11
Manganese (Mn) ....cccceeeeerenennns . 01 .00 .03
Calcium (Ca) <eecoereccncscnccencccs 72 64 -
Magnesium (Mg)...cceveeeeenrrereees 6.4 20 --
Sodium (N2)...eeeerseeeenresoernsonnes 41 62 -
Potassium (K) ..cceeeeenecnnecenceses 4.7 2.8 --
Carbonate (COy) ...vuveencecncennnne 0 0 -
Bicarbonate (HCOy)......... 174 170 175
Sulfate (SO.)...ceeeerreveneneeeenerans 138 221 158
Chloride (C))........... cereeterscoves 9.5 14 --
Fluoride (F)...cccoeeveeeencecncennens .4 .6 -
Nitrate (NOg) .ccuverucececanacecnnnces 4.0 1.4 --
Dissolved SolidS ..ccceeeeveerncncens 386 492 418
Hardness as CaCO,:

Total ceevvveireeinecennccencenccncas 206 242 230
Noncarbonate «.ceeeeeeeccosscceces 64 102 86
1670 1) SN 5 -- 4
PH eiiiirierirnreccortrecsssacscsenccccns 7.7 8.0 7.8

Specific conductance
(micromhos at 25 C.)........... 575 756 629
TUrbidity ..uuueeeeennnns soreer seveenns 500 -- 1
Temperature (F.) ccecococensecccnss 34 - 34
Date of collection ceeeeeenseacenenene 2/27/51 10/12/47 2/271/51
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......... =] =] -« -=] --] - -=1 --| --|200/[15000{ 25
Finished water..| 146} 232| 91§ 7.8 8.2| 7.3| 261] 380| 175 .2| 6.0f0 O
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« SCOTTSBLUFF
(Population, 12,858)

Ownership: Municipal; also supplies about 100 people outside the city limits.
Total population supplied, about 12, 950,
Source: 4 wells (2 to 5), 105, 105, 100, and 100 ft deep, for regular supply; 3
standby wells for emergency use.

construction.
Treatment: None.

Storage: 2 elevated tanks, 300, 000 and 100, 000 gal.

Two additional wells 102 ft deep are under
The yield of wells 4 and 5 is reported as 1,361 and 1, 380 gpm.

Three of the wells used for the regular supply are located in the south part of the

city and the other in the north part,

other sections they receive water from three wells and one,

The water from the wells is pumped di-
rectly into the mains, which are interconnected in the midcity area, and con-
sumers in the area receive mixed water from the four wells, whereas in the

given is of a sample collected in the midcity area.

The analysis

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
4 Wells 4 Wells

(composite) (composite)
Silica (Si0,) ............... 48 Hardness as CaCOQy:
Iron (Fe) ...cccevvennnne .04 Total ............. ceceseenen 290
Manganese (Mn) .......... .00 Noncarbonate .......... . 0
Calcium (Ca) ...... cevennen 76
Magnesium (Mg) ......... 24 Color .......... cerreriaces 2
Sodium (Na) ............... 104 PH ceeriiintneenecreecceccrennns 7.7
Potassium (K) ............ 9.9 Specific conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCOQ,) ..... 364 25 C. )eeeenrerecnrncoecnans 952
Sulfate (SQ,) ......... cerans 178 Turbidity ........... 1
Chloride (Cl) ............. . 22 Temperature (F.).......... 55
Fluoride (F) ...cccvevrunen. .3 Date of collection ......... 4/30/51
Nitrate (NO,) .............. 14
Dissolved solids ......... 670
Depth (feet) ccveveiiriiiiieiiiiiiinniennnnnns cecenns tecseteceatennnnnensssiesassans 100-105
Diameter (inches) ............. cereeeeresnans Ceesscenerrenssasessscscncrrernasee 16-36
Date drilled ............... cerescetssssnacanns S 1935-48
Percent of supply .......... Cererecenrananas esessesassnsasesencscenacecnsesssostan 100
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NORTH DAKOTA

BISMARK
(Population, 18, 640)

Ownership: Municipal; also supplies 800 people outside the city limits. Total
population supplied, 19, 440.

Source: Missouri River,

Treatment: Plain sedimentation, softening with lime and soda ash, coagulation
with alum, activated carbon, sedimentation, rapid sand filtration, chlorina-
tion, and ammoniation.

Rated capacity of treatment plant: 4,500, 000 gpd.

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

Finished-water storage: 4,100, 000 gal.

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

water water water water
Silica (SiOy) «coveerens 6.6 3.4 |[|Hardness as CaCO,:
Iron (Fé) cccoevevreneee .04 .05 Total «eeeescccccencse 130 84
Manganese (Mn) ..... . 00 .00|| Noncarbonate...... 23 55
Calcium (Ca) ......... 35 28
Magnesium (Mg)..... 10 3.4 ||COlOT eeerececercccaceces 33 5
Sodium (Na) ..ccceeeee 31 31 1) s cernsene 7.9 8.3
Potassium (K) ....... 3.4 3.5 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 131 35 25 C.)ecrcercnccnnnes 393 338
Sulfate (SO,) ...ccevuee 85 114 Turbidity .cccoceveeenes 330 2
Chloride (Cl) ......... 2.5 7.0 || Temperature (F.)... 32 32
Fluoride (F) ...cc.c... .1 .1 ||Date of collection... | 4/6/51 | 4/6/51
Nitrate (NQy) ......... 2.7 .5
Dissolved solids.....| 250 244

Regular determinations at treatment plant, 1950

Alkalinity Hardness

as CaCoO, pH as CaCQq, Turbidity

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

Raw water......... 151 | 232
72 | 148 -

Finished water...

74
18

o o0
[o =N =]
=]
[3,}
-3
fu—y

10.2| 7.7| 90)200| 44| o o

208 | 338 | 104 [1295(4600; 25

0
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DICKINSON
(Population, 7,469)

Ownership: Municipal.

Source: 6 wells, 199, 214, 173, 175, 140, and 129 ft deep, about 59 percent of the
supply; Heart River, about 41 percent of supply. During the 1950 calendar
year the supply consisted of a mixture of river water and well water from May
through September, and well water, exclusively, the remainder of the year.
The use of well water will be discontinued as soon as the new treatment plant
is ready for operation. The completion date for the plant is set for Mar. 1,
1952,

Treatment;: Coagulation with alum and lime, activated carbon, sedimentation, fil-
tration, chlorination, and ammoniation for river water. Addition of polyphos-
phate (Nalco) to both well water and river water for stabilization and corrosion
control.

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

Raw-water storage: None.

Finished-water storage: 1,400,000 gal.

There is tremendous variation in the composition of the river water throughout the
year. The analyses show approximately the range in composition of the raw

river water.
The wells furnish water of similar composition. The analysis given represents
water of the maximum concentration of dissolved solids.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Well Heart River Finished
Raw Raw

wg&‘}’) water water 1/ water
Silica (Si0y) ..cceveveeerereenrenss 12 4.2 6.0 10
Iron (Fe).ceieereeneenneenercenesens .05 .70 .25 .03
Manganese (Mn) .......ccceeeeies. -- - -- --
Calcium (Ca) ..cceeeerenreecensses 9.0 9.4 60 53
Magnesium (Mg) ..ccocvueeennnen 7.0 3.6 19 21
Sodium (Na).c.ceererrerereeeenenss| 574 10 { 199
Potassium (K) ...coerrerrerens 6.4 6.6 } 290 3.6
Carbonate (COy) ....ccceeereenne -- 0 31 --
Bicarbonate (HCOy).....cc00neee 2/911 68 500 388
Sulfate (SO,) ++eesreeresesancsencea| 528 9.0 376 316
Chloride (Cl)..ccccevernreevenense 7.0 2.5 2.0 10
Fluoride (F) ....cceccvvevconensee .2 .0 .5 .2
Nitrate (NOg) .cccceceveececnencee .5 .2 .5 .5
Dissolved solids ..........c.....| 1,600 87 1,070, 814
Hardness as CaCO,:

Total ..cieriieerccrcrnccercccene 51 38 228 219
Noncarbonate .......ccceecee.. 0 0 0 0
1670) 1o} SRS -- -- -- --
4] (N 8.4 7.5 8.2 8.5

Specific conductance

(micromhos at 25 C.) ...... 2,260 136 1,430 1,260
Turbidity ...cceceeeeeecereccnceccnes - -- -- -
Temperature (F.) .......cc..... -- -- 52 -
Date of collection..ccceeeeseeeee.| 7/18/47 3/23/47 5/26/47 8/3/47

1/Composite of well and river water,
2/Alkalinity as bicarbonate (HCO,).
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FARGO .
(Population, 38, 256)

Ownership: Municipal; also supplies about 600 people outside the city limits.
Total population supplied, about 38, 900.
Source: Red River of the North for regular supply; 1 well 195 ft deep, for aux- -
iliary supply. The auxiliary supply is used only during extremely dry periods.
During 1950 a total of 6, 100, 000 gal of well water was used.
Treatment: Softening with lime and soda ash, sedimentation, recarbonation, chlo-
rination, ammoniation, and rapid sand ﬁltratmn :
Rated capacity of treatment plant: 10, 000, 000 gpd.
Raw-water storage: None.
Finished-water storage: 1,600,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw Finishedlr Raw |Finished
water water water | water
Silica (Si0y) ...eceuee. 13 9.4 ||Hardness as CaCOj: ‘
Iron (Fe) esevee secessoe . 02 . 05 TOtal S000000000ss00 s 314 155
Manganese (Mn)...... .00} .00 Noncarbonate...... 129 74
Calcium (Ca-)__oooao,.oo- 66 30
Magnesium (Mg)...._ 36 19 Colormo.oooooooootooolo. 9 3
&dium (Na) (XXX YN R Y} 23 49 pH S0QOP0OCIPOOOIRPOIROISOIONINSTS 7. 8 9. 1
Potassium (K) ....... 7.5 7.5 ||Specific conductance :
Carbonate (CO,) ..... 0 15 (micromhos at ‘
Bicarbonate (HCO,) | 226 69 25 C.)ueeerenccnncens 669 536
Slﬂ.fate (SO‘) essvecscee 167 165 Turbiditykooooooo-oooo.. 40 l
Chloride (Cl) ......... 5.5 8.5 || Temperature (F.)... 67 68
Fluoride (F) .......... .1 .1 ||Date of collection... |5/25/51 |5/25/51
Nitrate (NO,) ......... 1.8 .4
Dissolved solids.....| 464 360
' Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH 1/ as CaCO, . Turbidity
(ppm) ’ (ppm)

Av |Max| Min| Av|Max|Min| Av | Max| Min| Av | Max| Min
Rg\y water......... 250 350! 70{8.0(8.4|7.6|273 | 431| 155| 50(1500 0
Finished water...| 85| 178| 60/9.0 | 9.8 8,8 1291226 89 0 0 0

1/1949.
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GRAND FORKS
(Population, 26,836)

Ownership: Municipal; also supplies 300 people outside the city limits. Total
population supplied, 27,136.

Source: Red Lake River, 60 percent of supply; Red River of the North, 40 percent
of supply. Water from both rivers is mixed before entering the treatment
plant.

Treatment: Prechlorination, softening with lime and soda ash, coagulation with
alum, occasionally sodium aluminate, sedimentation, recarbonation, ammon-
iation, rapid sand filtration, and postchlorination.

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

Raw-water storage: None,

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

There is considerable variation in the composition of the river water throughout
the year-,

ANALYSES

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

Red Lake [Red River of . s
1/River [1/the North | Raw water Finished
(raw water) | (raw water) water
SITiCa (S103) vvoveveneersnesserenns 10 2.0 9.8 3.8
Iron (Fe)eeeeeeerearennconssnsensees - - .03 .03
Manganese (Mn) ......ccceeeerees -- -- .00 .00
Calcium (Ca)......... ceneeee 46 74 61 36
Magnesium (Mg) 20 40 23 1.5
Sodium (Na)...cceeeeererererennens { 10 33
Potassium (K) ....eeverernrsennen > 19 38 4.5 4.3
Carbonate (COy) .......cuernee. -- -- 0 --
Bicarbonate (HCO,).......... - 244 348 216 2/50
Sulfate (SO,) s++seeercreccecncensae 31 111 88 114
Chloride (Cl1). .ceceeeeececcncnrene 2.0 20 4.0 9.0
Fluoride (F) ....... cecccecssccnce .0 .0 .1 .1
Nitrate (NOg) cvceeeececececnee cee 5.3 4.4 1.6 .8
Dissolved solidS ......cc..c... . 245 464 338 248
Hardness as CaCO,:
Total ..eceveeereereernnnnseneens 197 349 246 96
Noncarbonate .......ccccec.. . 0 64 69 55
»
1670 () S -- -- 23 3
4] SN -— - 7.6 8.4
Specific conductance
(micromhos at 25 C.) ...... -- -- 508 363
Turbidity .ccceeeecenncccccenes cenee - -- 55 3
Temperature (F.) ...cc.cceecece. -- -- 66 66
Date of collection...ccceeeeueee.| 11/6/50 11/6/50 5/24/51 5/24/51

' 1/Analyzed by University of North Dakota.
2/Includes the equivalent of less than 5 ppm of carbonate (COy).
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Regular determinations at treatment plant, 1950 3/

Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av { Max| Min{ Av|Max|Min | Av { Max| Min| Av | Max| Min
Raw water......... 203 | 330 75| 7.4(8,/2]7.2|271]425| 85 10| 120 5
Finished water.,.| 67| 120| 30| 9.4 9.8{8.8| 81]170 44 1] 5 0

3/Fiscal year.

JAMESTOWN
(Population, 10, 697)

Ownership: Municipal.

Source: 6 drilled wells (1 to 6) 80 to 87 ft deep; 1 dug well, 36 ft deep and 25 ft in
diameter. The yield of the wells is reported to be 300, 300, 300, 300, 500,
over 500, and 1,300 gpm.

Treatment: Aeration, softening with lime, coagulation with sodium aluminate,
sedimentation, recarbonation, rapid sand filtration, chlorination, and addi-
tion of polyphosphate.

Rated capacity of treatment plant: 2,250, 000 gpd.

Raw-water storage: None.

Finished-water storage: 2,610,000 gal.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
1/Raw [Finished 1/Raw |Finished
water |1/water water |1/water

Silica (Si0p) .......... 26 14 Hardness as CaCO,: 1
Iron (Fe) ...cccoeveeees 2.8 .07 Total «ceceesceccessen 432 116
Manganese (Mn)..... 1.0 .00 Noncarbonate...... 55 40
Calcium (Ca)..... eeee] 107 35 '
Magnesium (Mg)..... 40 6.9 ||COIOr eerrerecrerssnnnne 2 | 1
Sodium (Na) ..........| 113 110 ) ; (N 7.8 9.5
Potassium (K) ..... . 6.7 6.7 ||Specific conductance
Carbonate (CO,) ..... 0 25 (micromhos at
Bicarbonate (HCO,) | 460 | 42 25 C.)uerreesnreennee | 1,180 746
Sulfate (SO) ....cccee| 233 222 Purbidity ........ 35 0.2
Chloride (C)).........| 38 38 Temperature (F. )... 43 47
Fluoride (F) .......... .1 .1 ||Date of collection... 4/11/51 |4/11/5:
Nitrate (NOy) .........| 3.8 2.5
Dissolved solids.....| 810 510

1/Composite.
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MANDAN
(Population, 7,298)

Ownership: Municipal; also supplies about 500 people outside the city limits.
Total population supplied, about 7, 800.

Source: Missouri River., The intake is about 5 miles north of Mandan.

Treatment: Plain sedimentation, aeration, softening with lime and soda ash,
coagulation with alum and sodium aluminate, ammoniation, chlorination, sed-
imentation, recarbonation, polyphosphates (918-Y balls), and rapid sand fil-
tration,

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

Raw-water storage: None.

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 (SiOy) ..cevevees 11 9.4 ||[Hardness as CaCOy:
Iron (Fe) ccceceeennneee .03 .03 || Total cececcreccccenes 192 | ~ 114
Manganese (Mn) ..... .00 .00 Noncarbonate...... 50 56
Calcium (Ca) .c.eeeeee| 49 32
Magnesium (Mg)..... 17 8.3 ||COlOr seccccsccccenccncee 7 2
Sodium (Na) ....cc.... 57 63 +) - (P 7.7 9.1
Potassium (K) ..... . 4.6 | 4.7 ||Specific conductance
Carbonate (CO,) ..... 0 10 (micromhos at
Bicarbonate (HCO,) | 173 50 25 C.)eeenee 636 533
Sulfate (SO,) ........ .| 155 178 Turbidity ........ 500 1
Chloride (C)) .........| - 7.5 12 Temperature (F.)... 63 62
Fluoride (F) .......... .4 .4 ||Date of collection... |5/17/51 |5/21/51
Nitrate (NOy) ....... . 1.7 .9
Dissolved solids.....| 408 348

Regular determinations at treatment plant

Alkalinity Hardness
as CaCOQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max} Min| Av |Max|Min | Av|Max|Min
Raw water......... 160( 222 | 120| 8.1| 8.3|8.0| 229 316|142 | --| -- --
Finished water...] 87/125| 64| 9.1} 9.2/8.9| 112} 133} 89| --| --| --
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(Population, 22,032)

Ownership: Municipal.

MINOT

»

Source: 7 wells (1, and 3 to 8) 131, 158, 158, 147, 139, 125, and 132 {t deep
The yield of the wells is reported to be 533 350 450 800 800, 860, and
860 gpm. In 1950 well 7 furnished 75 percent of the supply, and Wells 3, 4,

and 5, the remainder.
Treatment: Chlorination.

Raw-water storage: 4,100,000 gal.

Finished-water storage: 4,100,000 gal.

(Analyses, in parts per million, by U. S,

ANALYSES

Geological Survey)

Well 3 Well 5 Well 7
(finished (finished (finished

‘ water) water) water)
STIHCa (S105) vvvvveveeeeereeeneens 26 26 23
Iron (Fe) .cceeeenrierenennene ceerenceee 2.6 2.7 2.5
Manganese (Mn) .....ccceeeveveenenens .04 .22 .02
Calcium (Ca) sescsssescastscasersecnes 86 112 84
Magnesium (Mg)...ccceeeeeerenecenes 29 42 33
Sodium (Na)..eeererereeneeeenrerecnces 359 180 233

- Potassium (K) ...ccceveveececeerecenes 5.8 6.7 . 4.9
Carbonate (COy) ....ccceevereervenens 0 0 0
Bicarbonate (HCOy)....cee0ceeecenes 789 558 748
Sulfate (SO ccceeeneen. 120 153 70
Chloride (C1) ....cceeeeeececerceeceres 240 156 128
Fluoride (F)........... ceecercensenses .2 .1 .2
Nitrate (NOg) cccucerecerecrcacnnenens 3.0 2.2 .8
Dissolved solids ...... ceesccscrcrees 1,280 980 972
Hardness as CaCOy: .

Total ......... cescecens sesersesscen . 334 454 347
Noncarbonate ....ccccecevececocees 0 0 0
Color ...ceevnnenenns cesecessncane 18 7 13
| ¢) SN 7.6 7.5 7.7

Specific conductance

(micromhos at 25 C.)....cc.c... 2,070 1,550 1, 560
TUIDIAItY ceveveererennns coreoe sosonnee 25 35 5
Temperature (F,)-s... cesscceccacane 51 49 48
Date of collection ceeceeeeenneerenees ' 5/17/51 5/17/51 5/17/51
Depth (feet) «eeeerrereecrreearreenens 158 158 125
Diameter (inches)...c.ccceeeeeenennns 12 16 16
Date drilled .cccvvviinccncnccecanss 1931 1939 1948
Percent of supply ...ccceeceenvennne - -- -
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WILLISTON
(Population, 7,378)

Ownership: Municipal; also supplies about 650 people outside the city limits,
Total population supplied, about 8, 050,
Source: Missouri River for regular supply; 2 wells each 220 ft deep for auxiliary
supply. The yield of the wells is reported to be 550 and 600 gpm.
Treatment: Plain sedimentation, softening with lime (soda ash in winter), coagu-
lation with alum and sodium aluminate, sedimentation, rapid sand filtration,
ammoniation, and chlorination,
Rated capacity of treatment plant: 1,200,000 gpd.
Raw-water storage: 1,000, 000 gal.
Finished-water storage: 630,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw Finished" Raw | Finished
water water water water
Silica (SiOy) ....eeee. | 10 9.8 ||Hardness as CaCOj,:
Iron (Fe) sesceecssscecee . 02 . 11 Total s0cscscccccccsee 191 151
Manganese (Mn) ..... .01 .00]|| Noncarbonate...... 56 52
Calcium (Ca)..cceeeeee| 50 41
MagneSium (Mg)l-ooc 16 12 Colorlnuooco-.oooo--coooo 9 1 4
&dium (Na) (XX XXX N Y] 55 57 H 0000 0C0CESPOISOROBIRIOTS 7. 9 87‘ 9
Potassium (K) ....... 4.9 4.2 ||Specific conductance
Carbonate (COy) ..... 0 16 (micromhqgs at
Bicarbonate (HCO,) | 165 89 25 C.)eereen 599 553
Sulfate (SO,) ..cveevees| 161 158 Turbidity ..cceeceececsee 95 20
Chloride (C))......... 8.5 9.5 ||Temperature (F.)... 60 | 64
Fluoride (F) .......... .3 .3 ||Date of collection... i5/17/51 |5/17/51
Nitrate (NOJ (X EXXERE YY) 1. 5 . 8
Dissolved solids.....] 394 374 _
Regular determinations at treatment plant, 1950
Alkalinity Hardness.
as CaCo, pH as CaCO, Temperature
(ppm) (ppm)
Av} Max|Min| Av |Max|Min| Av | Max|Min | Av {Max| Min
Raw water......... 145 | 170 {120 | -- --| --]257]340| 205 40| 54 | 32
Finished water..] 55| 68} 53| -- --]" --1137{214| 68] 40| 54 32

100



SOUTH DAKOTA

ABERDEEN
(Population, 21,051)

Ownership: Municipal; also supplies 175 people outside the city limits. Total
population supplied, 21, 226.
Source: Elm River (impounded) supplemented by Maple and Willow Creeks (im-
pounded) for main supply; 2 gravel pits, located northeast of treatment plant,
for auxiliary supply.
Treatment: Softening with lime and soda ash, sedimentation, activated carbon,
recarbonation, addition of polyphosphates (918-Y balls), coagulation with alum
and sodium aluminate, secondary sedimentation, rapid sand filtration, am-
moniation, and chlorination,
Rated capacity of treatment plant: 4, 000,000 gpd.
Raw-water storage: No. 1 dam, 60,000,000 gal; No. 2 dam, 170,000, 000 gal;
No. 4 dam, 76,000, 000 gal; Elm Lake, 5,000, 000 gal.

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

The treatment plant is located 8 miles northeast of Aberdeen. River was at high
stage when samples were collected. Fluoridation of public supply will be

started soon.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survéy)
1/Elm | 2/Elm 1/Elm | 2/Elm
River River | River River
Silica (SiOyp) ..cceveeee 9.8 6.0 ||Hardness as CaCO,: ,
Iron (Fe) ceeeeeecereees .03 .06l Total sececereensesees 97 "5
Manganese (Mn) ..... .00 .00{| Noncarbonate...... 17 41
Calcium (Ca) ..ceceee. 25 28
Magnesium (Mg)...., 8. 4 1. 3 COlOrwooooocooooooooou-Q 33 5
SOdium (Na) eseveescee 26 25 pH 0800000000080 0000 000000 7-; 8. 8
Potassium (K) ....... 7.0 6.8 ||Specific conductance
Carbonate (COy) ..... 0 3 (micromhos at
Bicarbonate (HCOJ 98 35 25 C. ).co-.o.oo-oco-o 326 313
Sulfate (soo *000 8060000 56 80 Turbidity e000sBOGIOOIOOS 10 0- 4
Chloride (Cl).........| 14 16 Temperature (F.)... 39 39
Fluoride (F) .......... .1 .1 ||Date of collection... |4/11/51 |4/11/51
Nitrate (NOy) ......... 3.6 .5
Dissolved solids.....| 204 188 ,
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......... --| 400| 40| -- {8.6{7.2 --1500 40 --1 400 20
Finished water.. -- 751 2019.5]10 |9 701110 30 -] -- -

1/Raw water.

2/Finished water.
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Ownership: Municipal; also supplies a few people outside the city limits.

BROOKINGS
(Population, 7, 764)

population supplied, about 7,800.
Source: 3 wells (1, 2, and 3), each 60 ft deep, and each reported to yield 1,_ 000

gpm,

Tatal

Treatment: Aeration (for iron removal), sedimentation, and chlorination.
Rated capacity of treatment plant: 1,500, 000 gpd.
Raw-water storage: None.
Finished-water storage: 4,000,000 gal.

The treatment plant is 2 miles north of Brookings.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
‘ggj’ ! |Finished ‘2‘;‘2&1 1 |Finished
water) water water) water

Silica (SiOy) ..ceeeeee. 24 25 Hardness as CaCOj:
Iron (Fe) cceeeeeneneeee 4,5 .19]| Total -ecesceccncecses 656 672
Manganese (Mn) ..... .75 .93|| Noncarbonate...... 370 383
Calcium (Ca) ....cc... 171 173 ' :
Magnesium (Mg)..... 56 58 COlOr cocssersoscercences 2 3
Sodium (Na) ...... 17 18 pH...... cesssesssnsnsscns 8.0 8.3
Potassium (K) ....... 2.5 2.4 ||Specific conductance
Carbonate (COy) ..... 0 10 (micromhos at
Bicarbonate (HCOy) 349 333 25 C.)ereenvoncssenes 1, 160 1,160
Sulfate (SO,) .cceeeeees| 383 388 Turbidity...ccoceeeeeee 70 1
Chloride (Cl) ......... 5.0 9.5 || Temperature (F.)... 48 48
Fluoride (F) .ccceeeeeee .3 .3 |{Date of collection... | 4/3/51 | 4/3/51
Nitrate (NOy) ......... 1.6 1.4
Dissolved solids..... 874 890
Depth (feet) .......... Veeessseseacnsennns cessesenrssensesescasssseserasenes 60
Diameter (inches).......... cesersscrsnsens tesssenseasscsaasesesscesansnes 18
Date drilled ....ceececeeremmvseencosrance sessesscsssssene cesesscarassenscns 1930
Percent of supply «.....cecevenvnnnns gecseccens PN -
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Ownership: Municipal.
Source: James River for regular supply; 3 wells for auxiliary supply.
Treatment: Prechlorination, activated carbon, softening with lime and soda ash,
coagulation and clarification with sodium aluminate, recarbonation, sedlmen-
tation, charcoal, and rapid sand filtration. :
Rated capacity of treatment plant: 4,500,000 gpd.

Raw-water storage:

Finished-water storage:

None.

HURON
(Population, 12, 788)

1, 600, 000 gal.

There is considerable variation in the composition of the water throughout the
year. The treatment varies throughout the year.

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

ANALYSES

James | James James James

1/River {2/River 1/River | 2/River
Silica (SiOp) .ccevveene 9.0 8.2 ||Hardness as CaCO,: .
Iron (Fe) cceeeveecnnees .02 .05| Total sececcccccee 152 158
Manganese (Mn) ..... .00 .69|| Noncarbonate...... 39 88
Calcium (Ca)...ceceu. 37 38 ‘
Magnesium (Mg)..... 15 15 COlOT ceescscnnne cesanane 45 7
Sodium (Na) ...ccceceee 39 46 PH . eeteeareansennsoscnes 7.5 7.3
Potassium (K) ....... 11 11 Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 138 85 25 C.)ueeeeee 497 559
Sulfate (SO) ...eccc... 97 149 || Purbidity.............. 15 0.3
Chloride (Cl1) ..c.cuuce.. 21 30 Temperature (F.)... 37 38 .
Fluoride (F) .......... .1 .1 ||Date of collection... |4/10/51 | 4/10/51
Nitrate (NOy) ......... 5.6 1.4 :
Dissolved solids.....| 340 384

1/Raw water.

2/Finished water.
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LEAD
(Population, 6,422)

Ownership: Homestake Mining Co. ; also supplies about 1, 000 people in Deadwood
and 500 in Central City and Terraville, and Pluma. Total population supplied,

about 7, 900.

Source: Springs in upper Spearfish Creek basin,
Treatment: Chlorination and ammoniation.
Rated capacity of treatment plant: Unknown.
Raw-water storage: None.
Finished-water storage: Reservoirs, 2,165,000 gal.

The water is pumped from the springs as needed to keep the reservoirs full,

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

ANALYSES

Raw |Finished Raw Finished

water water water water
Silica (Si0y) ..ccvveees 12 11 Hardness as CaCO;:
Iron (Fe) .......... .07 .08 Total weeeocscsscensce 250 255
Manganese (Mn) ..... .00 .00|| Noncarbonate...... 1 2
Calcium (Ca) .covveeee| 62 60 '
Magnesium (Mg)..... 23 26 COlOr ceecscecccccncccces 1 1
Sodium (Na) ..... .6 .6 ||PH cececercrcencenescnnase 8.0 8.2
Potassium (K) ....... .3 .4 ||Specific conductance ‘
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 304 308 25 C.)eeenncrorecnnse 444 446
Sulfate (SO,) .......... 1.0 1.0 || Purbidity......c.... 0.4 0.9
Chloride (C)) ........ . 1.0 1.3 || Temperature (F.)... -- --
Fluoride (F)...........| = .1 | .1 ||Date of collection... {5/15/51 |5/15/51
Nitrate (NOy) ......... 1.3 1.8
Dissolved solids.....] 251 255
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MITCHELL

(Population, 12,123)

Ownership: Municipal; also supplies about 125 people outside the city limits, andair
base, and Hormel Packing Co. Total population supplied, about 12, 250,
Source: FiresteelCreek impounded in Lake Mitchell.
Treatment: Softening with lime-soda ash, coagulation with sodmm aluminate, car-
bon, sedimentation, rapid sand filtration, recarbonation, and chlorination.
Rated capacity of treatment plant: 6, 000,000 gpd. '
Raw-water storage: 3,565, 000,000 gal.
Finished-water storage: 1,550,000 gal.

There is considerable variation in the composition of the raw water throughout

the year.

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

ANALYSES

Raw ‘Finished Raw Finished
water water || water - | water
Silica (SiOp) ...cevsee 5.4 5.1 ||Hardness as CaCO,: :
Iron (Fe) cceveevecenees .14 .14 Total wececerceccccccs 392 126
Manganese (Mn) ..... .20 - .03|| Noncarbonate...... 214 20
Calcium (Ca)...... 82 31 -
Magnesium (Mg) 46 12 COlOr secesccccsecsecnnce 9 4
Sodium (Na) ..... 66 144 +) ; SN 7.6 9.7
Potassium (K) ....... 14 14 Specific conductance
Carbonate (CO,) ..... 0 37 (micromhos at
Bicarbonate (HCOy) | 217 54 25 C.)eeenconnenennns 1,010 960
Sulfate (SO,) ...ceceeee| 323 311 Turbidity .cccceeceeeess - -
Chloride (C))....... . 24 24 Temperature (F.)... 36 36
Fluoride (F) .......... .3 .3 ||Date of collection... |2/18/52 |2/18/52
Nitrate (NOy) ......... 2.3 2.0 o
Dissolved solids..... 724 631 '
Regular determinations at treatment plant
Alkalinity Hardness
as CaCoO, pH as CaCO, Temperature
(ppm) (ppm)
Av | Max| Min| Av |Max|Min | Av | Max|{ Min| Av | Max| Min
Raw water......... -~ --| --| --| --| --]1240{300|190} --{ 65/ 33
Finished water...| --| --| --] 9.5 --| --| 85] -~]| -=| --] 65| 33
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Ownership: Municipal. _
Source: Jackson Springs (82 percent of supply, 1950); 4 wells (1 to 4) 1,460, 902,

957, and 1,075 ft deep (18 percent of supply, 1950).

RAPID CITY
(Population, 25,310)

The yield of the wells is

reported to be 380 (flowing), 240 (flowing), 669, and 690 (flowing) gpm.
Treatment: Chlorination.
Raw-water storage: None.

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

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

Jackson Finishedl Jackson |Finished

1/Springs|2/water 1/Springs| 2/water
Silica (Si0y) ..ceevees. 13 11 Hardness as CaCO;:
Iron (Fé) ccccceeeenece. .05 . 06 Total weeeecceccccsens 185 193
Manganese (Mn) ..... .03 .00|| Noncarbonate...... 21 20
Calcium (Ca) ......... 41 43
Magnesium (Mg)..... 20 21 COlOT tescssssessccscaces - 0
Sodium (Na) ....ee.... 5.2 ||PH eoerreerersrnencenenne 7.9 7.8
Potassium (K) ...... . 1.8 2.1 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 200 211 25 C.)eeeencenasenns 369 376
Sulfate (SO,) ...ecec... 20 28 TPurbidity .ccccceeeeeees - 0.7
Chloride (Cl) ......... 1.6 3.5 ||Temperature (F.)... -- -
Fluoride (F) .......... .2 .1 ||Date of collection... |7/27/49 |5/23/51
Nitrate (NOg) ..ecuerne 1.1 1.4 '
Dissolved solids.....] 210" 219

1/Raw water.
2/Composite.
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SIOUX FALLS
(Population, 52, 696)

Ownership: Municipal; also supplies about 1, 000 people outside the city limits,
Total population supplied, about 53, 700,

Source: 17 shallow wells 36 to 45 ft deep in the Big Sioux River bottoms The
yield of the wells ranges from 300 gpm (well 10) to 1,025 gpm (well 14), and
averages 779 gal.

Treatment: Aeration, chlorination, sedimentation, rapid sand flltratmn, and
stabilization with polyphosphate (Nalco). :

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

Raw-water storage: None.

Finished-water storage: Elevated tanks, 1,905,000 gal; storage reservoirs,’
5,200,000 gal. Total, 7,105,000 gal. :

The quality of the water from the wells is affected by change in the stage of the"
Big Sioux River. There is considerable variation in the composition of the
water throughout the year.

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

1/Raw  |Finished | 1/Raw |Finished

water | 2/water water |2/water
Silica (Si0y) ....e.ee.. 18 20 Hardness as CaCO,:
Iron (Fe) ........ vesoes 6.3 .42 Total weeeeeccccnanans 320 | 484
Manganese (Mn) ..... .71 1.6 Noncarbonate...... 129 227
Calcium (Ca)....ccee.| 85 122
Magnesium (Mg)..... 26 44 COlOr cecesscrscensccnsse 5 4
Sodium (Na) ....cceeee 7.6 17 PH.eecereereaseensansases 7.9 7.6
Potassium (K) ....... 2.6 3.4 |[{Specific conductance .
Carbonate (COy) ..... 0o 0 (micromhos at
Bicarbonate (HCO,) | 233 314 || 25 C.).cecercerennnns 624 921
Sulfate (SO,) ..........| 131 237 Turbidity ...ccoeeeeeeee 1 2
Chloride (Cl)......... 5.5 14 Temperature (F. ).. 45 50
Fluoride (F) .......... .3 .4 ||Date of collection... | 4/3/51 | 4/3/51
Nitrate (NOy) ......... 1.8 .6
Dissolved solids..... 430 646

1/Composite, all wells except well 24,
2/Composite, all wells.
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Ownership: Municipal.

WATERTOWN
(Population, 12,699)

Source: Lake Kampeska, 75 percent of supply; 3 wells (2 to 4), each 28 ft deep,
25 percent of supply. The yield of the wells is reported to be 104, 104, and

139 gpm.

Treatment: Lake water: coagulation with alum, sedimentation, rapid sand
and chlorination.

Rated capacity of treatment plant: 1,000, 000 gpd.
Raw-water storage: Lake Kampeska.

filtration, ammoniation,

Finished-water storage: 2,400, 000 gal.

The treatment plant is located near the lake.

The finished lake water is mixed

with the raw well water and the mixed water is delivered to the distribution

system.

ANALYSIS

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

Finished Finished
water water

(composite) (composite)
Silica (SiQ,) ............... 19 Hardness as CaCO,
Iron (F€) ..opvvvveenncnnens .02 Total ceveeeivinneennannnnen 342
Manganese (ﬁn) .......... .00 Noncarbonate ............ 124
Calcium (Ca) .............. 81 "
Magnesium (Mg) ......... 34 000 o) RPN 3
Sodium (Na) ............... 53 PH cieiierieninennnccccesieneenne 7.8
Potassium (K) ............ 6.8 Spec1f1c conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 266 25 C.)ereenencrcennsconcnnee 901
Sulfate (SO,) ............... 115 Turbidity .......c..... cecsess 0.8
Chloride (Cl) .............. 88 Temperature (F.)......... . 43
Fluoride (F) ......cc...e.... .1 Date of collection ......... 4/12/51
Nitrate (NOy) ......ccuee.e. 5.7
Dissolved solids ......... 586
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YANKTON
(Population, 7, 709)

Ownership; Municipal; also supplies about 3, 000 people outside the city limits.
Total population supplied, about 10, 700,

Source: Missouri River.
Treatment: Coagulation with alum and sodium aluminate, softening with lime,

sedimentation, rapid sand filtration, chlorination, and ammoniation.

Rated capacity of treatment plant: 1,500, 000 gpd.
Raw-water storage: None.
Finished-water storage: Clear well and tank, 1,250,000 gal.

(Analyses, in parts

ANALYSES

per million, by U. 8. Geological Survey)

Raw |Finished Raw | Finished
water | water water | water
Silica (SiOy) .cevevene. 15 12 Hardness as CaCOj:
Iron (Fe) ceeeeevrencen. .10 .05| Total wecceecerccecene 245 113
Manganese (Mn) ..... .03 .01|| Noncarbonate...... 78 80
Calcium (Ca)......... 65 26 .
Magnesium (Mg)..... 20 12 COlOr ecececcscsccrcencans 5 4
Sodium (Na) ..eeeeeees| 57 61  [|PH .ceeerrerrereennneneene 8.0 9.8
Potassium (K) ....... 5.1 4.0 ||Specific conductance
Carbonate (CO,) ..... 0 17 (micromhos at
Bicarbonate (HCO,) | 203 5.0 25 C.)eereerecnnnenns 693 531
Sulfate (SO,) ....ccc... 187 194 Turbidity ..cceeeeeceees 45 1
Chloride (C]) ......... 11 12 Temperature (F.)... 35 37
Fluoride (F) .......... .5 .6 ||Date of collection... 12/20/51 |2/20/51
Nitrate (NOy) ....... . 1.6 1.6
Dissolved solids.....] 494 368
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