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THE INDUSTRIAL UTILITY OF PUBLIC WATER SUPPLIES
IN THE MOUNTAIN STATES, 1952

By E. W. Lohr, C. S. Howard, R. T. Kiser,
J. D. Hem, and H. A, Swenson

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 furth-
er 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
information and more extended coverage has led to studies by the Geological Surs
vey for revision of the information contained in the 1932 report. The revised re-
port, which will include data pertaining to public water supplies of more than 1,200
cities in the United States, will eventually be published as a Geological Survey
Water-Supply Paper. However, in order that the information might be available at
the earliest possible time, nine preliminary reports are being issued which give
data on the larger cities in each state. These nine reports are being released as
Geological Survey Circulars, each covering a group of states as delineated by the
Bureau 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 second of the series and includes data for the States of
Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, and Wyoming.
The report gives the population (1950) of the city, population supplied, ownership,
sources and treatment of supplies, capacity of treatment plants, storage facilities
for both raw and finished waters, and chemical analyses of the water for 11 cities
in Arizona,.8 in Colorado, 12 in Idaho, 9 in Montana, 8 in Nevada, 9 in New Mex-
ico,' 9 in Utah, and 8 in Wyoming. 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 Arizona and New Mexico were compiled by J. D. Hem,
district chemist, Albuquerque, N. Mex. ; in Idaho, Nevada, Utah and for the cities
of Grand Junction in Colorado, Anaconda, Butte, and Missoula in Montana, and
Rock Springs in Wyoming by R. T. Kiser, chemist, under supervision of C. S.
Howard, regional chemist, Salt Lake City, Utah; and for the remaining cities in
Colorado, Montana, and Wyoming by H. A. Swenson, chemist, under the super-
vision of P. C. Benedict, regional engineer, Lincoln, Nebr,

Review and final assembly of the data were made by E. W. Lohr in the
Washington office, under the supervision of S. K. Love, Chief, Quality of Water
Branch. 1
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Figure 1. - Map of the United States showing sections covered by the nine circulars on the Industrial Utility of Public Water Supplies of the
United States, 1952. The shaded portion represents the section of the country covered by this circular.




ARIZONA

AMPHITHEATER
(Population, 12, 664)

Ownership: (See Tucson)

DOUGLAS
(Population, 9,442)

Ownership: Municipal; supplies also suburban area and can supply water to Agua

Prieta, Mex. (population, estimated 6, 000) in emergencies.

regularly served, about 21, 000,

Source: 6 wells.

Total population

Five closely spaced wells, each 340 ft deep, near Phelps Dodge

Corp. smelter, 1 mile west of town; 1 well, 320 ft deep, in Overlock addition,
The yield of each of the wells is reported to be 1,000 gpm. Three wells are

regularly used and the other three are held in reserve for emergencies. Most
of the supply comes from the main well field.
Treatment: None.
Storage: Elevated tanks, 900, 000 gal.
ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Main [Overlock Main |Overlock
well jaddition well addition
1/field | well —__l1/field well
Silica (8i0yp) .eceverees 21 27 Hardness as CaCOj:
Iron (Fe) ...... .28 0TIl Total weececceccecenee 25 176
Manganese (Mn)..... -- --{| Nencarbonate...... 0 0
Calcium (Ca) ......... 6.2 41
Magnesium (Mg)..... 2.4 18 COlOr seecessoncrscnsancs 0 0
Sodium (Na) .ecceeeee 325 46 +) - S 8.9 7.7
Potassium (K) ....... 2.8 3.0 |[Specific conductance
Carbonate (CO,) ..... 21 0 (micromhos at
Bicarbonate (HCO,) 130 239 25 C.)eveceveccnncene 1,600 530
Sulfate (SO,) .cceeeeese| 183 55 Turbidity ...ceeeeveeees - --
Chloride (Cl) .........| 288 14 Temperature (F. )... 76 73
Fluoride (F) .......... 3.2 1.0 ||Date of collection... |9/12/51 | 9/12/51
Nitrate (NOy) ......... 1.8 12
Dissolved solids....., 930 330
Depth (feet) ..... ceseessenseces sessesesncacassssnsnassssssessassonee 340 320
Diameter (INCheS) ...c..cceiececesercscecercaseceseossssssscesessscssscones 20 16
Date drilled 0000000000600000000090000000800000000000080000080000csscss eeses 1943 -
Percent of supply ........... Ssesebesssssassernsntsasenretnrnssterantrssse =70 +30
1/Composite.



FLAGSTAFF
(Population, 6, 771)

Ownership: Municipal; serves also suburban areas. Total population served,
about 11, 000. ,

Source: Lake Mary (storage reservoir in Walnut Canyon, 83 miles southeast of
Flagstaff). Additional supply from spring flow and small amount of surface
runoff entering two 50, 000, 000 gal equalizing reservoirs north of city.

Treatment: Lake Mary supply: Coagulation with alum, activated carbon, sedi-
mentation, rapid sand filtration, chlorination, and final adjustment of pH
with lime. Spring supply: chlorination. Copper sulfate is added at times to
control algae.

Rated capacity of treatment plant: 1,700, 000 gpd.

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

Finished-water storage: Equalizing reservoirs, 100, 000, 000 gal.

Finished water from Lake Mafy supply enters the equalizing reservoirs during
periods of low consumption and is mixed with spring flow before use. About

two-thirds of the total supply was obtained from Lake Mary in 1950. The
proportion obtained from the two sources varies from year to year.

ANALYSES

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

Lake Mary Lake Mary Springs

(raw water) |(finished water) | (raw water)
Silica (SiO)) ...... tecsececesscsssenene 4.4 2.7 15
Iron (Fe) ccceevecnenncenersrcncencncene 1.1 .16 .02
Manganese (Mn) ....c.cceeeeeenrecnnns -- -- -
Calcium (Ca) seeeseserscnccerncncasses 8.6 19 3.4
Magnesium (Mg)..c.cccceeececerenenne 3.7 4.2 .8
Sodium (Na).c.eeerrererreceranrereneee 2.0 1.8 1.4
Potassium (K) ............ ceesersenes 1.8 1.7 3.2
Carbonate (COy).......... cerecseee . 0 0 0
Bicarbonate (I-ICO,) cecesesesasesases 37 40 15
Sulfate (SO ececececececerecereceense 5.6 30 3.0
Chloride (Cl) ...ccecvuveernesencesnes .8 2.2 .8
Fluoride (F) c.ccceceverereeercncenennes .3 .1 .4
Nitrate (NOg) ..cuccirernvcacencecennes .4 .3 1.9
Dissolved SOlidS ..ccceeeverernrennes 67 88 36
Hardness as CaCOy:

Total ........ sesecssssesssnsecsssscns 37 65 12
Noncarbonate ...ccceeeee. esessacen 6 32 0
Color ..ccceveeeee. 55 4 3
4) ; SN 7.1 . 8.0 ‘ 6.8

Specific conductance

(micromhos at 25 C.)........... 73.2 139 37.4
Turbidity ...oueeeveesene veeees 100 R --
Temperature (F, ) sccceseccecceanne 38 39 58
Date of collection scececeeenssnaness 2/5/52 2/5/52 7/31/51




Ownership: Municipal; serves also suburban areas.

. about 12, 000,

GLENDALE
(Population, 8,179)

Total population served,

Source: 5 Wells (1 to 5) 1,710, 1,000, 700, ‘700, and 810 ft deep. The yield of
the wells is reported to be 1, 200 700, 500, 350, and 600 gpm. Well 5 is
held in reserve for emergencies.

Treatment: Chlorination.

Raw-water storage: None.

Finished-water storage: 450,000 gal.

Partial analyses of samples indicate that the water from wells 2 and 4 is similar
in chemical composition to that of well 3; that from well 5 is high in dissolved
solids and nitrate,

(Analyses, in parts

ANALYSES

per million, by U. S. Geological Survey)

Well 1

Well 2 Well1 | Well 2
Silica (810 .ceeveees| 21 23 Hardness as CaCOj:
Iron (Fée) cceecerneecess .22 1. .00 Total cececcceceseccns 65 150
Manganese (Mn) -- - Noncarbonate...... -0 - - 36
Calcium (Ca) ceoveeeee| 19 27 . —
Magnesium (Mg).....| 4. 20  ||COlOr eeereesssesatansns 2| 2
Sodium (Na) c.eceeeeee) 10 6 PH.eoconreeecernnnenenes 8.1 7.8 -
Potassium (K) ) 1 Specific conductance | :
Carbonate (COy) .....] 0 0 (micromhos at
Bicarbonate (HCO,) | 85 138 25 C.)eeereeerrrnnnne 713 578
Sulfate (SO) «cceeereee| 94 55 Turbidity..ccoceeveeees - -
Chloride (Cl) .cceeuees| 111 73 Temperature (F. )... 95 18
Fluoride (F) ...ceo0eesf .6 .6 ||Date of collection... |9/19/51 | 9/19/51
Nitrate (NO,) ..cec..t 2.0 7.8
Dissolved solids..... 420 334 .
Depth (fEet) ......cccerererersarsrsssnsnrnsnsssssesnsnsacnssesesssssenssare | 1,710 700
Diameter (inches) ........ ceeesiesssessonsas cressnsacnas seveccsstversones 16 16
Date drilled ...... cvseses coesen PP ceceesassenressernssacensssoners -- --

40 20

Percent of supply ......

escsorcsevncense




Ownership: Municipal; serves also suburban areas.

about 18, 000.

MESA
(Population, -16, 790)

Total population supplied,

Source: 4 wells (4 to 7) 450, 500, 500, and 700 ft deep. The yield of the wells is
reported to be 1,800, 1,800, 1,900, and 2,100 gpm, respectively. Well 4 is
used for emergency service only.

Treatment: Chlorination,

Storage: 300, 000 gal.

Water from three continuously used wells is similaf in composition to that from

well 5.

higher in dissolved solids.

Water from emergency service well is reported to be considerably

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well 5 | Well 7 Well 5 Well 7
Silica (SiQ)) ........ . 26 --||Hardness as CaCO,:
Iron (Fe) .ccoeeereneeee .08 -=||  Total sceceorecrscencee 235 --
Manganese (Mn)..... - --|| Noncarbonate...... 84 -
Calcium (Ca).........| 58 -
Magnesium (Mg).....| 22 ——||COlOr seesescssrsarcnncss 0 -
Sodium (Na) ...cceece.] 146 —<||PH ceveeeecrcocesossescene 7.7 7.7
Potassium (K) ....... 4.0 --||Specific conductance
Carbonate (CO,)..... 0 oll| (micromhos at -
Bicarbonate (HCO,) 184 186{| 25 C.)..... 1,180 1,170
Sulfate (SO,) ...ceceeee] 39 --|| Purbidity .ccccoeeeenee -- --
Chloride (C)).........| 255 257|| Temperature (F.)... 65 65
Fluoride (F}).......... .0 -_||Date of collection... |9/19/51 | 9/19/51
Nitrate (NOy) ....... . 2.9 - '
Dissolved solids.....| 683 -
Depth (feet) .....cocevvreiriieenriircnicnconee esecssccensssose eeeececeerare 500 700
Diameter (inches) .................. ceeenens cesiseese ceeercersesreresans ‘ 20 20
Date drilled .....ccciveieiieiiereniiicneeiererentencsescescnsencsnsensense - 1951
Percent of SUPPLY ....c.cccieviecnineiiineiereiecesesmmenscncescocacnnce 30 -




PHOENIX
(Population, 106, 818)

Ownership: Municipal; serves also a large suburban area. Total population
served, about 156, 000.

Suburban Pump and Water Co., Phoenix, Ariz.; serves the suburban com-
munities of Sunnyslope and South Phoenix, and other areas outside the
corporate limits. Estimated population served, 32, 000.

North Central Avenue Water Utilities Co., Phoenix, Ariz.; serves suburban
areanorthof Phoenix, Estimated population served, 10, 000.

Mariposa Water Utilities Co. ;Phoenix, Ariz.; serves suburban areas north
and northwest. of the city. Estimated population served, 10, 000.

Total population served, all supplies, 208, 000.

Source: Municipal; Verde River (Bartlett Reservoir) about 50 miles northeast of
Phoenix; 14 wells, all less than 100 ft deep and reported to yield a total of
3,000, 000 gpd, and one infiltration gallery along the Verde River near Fort
McDowell, 33 miles northeast of Phoenix, comprising the Verde system; 8
wells near Scottsdale, 11 miles east of Phoenix, each 500 ft deep and reported
to yield a capacity total of 20,000, 000 gpd. Emergency supply, 12 wells, in
downtown Phoenix, all about 300 ft deep and reported to yield 18, 000, 000 gpd.

Suburban Pump and Water Co. 18 wells, 169 to 600 ft deep w1th a reported
average yield of 430 gpm.

North Central Avenue Water Utilities Co. 5 wells (1 to 5),300 to 506 ft deep,
with a reported average yield of 880 gpm.

Mariposa Water Utilities Co., Phoenix, Ariz. 10 wells (includes 1 standby
and 1 under construction, 1951), 200 to 600 ft deep with a reported aver-
age yield of 400 gpm.

Treatment: Municipal, Verde River; lime, coagulation with alum and ferric sul-
fate, activated carbon, sedimentation, rapid sand filtration, carbon dioxide,
and chlorination. Ground water, chlorination only.

Suburban Pump and Water Co. supply, chlorination.

North Central Avenue Water Utilities Co. supply, none.

Mariposa Water Utilities Co. supply, none.

Rated capacity of treatment plant: Municipal, Verde River, 30,000,000 gpd.

Raw-water storage: The city's right to withdraw water from Bartlett Reservoir
is by agreement with the Salt River Valley Users Association and amounts
available depend on storage in that and other reservoirs, and other factors.

Finished-water or water as supplied to consumers storage: Municipal, reservoirs,
55,000,000 gal.

Suburban Pump and Water Co., two reservoirs, 325,000 and 525, 000 gal.

North Central Avenue Water Utilities Co., reservoir, 300, 000 gal.

Maripo)sa Water Utilities Co. 300, 000 gal (30, 000 gal pressure tank on each

well).

About 90 percent of the municipal supplies used in 1950 came from Verde well
fields and Bartlett Reservoir. The water treatment plant is located near Fort
McDowell, ‘

Analyses: A, represents combined flow of water from surface water treatment
plant and Verde well field (infiltration gallery included). B, represents com-
posite of Verde system water and water from Scottsdale wells as supplied to
city at time of sampling. The Scottsdale wells furnish water of higher dis-
solved solids content and hardness than the Verde system. The dissolved sol-
ids for the Scottsdale wells is reported to range from 746 to 1,560 ppm, and
the hardness, from 396 to 564 ppm. The dissolved solids for downtown



Phoenix wells is reported to range from 985 to 2, 020 ppm, and the hardness
from 350 to 711 ppm, C, represents water from a well at 16th Ave, and
Purdue Ave, (Sunnyslope) of the Suburban Pump and Water Co. supply. Par-
tial analyses of samples from six other wells of this supply showed a range in
dissolved solids from about 300 to 1,200 ppm. D, represents water from res-
ervoir pumped into by all the wells of the supply of the North Central Avenue
Water Utilities'Co. E, represents water from Camelback No. 1 well, 7th Ave.
and Camelback Road, of the supply of the Mariposa Water Utilities Co. Most

of the other wells in this system yield water considerably higher in dissolved
solids than the one sampled.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
A B C D E
Silica (Si0p) cecreerrvrerens 17 24 27 2 25
Iron (Fe) eeeevverrannens .01 .01 .01 .03 .01
Manganese (Mn) ....... wee - - - - -
Calcium (Ca) .............. 40 52 82 ™ 45
Magxmesium (Mg) ..... 22 28 36 56 41
potassium (&) - |} 28 | s | w7 48
Carbonate (CQ,) .......... 0 0 0 0 0
Bicarbonate (HCO,) ..... 187 223 165 270 154
Sulfate (SO,) .vevcercaienns 64 88 82 123 43
Chloride (Cl) ...c.evenenee. 20 84 166 222 112
Fluoride (F) ........ ceeenes .4 .6 .1 .6 .2
Nitrate (NOQy) .............. 2.3 6.9 20 98 69
Dissolved solids ......... 1 290 473 567 887 475
Hardness as CaCO,

Total ievvveveerenerenncenns 190 244 352 422 281
Noncarbonate --«ecceccee 38 62 218 202 155
Color ......... ceescseasesasee 5 4 4 3 2
PH ciiiiiieiiieiieneecenenes . 7.7 7.8 7.8 7.9 7.9

Specific conductance :

(micromhos at 25 C.) 473 790 985 [ 1,490 813
Turbidity ..cooeeeeeeneeennes - -- -- -- --
Temperature (F,)........ 65 68 72 76 78
Date of collection ........ 9/18/51 9/18/51| 9/18/51 | 9/18/51 9/18/51
Depth (feet) .......cevevvieireiernrecncnnns cereesens 376 ' 580
Diameter (inches)......... ererererensons cerrereeseees 12 10
Date drilled ........cccceevirnenecinrenacinsecnsensennns -- --
Percent of Supply ......cccevevieiiiuiniinincenininnene -- --




PRESCOTT
(Population, 6, 764)

Ownership: Municipal; supplies also suburban areas,
about 14, 000,

Source: Surface system (25 percent of supply in 1950) includes one reservoir on
Hassayampa River about 5 miles south of Prescott, and two reservoirs on
Bannion Creek about 2 miles south of Prescott. Ground water system (75 per-
cent of supply in 1950) includes infiltration gallery on Granite Creek just north
of Prescott, and two wells in Chino Valley 15 miles north of Prescott. The
wells are 700 and 550 ft deep, and reported to yield 1,100 and 1, 850 gpm, res-
pectively. More than 25 percent of the supply is normally obtained from the
surface system.

Treatment: (Surface system only) Prechlorination, coagulation with ferric chlo-
ride, activated carbon, sedimentation, slow sand filtration, postchlorination,
and ammoniation, Well supply, chlorination only.

Rated capacity of treatment plant: 1, 700, 000 gpd.

Raw-water storage: Total 290, 000, 000 gal Hassayampa Reservoxr 21, 500, 000
gal; Upper Bannion Creek Reserv01r 200, 000, 000 gal; Lower Bannlon Creek
Reservoir (Goldwater Lake), 67, 000, 000 gal.

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

Total population supplied,

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Surface Surface
|1/supply Well 1 1/supply Well 1
Silica (SiOp) .c.eeveees 17 72 Hardness as CaCO,:
Iron (Fé) ..cceeue. .05 .05 Total .eeercosccccecse 136 104
Manganese (Mn)..... -- -- Noncarbonate...... 62 0
Calcium (Ca) ..c.eee.. 33 25
Magnesium (Mg)..... 13 10 COlOr ceectercecaseccenes 0 0
Sodium (Na) .......... 11 17 PH.overeaennaes seseseses 7.3 8.0
Potassium (K) ....... 7.4 4.2 |[|Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 90 151 25 C.)eeeenrensaenns 330 260
Sulfate (SO,) ..ceeeeees 69 6.6 Purbidity ....cccceeeeee - -
Chloride (C)) ......... 13 7.0 Temperature (F.)... ~= --
Fluoride (F) .......... 2 .4 ||Date of collection... |9/20/51 | 9/20/51
Nitrate (NOg) ..cvcueee 3.4 3.0
Dissolved solids.....|] 207 219
Depth (feet) .evcvvvrviinvriennecnrsrenaes crevees reessosscceeteranrancasentssnnanannsnens 700
Diameter (inches)........c.cevvvveveveennns eeeresettersserenranntasnsecnassernsennans . 16
Date drilled .......ccccevevvernvennnsenns e --
Percent of Supply ......ccccvveevinvenrennnnns ceeeesesscecarctterenatersesscterasascsranas --
1/Finished water.



Ownership: Municipal; serves also suburban areas.

about 10, 000.

TEMPE
(Population, 7,684)

Total population served,

Source: 3 wells, one at Apache Blvd. and Hudson Manor (depth 420 ft), one at
College Ave. and S.P. R.R. tracks (depth 513 ft), and one (standby) at

College Ave. and Tth Street (depth 238 ft).

to be 2,400, 1,700, and 1,700 gpm, respectively.
Treatment: Chlorination.
Raw-water storage: None.
Finished-water storage: One reservoir, 1,000,000 gal.

The yield of the wells is reported

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
1/Well | 2/Well 1/Well 2/Well
Silica (Si0O)) ....... ol 28 27 Hardness as CaCOj:
Iron (Fe) .cccvcevnnnns .14 C21l|  Total sceecoccecceness 264 389
Manganese (Mn)..... - --J| Noncarbonate...... 142 20
Calcium (Ca) .ccveeee| 60 95
Magnesium (Mg)..... 28 37 COlOX soeeessccccsvescsss 0 0
Sodium (Na) ...ccceeee| 115 259 PH..cconuees 7.7 7.4
Potassium (K) ..... . 5.0 5. 2 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 150 450 25 C.)eevecsoncnncens 1,110 1,910
Sulfate (SO,) «.ceeveeee 52 103 Turbidity ..ceceecersees - -
Chloride (C))......... 238 338 Temperature (F. )... 71 65
Fluoride (F) .......... .2 .9 ||Date of collection... | 9/19/51| 9/19/51
Nitrate (NOy) ......... 2.8 14
Dissolved solids..... 661 1,100
‘Depth (feet) cvevvriniiniiiiiiiiniiiiiioiiiiiininriaccascncnces cerersennces 420 513
Diameter (inChes)....cceeeiriieriinriinnciianrcierccnnces cesesarensraess 20 20
Date drilled ..cccieeviieriiiiiiiiiiinnenenenneneneneenes cessecsceccanans 1950 --
Percent of SUPPLY ccceveniiiiiinieiiiiennieieneeeeinnnns ceveves vesssanncns 150 +50

1/4pache Blvd. and Hudson Manor.
2/College Ave. and R, R, tracks.
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TUCSON
(Population, 45, 454)

Ownership: Municipal; serves also parts of the suburban communities of Amphi-
theater and Wakefield and other suburban areas. Total population served,
about 75, 000,

Suburban area (east and northeast of corporate limits of the city) served by
Vista Water Co., Eastside Water Co., Polar Water Co., and Lansdale
Water Co., all owned by one local group. Each company has separate
wells and distribution system for the area it serves. Total population
served about 19, 500,

Source: Mun101pa1 20 wells, 200 to 510 ft deep in North Side well field; 16 wells,
118 to 476 ft deep in South Side well field. Only three wells in the North Side
well field are under 300 ft in depth, and only five in the South Side well field .
are under 200 ft.

Suburban area; Vista Water Co. 2 wells, each 200 ft deep; Eastsme Water
Co. 7 weus, 210 to 339 ft deep; Polar Water Co. 8 wells, 200 to 318 ft
deep; Lansdale Water Co. 3 wells (depths not reported).

Treatment: Municipal supply, chlorination; private water-companies supply,
none,

Storage: Municipal, 5 reservoirs and 4 elevated tanks, 14, 200, 000 gal, private
companies, elevated tanks, 100,000 gal.

North Side plant serves area east of Park or Tyndall Avenues. South Side plant
serves area west of Park or Tyndall Avenues.

The analyses show reasonably well the composition of the water served by the two
well fields and the private companies in the respective areas of the city prop-
er and the suburban area designated.

11



ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)
South Side . _East Side
North Side Reservoir at Colar “ialtt:r Water Co,
- Plant 3  |5ohorn & 18t C0- We well 2
Silica (Si0y) sveeceereerreccnceenes 32 - 34 27 28
Iron (Fe)eeeieerencacenersernnsncns .00 .00 .00 .00
Manganese (Mn) ...c.eeeevenniene - -- -- -
Calcium (Ca) .coveererrecrenceses 40 65 34 29
Ma.g'nesi(um)(Mg) 6.5 14 6.0 5.2
Suxaium (Na)..... seescecsssscnnssse
Potassium (K) ....ceeeeunens } 33 8 26 20
Carbonate (CO) ....ceueeenennnne o | 0 0 0
Bicarbonate (HCOy)....ccc0eueu. 166 253 157 139
Sulfate (SO,) seeeeecsesrecerancanes 39 129 17. 9.4
Chloride (Cl)..ceeeeeererecerenens 11 31 8.5 6.5
Fluoride (F) ....ccccecececenenenes .3 .9 .3 .3
Nitrate (NOg) veecceceecnsarocenes 6.9 2.7 10 5.5
Dissolved SolidS ..ccceeeevennece 255 484 210 177
Hardness as CaCOj:
Total c.everervcerenrercenecenenes 126 220 110 94
Noncarbonate ......cccceeeenee 0 12 0 0
100 (1) PN ' 1 1 1 1
pH 8.0 8.0 8.1 8.1
Specific conductance
(micromhos at 25.C, ) 382 736 320 264
'I‘urbldity......... cesesctccscanncee - -- - --
Temperature (F.) ......ccoceeee 80 76 80 84
Date of collection........_....... 9/14/51 9/14/51 9/14/51 9/14/51
Depth (feet) ...ceeiieieiieiiaienitecieiieceeriecreriesesecccnscascenes 200 280
Diameter (inches) ....ccceevvevennennen ceeeteesenncaresaneessnsens 8 12
Date drilled ....cc.cccevereeennenanes Certeseesensereresansrasaces 1937 1932
Percent of SUPPLY ..vccrcieiiiririeieotecceecceccecssecsesccccsssons ‘ - -
WAKEFIELD

(Population, 8, 906)

Ownership: (See Tucson)
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YUMA
(Population, 9, 145)

Ownership: Arizona Edison Co. ; serves also West Yuma and other suburban
areas. Total population served, about 20, 000.

Source: Colorado River (direct diversion). Standby diversion facilities on Yuma
Main Canal.

Treatment: Coagulation with alum, copper sulfate added to control algae in set-
tling basins when needed sand filtration (4 rapid and 3 slow sand filters), and
chlorination,

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

Raw-water storage: -- ‘

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

Flow in Colorado River at Yuma is regulated by large reservoirs, and the chemical
quality of the water is nearly constant for long periods. Analysis represents
weighted-average concentration of dissolved matter in the river water as de-
termined by daily sampling of the Yuma Main Canal for the periodOct. 1, 1949
to Sept. 30, 1950.

ANALYSES

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

Raw water . Finished
r a&lgzlt‘e r) (at plant) - water

Silica (Si0y) .iverercerecerercscesees 13 - ' ==
Iron (Fe) ceceicerenccecnsescescscsscnse .05 R --
Manganese (Mn) ....c.cceeenvececennes ' -- -- --
Calcium (Ca_) ceesssesesesesssssesesses 84 -- ' --
Magnesium (Mg).....coeeeeerecescnss 27 -- ‘ --
Sodium (Na)..c.eeeeeeereeecesesesenses 88 o= --
Potassium (K) ..cceeeeeeeeennencnenss 2.9 -- --
Carbonate (COy) ..ccceceerececesecnes 0 -- --
Bicarbonate (HCOy)......cccvvveren. 163 161 - 155
Sulfate (SO)uceerececeerecsncarecerens 265 -- --
Chloride (ClI) ...cccvereeeerecrescnsnes 75 92 93
Fluoride (F) ...ccceevereececereenenens .3 - --
Nitrate (NOg) ..ccceeeeenene. 1.4 -- --
Dissolved S0lidS .cccceeececcsaccsess 637 -- -
Hardness as CaCOj: _ : .

Total ceceiierrecensecenscccnsoccesane 320 - -

Noncarbonate ...ceeeeeeerescscncns 187 -- --
COlOr ceveveennencencnces cessessscscecans -- -- --
o] ; SN erscccossssecsane -- - --
Specific conductance o

(micromhos at 25 C. )....ceveee. 985 1,070 1,070,
TUurbidity ccovececreccece coseee conneene -- -- --
Temperature (F, ) csceeccccsceccsenes -- - -
Date of cOlleCtion ceeceverseeeenenses 1949-50 9/117/51 9/11/51
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COLORADO

BOULDER
(Population, 19, 999)

Ownership: Municipal; also supplies about 5, 000 people outside the city limits,

and Public Service Electric Plant.

Total population served, about 25, 000,

Source: A series of nine natural lakes, some of which are enlarged by dams,
fed by melting Arapahoe Glacier, approximately 18 miles west of the city.
The water flows from Silver Lake, the lowest reservoir in the mountain
system, to foot of Arapahoe Falls; thence it is conveyed by pipe line to
Lakewood Reservoir, the control reservoir for the city, 13 miles away;
from this reservoir the water is conveyed to two distribution reservoirs at

the city limits,
Treatment: None,
Storage: 1,666,000,000 gal,

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
City tap City tap
Silica (SiOp) ...ccivverenee. 6.2 |/ Hardness as CaCO,
Iron (F€) .covevvenriencanes .03 Total ceceeereeicnnnrcernnne 11
Manganese (Mn) .......... .00 Noncarbonate ............ 0
Calcium (Ca) ....ccvvvnnse 4.0
Magnesium (Mg) ......... .1 | COLOF ..cuerreiannrannnnes 29
Sodium (Na) ........eeeueee 1.0 [|PH ceciinvecicnnnnnes cesecrnecans 6.8
Potassium (K) ............ .3 || Specific condnctance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 14 25 C.)eveerenonnnes cecereene 31.7
Sulfate (SO,) ...ceceveeennes .5 || Turbidity .....c.ecceee ceeanee .8
Chloride (C1) .......ceuuue. .5 || Temperature (F.)...cc..... 65
Fluoride (F) ...cccovuveenn. .1 || Date of collection ......... 5/23/51
Nitrate (NOy) .............. 1.0
Dissolved solids ......... 26
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COLORADO SPRINGS
(Population, 45,472)

Ownership: Municipal; also supplies 5,000 people outside the city limits; 5, 000
to 25,000 at Camp Carson and Peterson Field. Total population supplied,
55, 000 to 75, 000,

Source: Streams and impounding reservoirs above 9,000 ft in elevation, on north
slopes of Pikes Peak; Fountain Creek, auxiliary supply. Fountain Creek
water is blended with the regular supply as needed, depending on the amount
of snowfall on the watershed of the regular supply. ‘

Treatment: Chlorination and ammoniation for the regular supply; coagulation with
alum and lime, copper sulfate, sedimentation, rapid sand filtration, and
chlorination for the auxiliary supply.

Rated capacity of treatment plant: 25,000,000 gpd; auxiliary supply, 5,000,000
gpd.

Raw-water storage: Reservoirs, 4,830,000,000 gal.

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

The water flows by gravity to the distribution system. A part of the supply is
diverted for the generation of electric power. The supply from Fountain
Creek is pumped as needed.

ANALYSES

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

Regular suppl Finished
Fingi‘;hed wgrt)e¥ 1/Raw water 1/water

Silica (Si0) cveesecessrcssscecarssenes 8.4 15 14
Iron (Fe) .cccecereecesncececersasasnces .4 .02 .01
Manganese (Mn) ...cceeeeeececcncene .00 .00 .00
Calcium (Ca) cseesercescceccccecsesces 6.0 46 50
Magnesium (Mg)...ccceeecencennanne .9 9.5 9.1
Sodium (Na)....cceeerersceeee } 5 1 < 26 26
Potassium (K) ..cececencecencercscens . 4,2 4.0
Carbonate (COg) ..eeucvrercecranceses 0 0 0
Bicarbonate (HCOg)....ceceunerereee 18 205 202
Sulfate (SO .cccecivecrcrcossecseness 4,0 20 26
Chloride (ClI) ...cccevevenercerencercas 2.5 15 17
Fluoride (F) ...ceceverveccencncaracnse 2.5 3.0 3.0
Nitrate (NOg) ccceuvecenrececennaneenee .9 2.4 2.1
Dissolved S0lidS .cccccescasccenessss 33 244 255
Hardness as CaCOj:

Total ..... cecsecenscene cesscrnence 19 154 162

Noncarbonate ....cccceee.. cecesseee 4 0 0
Color........ cesessee -- 3 1
1) - csescessssscnes 7.4 8.1 8.3
Specific conductance

(micromhos at 25 C. ).ccceereeee 50.9 411 426
TUIDIAItY vvvveeeereeeres conene coneeres -- 4 .8
Temperature (F.) ececesecene soconss -- 56 60
Date of collection ceeeeeerereeecaeeos 4/12/50 5/25/51 5/25/51

1/Fountain Creek, auxiliary supply. 5



DENVER
(Population, 415, 786)

Ownership: Municipal; supplies also Aurora, Edgewater, Englewood, Fort Logan,
Mountain View, Sheridan, and other communities in the metropolitan area.
Total population supplied outside the city limits, about 77,000, -Total pop-
ulation supplied, about 493, 000.

Source: South Platte River (35 percent) and trlbutarles Bear and Cherry Creeks,
and infiltration galleries along Cherry Creek (3 percent), Fraser River and
tributaries (19 percent); storage, South Platte and Fraser Rivers (43 percent).

Treatment: Kassler Plant at Waterton (South Platte River water): coagulation
with alum when necessary, slow sand filtration, and chloramine, Marston
Lake Plant, south side (South Platte River water), Marston Lake Plant, north
side (South Platte River water), and Moffat Plant (Fraser River water): co-
agulation with alum, or sodium aluminate and alum, or lime and alum, act-
ivated carbon when necessary for taste and odor control, rapid sand f11tra-
tion, and chloramine. Infiltration galleries (Cherry Creek), chlorination
only. Copper sulfate is applied to raw-water reservoirs directly supplying
treatment plants, when necessary, for algae control.

Rated capacity of treatment plants: Kassler (slow sand filters), 30, 000, 000 gpd;
Marston Lake (south side), 21, 000, 000 gpd; Marston Lake (north s1de),

64, 000, 000 gpd (anthracite f11ters), Moffat, 56,000, 000 gpd; chlorinators
(infiltration galleries), 6,000, 000 gpd.

Raw-water storage: South Platte sources, storage and operating reservoirs,
69, 915, 000, 000 gal; Moffat diversion sources, operating reservoirs,
3,503,000, 000 gal; Soda Lakes (Bear Creek) and Long Lake (Moffat diversion),
operating and storage reservoirs, 665,000,000 gal. Total raw water storage,
74, 083, 000, 000 gal.

Finished-water storage: 121, 000, 000 gal.

South Platte River water is impounded or stored in Antero Reservoir, Eleven
Mile Canyon Reservoir, Lake Cheesman, and Marston Lake. Bear Creek
water is diverted near Morrison into Harriman Lake and Soda Lakes and
thence to Marston Lake. Cherry Creek water is collected through the infil-
tration galleries. Fraser River water is brought from beyond the continental
divide by the Moffat Tunnel, about 25 miles northwest of the city, into South
Boulder Creek and from there by conduit into Ralston Creek Reservoir, a
storage reservoir mainly for winter use (summer demands are supplied by
direct diversion). Water from Ralston Creek Reservoir is brought by con-
duit to the Moffat treatment plant, 33 miles west of the city.

Under normal conditions water is drawn directly from the streams and storage -

is drawn upon only when the requirements are too great to be supplied by
direct withdrawal,

16



ANALYSES

(Analyses,in parts per million,by Denver Water Department)

South Platte River (finished water) |Infiltration
: - galleries
Maximum | Minimum Average Cherry Cr.
Sihca (TN 7.4 4.5 6.5 30
Iron (Fe).cecrrererenranseeracnnces -- -- -- -
Manganese (Mn) -- -= -- --
Calcium (Ca) ..ccevecrececencacees 39 32 34 61
Magnesium (Mg) ...cceeceenecens 14 12 13 9.5
Sodium (Na)....ceceeeercececnenees 33 26 27 48
Potassium (K) ....cceeeveenencene -- -- -- --
Carbonate (COy) ....... ceesseenes -- -- -- --
Bicarbonate (HCOy)............: 122 102 112 202
sulfate (SO‘) ®eepesssecscssnssennse 56 49 52 83
Chloride (Cl). ceeueerercncenarene 51 32 40 22
Fluoride (F) ..ccceveevecceannsees 1.0 .8 .9 .6
Nitrate (NOg) ..ccvcncrecacaancens .5 .2 .4 14
Dissolved s0lidS ..ecevserseenes -- -- -- --
Hardness as CaCO,:

Total ..cccevevvercnncncens ceseens 156 129 139 192
Noncarbonate .......cceeeeeeee 55 46 46 26
CoOlOr..cisuiesccssersens sosscncense -- -- -- --
 +) - (Y -- -- -- -

Specific conductance
(micromhos at 25 C.) ...... 455 401 423 --
Turbidity .cccevceerencesacoccnsenss -- -- -- --
Temperature (F.) ..... -- -- -- --
Date of collection .cceceeceeess . 1950 1950 1950 6/4/51
Regular determinations at treatment plant, 1950 1/
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av |Max| Min| Av|Max|Min | Av | Max| Min| Av | Max| Min
Raw water......... 92| 94| 78 |8.3 (8.6 7.9({127 (154 | 92 |4.6| 12 |2.0
~ Finished water...| 88| 94 | 70 |8.0({8.5] 7.5]127 |154| 92 |1.7]2.8 (1.0
Regular determinations at treatment plant, 1950 2/
Alkalinity . Hardness
as CaCO, pH as CaCOy Turbidity
(ppm) (ppm)
: Av|Max| Min| Av |Max| Min|  Av|Max|Min | Av|Max| Min
Raw water........ J 92| 95| 90|8.0({8.5| 7.7 145, 150 140} 5.9| 12} 2.3
Finished water...] --| --| --17.7/8.0|7.3| --| --| --]1.3}4.0f 1.0

1/Marston Lake, north side.
2/Marston Lake, south side.
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Regular determinations at treatment plant, 1950 1/

Alkalinity Hardness
as CaCQ, pH as CaCoO, Turbidity
(ppm) (ppm)

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

Raw water....,....| 93104 68{7.6 |8.1|7.4" | 147 169|102 [13.6 28| 4.0
Finished water...| 85]107| 66{7.718.0|7.0 | 133/ 171 88 | 1.001.0[ 1.0

1/Kassler slow-sand filters.

8.
8.

ANALYSES
(Analyses,in parts per million,by Denver Water Department)

Fraser River (finished water)
Maximum Minimum Average

Silica (S10y) ..cvvveererecsrsscresonses 8.0 7.0 7.5
Iron (F€) ccecerereccnerececosenecennes -- -- -
Manganese (Mn) ...ccoececeenccscnses -- -- --
Calcium (Ca) eseeserecccccnrcecececces 21 11 14
Magnesium (Mg)...cceeeevecercrcanes 5.1 1.8 2.9
Sodium (Na)....ceeereroececncesenes 7.2 2.7 4.7
Potassium (K) ............ cecreses . -- -- --
Carbonate (COg) .ecevrerererecesennes -- ‘ -- --
Bicarbonate (HCOy)..cuesuseceresee 61 26 39
Sulfate (SOgeccrcecrecssarsecesasenns 36 19 24
Chloride (Cl) .cceceeenreecensecaneces 1.0 .5 .9
Fluoride (F) ..coececeecercncccncocees .2 .1 .1
Nitrate (NOg) .vccerencecrcerercacanes .3 .2 .2
Dissolved S0lidS ..cecceereccceccncecs - -- -
Hardness as CaCOjy:

Total cecevieernncensencencenconcences 73 35 48
Noncarbonate .....cceeececeeceenes 23 14 14
4] o) oS -- - --
1) ; (O sesseccssnsererssssane - -- --

Specific conductance
(micromhos at 25 C. )...ceuveee. 127 92 106
Turbidity .ceeececeescece convee cennnnee ) -- -- --
Temperature (F,) cscceoecrsccncecs . -- - -
Date of collection seceeeerececsnoncae 1950 1950 1950
Regqular determinatlions 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......... 37| 74| 16| 7.4| 8.2] 6.5] 53| 150 2025 |95 |11
Finished water...| 35| 62 | 16 | 7.4| 8.6( 7.1] 61| 154} 20 . 9J 2.5 .4

ENGLEWOOD
(Population, 16,869)

Ownership: Supplied by Denver (see Denver).
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FORT COLLINS
(Population, 14, 937)

Ownership: Municipal; also supplies 4,000 people outside the city limits, Total
population supplied, 18,937,

Source: Cache La Poudre River, The treatment plant is located 16 miles north-
west of Fort Collins, on the Cache La Poudre River.

Treatment: Sedimentation, rapid sand filtration,and chlorination,

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

Raw-water storage: None,

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

ANALYSIS
(Analysis, in parts per million, by U. S.. Geological Survey)
Finished ' Finished
water water
Silica (SiQ,) ............... 9.1 |(Hardness as CaCOy:
Iron (Fe) ........ ceeveesanes .04 Total eeeeverenrennnennn. - 34
Manganese (Mn) .......... .00 Noncarbonate ............ -21
Calcium (Ca) ...... 12 e S
Magnesium (Mg) ......... 1,0 [[COlOr ceevverinneccccneccnnnnes o 22
SOdium (Na) se00eeccsnsnnee 2. 9 pH *s0seosene TS0000000CRCEICIIOOINEOS o .6:8
Potassium (K) ............ .6 || Specific conductance Lo
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 16 25 C.)ecevenrcrccncernnnnne 9.1
Sulfate (SO,) ....cecenee.nnn 25 Turbidity ........... cererares 3
Chloride (Cl) .............. 2.0 || Temperature (F.)....cc..... 54
Fluoride (F) ....cccceune.e.. .1 || Date of collection ......... 5/23/51
Nitrate (NQy) .............. .8 :
Dissolved solids ......... ’ 7
Regular dete'rmzmtwns at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Temperature
(ppm) (ppm) 4
Av| Max|Min| Av |Max{Min| Av [ Max|Min | Av | Max| Min
Raw water......... ‘| mm] == | =] -- P R I -] == -
Finished Water-.. 24] 35| 0|17.27.5 | 7.0] 22| 30| 20 50| 60 33
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GRAND JUNCTION
(Population, 14, 504)

Ownership: Municipal; supplies also about 3,000 people outside the city limits, -
Total population supplied, about 17, 500. e C

Source: Kahnah Creek (tributary to Gunnison River) Intake located about 27 ..
miles southeast of Grand Junction,

Treatment: Coagulation with sodium aluminate and occasionally alum, rapid
sand filtration, and chlorination. .

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

Raw-water storage: Reservoirs on Grand Mesa, apprommately 520, 000, 000 gal.

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

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)
Tap at Tap at
- City Hall City Hall

Silica (S10;) voovvvveeeeeres 20 Hardness as CaCOy: |
Iron (Fe) ...ccovevrurnns eeee |- . .08 CTotal eeveereeenncennnionnnes | . 84
Manganese (Mn) .......... ' .00 Noncarbonate .......... ol o 0
Calcium (Ca) .............. 22 , .
Magnesium (Mg) ......... . 7.2 || Color ........ ceesseses cerrnnnes o 10
Sodium (Na) ..cevvennnnnnee o 5.4 ||PH ceervecenrcinnncirnnsecscenans 7.8
Potassium (K) ............ | B 3.8 || Specific conductance
Carbonate (CO,) .......... . 0 (micromhos at o
Bicarbonate (HCO,) ..... 110 25 C.)eveeeeesirncnncocnnnes 180
Sulfate (SO,) ..ovenrerernnes ‘9.1 || Turbidity ....... eescenecennee 30
Chloride (Cl) ....ccovenueee 1.9 || Temperature (F.).......... -
Fluoride (F) ...ccceenenen. .3 || Date of collection ......... 4/30/51
Nitrate (NQy) .............. .6 ‘ :
Dissolved solids ......... 118

- 20



GREELEY
(Population, 20, 354)

Ownership: Municipal; also supplies 6, 000 people outside the city limits. Total
population supplied, 26, 354. ‘

Source: Cache La Poudre River. The treatment plant is located approximately
40 miles northwest of Greeley. The auxiliary supply is taken from the Sea-
man Dam on the North Cache La Poudre River,

Treatment: Coagulation with alum, lime, charcoal, rapid sand and slow sand
filtration, and chlorination,

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

Raw-water storage: 3,314, 000,000 gal

Finished-water storage: 22 500 000 gal,

The water from the Cache La Poudre River watershed is made up primarily from
melted snow and the turbidity of the water is practically zero with the excep-
tion of about one month of the year during spring runoff.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw | Finished
water water water water
Silica (SiOy) ...... 9.2 8.5 |/ Hardness as CaCOj:
Iron (Fe) ........ .02 .02 Total seececcecncecces 40 48
Manganese (Mn) ..... .00 .00 Noncarbonate...... 0 0
Calcium (Ca) .ceceaees| 12 14
Magnesium (Mg)ooooo 2. 4 3. 1 Color-.o.-.c-'.naoo.o..o. 22 7
&di‘lm (Na) e0000OOOCSS 4. 2 4. 6 pH 00000000008 00000000000 0 7. 3 7. 7
Potassium (K) ....... 2.2 .9 ||Specific conductance
Carbonate (COy).....] 0 0 (micromhos at
Bicarbonate (HCOy) | 51 61 25 C.)euervocrnnone . 99. 1 121
Sulfate (SO‘) I A XA TR NN X ] 4. 0 1. 0 Turbidity (XXX RN R YR YN ] 3 - 4
Chloride (Cl) XYY YYY) 1. 5 4. 0 Temperature (F. )... - -
Fluoride (F) .cecevee.. .3 .3 ||Date of collection... |5/23/51 | 5/22/51
Nitrate (NO‘) ssevesens 1. 3 . 4
Dissolved solids.....] 71 80
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......... 22| --| -- 71 --| --| 16| -- 71 10 27 0
Finished water..., 22| --| --| 7| --| -=| 16| --| 7 3| -- | --
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PUEBLO
(Population, 63, 685)

Ownership: Municipal; the city is divided into two water districts, each with its
own water system, District 1 supplies 30,000 people in the city; about 3,000
outside the city limits; 3,000 at the Pueblo Air Force Base and Interstate
Gas Co, District 2 supplies 33, 685 in the city; 8,000 outside city limits, The
total population served by both districts, about 78, 000,

Source: District 1, Arkansas River. Wells and transmountain diversion as aux-
iliary supply. The transmountain diversion is taken from the Colorado River
basin and diverted to the eastern slope by what is known as Wurts Ditch which
is located about 1 mile southwest of the top of Tennessee Pass. District 2,
Arkansas River. The maximum allowable diversion from the Arkansas River
is 25,5 second-feet. When the demand exceeds this quantity the auxiliary
supply is drawn upon. Plant intakes for both districts are located about a
quarter of a mile apart on the river,

Treatment: District 1, copper sulfate, coagulation with alum, sedimentation,
activated carbon, rapid sand filtration, chlorination,and ammoniation. Dis-
trict 2, plain sedimentation, and chlorination,

Rated capacity of treatment plant: District 1, 25, 000,000 gpd. District 2, no
treatment plant,

Raw-water storage: District 1, 50,000,000 gal. - District 2, 30,000,000 gal.

Finished-water storage: District 1, 5,500,000 gal. District 2, 26,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw 'Finished] Raw |Finished
waterl/| water 1/ waterl/| water 1/
Silica (Si0y) ....c..... 10 8.8 ||Hardness as CaCO,:
Iron (Fe) ........... .02 .04 Total ceceoesccccancne 162 191
Manganese (Mn) ..... . 00 .02|[| Noncarbonate...... 87 117
Calcium (Ca) ......... 43 50
Magnesium (Mg)..... 13 16 Color oooooo secessccecense 9 1
Sodium (Na) ..cceeeees 19 25 PH....... cevnesccnsesares 7.8 7.6
Potassium (K) ....... 1.3 1.7 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) 92 90 25 C.)ueececrosenenas 410 491
Sulfate (SO) ....c..c... 117 151 Turbidity ...... cececees 70 .4
Chloride (Cl)..... 6.0 11 Temperature (F.)... 63 -
Fluoride (F) .......... .1 .1 ||Date of collection... |5/24/51 | 5/24/51
Nitrate (NO) ......... 3.0 4.2
Dissolved solids..... 269 329
Regular determinations at treatment plant, 1950 1/
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) | (ppm)
Av} Max|Min| Av |Max|{Min| Av | Max|Min | Av | Max| Min
Raw water......... 138 (176 (62 [8.2 [ 8.6[8.0] 308| 479 103|436 (3793]21
Finished water.. 125|166 |52 |7.5 | 7.9 7.1 317| 493| 104| 1.8] 3.4] .95

1/District 1.



IDAHO

BLACKFOOT
(Population, 5, 180)

Ownership: Municipal; supplies also about 100 other people outside Blackfoot.
Total population supplied, about 5, 280.

Source: 2 wells, 179 and 182 ft deep. The yield of the wells is reported to be
600 and 800 gpm. Well 2 is used mostly during the summer months. Emer-
gency supply from East Side Well, 110 ft deep.

Treatment: None,

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

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Well 1 Well 1
Silica (Si0,) ..cvvvvvnrreene 27 Hardness as CaCOy:
Iron (Fe) ........ ceevesesens .02 Total ceveenerececennrecnnnes 322
Manganese (Mn) .......... - Noncarbonate ............ 30
Calcium (Ca) .............. 86
Magnesium (Mg) ......... 26 Color ........ ceeeecerererensnns , 5
Sodium (Na) ............... 19 PH ceirierinicnnicascnrceccnnans 7.5
Potassium (K) ............ 5.1 || Specific conductance S
Carbonate (CO) .......... ‘ 0 (micromhos at
Bicarbonate (HCOy) ..... 356 25 C.)eeeeenrnrenronsoncanes 642
Sulfate (SO,) ..oeverereennee 45 Turbidity ........... cerecnnes --
Chloride (Cl) .............. 15 Temperature (F.)...ccoe... --
Fluoride (F) ...cceveeeneees .2 || Date of collection ......... 3/28/51
Nitrate (NOg) .......ccuuuee 10 -
Dissolved solids ......... 398
Depth (fEet) .eceverinrernceceneneeracaceceenens verercesecncnesnsnns rerecrenrenernees 179
Diameter (inChes) ...ccceveecrnrcrcincnccasacencncns Cecresescatsessersessnronsens 15
Date drilled ..c..ccceeeeeecerenccnconcences Ceeearestereeserstnsantansenssaseasansnne 1921
Percent of SUPPLY .ecccccecececeneniererncacncnces werreeerecesessecacnanse ceeerenes 75
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BOISE

(Population, 34, 393)

Ownershlp Boise Water Corp. ; supplies also about 25, 000 people in suburban
areas. Total population supphed about 59, 000.
Source: 14 wells from 300 to 600.ft deep, 80 percent of supply; dug well and in-
filtration galleries, 20 percent of supply.
Treatment: Chlorination of water from dug well and infiltration galleries; deep

wells not treated.

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

Raw-water storage: None.

Finished-water storage: Reservoirs, 8,500,000 gal.

The water varies throughout the city as some of the wells.are pumped directly
into the mains. At night, to relieve pressure on the mains, water from the
mains is pumped into reservoir 4,

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

Reservoir 4 Reservoir 4

(composite) (composite)
Silica (Si0p) ..cevvervenene. 25 Hardness as CaCQ,:
Iron (F€) .cceeevrveerennenn. 1.0 Total cueeereennnnnens eeveres : 85
Manganese (Mn) .......... - Noncarbonate ............ 11
Calcium (Ca) ......... eeens 29
Magnesium (Mg) ......... 3.1 || COlOr .ecvvrinrreenrsnienancnnss 10
Sodium (Na) .c.eeveenvinens 12 41 ; (PPN 7.3
Potassium (K) ............ 1. 8 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 91 || 25C.)eceunennnns conssnees 228
Sulfate (SO,) .ceveeerenrnnn. 34 Turbidity .c.cccceeccecencenes --
Chloride (Cl1) .......eu..... 3.1 || Temperature (F.).......... 58
Fluoride (F) ....... ceereees . 3 || Date of collection ......... 6/4/51
Nitrate (NOy) .............. .5
Dissolved solids ......... 157
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BURLEY
(Population, 5, 924)

Ownership: Municipal; supplies also about 200 people outside the city limits. .

Total population supplied , about 6, 100,
Source: 2 wells (Pumphouse well and Hoggan well), 469 and 485 ft deep. The

yield of the wells is reported to be 800 and 1, 200 gpm.
Treatment: Chlorination.
‘Raw-water storage: None,
Finished-water storage: Elevated tank, 100, 000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
: Pump- | Pump-
house Hoggan housl:e Hoggan
1/ well |2/well [ 1/well | 2/well
Silica (SiOy) ..eeeveees 59 58 Hardness as CaCO;:
Iron (Fe) ....... 01 -- Total ceoseesecccecces 137 97
Manganese (Mn) ..... - .1|| 'Noncarbonate...... 15 0
Calcium (Ca) ......... 35 27 '
Magnesium (Mg)..... 12 7.3 ||COIOT eeeecereceerceancss 5 -
Sodium (Na) ..cceeeees 32 } 46 1) ; PR 7.8 7.3
Potassium (K) ....... 7.7 Specific conductance ’
Carbonate (COy) ..... 0 - (micromhos at ;
Bicarbonate (HCO,) [ 148 149 25 C.)eveecrensannene 429 -
Sulfate (SO,) .ceveeees 26 23 Turbidity .eceeeeececses - -
Chloride (C))........ . 45 33 Temperature (F. )... 66 -
Fluoride (F) .cceceeeee 4 .6 {|Date of collection... |3/27/51 | 1/8/51
Nitrate (NOy) ......... 1.3 2.7 .
Dissolved solids.....|] 288 201
Depth (feet) ...c.cceeveeenns ceeeresennee ceeesttersseenstnersstesannnssosane 469 485
Diameter (inches) ..... eeeescsecensessrsonses cerearssens crercarssensansas 18-15 16
Date drilled .......ccccovevevnncecnnnnencns cesesscsccenas eesessscscnsennens 1926 1940
Percent of supply ..ccccevvvicccnnncnnees teteceernrssscesses aeossesscrane 90 10
1/Chlorinated.

2/Analyzed by State Dept. of Public Health, Boise, Idaho.
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BUTTE
(Population, 33,251)

Ownership: Butte Water Co. ; supplies Centerville, Meaderville, Silver Bow
Park-Floral Park, Walkerville, and other communities. Total population
supplied, about 50, 000,

Source: Big Hole River; Basin Creek Reservoir; Yankee Doodle Creek.

Treatment: None.

Storage; 650, 000, 000 gal.

ANALYSES
(Analyses, in parts per million, by State Board of Health, Helena, Mont. )
: Big Hole Basin Moulton
1/City tap River Creek 2/supply

Silica (Si0,) .veeeeecerecrececeenes 20 -- -- --
Iron (Fe)eceieeceenceserececnensnnns .16 -- -- -
Manganese (Mn) .....coeeeenerene C a- - -- --
Calcium (Ca) cceeevreererecnensoss 16 16 16 11
Magnesi(um (ME) ceeeerereenenes 4.0 5.4 6.4 4.3
Sodium Na)....................... 5.3
Potassium (K) ....cceeeneennene. 2.4 } 12 14 ’ 1
Carbonate (COg) ...ccevuurereens . 0 0 0 0
Bicarbonate (HCOy).....cctensee . 64 82 77 52
Sulfate (SO,) s++eseseeecrecsascrnee 11 12 25 24
Chloride (Cl)....cceeeererennnnee 3.0 5.0 4.5 4.5
Fluoride (F) ....... ceesens ceseene .4 .3 .9 .2
Nitrate (NOy) ..... cesescnsrenseses 1.3 -- -- --
Dissolved SolidS .veeeveesennenes 98 3/91 3/105 3/84
Hardness as CaCOy:

Total ...... 56 61 67 45
Noncarbonate .......ccceeeeeee 4 0 3 3
L00) () N 12 -- -- --
PH.....ceveeee csesescssssenane 7.4 - -- --

Specific conductance ' '

(micromhos at 25 C.) ...... 137 -- -- --
Turbidity ccceeceecenseccccnscccenes | -- -- - --
Temperature (F.) ..... .- -- -- --
Date of collection .cceeececcecese 11/17/51 12/12/44 12/12/44{ 12/12/44

1/Analyzed by U. S. Geological Survey.
2/From Yankee Doodle Creek.
-3/Sum of determined constituents.
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CALDWELL
(Population, 10,487)

Ownership: Municipal; supplies also about 500 people outside the city limits.
Total population supplied, about 11, 000,
Source: 14 artesian wells (12 flowing), from 112 to 405 ft deep, 6 to 20 in. in

diameter.
Treatment: None.
Storage: 500, 000 gal.

ANALYSES

The yield of the wells ranges from 427 to 1,200 gpm.

(Analyses, in parts per million, by State Dept. of Public Health, Boise, Idaho)

Pum Pum Pump Pump -
House II\)TO. 1/House Igo.2 House House | City Hall
(6 wells) | (5 wells) [1/No. 3 | 2/No. 4 | 3/Well
Silica (Si0p) «eevvereunnnene. 33 33 32 32 28
Iron (Fe) ........ teessssnses .02 .02 .02 .02 .02
Manganese (Mn) .......... - - - - -—
Calcium (Ca) ........ veesen 11 19 20 12 14
gIE@esi(uI?)Mg) ...... 2.6 2.5 3.1 2.5 1.4
odium (Na) ......eceeveeee : 41
Potassium (K) . ....ceeeees } 14 38 37 12 { 2.9
Carbonate (COQ) .......... 0 0 0 0 0
Bicarbonate (HCOy)...... 73 144 146 71 135
Sulfate (SO,) ...ccocueaneee 5.4 9.4 9.5 4.6 12
Chloride (Cl1) .............. 2 " 8 2 6.9
Fluoride (F) cveevverennene. .4 T T .3 T
Nitrate (NOg) «eeverennene. <1 <1 =1 <=1 .3
Dissolved solids ....... . 106 182 186 94 173
Hardness as CaCO,: »
Total....... ceresisneseenns 39 59 63 40 41
Noncarbonate --«eccceeee 0 0 0 0 0
COlOr ..evirieennenaanccnnss - -- -- -- --
0] ¢ SN 7.4 7.4 7.7 7.3 8.2
Specific conductance
(micromhos at 25 C.) - -- - -- 254
Turbidity ...cccceveeiereanes 0 0 0 0 --
Temperature (F.)........ -- -- -- -- 68
Date of analysis ......... 6/24/49 | 6/24/49| 6/24/49 | 6/24/49 |4/ 6/4/51
Depth (feet) ................ - - -- -- --
Diameter (inches) ....... -- - -- -- --
- Date drilled ............... -- == -- -- ==
Percent of supply 38 48 10 --

1/College Heights Well.

2/Cemetery Well.,

3/Analyzed by U. S. Geological Survey,

_ 4/Date of collection.
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COEUR D'ALENE
(Population, 12, 198)

Ownership: Idaho Water Co. (subsidiary of Boise Water Corp. ).
Source: Coeur d'Alene Lake.
Treatment: Chlorination.

Raw-water storage: Coeur d'Alene Lake.

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

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

Finished |Finished Finished | Finished

1/water | water 1/water | water
Silica (Si0) .......... —— | 10 |[Hardness as CaCO;:
Iron (Fé) ..ccceeneenee.|  0.37 - TOtal ceeecovececcanns o 91
Manganese (Mn) ..... -- - Noncarbonate...... 8 0
Calcium (Ca) ....cece. 7 -~
Magnesium (Mg)..... 2.4 - COlor ceccsesscccecscsnss - -
Sodium (Na) «.cocaseee ¢) ; (PP 7.0 --
Potassium (K) ) 1.3 1.8 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 24 25 25 C.)eereccrecnnnns . - 53
Sulfate (SO,) ..ceveeeee| 10 3.0 || Purbidity......cceeenn. 7 -
Chloride (Cl1) .ccccuces -- .2 || Temperature (F.)... 39 51
Fluoride (F) .......... - .2 |[|Date of collection... |4/29/48 | 11/2/49
Nitrate (NOy) ...cccuee -- .4
Dissolved solids.....| 58 --

1/Analyzed by State Dept. of Health,

Boise, Idaho,
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IDAHO FALLS
(Population, 19,218)

Ownership: Municipal. Total population supplied, 19, 230.

Source: 4 wells (Big Pump no. 3 well, Boulevard Well, I Street Well, and Cen-
tral Park Well), 365, 365, 395, and 1, 630 ft deep. Emergency supply from
21st Street Well, 342 it deep. The yield of these wells is reported to be
4,000, 3,400, 3,200, 3,000, and 4,000 gpm. During the winter months Big
Pump No. 3 furnishes 90 percent and the Boulevard Well, 10 percent of the

supply.
summer months.
Treatment: None.

Storage: Elevated tank, 500,000 gal.

ANALYSES

I Street Well and Central Park Well are used as needed during the

(Analyses, in parts per million, by State Dept. of Public Health, Boise, Idaho)

Big Pump no. | 2/Wells Central Park
3 well 1/ (composite) Well

SITica (S10,) cveveveveeeereneseerensnne 26 -- --
Iron (Fe) ccceececrecnececcecreencnnces .02 0.2 0.18
Manganese (Mn) ....c.ceceeeeeeeenecee -- -- --
Calcium (Ca) scecsesecscsccecccencncce| 74 76 50
Magnesium (Mg)...cccoeeueerrerreces 23 22 16
Sodium (Na).cceecececerereescccccsens 22 17 24
Potassium (K) ..cceececececccrenccens 4.2
Carbonate (COy) ...cccevreerenerecees 0 - 12
Bicarbonate (HCO,)................. 312 305 178
Sulfate (SO‘)...... cesesesesessrscsstes 42 40 44
Chloride (Cl) ...cceeeereeeccecensencns 22 17 22
Fluoride (F) ...ccceceerceeececnncnenes .2 .2 .1
Nitrate (NOy) ...cccceeeneees 6.7 -- --
Dissolved S0lidS ...c.ceeevercececces 366 3176 272
Hardness as CaCO,:

Total cccvveenreccenncccncaconcenes . 279 280 190

Noncarbonate ...c.c.cceeseeesceaces 24 30 25
COlOr ceviirieecescsnsencenccnscaccnncnsne 5 -- 0
Specific conductance

(micromhos at 25 C. )..ccecceee. 598 -- --
Turbidity ccceveececcenee conens covsenes -—- - 2
Temperature (F, ) ceeccerecocacennes 56 50 51
Date of collection cceceeevenrrnranees 3/28/51 3/ 5/12/45 1/22/51
Depth (feet) ....cveeeevveeveennnnenens 365 1,630
Diameter (inches) ................. 22 - 20-16
Date drilled ........cccoceenrnnrnnnns 1937 1946-7
Percent of supply .......cceeeeue... -- ==

1/Analyzed by U. S. Geolog1cal Survey.
2/Big Pump no. 3, Boulevard, and I Street wells.

3/Date of analysis.
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KELLOGG
(Population, 4,913)

Ownership: Idaho Water Co. (subsidiary of Boise Water Corp. ); supplies also
Osburn, Smelterville, Wardner, and about 225 people outside the city.

Total population supplied, about 7, 100.

Source: Big Creek (south and west forks) supplies Kellogg, Smelterville, and
consumers outside the city limits. Wardner is supplied from Slaughterhouse
Gulch, and Osburn from McFarren and Meyers Creeks. There is a closed
connection with the Bunker Hill system for emergencies.

Treatment: Chlorination.

Raw-water storage: 4 tanks totaling 190, 000 gal.

Finished-water storage: --

ANALYSIS
(Analysis, in parts per million, by State Dept. of Public Health, Boise, Idaho)
Big Big
Creek Creek
Silica (SiQ,) .......... 7 Hardness as CaCOy:
Iron (F€) .couvvevennnnne .0 Total cicevviriecnnncncannnes 28
Manganese (Mn) .......... .0 Noncarbonate ............ 2
Calcium (Ca) .............. 6.4
Magnesium (Mg) ......... 2.9 ||Color ..... ceeseesssescersianens -
Sodium (Na) ............... 1.6 PH ceeieiiincinincnrecnccasenens 7.1
Potassium (K) ............ ) Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCOj) ..... 32 25 C.)ocerennocerrcnssacenes --
Sulfate (SO,) .cevveervnennnn 3.5 || Turbidity ....cccccceeeeenees --
Chloride (Cl) .............. 1 Temperature (F.)...... 46
Fluoride (F) ...cccvvvvannns .0 || Date of collection ......... 10/23/50
Nitrate (NOy) .........c.... .0
Dissolved solids ......... 47
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Ownership: Municipal.

LEWISTON
(Population, 12, 985)

Source: Clearwater River; auxiliary supply from 2 wells (1 and 2) 362 and 275 ft

deep.

The yield of the wells is reported to be 400 and 800 gpm. The wells

are connected to the low-leveldistribution system and are used about 2 months

of the year.

Treatment: Clearwater River: prechlorination and ammoniation, coagulation
with alum and lime, fluoridation, sedimentation, rapid sand filtration, and

adjustment of pH for corrosion control.
Rated capacity of treatment plant: 6,000,000 gpd.

Raw-water storage: None.

Well water, chlorination only.

Finished-water storage: 2 open brick reservoirs, 1,000, 000 gal each; 2 open
concrete reservoirs, combined capacity 7, 600, 000 gal; 1 concrete tank,
250, 000 gal; and clear well, 125,000 gal.

ANALYSES

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

Finished

1/Raw water 2/water Well 2

Silica (Si0) ..ievcercrcrecrscrcecesses - 12 60
Iron (Fe) ccceeceeececensncaseseonnnes 0.05 .03 .06
Manganese (Mn) ....ceeeeeeereneecnne -- -- .0
Calcium (Ca) ®00ecescenncsccsscrsresce 5. 2 12 17
Magnesium (Mg)...ccceeereerenencece 1.9 2.4 5.8
Sodium (Na)......... cescense 6.9 :
Potassium (K) ) 2. 2.1 81
Carbonate (COg) ..cuceerersancarenne 0 0 --
Bicarbonate (HCOg).....coeeuuucees 29 43 149
Sulfate (SO .cceeeeesccnrsceracenees 1.6 14 3.4
Chloride (C})..... ceercensee ceescorves 1 2.5 4
Fluoride (F) ....cccceeeen. ceeeennnes 1 1.2 .8
Nitrate (NOg) ccceccesenrecscrncennenes -- .3 .0
Dissolved s0lidS ....ceeeecceneccnens 49 M - 200
Hardness as CaCOj:

Total .......... 21 40 66

Noncarbonate .....ccceeeceeccecces 0 5 0
Color......cceeee. 5 5 -
PH.oiinereeennnaee 7.2 7.5 8.0
Specific conductance

(micromhos at 25 C.)..ccceeveee - 109 --
Turbidity cccoeveeeeccens covrne coencone 7 -- --
Temperature (F,) cccececscacccerenes 60 -- -
Date of collection eceececenesensense 10/16/50 9/1/51 9/27/48

1/Clearwater River. Analyzed by State Dept. of Public Health, Boise, Idaho.

2/Clearwater River.
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Regular determinations at treatment plant, 1949-50

Alkalinity Hardness
as CaCOQ,. pH as CaCQ, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 33| 42| 10|7.2(17.3/6.9| 29| 32 5| 14550 3
- Finished water...!| 26 | 37| 14 |7.8]| 9.1|6.9( 32| 61| 15 0| -- -
MOSCOW

(Population, 10, 593)

Ownership: Municipal; supplies about 30 people outside the city limits.
population supplied, about 10, 620.

Source: 4 wells (1 to 4).

Total -

Wells 1 to 3, each 254 ft deep; well 4, about 350 ft deep.

The yield of these wells is reported to be 500-600, 820, 1,200, and 400-600

grm, Wells 1, 2, and 3 are located close together,

quarters of a mile from wells 1, 2, and 3.

Treatment: None.

Storage: 800, 000 gal.

Well 4 is about three-

ANALYSES
(Analyses, in parts per million, by State Dept. of Public Health, Boise, Idaho)
Well 3 Well 4 Well 3 | Well 4
Silica (Si0y) .ceeeeveee 57 59 Hardness as CaCO,:
Iron (Fe) essessssescsse 1. 2 2.0 Tota.l S0000000 000008008 137 - 137
Manganese (Mn) ..... .02 .02 Noncarbonate...... 0 0
Calcium (Ca) .ccvveeee|l 35 32
Magnesium (Mg)..... 12 14 COlOr cesccccscccccscsses - -
Sodium (Na) } 16 14 1) ; S 7.2 7.2
Potassium (K) ....... Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 171 171 25 C.)uervenreneenene -- --
Sulfate (SO,) ....eeeeee| 25 23 Turbidity ...cceeceeueee -- 21
Chloride (C1) ........] 3 2 Temperature (F.)... 51 51
Fluoride (F) .......... .3 .3 ||Date of collection... | 2/26/51| 2/26/51
Nitrate (NOy) ....... . .0 .0
Dissolved solids.....| 240 236
Depth (feet) ......cccevievieiiineenecnnneceeennns eveccessscannne coceeecnce 254 350
Diameter (inChes) ......ccccevveieinierrnrencececerecnns ceeceseseannas 15 24
Date drilled .......ccccceviineiiinniinneeccncerecrscccnccenes sevescccsanens 1927 -
Percent of SUPPLY ....cceveverevenrnensienianns eessesnsans ceveerresenees - --
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NAMPA
(Population, 16, 185)

Ownership: Municipal; supplies also about 250 people outside the city limits.

Total population supplied, about 16, 450,
Source: 5 artesian wells (1 to 5), 452, 452, 503, 575, and 452 ft deep,

The

yield of wells 1 and 2 combined is reported to be 1,000 gpm. The yield of
wells 3, 4, and 5 is reported to be 900, 980, and 700 gpm.

Treatment: None.
Storage: 225, 000 gal.

ANALYSES

(Analyses, in parts per million, by Idaho State Dept. of Health, Boise, Idaho)

Wells

1 and 2 Well 3 Well 4 Well 5
Silica (810 v.eveecerensenecsennes 28 32 28 3T
Iron (Fe)ueeeeerenrnensseecseesnones .0 .0 .0 .0
Manganese (Mn) .....cccceeeesees .0 .0 .0 .0
Calcium (Ca) .ceceeenrecencernces 12 16 14 14
Magnesi(um)(Mg) 2.2 1.2 1.7 1.7
Sodium (Na)....ceceeeerrecoccences
Potassium (K) ....ccceeeenvenenee 53 54 51 49
Carbonate (COy) .....cceveeneeen. 0 0 0 0
Bicarbonate (HCOy)......ecces. 161 168 163 154
Sulfate (SO,) «s+eccererscnecncirnae 8.2 9.0 5.0 7.6
Chloride (ClI)..c.ccevererensencace 7. 8 8 7
Fluoride (F) ..ccceeececcrcocesces 1.5 1.2 1.2 1.5
Nitrate (NOy) ccecearerecsancascnne 0 0 0 0
Dissolved solids .......... ceeese 185 201 186 188
Hardness as CaCO,:

Total ..ceeeeicennccccecneccesccns 39 45 42 42
Noncarbonate ......cceeeeeeeess 0 0 0. 0
(04,11} SO 0 0 0 0
| +) & SN 7.6 7.7 7.7 7.6

Specific conductance

(micromhos at 25 C.) ...... -- -- -- --

TUrbidity ceceececerercreececesences 0 0 0 0
Temperature (F.) .....ccceeeeee 75 76 80 76
Date of collection seceeereseeeses|  4/25/51 4/25/51 4/25/51 4/25/51
Depth (feet) ...........cccuuuueee 452 503 575 452
Diameter (inches) ............. 10, 8 16 16 16
Date drilled ..................... 1927-8 1949 1948 1947
Percent of supply .............. -- -- -- --
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POCATELLO
(Population, 26,131)

Ownership: Municipal; supplies also about 500 people outside the city limits.
Total population supplied, about 26, 600.

Source: Gibson Jack Creek (70 percent of supply); Mink Creek (20 percent of sup-
ply); 8 wells from 70 to 105 ft deep (10 percent of supply). The yield of the
wells ranges from 350 to 1,200 gpm. Well 5 is usedregularly; the other 7
wells are used mostly during the summer months. Well 5 is 100 ft deep and
is reported to yield 1, 000 gpm.,

Treatment: Chlorination.

Raw-water storage: Approximately 11,000,000 gal.

Finished-water storage: --

ANALYSES

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

Mink Gibson Jack
Creek Well 5 .. Creek
(raw water) (finished water)

Silica (Si0,) .ievererecrercceseccrenees 23 23 14
Iron (Fe) ceeceverececernnenes .03 .02 .12
Manganese (Mn) .....ceeeeeeencecenss -- - --
Calcium (Ca) esceisssscesscennscnsrene 58 65 30
Magnesium (Mg) 15 24 ' 6.6
Sodium (Na)..eereeeonereereerensecnse 12 32 . 6.0
Potassium (K) ............ 2.7 5.1 1.4
Carbonate (COy) ...cevveerenneanine . 0 0 0
Bicarbonate (HCOy)...... 249 300 116
Sulfate (SOp.....cccueeu. sssassesasenss 8.8 35 - 6.4
Chloride (CI)....cccevererereerencennes 16 38 9.1
Fluoride (F) ...ccceeereeecncerececncns .1 .2 .1
Nitrate (NOg) c.ceevecrenncnnencees .2 5.3 .5
Dissolved SblidS ..cc.cececeeececeence 260 368 136
Hardness as CaCOj:

Total ..... cesresses 206 : 260 102
Noncarbonate ..c..ccceveecocccneces 2 14 7
Color ........ cocertsssne ceseecessass 12 5 12
 +) = SN cecncsesece 8.2 7.5 7.9.

Specific conductance

(micromhos at 25 C. )........... 437 629 219
Turbidity ceeececeecens voceen veneee . : -- - -
Temperature (F, ) cecesescacececnnes 42 52 42
Date of collection ceeeeeeeeecncrecens 3/29/51 3/29/51 3/29/51
Depth (fEEL) .vvvveerereienereernresnrecesesscersscarnseonse 100
Diameter (inches) ..........ccccevueennn. ceeerneenrenens 18
Date drilled .......ccccceiieiiniinnieeiecencnncensensenens
Percent of SUPPLY ......cccvvveriiecnnsscrccennsacsonnns T
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Ownership: Municipal; supplies 33 people outside the city limits.

(Population, 17, 600)

ulation supplied, 17,633.
The city water is obtained from the lower-line canal of the

Twin Falls irrigation system.
Treatment: Coagulation with alum, sedimentation, rapid sand filtration, and

Source: Snake River.

chlorination.

TWIN FALLS

Total pop-

Rated capacity of treatment plant: 6,000,000 gpd. (The filter plant is being en-
larged so that it will have a capacity of 10, 000, 000 gpd. )
Raw-water storage: None,

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

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished
water water water water
Silica (Si0,) ....... | 19 17 Hardness as CaCO,:
Iron (Fe) ...cccevunene. .02 .03 Total «eececrcensensce 192 197
Manganese (Mn) ..... -- -- Noncarbonate...... 28 44
Calcium (Ca) .cceeeee| 49 51
Magnesium (Mg)...,. 17 17 COlor-".O...'.Q.OOC.OQIO 5 7
Sodium (Na) ss0sOOOORS 22 23 pH 9908000000000 000000000 81 l 7- 9
Potassium (K) .......| 4.3 4.2 ||Specific conductance
Carbonate (COy) .....| 0 0 (micromhos at
Bicarbonate (HCO,) | 200 186 25 C.)eerevsonesnen 459 483
Sulfate (SO ..ovveenns| 47 56 Purbidity ..eeeueesveens -- --
Chloride (Cl)..cccceued] 24 27 Temperature (F.)... 49 45
Fluoride (F) .e.ceeeeeee LT .7 ||Date of collection... |3/26/51 | 3/26/51
Nitrate (NOy) ......... .9 .3
Dissolved solids.....| 280 293 _
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......... -- 1190 -- [8.28.3 (8.1 =--| =-=f -=] -=| --| --
Finished water...| -- | 180| -- |7.4|7.5 |7.4| --] --| -~| --| --| --
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MONTANA

ANACONDA

(Population, 11, 254)

Ownership: Anacohda Copper Mining Co. Water supplied to copper smelter with
branch line for city distribution. ' ‘
Source: Warm Springs Creek impounded in Georgetown Lake, Silver Lake, Twin
Lake, and Storm Lake; auxiliary supply 3 wells, 35, 40, and 50 ft deep, used

when surface-water supply is turbid.

Treatment: Chlorination and ammoniation.

Raw-water storage: 11,958,000, 000 gal in Georgetown Lake; 4, 281, 000, 000 gal
in Silver Lake; relatively small quantities stored in Twin and Storm Lakes.

Finished-water storage: None.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
- Warm Warm
H‘;fx;ler Springs H‘;ﬁllfr Springs
v €S 11/cCreek els l1/creek
Silica (Si0y) ...ceceeee 14 11 Hardness as CaCO;:
h‘on (Fe) ....... osnses 3 02 04 Tota]- 00008 e 00000000 179 76
Maﬂganese (Mn) eseee - - Noncarbomteooocoo 27 8
Calcium (Ca) ....cece. 52 24
Magnesium (Mg).,... 12 3‘ 9 color-'ocoocooo-o.nonooot 5 5
sodium (Na-) [ XYY Y XYY 3. 0 1. 6 pH ees0ccsescetescnitcsse 8. 2 7. 6
Potassium (K) ....... 1.1 .8 ||Specific conductance
Carbonate (CO,)..... 0 0 (micromhos at
Bicarbonate (HCO,) | 186 83 25 C.)eeerecnncenenns 339 150
Sulfate (So‘) (A XA XN Y] 25 8. 1 mrbidity........‘.‘.". - - - —
Chloride (C))....... . 1.9 1.2 || Temperature (F.)... 45 46
Fluoride (F) .......... .3 .3 ||Date of collection... |6/22/51 | 6/22/51
Nitrate (NOJ ss0000000 1. 9 . 6 »
Dissolved solids.....] 203 94 _
Depth (feet) ......cccvvverniriiaiicnrnieriiiracacassennens ceererenenes 35, 40, 50
Diameter (inChes) ......ceeeevvirrennerennnses ceceseccnnncen ceeveens 15
Date drilled ......cccoeevvieviinnninecnnnen. cevenas tessssssssenssssscnns 1935-36
Percent of supply ......ccceeevivnvennnenn. ceeserens ssscesancassnssss 48
Regular determinations at trqatmeni 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......... ol Dol e T et et BRIt Eiel Bt Bt
Finished water...| 101 | 116 58|7.9 |8.7 7.6 | 92)108| 77| --| --| --
1/Finished water.

2/Warm Springs Creek water.
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BILLINGS
(Population, 31,834)

Ownership: Municipal; also supplies about 10, 000 people outside the city limits.
Total population supplied, about 41, 800,

Source: Yellowstone River.

Treatment: Primary sedimentation (coagulation with alum during period of high
turbidity); coagulation with alum, chlorination, ammoniation, secondary set-
tling, addition of lime, polyphosphate, rapid sand filtration, and postchlori-
nation. Activated carbon and copper sulfate are used during part of the year.

Rated capacity of treatment plant: 18,.000, 000 gpd.

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

Finished-water storage: 6,740,000 gal.

Rated capacity of the plant will be increased late in 1951 to 22, 000, 000 gpd.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw 'Finished” Raw |[Finished
water water water water
Silica (8i0)) ......... g 12 10 Hardness as CaCO,:
Iron (Fe) s000c00000s000 . 02 . 05 TOtal wono‘oootoo.'ti.ﬁv 139 148
Manganese (Mn) ..... . 10| .02|| Noncarbonate...... 19 28
Calcium (Ca) ....c.c.. 35 38
Magnesium (Mg) ..... 13 13 Color es00sssesccscsvsoce 3 3
Sodium (Na) o000 0BOBNOOS 28 . 29 pH 0000000000000 00 00000000 8. 2 7. 7
Potassium (K) ....... 2.4 2.6 || Specific conductance
Carbonate (COy) ..... 0" 0 (micromhos at
Bicarbonate (HCOy) | 147 146 25 C.)..... 388 407
Sulfate (So) 0000000000 71 78 'Purbidity 00000 OOSIPIOIOLTS 9 2
Chloride (Cl) ......... 6.5 7.5 || Temperature (F.)... 56 57
Fluoride (F) .......... .3 .3 ||Date of collection... {9/17/51 | 9/17/51
Nitrate (NOy) ......... 1.4 1.6
Dissolved solids..... 249 257
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......... 120 186| 49| 8.218.6 | 7.9(153 (284 | 58 47| 620| 10
Finished water...| 122 | 193] 54| 8,2!8.5|7.7/168 |302| 76 25| 160f 9
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BOZEMAN

(Population, 11, 325)

Ownership: Municipal; also supplies about 200 people outside the city limits,
Total population supplied, about 11, 500.
Source: Bozeman Creek (2/3 of supply) and Lyman Creek (1/3 of supply). Middle
Creek is used as an auxiliary supply.
Treatment; Chlorination and ammoniation.
Rated capacity of treatment plants: 9, 000, 000 gpd.
Raw-water storage: 3,000, 000 gal.
Finished-water storage: 6,000,000 gal.

Bozeman Creek water enters the distribution system on the south side of the city
and Lyman Creek water on the north side. The system is interconnected and
consumers may receive either one or a mixture of the supplies.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Lyman Lyman l Bozeman | Bozeman
Creek (raw |Creek (fin- |[Creek (raw |Creek (fin-

water) [ished water)| water) |ished water)
Silica (810 ...... eeiernseseerases 9.0 7.7 20 30
Iron (Fe)uueieeeeceeeeeneeressnnses .02 .08 .02 .02
Manganese (Mn) ............. . .02 .02 .03 .03
Calcium (Ca)............. 40 40 27 27
Magnesium (Mg) .ccoceerennenees 16 16 7.9 7.9
Sodium (Na).....ceeveesen. .5 .5 3.1 3.0
Potassium (K) .cccoceveeeenennnns .4 T 1.7 1.8
Carbonate (COy)..... cesennes 6 0 0 0
Bicarbonate (HCO,).......... 170 183 121 121
Sulfate (SO,) s++eececeereces coencas 18 13 8.0 8.0
Chloride (Cl)........... cerncenen . 1.0 1.5 .5 .5
Fluoride (F) ...ccoceceesenecncene .1 .1 .1 .1
Nitrate (NOy)...... cesesees 1.1 1.4 1.0 .6
Dissolved solids .......... 178 171 132 132
Hardness as CaCO,:

Total ..eceeeieeneconees 166 166 100 100
Noncarbonate .......... cesenes 17 16 1 1
1670] [0 RPN 2 2 4 4
2] s QPN 8.4 8.2 7.5 7.5

Specific conductance

(micromhos at 25 C.) ...... 306 309 208 207
TUIbidity ceveveeeeeerernnnencennns 2 2 3 3
Temperature (F.) ........ eeene 53 53 45 45
Date of collection ..cccececeecess. 9/22/51 9/22/51 9/22/51 9/22/51
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GREAT FALLS
(Population, 39, 214)

Ownership: Municipal; also supplies about 5,000 people outside the city limits.
Total population supplied, about 44, 200.

Source: Missouri River. The water flows through 36 and 48 in. pipe lines from
the intakes into a sump, from which it is pumped to the treatment plant.

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

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

Raw-water storage: 470,000 gal in suct1on well.

Finished-water storage: Clear well, 667,000 gal; tanks, 10,575,000 gal.

ANALYSES

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

Raw [Finished ‘Raw |Finished

water | water water water
Silica (SiOg) .ceeeeesee 19 16 Hardness as CaCOy:
Iron (Fe) ccccovencnens .02 31| Total weeececerccenens 151 151
Manganese (Mn) ..... .09 .00/l Noncarbonate...... 10 23
Calcium (Ca) .cceveeee 40 41
Magnesium (Mg)..... 12 12 COolOr ceecesescccasssosee 5 3
Sodium (Na) ..ccceeees 20 20 1+) : (TP 8.1 . 7.4
Potassium (K) ....... 3.8 3.0 ||Specific conductance e
Carbonate (CO,) ..... 0 0 (micromhos at ce
Bicarbonate (HCO,) | 172 156 25 C.)uerrncrnnanonne 372} i 386
Sulfate (SO,) ..oeeeeeee 38 47 Turbidity cceceeeeeceess 8{ - 9
Chloride (C))..... 11 15 Temperature (F.)... -- 62
Fluoride (F) .......... .8 .8 ||Date of collection... | 9/25/51| 9/25/51
Nitrate (NOy) ......... 2.4 .8 :

Dissolved solids.....| 234 241 _
‘ Regular determinations at treatment plant, 1951 1/

_Alkalinity Hardness
I “1{01950 as CaCoO, pH as CaCO, Turbidity
July 1951 (ppm) _ (ppm)
Av{ Max| Min Av‘ Max|Min| Av | Max|Min | Av | Max]| Min
Raw water........ ‘]150 [ 200 | 146] 8.48.6 | 8.0|142 |202 | 120 [69 [1500]5
Finished water.. 130 | 180 | 126| 7.7/8.1 | 7.5|142 | 202 | 120 | .68[1.10] .45

1/Fiscal year.
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Ownership: Municipal; supplies about 200 people outside the city limits,

N

HELENA
(Population, 18, 581)

population supplied, about 18, 800.
Source: Tenmile Creek impounded in Chessman Reservoir, about 60 percent of
supply (low service); Springs collected in Hale Reservoir, about 40 percent
of supply(high service). Three wells (Wolston, Tenmile, and Eureka), emer-
gency supply, have not been used for several years.
Treatment: Chlorination and ammoniation. Copper sulfate is used for algae

control.

Rated capacity of treatment plants: 12,000, 000 gpd.
Raw-water storage: 550, 000, 000 gal.
Finished-water storage: 5,000,000 gal.

Total

¢ ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Finished |Finished Finished | Finished
1/water |2/water 1/water | 2/water
Silica (Si0y) .cceecenee 16 25 Hardness as CaCO,:
Iron (Fe) ........ cevons .04 .01|] Total weceecececccancs 33 190
Manganese (Mn) ..... .14 .00/l Noncarbonate...... 19 42
Calcium (Ca) .c..ueee. 9.0 54
Magnesium (Mg)..... 2.6 13 COlOr sececscsscscscnsess 18 2
Sodium (Na) ...eeeeee. 2.5 7.3 ||PH eeveeeeerrssreenereces 7.1 7.7
Potassium (K) ....... 1.8 2.3 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 17 181 25 C.)ueersnccscences 92.6 395
Sulfate (SO,) cceveevses 20 52 Turbidity .ccceeeeseee. . 6 1
Chloride (C)) ......... 3.0 4.0 || Temperature (F.)... 63 52
Fluoride (F) .......... .2 .1 ||Date of collection... |9/24/51 | 9/24/51
Nitrate (NOy) ......... 1.4 2.6
Dissolved solids..... 76 259

1/Tenmile Creek system.

2/Hale Reservoir

system.
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KALISPELL
(Population, 9,737)

Ownership: Municipal; supplies about 650 people outside the city limits. Total
population supplied, about 10, 400,
Source: Noffsinger Spring; emergency supply, 2 wells. Both spring and wells
are located on the bank of Stillwater River.
Treatment: None.
Storage: 1,750, 000 gal.
ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Noffsinger Noffsinger
Spring Spring

Silica (8i0Q,) .......... 13 Hardness as CaCOy:
Iron (Fe) .ccecevrvecnecnnens .02 Total ..coeevvennnns 145
Manganese (Mn) .......... -- Noncarbonate ............ 0
Calcium (Ca) .......... 43
Magnesium (Mg) ......... 9.1 ||COlOr cvcviirenrcnncecnarcnnenes 3
Sodium (Na) ...eceeeeeene. 3.5 |JPH ceecceranncscnrccnscnncnssenns 7.6
Potassium (K) ......ceeeee 2.7 |l Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 180 25 C.)eceereerrcoccerconcons 274
Sulfate (SO,) .cecverrecncnns 2.6 || Turbidity ........... cesseenen -
Chloride (Cl1) ....eceoeunees 1.0 || Temperature (F.)...cc..... 55
Fluoride (F) ...c.ccovuvaens .0 || Date of collection ......... 6/21/51
Nitrate (NOQy) .......... .1
Dissolved solids ......... 157
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MILES CITY
(Population, 9,243)

Ownersaip: Municipal; supplies 10 people outside the city limits, Total population
supplied, 9, 253,

Source: Yellowstone River (about 90 percent of supply) and 1 well 553 ft deep
(about 10 percent of supply). The well water is mixed with the river water
before it enters the treatment plant.

Treatment: Softening with excess lime, or lime and soda ash, coagulation with
alum, settling, recarbonation, rapid sand filtration, ¢hlorination, and ammon-
iation. Recarbonation is sometimes carried out in the clear well.

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

Raw-water storage: None.

Finished-water storage: 400, 000 gal.

/

The percentage of river water and well water used varies throughout the year.

ANALYSES

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

Yelao_wstone Well Finished water
(rawlzlzxéer) (raw water) (composite)
Silica (810 ........ rrrrrraneeerereees 12 11 8.5
Iron (Fe) ceeevnnenns cersceseetrecnses .02 .06 .06
Manganese (Mn) .....cceeeeeennene -- .04 .04
Calcium (Ca) seeseersrsseccencarcences 60 1.1 13
Magnesium (Mg)........... ceeverenee]| 20 .1 8.1
Sodium (Na)...ccceeererrerennnenes 68 340 112
Potassium (K) ..cocevenrereenecnnns . 2.9 .9 2.8
Carbonate (COy) ..covuvvrrerverrnne. 0 41 0
Bicarbonate (HCOg)......cce00enene 177 729 ) 85
Sulfate (SO eecrseeeersvecersererennne 215 32 216
Chloride (Cl) ..... tecesrssrsenssereves 11 26 13
Fluoride (F)........... ceerennnes .5 2.2 L7
Nitrate (NOy)..... Sessssaes creenrenns 1.8 2.0 1.4
Dissolved S0lidS .ceeevevenereenconne 496 830 422
Hardness as CaCOy: :
Total ceceiveceencnnenss cesvesscccanes 231 3 66
Noncarbonate ........... cecserenes 86 0 0
L074) [o) PN . 4 22 3
43 = S Ps 8.3 8.8 7.9
Specific conductance
(micromhos at 25 C. )...cceueee. 737 1,320 663
Turbidity .coeeeeeeescece coneen conennne 270 10 2
Temperature (F.) sceccceseee 48 52 52
Date of collection «ceeeeeerecnannees 9/26/51 9/26/51 9/26/51
16098
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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......... -1 --] --| 7.8 --| --[239 | 479| 86 --| 74 32
Finished water...| 68| --| --18.2] --| --| 60 P T [ -
MISSOULA

(Population, 22, 485)

Ownership: The Montana Power Co. ; supplies also about 2,000 people outside
the city limits. Total population supplied, about 24, 500.

Source: Rattlesnake Creek; emergency supply 6 wells (1 to 6), 122, 90, 116, 86,
69, and 122 ft deep.

Treatment: Chlorination and ammoniation,

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

Raw-water storage: 8 lakes in the upper drainage basin of Rattlesnake Creek with
a total capacity of 820, 000, 000 gal; reservoir at intake dam 3, 000, 000 gal.

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

Storage lakes are located about 13 miles directly north of Missoula. The water
is diverted from the creek at the intake dam , which is located about 33 miles
north of the city. The water is screened and treated at the intake dam.

ANALYSIS

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

Rattlesnake Rattlesnake
Creek (fin- Creek (fin-
ished water) ished water)
Silica (SiOp) .ceevvvnvennne. 5.2 ||Hardness as CaCOQy:
Iron (Fe) ...ccocevnennnnnens .03 Total cieeeevicianenroicnnns 16
Manganese (Mn) .......... - Noncarbonate ............ 3
Calcium (Ca) .............. 4.5
Magnesium (Mg) ......... 1.1 || COlOr wvrererreenecenennnnnnns 5
Sodium (Na) ...c.cceeeeeees .8 ||PH ..c...ut cesesssscieesnsesanans 7.5
Potassium (K) ............ .8 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 15 25 C.)eveeenevrcnncnecnnces ‘ 27
Sulfate (SO,) .cecveceeernnnn 1.8 || Turbidity ......cccccveeeenne. -
Chloride (Cl) .............. 1.2 || Temperature (F.).......... 55
Fluoride (F) ............... .1 || Date of collection ......... 6/22/51
Nitrate (NOg) ...c.cuuuvene .1
Dissolved solids ......... 22
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NEVADA

BOULDER CITY
(Population, 3,903)

Ownership: U. 8. Government.

Source: Lake Mead.

Treatment: Softening by the excess lime-soda ash process.
Rated capacity of treatment plant: 2,000,000 gpd.
Raw-water storage: 100, 000 gal.

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

ANALYSES
(Analyses by Metropolitan Water District of Southern Calif., Laverne, Calif.)1/
' Lake | Lake Lake Lake
2/Mead {3/Mead 2/Mead |3/Mead
Silica (SiOy) .cevecrees 9.6 9.4 ||Hardness as CaCOj:
Iron (Fe) ....... cereses - .01 Total weeesseescccncse 291 129
Manganese (Mn) .....| = -- -- Noncarbonate...... 167 64
Calcium (Ca) ....ccee. 78 23
Ma,gnesium (Mg)..... 23 18 Color oy - 0
Sodium (Na) ...cceeee. 80 128 J4) ; (RPN 8.0 8.7
Potassium (K) > Specific conductance :
Carbonate (CO,) ..... 0 7 (micromhos at :
Bicarbonate (HCO,) 151 65 25 C.)ucececnccnneens 900 --
Sulfate (SO,) ..........| 246 | 247 Turbidity ..ccceeeveeees -- 0
Chloride (C]) ..ce.....] 59 | 60 Temperature (F.)... | 64 80
Fluoride (F) cceececeee - -- ||Date of collection... [10/22/48 | 11/8/48
Nitrate (NO,) ......... 1.6 1.8
Dissolved solids..... 572 526

Regular determindtiom at treatment plant, 1948

Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(Ppm) (ppm)
Av|Max| Min| Av |[Max{ Min| Av |Max|Min | Av|Max| Min
Raw water......... 137 | 140| 134} 8.3|8.3| 8.3|320|344| 293| 0 0 0
Finished water..., 73 | 75| 70| 8.8/ 9.3|8.5/128 | 144] 113} O 0 0

1/Parts per million,
2/Raw water,
3/Finished water,
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Ownership: Municipal.

Source: 5 wells (10 and 12 to 15) 400, 570, 495, 488, and 465 ft deep.

ELKO
(Population, 5,393)

The yield

of the wells is reported to be 500, 650, 550, 650, and 500 gpm. Water for
limited irrigation use is obtained from springs.

Treatment: None. *
Storage: 2,500,000 gal.
ANALYSIS
(Analysis, in parts per million, by U. 8. Geological Survey)
Wells Wells
(composite, (composite,
city tap) city tap)

Silica (Si0,) .....ccueeeeee. 86 Hardness as CaCOQq:
Iron (Fe) ...cccvvvvennne .03 Total veveerenniacernnnsonnes 119
Manganese (Mn) .......... -- Noncarbonate ............ 0
Calcium (Ca) .......... 37 ,
Magnesium (Mg) ......... 6.6 |/ Color ....ccoveee cerserenrnas 7
Sodium (Na) .......ceevuee. 39 PH ceietreerccncecioscennecences 7.5
Potassium (K) ........ 12 Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at ‘
Bicarbonate (HCO,) ..... 169 25 C. )evececencnsocnroncnnns 438
Sulfate (SO,) ..cecererernens 45 Turbidity ......... seccesserss -~
Chloride (C)) ....... cerenes 23 Temperature (F.).......... R
Fluoride (F) ....... .4 .|| Date of collection ......... 5/20/51
Nitrate (NOy) .....ccvueenne 1.7
Dissolved solids ......... 334
Depth (feet) ......cccervenvveneens cecsssscrsnns cecnseee RN 400-570
Diameter (inches) .........cceveee cereesscansenssens cerecesssestsnscenssnssnnans 12, 16
Date drilled ......cceceeevvceneccnnenne cerescsrecsnrasenrene ceesestcsesinsscaces 1936-1948
Percent of SUpply ....ccceceicnnnccincnes cseesessseecncsenssnsstastensannanss 100
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Ownership:

Corp. at Ruth, and other consumers outside the city limits.

ELY
(Population, 3, 558)

ulation supplied,about 4, 550,

Source: Murry Springs.
Treatment: None,
Storage: None,

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

ANALYSIS

Municipal: also provides the entire supply for Kennicott Copper
Total pop-

Murry Murry
Springs Springs
3 (city tap) , (city tap)
Silica (Si0p) eovevrvrnnnne. 9.7 || Hardness as CaCQ,:
Iron (Fe) ...ccovvennennnnnns .01 Total cvvveviieieiennnaennns 197
Manganese (Mn) .......... -- Noncarbonate ............ 10.
Calcium (Ca) .............. 46
Magnesium (Mg) ......... 20 COlOr uviiirreiensconiccennnnes 3
Sodium (Na) .........eee.s 3.3 [|pH ..... eerecennsesctttrerennasan 7.7
Potassium (K) ............ .9 || Specific conductance
,Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 228 25 C.)evecencrcernsonsecnns . 360
Sulfate (SO,) .ccvceveennnnn. 11 Turbidity ........... ceseceens --
Chloride (Cl) .............. 2.7 || Temperature (F.).......... --
Fluoride (F) ...cccevuuune.. .0 || Date of collection ......... 12/11/51
Nitrate (NOQy) .......ccuue.. 2.0
Dissolved solids ......... 195
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HENDERSON
(Population, 3,643)

Ownership: Colorado River Commission of Nevada; supplies also the unincorpo-
rated towns of Victory Village, Carver Park, and Pittman. Total population

supplied, about 6, 300.

Source: Lake Mead.

Treatment: Chlorination, and copper sulfate for algae control in reservoirs,
Rated capacity of treatment plant: 22, 000, 000 gpd.
Raw-water storage: Reservoirs, 34, 961, 000 gal.

Finished-water storage: None.

ANALYSIS

(Analysis, in parts per million, by Carl Wilson, Los Angeles, Calif.)

Finished Finished
water water

Silica (Si0;) ...ceovviennnne 12 Hardness as CaCOy:
Iron (F€) ..cvovvevreenneene. .05 Total cevevnvreennenns S 263
Manganese (Mn) .......... - Noncarbonate ............ 125
Calcium (Ca) .............. 74
-Magnesium (Mg) ......... 19 1610 (+) R --
Sodium (Na) ....cccevennnns 92 1) & S cecesesennes --
Potassium (K) ............ Specific conductance
Carbonate (COQ,) .......... 6 (micromhos at
Bicarbonate (HCOj) ..... 156 25 C. )eecrenrerercncanenens --
Sulfate (SO,) ..cecevecernnnn 233 Turbidity ........... cesecanes --
Chloride (C1) .....cceuuuees 58 Temperature (F.).......... --
Fluoride (F) ...ccevvenenes -- Date of collection ......... 11/29/48
Nitrate (NO,) .............. --
Dissolved solids ......... 571
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LAS VEGAS
(Population, 24, 624)

Ownership: Las Vegas Land and Water Co,
Source: 11 artesian wells (1 to 11) with depths ranging from 472 to 1,250 ft, and

3 springs.

with pumps.

gpm.
Treatment: None.

Storage: Reservoirs, 3,750,000 gal.

ANALYSES

All of the wells are flowing wells, 5 of which are not equipped
The yield of the wells is reported to range from 241 to 1, 665

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

Composite

sample from{ Well 6 Well 11 Spring 1

reseryoirs S
Silica (S10,) +veeeeeerersssenereees 14 14 14 13
Iron (Fe)ueeeeererererenesncnscnsans .10 - -- --
Manganese (Mn) .....coveeeeesens .00 -- -- --
Calcium (Ca) .eeeecerererecncenees 49 50 48 51
Magnesium (Mg) ..ceeeeerereness 26 26 24 25
Sodium (Na)...ceeeesererrecnsecnes 6.7
Potassium (K) ........... 1.9 } 7 12 4
Carbonate (COy) .....ccoevurunee. 0 0 0 0
Bicarbonate (HCOy)............. 236 238 224 238
Sulfate (SO‘) tecacctscesscennsancs 46 43 50 37
Chloride (Cl). .ceceeeenrenrenenses 3.9 3.5 4.5 2.9
Fluoride (F) ...ccceevrvevonnnene .3 .2 .3 .3
Nitrate (NOy) .eeeeerrrererunvvanes 1.8 2.1 1.6 1.5
Dissolved solids ........ ceensens 266 263 264 252
Hardness as CaCO,:

Total cieeeeennrrcnerccceccscecsse 229 232 218 230
Noncarbonate ........... 36 37 34 35
Color........... 5 5 5 5
pH..... secocccerrstassrssesseces 7.6 7.7 7.7 7.6

Specific conductance

(micromhos at 25 C.) ...... 439 430 432 424
Turbidity ..cceeeeceerceneccncecee -- -- - -
Temperature (F.) ..c.c.cceeeeeee -- -- -- --
Date of collection .eeeeeeecsneee 11/2/51] 11/2/51 11/2/51 11/2/51
Depth (feet) veeererrenennerennns -- 500 940
Diameter (inches) ............. -- 11-13 11
Date drilled ......ccccvevevenn.n. -—- 1941 1945
Percent of supply ............. 100 - -
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NORTH LAS VEGAS
(Population, 3,875)

Ownership: Municipal; supplies also about 50 people outside the city limits.
Total population supplied, about 3, 925.
Source: 8 artesian wells ranging in depth from about 300 to 750 ft.

Treatment; None,

Storage: Reservoir, 145, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Composite Composite
sample from sample from
reservoir reservoir
Silica (SiOp) .......... 18 Hardness as CaCQ,: -
Iron (Fe) ...ccccevvenvnnnnen .02 Total ceeevrrrircinccnnnenes 206
Manganese (Mn) .......... - Noncarbonate ............ 21
Calcium (Ca) ...... ceeesean 43
Magnesium (Mg) ...... 24 COlOT cecveireenncanncnns ceesens 3
Sodium (Na) ...cceveevnnsen 5,0 ||PH cevererecnnanenes creesccnsane 7.6
Potassium (K) ..ccc.eeeeee 5.3 || Specific conductance
Carbonate (CQ,) ....... 0 (micromhos at
Bicarbonate (HCO) ..... 226 25 C.)ecerrneccocncncacenes 397
Sulfate (SO,) ..corerrernnnnn 33 Turbidity ...ccceseceeeeneeees -
Chloride (Cl) ...... 3.2 || Temperature (F.).......... 70
Fluoride (F) ....... cerenene .1 || Date of collection ......... - 38/29/51
Nitrate (NOQ,) .......... 1.3 '
Dissolved solids ..... 235 4'
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RENO
(Population, 32, 497)

Ownership: Sierra Pacific Power Co. ; supplies also Sparks. Total population
supplied, about 40, 700,

Source: Truckee River (70 percent of supply) and Hunter Creek (30 percent of
supply); auxiliary supply from 2 wells (1 and 2) 590 and 404 ft deep The
yield of the wells is reported to be 2,750 and 2, 700 gpm.

Treatment: Sedimentation and chlormation of surface water sources, The well
water is not treated.

Rated capacity of treatment plant: 40,000,000 gpd.

Raw-water storage: Reservoirs, 77,300, 000 gal.

 Finished-water storage: None.

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

Composite Composite

(city tap) (city tap)
Silica (Si0,) ..eeevreennene. 28 Hardness as CaCOQy:
Iron (F€) .cccveveeevenennes .09 Total ....cccceenviinracannens 40
Manganese (Mn) ........ . -- Noncarbonate ............ A 16
Calcium (Ca) .............. 9.8 ‘
Magnesium (Mg) ......... 3.8 [|COlOT .ccvcrvrcnncnnncnrcennanne 7
Sodium (Na) ............... : 4,1 [|PH ceeernererrccnencinncacescanne 7.0
Potassium (K) ............ 1.6 Specxflc conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 29 25 C. )eveernenrescacsoccnces 110
Sulfate (SO,) ..oveeeenennenn 27 Turbidity ........... crncraves -
Chloride (C1) .....ecuvurnee 1.2 || Temperature (F.).......... -
Fluoride (F) .......c.euu... .1 || Date of collection ......... 5/20/51
Nitrate (NO,) .............. .3
Dissolved solids ......... 91

SPARKS

(Population, 8,203)

Ownership: Sierra Pacific Power Co. (See Reno)
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Ownership: Municipal.
Source: 42 wells, mostly in four principal well fields. Main plant (along east
edge of valley between Central Ave, and Indian School Road) 20 wells 142 to

716 ft deep;

NEW MEXICO
ALBUQUERQUE

(Population, 96,815)

Candelaria (Candelaria Road at Arno Street) 4 wells 288 to 578

ft deep; San Jose (South Broadway at San Jose Road) 6 wells 306 to 503 ft
deep; Atrisco (at Helen Circle) 8 wells 356 to 558 ft deep; 4 wells at other
locations in the city. ‘

Treatment: Chlorination, and settling in clear wells.
Finished-water storage: 22,100, 000 gal.

Water from Main. plant and Candelaria fields is directly pumped to, main pumping
station and supplies portions of city in valley east of Rio Grande and nearby
parts of city on east mesa. Water from Atrisco field supplies west mesa and
valley areas west of Rio Grande and is also pumped directly to outlying areas
in eastern part of east mesa. San Jose field is used only during periods of
heavy water demand.

Water fromMain plant and Candelaria fields was similar at time of sampling and

is represented by one analysis for Main plant,

The individual wells in the

main well field differ somewhat in the chemical character of their waters and,
therefore, the composition of water supplied at any point in the system will

vary from time to time depending on which wells are in use.

Tap samples

collected at approximate weekly intervals at the Geological Survey laboratory
ranged in conductance from 327 to 516 micromhos during 1950, and from 352
to 749 micromhos during 1951.
ANALYSES

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

Main |Atrisco | Main | Atrisco
Pump | Pump Pump Pump

1/Station |2/Station 1/Station|2/Station
Silica (8i0y) ...cecses. 71 63 Hardness as CaCOj:
Iron (Fe) «ccoeeneeee .0 .0 Total wecesccsassscocs 116 85
Manganese (Mn) ..... - - Noncarbonate...... 0 0
Calcium (Ca) ......... 32 24 '
Magnesium (Mg)..... 8.8 6.1 [|COlOr cececcrccrccrcsancs 2 1
Sodium (Na) coeceenes +) - (PP 7.9 7.6
Potassium (K) ....... 42 71 Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 161 163 25 C.)uececocceconcas 404 471
Sulfate (SO,) .cceeeree. 54 82 Purbidity ...... -- -
Chloride (C)) ......... 12 12 Temperature (F.)... 76 61
Fluoride (F) .......... T . 9 ||Date of collection... [10/12/51|10/12/51
Nitrate (NOy) ..... .6 N
Dissolved solids.....| 310 340
Depth (feet) .cccoeeerreniecnrrncenes ceeserecesrcesanns cesscsenserssarss --| 365-558
Diameter {inches) .............. cresseesncetentscnnssenscesantsssaranantns -- 14-10
Date drilled .....cc.cevecennconnee ceecesseseessasoncnsees seesrcnnsssanaes --1 1950-51
Percent of supply ...cccecceenane =75 +10

1/Broadway and Tijeras. Composite sample from wells 2-S, 3-8, 4, 6-8,

11-S, 13, and 19 in main well field.
2/Composite sample from wells 1, 2, and 4 in Atrisco well field.
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CARLSBAD
(Population, 17, 975)

Ownership: Municipal.
Source: 7 wells (4, 6, 7to 9, and 11 and 12) on west side near Carlsbad Canal,

233, 125, 143, 152, 115, 163, and 245 ft deep. Two wells (14 and 15) on east
side near the Country Club area,each 200 ft deep, were under construction in
1951. The yield of the wells is reported to be 1,200, 1,600, 700, 1,250,
1,100, 1,100, and 3, 000 gpm.
Treatment: Chlorination.
Raw-water storage: None.
Finished-water storage: 350, 000 gal.

The chloride concentration of water from the wells fluctuates somewhat during the
year. All wells in the west-side group yield water of similar compositioi.
The analyses represent water of maximum and minimum dissolved solids ob-
tained from these wells at the time of the collection of the samples.

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

Well 9 | Well 12 Well 9 | Well 12
Silica (8i0p) ...ceveeee 14 15 Hardness as CaCO,:
Iron (Fe) ccceevvennnnen .0 - Total weeesecesccecses 544 598
Manganese (Mn) ..... -- -- Noncarbonate...... 326 384
Calcium (Ca) ..ccceee. 144 159
MagneSium (Mg)ooon 45 49 COlor-no-n-ouocoo-ou. : 0 2
Sodium (Na) .......... 83 pH....... 7.9 -
Potassium (K) ....... 3.2 } 114 Specific conductance
Carbonate (CO)) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 266 262 25 C.)eecrcnenrnnenes 1,370 1,540
Sulfate (SO,) ...ceceeee| 321 390 Turbidity ...c.cceceveeee - -
Chloride (C)).........| 133 158 || Temperature (F.)... 64 --
Fluoride (F).......... .4 - Date of collection... |5/10/51 | 5/10/51
Nitrate (NOy) ......... - 3.2 3.0
Dissolved solids.....] 878 1,020
Depth (feet) .......cevvvereiniiiireeeeeevececernrerennnnes cecescsscesccene 115 - 245
Diameter (inches) ..........c.cccoveeinvunennnns cecrenes cerrercescrsanten 153 18
Date drilled ............cocvrirennreceninnnes ceeesseececnaresrcncasaranns 1945 1948
Percent of SUpply ..........cccccveeeninnrecnnnns ceereerncancanencnnnne -- --

52



Ownership: Public Service Co. of New Mexico.
Source: 9 wells (2, and 4 to 11) 362, 360, 345, 348, 354,

CLOVIS
(Population, 17,318)

361, 351, 407, and 438

ft deep. The yield of the wells is reported to be from 550 to 840 gpm.
Treatment: Sedimentation and chlorination.
Rated capacity of treatment plant: 7,500,000 gpd.

Raw-water storage: --

Finished-water storage: 1,715,000

'gal.

All wells yield water of similar composition.

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

ANALYSIS

Well 2 Well 2
Silica (8i0;) ..ecevrevrenens 32 Hardness as CaCOy:
Iron (Fe) ..c.oceeenvennnnenes .00 Total cccoveenncnnes cersenne 156
Manganese (Mn) .......... -- Noncarbonate ............ 0
Calcium (Ca) ...... ceveenee 28
Magnesium (Mg) ......... 21 (0701 13} ]
Sodium (Na) ........ceceee. 39 PH coecirecnrinnccrcosiercencans 7.8
Potassium (K) ............ 8.0 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 235 25 C.)ecereeerccnrennencanes 457
Sulfate (8O,) .veecererecnren 23 Turbidity ....cccccceeeeee. --
Chloride (Cl) ........ ceeene 13 Temperature (F.).......... --
Fluoride (F) .c.ecevuvrnnens 2.6 || Date of collection ......... 5/8/51
Nitrate (NOy) .............. 9.5
Dissolved solids ......... 292
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Ownership: Municipal.

GALLUP
(Population, 9,133)

Source: 10 wells (two of which are held in reserve for emergencies) located in
the city, 375 to 1,800 ft deep. ' The yield of the wells is reported to be from

60 to 235 gpm.

Treatment: Partial softening with lime, coagulation with alum, pressure filtration,

and chlorination,

Rated capacity of treatment plant: 1, 000,000 gpd.
Raw-water storage: None,
Finished-water storage: 4,600,000 gal.

The composition of the water delivered to the consumers varies somewhat depend-

ing on the proportions obtained from different wells.
a range between 150 to 200 ppm in the finished water,

Hardness is reduced to
The samples represent

a composite of raw water from all wells in use at time of sampling and the
treated water supplied to consumers at time of sampling.

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

Raw Flmshedl Raw | Finished

water water water water
Silica (Si0y) ..eveveee Jd 14 15 Hardness as CaCOjy:
Iron (Fe) ccececenrenens .03 .01]] Total weceecrececeenee 334 160
Manganese (Mn) ..... - - Noncarbonate...... 0 0
Calcium (Ca)......... 86 21
Magnesium (Mg)..... 29 26 COlOr cceesescaseces ceeee 3 3
Sodium (Na) .......... 1) ; R 7.5 8.0
Potassium (K) ..;....}166 167 Specific conductance
Carbonate (COy) .....| 0 23 (micromhos at
Bicarbonate (HCO,) | 424 173 25 C.)eeveneccnncense 1,230 974
Sulfate (SO,) .cceeeeea| 297 293 Purbidity...ccceceeees -- --
Chloride (Cl) .ccccuuee| 26 25 Temperature (F.)... -- --
Fluoride (F) .......... .6 .4 ||Date of collection... |12/5/50 | 12/5/50
Nitrate (NOg) .....c0e. .5 .5
Dissolved solids.....| 828 656
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Ownership: Municipal,
Source: 9 wells (1, and 3 to 10) 207, 207, 207, 207, 145, 152, 210, 210, and 210
Three of the wells (4, 6, and 7) are held in reserve and constitute an
emergency supply.

ft deep.

gpmo

Treatment: Chlorination.

Storage: 800

,000 gal.

HOBBS
(Population, 13, 875)

All wells yield water of similar quality.

The yield of the wells is reported to be from 400 to 1,250

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Well 9 Well 9
Silica (SiO,) ..cvvevrvrannes 56 || Hardness as CaCQy:
Iron (F€) .ccocevererenennns .0 Total coeeeeerenniinnennennns 252
Manganese (Mn) .......... -- Noncarbonate ............ 82
Calcium (Ca) ...... cecenene 78
Magnesium (Mg) ......... 14 {615 (1) N 2
Sodium (Na) ...ceccevevnnnen 41 PH coiiiiiiiiiiiiicntancecsnenaes 7.5
Potassium (K) ............ 3. 2|| Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 207 25 C.)eveeeeereeresnnennns 681
Sulfate (SO,) .eoececrrenenne 81 Turbidity .......ccccceeennene. --
Chloride (Cl) .............. 61 Temperature (F.).......... 67
Fluoride (F) ..cccevvuennes 1. 2 || Date of collection ......... 5/9/51
Nitrate (NO) .............. 9.7
Dissolved solids ......... 463
173 o141 B 4 11 3 oS 210
Diameter (inches)............. ceeennnsaces cecessssscterensatscterrasesensansscnans 16
Date drilled ......ccceececencencienees ceressenens rececssesersctsarasantcntassnnone 1947
Percent of SUPPLY .cvcevveiennccinncccnsccncconcacnns cevetraesesnee ceressscsennne -
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Ownership: Municipal; also serves suburban areas.

about 15, 000.

Source: 7 wells (1 to 7).

LAS CRUCES
(Population, 12, 325)

Total population served,

Six wells (1 to 6) 294 to 301 ft deep are located at the

reservoir 1 mile east of the city; the other well, 215 ft deep, at Washington

school.

The yield of the wells is reported to be 250, 205, 270, 310, 250, 400,

and 800 gpm. Most of the supply is taken from the reservoir well f1eld
Treatment: Chlorination.
Storage: Reservoir, 2,885,000 gal.

The analysis of the sample from well 3 shows the quality of the best water from
the reservoir well field. Dissolved solids in the water from the other wells
as shown by partial analysis ranges between that shown for well 3 and that for
well 7 at Washington school.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well 3 Well 7 Well 3 Well 7
Silica (8i0p) .......... 30 32 Hardness as CaCO,:
Iron (Fe) c.ocevveeenes .07 .13 Total weecsececccecces 238 629
Manganese (Mn) ..... -- - Noncarbonate...... 92 270
Calcium (Ca).........| 69 196
Magnesium (Mg)...,. 16 34 Color sssesssssssssessece 0 0
Sodium (Na) «ceeeeeeee| 57 173 1) ; (TP 7.6 7.8
Potassium (K) ....... 7.0 6. 0 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 178 439 25 C.)ueerecncncecene 741 1,810
Sulfate (SO,) .ccveeeees| 112 401 Turbidity ..ccceeeeeeene -- --
Chloride (C)) ......... 78 153 Temperature (F.)... 70 65
Fluoride (F) ....vveee. .4 .1 ||Date of collection... |9/10/51 | 9/10/51
Nitrate (NOy) ....c.... .6 7.8
Dissolved solids.....| 474 1, 260
Depth (feet) ....cceveveiineriiiiiiireenieencenenencene ceesessesssssnncnne 301 215
Diameter (InChes) .....ccecveiiieinrnrececncnrennnns ceesecsssnaseensans 10 16
Date drilled ........cccovevveveeienennriecnenensnanens seessessncssecsaann . 1938 1951
Percent of supply ............... eeeersensessscnnsensecnssansse Cesesesacs ‘ -- --
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LAS VEGAS
(City and town)
(Population, 13, 763)

Ownership: Public Service Co. of New Mexico. Serves Las Vegas (city), pop-

ulation 7,494 and Las Vegas (town) population, 6,269. Also serves suburban
- areas outside of these two places, Total population served, about 14, 800.

Source: Gallinas River impounded in reservoirs 6 miles above community

Treatment: Sedimentation and chlorination. Alum coagulation used occasionally
(2 to 3 weeks a year average) for settling prior to the entry of the water to the
reservoir,

Rated capacity of treatment plant: (Alum plant) 1, 000, 000 gpd. ‘

Raw-water storage: 4 reservoirs, 8,000, 000, 68 000 000, 103, 000, 000, and
30, 000, 000 gal. Total, 209, 000, 000 gal

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

Analyses represent raw water from the two largest reservoirs. The alum plant
was not being used at the time of the collection of the samples,

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey) , _
Peter- |Bradner Peter- |Bradner
son Res-| Reser- son Res-{ Reser- .
ervoir voir ervoir voir .
Silica (8i0Y) .....cueu. 8.9 9. 6 ||Hardness as CaCO;: ]
Iron (Fe) ...... cosesess .01 .01 Total weceecarceseases 126 . . 152
Manganese (Mn) .....| = -- --|| Noncarbonate...... el 4
Calcium (Ca) ....c....| 43 52 ‘
Magnesium (Mg) ,,,,, 4.4 5.4 ||COlOr cecccsceccecceccecs 0 ’ 0
Sodium (Na) «.cceeneee 3.4 6.1 [|[PH ceeveracecenescscnsanes 8.2 8.2
Potassium (K) ....... 1.0 1. 2 || Specific conductance
Carbonate (COy).....| 0 6 (micromhos at
Bicarbonate (HCO,) | 145 168 25 C.)erernncconncnns 251 - 308
Sulfate (SO,) cccaeeeees| 12 14 Purbidity ...cccccceeenes - -
Chloride (Cl1)....ceee. 2.0 3.0 || Temperature (F.)... - -
Fluoride (F) .......... .2 .2 || Date of collection... | 6/5/51 | 6/5/51
Nitrate (NOy) ....... « .2 .2 :
Dissolved solids.....| 150 181
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Ownership: Municipal. ‘

Source: 10 wells (2 to 11) 320 to 586 ft deep. Wells 2 to 9 are located near the
Atchison, Topeka and Santa Fe Railroad in the downtown area; wells 10 and 11
in new well field 6 miles west of the city, near Highway 70. The yield of the
wells is reported to be from 500 to 3,300 gpm.

Treatment: None.

Storage: 5,000,000 gal.

ROSWELL

(Population, 25,738)

The analyses given represent waters of about maximum and minimum dissolved-
solids content pumped into system. Water delivered to consumers ranges be-
tween these extremes. '

ANALYSES

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

Well 6 | Well 10 Well 6 Well 10
Silica (8i0y) .......... 15 15 Hardness as CaCO,:
Iron (Fe) oooooooooo eoe . 0 - TOtal #ess000000 000000 664 588
Manganese (Mn) ..... -- -- Noncarbonate...... 484 394
Calcium (Ca) .........| 187 168
Magnesium (Mg)..... 48 41 COlOT cecercossensens 0 2
Sodium (Na) ...ceeveee 124 54 9] + 7.7 7.9
Potassium (K) ....... 2.2 3. 4 ||Specific conductance '
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 219 237 25 C.)uereesorsernees 1,740 | 1,250
Sulfate (SO,) ..cceveees 486 421 Turbidity ..cceeeeeeeee . -- --
Chloride (C)).........| 185 58 Temperature (F. )... -- --
Fluoride (F) .......... T .7 {|Date of collection... |5/11/51 | 5/11/51
Nitrate (NOy) ..... 6.7 7.5 '
Dissolved solids.....| 1, 160 886
Depth (feet) ....cevvieieieriiiiiieniiiiireieieieirrerecesacaenes 330 586
Diameter (INCheS)......ccoiuiviuiiiiuiiiiiuienieereienseeesecancanes . 16 133
Date drilled ......cccoiniiuiieinineierniierniieinreriecncenes vesessseciose -- ==

120 +20

Percent of SUPPLY......ccvvviiviiiuiiiiieieieeniiareeienscaseessonnes
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SANTA FE
(Population, 27, 998)

Ownership: Public Service Co. of New Mexico.

Source: Santa Fe Creek (impounded). Auxiliary supply from 5 wells (Alto Street,
Hickox, Torreon, Ferguson, and Santa Fe) 313, 200, 570, 470, and 725 ft
deep, respectively.

Treatment: Plain sedimentation, chlorination, and addition of polyphosphate (Cal-
gon) for corrosion control. Copper sulfate is used to control algae in the res-
ervoirs,

Raw-water storage: 1,326,000,000 gal.

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

The surface supply is used exclusively in years when runoff is sufficient. Water
from Torreon, Ferguson, and Santa Fe wells is of about the same composition.

Water from the Hickox and Alto Street wells is somewhat higher in dissolved
solids.

ANALYSES

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

Santa Fe
Creek Torreon Well | Santa Fe Well
(finished water)

Silica (Si0) ceeseecereccecececcccrseee 11 15 16
Iron (Fe) .eececececncncrcececsceccncene .03 .0 .02
Manganese (Mn) .....cccceeeneecenes -- -- --
Calcium (Ca) ceecrccescssesrcacecess 8.0 46 56
Magnesium (Mg)...ccoeeeeeerennenene 2.4 7.0 5.1
Sodium (Na)...eeeeereeneenes 3.0 4.8 5.7
Potassium (K) ..coeeeeereeroenscseens .9 1.2 1.2
Carbonate (COy) ..cecevecereenceceees 0 0 0
Bicarbonate (HCOg).....cc00vuneree 30 130 154
Sulfate (SO .cceeeneee 6.3 5.5 21
Chloride (C])..... ceretessscnsans coes 1.7 12 11
Fluoride (F) ..cceeeerereereennenns .2 .0 1
Nitrate (NOg) ccceiucececererecacnanns .2 30 15
Dissolved S0lidS ..ecceeeneecneceeess 58 207 217
Hardness as CaCOy: '

Total cceveieenrececnnccencecensenens 30 144 160
Noncarbonate .......... esesessanss 5 38 34
1610} 1) PPN -- 0 0
1) ; RN cresscesannne 7.9 7.9 8.0

Spec1f1c conductance

(micromhos at 25 C.)...ceceeee. 72.0 311 347
Turbidity .ceeeeeveencene s -- -- --
Temperature (F.) ccecescecceecennes - - -
Date of collection ceecereesnseenenses 6/9/43 6/7/51 6/7/51
Depth (feet) ..cocevreceerecrnennnenns 570 ' 725
Diameter (inches) ......ccceeveveeennee. 12 16 to 17
Date drilled .........cee.e.. cercennee 1951 1951
Percent of supply .......c....... sesersrseaccnsessronnants -- --
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TUCUMCARI
(Population, 8,419)

Ownership: Municipal; supplies also a small area outside the city limits., Total
population supplied, about 8, 470,

Source: 10 wells;-2 wells (1 and 2) in West field, 350 and 333 £t deep and reported
to yield 240 and 260 gpm; 8 wells (14 to 21) in Metropolitan Park, 250 to 378
ft deep and reported to yield an average of 160 gpm.

Treatment: Chlorination.

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

Finished-water storage: 900, 000 gal. !

An additional well in Metropolitan Park was under construction in 1951. ,
The analyses show the quality of water produced from the two well fields. Most
of supply comes from the Metropolitan Park field.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well 1 |Well 20 Well 1 | Well 20
Silica (SiOp) ..eceees . 16 20 Hardness as CaCO;:
lron (Fe) (EX XX AN XN X ) . 0 . 01 Total OO0 8000000000S 116 191
Manganese (Mn) ..... - -4| Noncarbonate...... 0 0
Calcium (Ca)......... 17 32
Magnesium (Mg)..... 18 27 COlOT sesesssacsoscscsces 0 -
Sodium (Na) ...c.ceeee| 118 54 ) (PN 8.0 7.7
Potassium (K) ..... . 3.6 5.0 ||Specific conductance
Carbonate (COy) ..... 10 0 (micromhos at
Bicarbonate (HCOy) | 315 299 25 C.)ecrrecscncenene 707 572
Sulfate (SO,) ...evevees| 84 48 || Turbidity.....ceceeneue - --
Chloride (Cl)......... 11 10 Temperature (F.)... -- --
Fluoride (F) .......... 1.0 1. 4 ||Date of collection... 5/17/51 5/7/51
Nitrate (NOg) ......... 5.3 5.7
Dissolved solids..... 433 342
Depth (feet) ..cvivriiriiiiniiiniiniinenieecinneencennccnaes ceesssesesecnes 350 378
Diameter (inCheS)....ccccceeriiviiniererrenrennconeccanceons N 12 14
Date drilled .....cceeveevieiniecreveerennncnnnennns cesenes ceeesestsanssarnos -- --
Percent of SUPPLY .cccevevinneiiniiiiniiinniiennininniccnns sosensesiesence -- --

60



UTAH

BRIGHAM CITY
(Population, 6, 790)

Ownershlp Mumcipal supplies also about 2 000 people at the Ind1an school out-

. side the city limits. Total population supplied about 8, 800,
Source: Halling Spring, located at the head of Box Elder Canyon near Mantua.

Auxiliary supply, 2 wells, 205 and 412 ft deep and reported to yield 900 and

1,600 gpm. Well 1 is used as needed during summer months,

been used for 2 years.
Treatment: None,
Storage: 3 reservoirs, 1,200,000 gal.

ANALYSES

Well 2 has not

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

Halling Spring | 1/Well 1 1/Well 2
‘Silica (SiO,) ..... cescesenstnscssanse - 13 13 16
Iron (F€) vveievuvereesrseeesessnnneres . 04 .0 .2
Manganese (Mn) ....... cesscesacesces - 0 . 0
Calcium (Ca) secesccsecesssssaccnscnns 44 . 52 1 49
Magnesium (Mg)...cceveerernsececeee ; 21 20 .19
Sodium (Na.)........................... 8.3 4.5 8 8
POtaSSium (K) ses0ecscesscessesceceser o 2. 7 T .'
Carbonate (COy) ceceurererecerececnes 0 - ‘ --
Bicarbonate (HCOy)...c0cverencnces 239 226 228
Sulfate (SOg..ccueeerecscssencececerens 9.2 17 13
Chloride (C))..... cessecssssacns cenven 9.6 10 12
Fluoride (F) ...ccccceerceceecercnsenene .2 .2 .1
Nitrate (NOy) .ccciecencrccarancranaens 2.7 4.4 3.1
Dissolved S0lidS .cccceeessncrcncesee 224 243 243
Hardness as CaCO,:

Total ccevieereenenneccncecenccancee 196 212 201
Noncarbonate ........... coscconres 0 27 14
COlOT tivtuericencranecacessesnscssoccnce 5 -- --
 +) - SN 7.9 7.8 8.2

Specific conductance
(micromhos at 25 C. )..cceveceee 404 -- --
TUrbidity ceceecececerece cocces cvcencee -- -- -
Temperature (F.) ceccecerccccecees 53 . -
Date of COLIECtion «eeeerrennernneenns 3/30/51 4/50 4/18/50
Depth (feet) ...ccccececrcececesecssosessscocnscsscossssosss 205 412
Diameter (INCHES) ..cececvurensosecarecsercsossssssssones 12 16-12
. Date drilled ............ PODOCCPEPIOCSISIOIDINGDPECRNEOOICOIEROIOTSS 1935 1946
Percent of SUPPLY ......cecesneecercscrcecesnsnsenacees . -- --

1/Analyzed by Utah State Dept. of Health, Salt Lake City.
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Ownership: Municipal.
Source: Dewitt Springs, located in Logan Canyon 7 miles from the canyon mouth,
Emergency supply from a canal from the Logan River,

Treatment: No treatment of spring water.

Storage: 3, 000,000 gal.

LOGAN
(Population, 16,832)

Chlorination of canal water when used,

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

Dewitt | Logan Dewitt | Logan

Springs | River Springs | River
Silica (Si0g) .ceveceees 5.3 8.0 |/Hardness as CaCO,:
Iron (Fe) ...... crerenns .01 .01 Total «cceccceccacccce 196 211
Manganese (Mn) ..... -- -- Noncarbonate...... 8 14
Calcium (Ca)..... eeee] 49 50
Magnesium (Mg)..... 18 21 COlOT ceesvrsesssssenee 5 5
Sodium (Na) ..c.ccceeee. 1.4 3.0 ||PH . coerrecerccrconcnssnss 8.1 8.1
Potassium (K) ....... 1.6 2.7 ||Specific conductance
Carbonate (COy) .....| 0 6 (micromhos at
Bicarbonate (HCO,) | 230 228 25 C.)eeerecnennnn 352 379
Sulfate (SO,) ..ceeeeees 8.1 14 Turbidity ..ccceoeeseeses - -
Chloride (C)) ......... 1.8 5.5 ||Temperature (F.)... 47 45
Fluoride (F) .......... .0 .1 ||Date of collection... {3/30/51 | 3/30/51
Nitrate (NOg) cecveeees| 2.7 .8
Dissolved solids.....| 193 212
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(Population, 9,006)

MURRAY

Ownership: Municipal; supplies also about 150 people outside the city limits,
Total population supplied, about 9, 150.

Source: McGhie Springs and tunnels located near mouth of Big Cottonwood Can-
yon; auxiliary supply, 27 flowing wells and Little Cottonwood Creek (see Salt
Lake City). Twenty-one of the flowing wells, 44 to 290 ft deep, are in the
Vine Street group. The remaining 6 flowing wells are in the Baker group.

Treatment: None.

Storage: Reservoir: 1,000,000 gal.

The flow from McGhie Springs and tunnels is reported to be about 2,200 gpm; the
flow from the wells is estimated to be between 1,800 and 2,200 gpm. About
225 gpm is available from Little Cottonwood Creek when needed. The water
from the wells and Little Cottonwood Creek is used to some extent 6 months

of the year.
ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
McGhie Springs| Vine Street

and tunnels Wells Baker Wells
Silica (SiOp) .ceveeerrcecnnes 8.2 20 14
Iron (Fe) ....... .03 .02 .02
Manganese (Mn) .....ceceeeeeecececes -- -- --
Calcium (ca) 0000000000000 000000000000 39 53 58
Magnesium (Mg)...ccevecocecencence 12 17 22
Sodium (Na)..ceeeeereeencecernecncncee 3.9 16 35
Potassium (K) ....cceeeeevenrnnenee . 1.8 3.7 3.6
Carbonate (COy) .....cc.... 0 0 0
Bicarbonate (HCOg)....ceeeecerecene 136 199 214
Sulfate (SO)....ccceeerens 38 47 70
Chloride (C1) ...cccervcerececncescoves 4.5 17 42
Fluoride (F) ...cccoeeeeceececcenennenee .2 .3 .2
Nitrate (NOg) c.ceceerecncerececcrcnces .8 3.2 5.9
Dissolved solids ......ccce.e 174 270 363
Hardness as CaCO,:

Total ccveiierrecenrccrencccncccencns 147 202 235
Noncarbonate .,...cccceeeeeeececens 35 39 60
Color cevvveeeneeee 5 5 5
pH....... ceescsesssecerstennssarssccesane 8.1 8.0 7.7

Specific conductance

(micromhos at 25 C.)....c...... 297 446 607
Turbidity cceceveceencene cocee -- -- --
Temperature (F, ) ccceeees cecesseens 45 52 52
Date of collection cceceeeeercecnnenes 3/9/51 3/9/51 3/9/51
Depth (feet) .....cevcvviicinniernneccencenees 44 to 290 -
Diameter (inches) ......cccceeeieeeiecennes 5 ——
Date drilled .......cccevcineecnniccnnncnnne - ——
Percent of supply ......ccccveiienencnneces - -
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OGDEN
(Population, 57,112)

Ownership: Municipal.

Source: System of 46 artesian wells 84 to 600 ft deep, about 10 miles northeast
of the city, located beneath Pine View Reservoir in Ogden Canyon; auxiliary
supplies from creeks tributary to Ogden River (Wheeler, Coldwater, and
Warmwater Canyons), Divine Springs in Ogden Canyon, and 4 wells, 600,
484, 495, and 472 ft deep.

Treatment: Chlorination. Open reservoirs are treated with copper sulfate for

algae control.
Storage: 60, 000,000 gal.

The artesian well field was developed before the construction of Pine View Dam
impounding the Ogden River in Pine View Reservoir covering the well field.
To preserve the supply the wells were capped and undercut at an average
depth of 9 ft below the original outlet.

The flow of the wells passes through steel pipes to 3 collector mains which emp-
ty into a steel collector tank encased in concrete. From the collector tank
the water is carried by a 38 in. steel pipe 9,000 ft long to a point just below
Pine View Dam where it connects with the city main through Ogden Canyon.
The flow of the wells in controlled and after the filling of Pine View Reser-
voir was 24 second-feet; an increase of 39 percent over the original maxi-
mum natural flow.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
. Airport | Airport | Airport |Well at 23rd
Artesian | 0RO | DRI | {Jwell 3 |st. & Van
_ Wells | (gast well){West well) (C. A. A.) [Buren Ave.
Silica (SiOp) cecverererennnn. 11 21 16 14 25
Iron (Fe) cocovvveveenennenns .01 .23 .5 .1 .09
Manganese (Mn) .......... -- - - -- --
Calcium (Ca) .............. 45 49 55 36 120
Magnesium (Mg).......... 11 15 22 16 33
Sodium (Na) ......ccvevenns 8.5 31 } 18 46 ( 235
Potassium (K) ............ 4.0 8.0 13
Carbonate (CQ;) .......... 0 0 - -- 0
Bicarbonate (HCOQ,)...... 183 272 268 273 162
Sulfate (SO,) ......c.et veoee 12 7.7 12 2.2 12
Chloride (Cl) .............. 8.8 23 22 22 595
Fluoride (F) ....cccceeeu.... .1 .2 .2 .2 .2
Nitrate (NO,) .............. 4.7 .0 -- 0 T
Dissolved solids ......... 188 279 290 282 | 2/1,120
Hardness as CaCOQ,:
Total...cieenveennencnnnnes 158 184 228 156 435
Noncarbonate «<cceeeceee 8 0 8 0 302
Color ..covviieenninnnnennes 2 -- -- -- --
1] - S 7.6 8.1 7.9 8.0 7.5
Specific conductance
(micromhos at 25 C.) 334 479 - -- 2,070
Turbidity ..ccceveeiinanannnn -- - - -- --
. Temperature (F.)........ 65 -- -- -- --
Date of collection ........ 4/17/51| 9/11/50 | 11/6/48 | 3/23/49 9/11/50

_1/Analyzed by Utah State Dept. of Health, Salt Lake City.
2/Concentration variable. 64



OREM
(Population, 8, 351)

Ownershijp: Municipal. Total population supplied, about 10, 000,
Source: Alta Ditch (fed by spring about 5 miles up Provo Canyon), group of
small springs in lower Provo Canyon, Provo River impounded in Deer Creek

Reservoir (see Salt Lake City); emergency supply from 2 drilled wells, 468
and 470 ft deep, each with a reported yield of 500 gpm.
Treatment: Chlorination. The well water, when used, is pumped directly into
the distribution system and is not {reated.

Raw-water storage: None.

Finished-water storage: 3 reservoirs, 2, 650, 000 gal,

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

ANALYSES

Ala Ditch | (oA Taleq | Canyon Road
(raw water) water) e

‘Silica (Si0p) ..ecvsereerecacanscraenes 4,8 8.2 15
Iron (Fe) .cccevceceececncecercosensens .01 .02 .01
Manganese (Mn) .....cceeeeereseneees - -~ --
Calcium (Ca) seececcrceccssescrceccanen 30 51 58
Magnesium (Mg)...ccceeeeercncoceces 10 18 24
Sodium (Na)...eceeeesssrecasecnncacaes 1.2 6.8 7.4
Potassium (K) ..cceececcncnrecennes .6 1.6 .8
Carbonate (COy) .ceovurereeracecnces 0 0 0
Bicarbonate (HCOy)....c.ceneeesnenee 128 240 - 223
Sulfate (SO e.ceeceecerrcarcsreseeraes 12 28 - 56
Chloride (Cl) ..ccececrnreccnracancnnes 1.1 7.0 15
Fluoride (F) ...c.cccveeenreceeceneenne .2 .2 .2
Nitrate (NOg) «c.evvernecacacnes 1.3 3.5 3.4
Dissolved S0lidS ....cceceesencncnses 122 243 300
Hardness as CaCO,:

Total cicevrerrncennnieenccnscscnanes 116 201 243

Noncarbonate ....cceecececcccenses 11 5 60
Color....ceceeeee 5 5 5
)+ R 8.0 7.6 7.6
Specific conductance

(micromhos at 25 C. )....cceeeee. 221 427 470
Turbidity ........... -- -- --
Temperature (F. ) ccecececececennes 50 : 54 59
Date of cOllection «ccceeceeeensencense 8/28/51 8/28/51 8/28/51
Depth (feet) ..ocvvriirriiiinriencicrnscennsciensennccenses sovsesss coseseessasnnes 468
Diameter (inches) .....ccccccieieiinnecrncincnsones cersens ceriasensresancenes 12, 10, 8
Date drilled ........ciceiienieniinnieiennnnroninnsoces sesensesnssnes ceceesarenes 1946
Percent of Supply .cccciiiiiiiicnnniciisenccraneccncss ceseee esecssesrasstasanes -
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PROVO
(Population, 28, 937)

Ownership: Municipal; supplies also about 400 people outside the city limits,
Total population supplied, about 29,350,

Source: Springs in Provo Canyon: Yellow Jacket Spring, Spring Dell Spring,
Mary's Spring, Canyon Glen Spring, and several other small springs. Aux-
iliary supplies, creeks tributary to Provo River: Upper Falls, Bridal Falls,
Lost Creek, and South Fork Creek; Provo River impounded in Deer Creek
Reservoir (see Salt Lake City). The creeks of the auxiliary supply contribute
9 to 10, 000, 000 gpd during summer months, During 1950 water used from
Provo River amounted to 378 acre-ft.

Treatment: Chlorination.

Raw-water storage: None.

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

ANALYSIS ‘

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

Springs, Springs,
composite composite
(reservoir) (reservoir)
Silica (SiOy) c.eevvevvennens 7.4 || Hardness as CaCOy:
Iron (Fe) .ccovevvenrennnnnes .02 TOtal eeveererieenrereenanns. 152
Manganese (Mn) .......... -- Noncarbonate ............ 16
Calcium (Ca) ..vcevvvennnnn 38
Magnesium (Mg) ......... 14 COlOT cecienenenenencnrennnnnne 6
Sodium (Na) ............... 2.9 |IPH ceciiirieiriinecerncnccensenne 7.7
Potassium (K) ............ 1.3 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 166 25 C.)eceenersrnnienncnnnnes 300
Sulfate (SO,) .cevevevennnnn. 19 Turbidity ......cicceeeeeenne. --
Chloride (Cl) .........cu.e.. 2.4 || Temperature (F.).......... 46
Fluoride (F) ............... .0 || Date of collection ......... 3/23/51
Nitrate (NOy) .............. 1.7
Disseolved solids ......... 167
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SALT LAKE CITY
(Population, 182,121)

Ownership: Municipal; supplies also Holladay and about 18, 350 people in sub-
urban areas outside the city limits. Total population supplied, about
204, 100.

Source: Big Cottonwood Creek,35 percent of supply; Parley's Creek impounded
in Mountain Dell Reservoir, 21 percent of supply; Little Cottonwood Creek,
16 percent of supply; City Creek,15 percent of supply; Emigration Tunnel,

4 percent of supply. Auxiliary supplies from 99 wells in artesian basin about
7 miles southeast of Salt Lake City, 4 percent of supply; 5 pumped wells, 464,
440, 385, 535, and 500 ft deep,5 percent of supply.

Treatment: Chlorination and ammoniation of surface-water sources; chlorination
of water from artesian basin; pumped well water and Emigration Tunnel water
not treated. Copper sulfate is used at Mountain Dell Reservoir for algae
control,

Raw-water storage: Mountain Dell Reservoir, 1, 050,000,000 gal; Twin Lakes,
306, 000, 000 gal; Mary Lake, 242,000, 000 gal.

Finished-water storage: 11 reservoirs with a combined capacity of 52, 900,000

gal.

The composition of the water varies throughout the distribution system and
changes considerably at different times of the year, although all supplies are
mixed to some degree before reaching the consumer, except for City Creek
which supplies the northern part of the city, The analyses given are believed
to show reasonably well the composition of the water from the various sources
of supply.

An important future source of water (beginning 1952) supplied by the Metropolitan
Water District will be Provo River impounded in Deer Creek Reservoir and
carried in the Salt Lake Aqueduct. Two reservoirs, with a combined capa-
city of 40,000,000 gal, are now under construction to receive water from
Deer Creek Reservoir.
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ANALYSES

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

Big Cot- . Little . Deer
wood I?:elgi{ S | Cotton- Cg:etgk Creek Res-

Creek wood Cr, ervoir
Silica (SiO'z) cesessrne ceesens 7.1 13 6.7 9.2 10
Iron (Fe) ......... cessecsase .04 .02 .14 .05 .04
Manganese (Mn) .......... -- -- -- -- --
Calcium (Ca) .............. 36 77 22 62 59
Magnesium (Mg)..... 12 10 4.9 17 16
Sodium (Na) ......c...... . 16 12
Potassium (K) ............ } 8.7 < 4.6 } 4.4 8.7 < 2.1
Carbonate (CQ,) .......... 0 0 0 0 0
Bicarbonate (HCO)...... 123 269 60 248 196
Sulfate (SO,) ...cccevvuunens 38 33 30 17 58
Chloride (Cl) .ccceevenenee. 4,0 20 2.1 16 10
Fluoride (F) ........ cereeee .2 .2 .3 .1 .3
Nitrate (NQ,) ....c.cuvuue. T .2 .9 .2 1.3
Dissolved solids ......... 162 309 101 252 270
Hardness as CaCO,:

Total...... cererecrececenes 139 233 75 224 213

Noncarbonate -«+seceeeee 38 12 26 22 52
Color ............. cereeesenne -- -- -- -- --
PH ........... cereeenscensenaes 8.2 8.0 7.9 8.0 7.4
Specific conductance _

(micromhos at 25 C.) 281 515 169 443 436
Turbidity ..covveeenenecennes - -- -- -- --
Temperature (F.)........ -- -- -- -- --
Date of collection ........ 3/24/49( 10/20/49 | 4/22/49| 3/24/49 11/25/49
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Emigration
Tunnel

- Artesian
wells

Well 1056-A

Silica (S10) .ceeeveerereneerersncsnes
Iron (Fe) ceeeeeverrencescessorcesansses
* Manganese (Mn) .......ccceeveereencee
Calcium (Ca) 000000000 0000000000000000
Magnesium (Mg)..cccceeeceeecanecene
Sodium (Na).eeeeeeeeeencercescnsosocns
Potassium (K) ...ccceeveeeeeencencenes
Carbonate (COy) ...ccecvecerencocnces
Bicarbonate (HCOy)....ceoeeeeeceee
Sulfate (SO).cucrrrcecrnecsecenenans
Chloride (C1) ...cceeeerecarecercecoces
Fluoride (F) ..c..ccevveecerecacncacnnns
Nitrate (NOg) ..ccceceernesncsnnenens
Dissolved s0lidS ..ccccevcececcccscces
Hardness as CaCOj:

Total ........
. Noncarbonate ...ce.cceeececececces

15
.05

125
33

17

320
185
20

555

448
186

{ 23

2.9

(composite)
B 14
.0

54
18

0
196
63
28

(=0 X

. 4.
308

208

3

19
.05

83

31

35
2.9

0

286

99

- 41

- 15
471
334
100

COlor 000000000000008000000000000000000000

pH 9000000000000 000000000000000000000008000

Specific conductance
(micromhos at 25 C. )....ceceee.
Turbidity ccoeeereecences cosees savnnans
Temperature (F, ) cccccesccecscoccens
Date of collection ececeesesiencenscee

7.
51

5
8/8/4

9
2

9
9

7.5
755

8/18/49

Depth (feet)
Diameter (inches)

Date drilled ........................
Percent of supply ............... v

58 to 44

0

4

464
20
1945
-3
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SOUTH SALT LAKE
(Population, 7,704)

Ownership: Municipal; suppliés also about 1, 000 people in a school outside the

city limits,

Total population supplied, about 8, 700.

Source: 6 flowing wells (1, and 4 to 8) 585, 932, 750, 631, 895, and 970 ft deep.
Auxiliary water is purchased from Salt Lake City, supplied by pipe line from
wells in artesian basin (see Salt Lake City), and is automatically drawn upon
whenever the pressure in the city mains drops below a certain point.

Treatment: None.

Storage: Elevated tank, 350,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Flowing wells Flowing wells
(composite) (composite)

Silica (S10;) ..oovseveeeries 16 | Hardness as CaCQy: ‘
Iron (Fe) ..cccevvvveveneenes .06 Total ceceinrerveeinnncennnss 372
Manganese (Mn) .......... - Noncarbonate ............ 174
Calcium (Ca) ...... cesnvess 88
Magnesium (Mg) ......... 37 Color .......... ceecersesennnns 7
Sodium (Na) ............... 52 ) ; QRN ceereresesansecnas T 7.8
Potassium (K) ............ 3.0 || Specific conductance '
Carbonate (COQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 241 25 C.)ecernenrncennnces 903
Sulfate (SO,) ..ccceevunnnnnn 233 Turbidity ........... cervenees --
Chloride (CI) ......ceveees 40 Temperature (F.)...ccc.... 62
Fluoride (F) ......... ceenes .2 || Date of collection ......... 3/9/51
Nitrate (NO,) .......c...... .9 '
Dissolved solids ......... 630 :
Depth (feet) ......ceeveuverneeenirenneenncrnncnes tereesessranerearensrernnsernerennes 585 to 970
Diameter (inches) ......cccovevierneennennnnns Ceeecscenseransetesnatertssescsansane 4
Date drilled .......ccceuueeeennnn. veersncerenarans cereererensrnnnessasossensosanes . 1946-50
Percent of SUPPLY .....ceevvennvanvnennnns tereesteessessseneraasssrnssnarnsananne 86
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TOOELE
(Population, 7,269)

Ownership: Municipal.

Source: Middle Canyon Springs located 2 miles southeast of Tooele, and Settle-
ment Canyon Spring located 13 miles south of Tooele, These s.tprings furnish
about 80 percent of the total supply. Auxiliary supply from 3 wells (1 to 3),
452, 70, and 79 ft deep. The wells furnish about 20 percent of the total
supply

Treatment: None,

Storage: Reservoirs with a combined capacity of 4, 000, 000 gal.

Wells 2 and 3 are located just below the springs in Middle and Settlement Canyons, -
respectively, so that the water from these wells is probably very similar in

composition to the spring water. Well 1 is the main one in use during the
summer months, ’

ANALYSES

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

: Settlement :
Middle Canyon
Springs gg;’g’:g 1/Well 1

Silica (SiOg) .eceeerececseccrreceencne 12 13 . 13
IPON (Fe) uuuvererneeeeerenecercesssens .02 .02 -~ 2/4.5
Manganese (Mn) ...cceeeeeereecccenne .00 .00 --
Calcium (Ca) e0cccsescsecssscscoronne 76 70 85
Magnesium (Mg)...ccceeecencncecnees 22 23 21
Sodium (Na)..c.ceeeerecerserececsnces 14 22 12
Potassium (K) ........ 2.7 2.9 4

. Carbonate (COy) ...... 0 0 0
Bicarbonate (HCOy)...... 298 305 276
Sulfate (SO ..cceeecerercncarsocences 39 20 35
Chloride (C1) ...cceeveresercncecececes 15 36 30
Fluoride (F) ..c.ccceeceeecececconceces .1 .1 -
Nitrate (NOp) ..cccevrererecencncececes 2.4 1.8 --
Dissolved S0lidS ...cceevenecenecenes 320 326 370
Hardness as CaCO,:

Total ccceeesneecersocecscccececancne 280 269 297
Noncarbonate ....cceceeeceneceenss 36 19 72
L60] [s) N 5 5 --
o) - SRR 7.7 7.6 8

Specific conductance

(micromhos at 25 C. )....cc.eue. 558 586 --
Turbidity ceceveeeeccese coceen coneenee -- -- --
Temperature (F.) cceceecccscencenns 40 51 N -
Date of collection eeeceveeencennannes 3/1/51 3/1/51 1/3/47
Depth (feet) ..ccevviivieierrireeerreierirciecinseenens cteecensescsssaceranne 452
Diameter (INCHES) ..c.ccevvuiieeierereieriereecerencenacnsceseasorsssssesonss 12-10
Date drilled ............. 4eereteenstcacasesnsecsnncerentetnsananasesasoennsenns 1946
Percent of SUPPLY ticciiiiiiiiiiiiieiiinniciiioterencnnnerecnnsnssccnneecnns --

1/Analyzed by University of Utah, Salt Lake City, Utah.
2/Iron and aluminum oxides.
71



WYOMING

CASPER
(Population, 23,673)

Ownership: Municipal; also supplies about 1, 000 people outside the city limits,
Total population supplied, about 24, 700.
Source: Inflitration gallery along ba.nks of North Platte River; impounding res-
ervoir on Elkhorn Creek used to service small number of homes in higher
part of city; 3 dug wells (1 to 3) each 30 ft deep, as stand-by.
Treatment: Chlorination, and copper sulfate for-algae control as needed.
Raw-water storage: Elkhorn Creek Reservoir, 1,000,000 gal.

Finished-water storage: 4 open concrete reservoirs, 11, 000, 000 gal.

ANALYSIS

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

Infiltration
gallery (fin-
ished water)

gallery

Infiltration

(fin-
ished ‘water)

Silica (S10,) ......vvve
Iron (Fe) .ecevvevecerennenns
Manganese (Mn) ..........
Calcium (Ca) ..oeevevvennss
Magnesium (Mg)
Sodium (Na) ...cecevnvennes
Potassium (K) ............
Carbonate (CQ,) ..........
Bicarbonate (HCO,)
Sulfate (SO,) .ceevevreerenns
Chloride (Cl) ..cccvveernenen
Fluoride (F) .c.ceceveeennes
Nitrate (NOg) .......vuneeee
Dissolved solids

ooooooooo

11
.03
.01

91

25

59

3.9
0
182
275
21
.3
1

1.
615

Hardness as CaCQy:

Total ceveenreercencncecenss 329

Noncarbonate .....c....ee. 180
Color ..cceeeue. cosccsscccsrsnes 4
pPH ..... cestsescsesssnaseissnsane 7.7
Specific conductance

(micromhos at

25 C.)eeereneeransennccnaes 869
Turbidity ........... 1
Temperature (F.)...ccc.... 60
Date of collection ......... 10/27/51
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(Population, 31, 935)

CHEYENNE

Ownership: Municipal; also supplies 10,000 to 12, 000 people at Warren Air
Base. Total population supplied, about 41, 900 to 43, 900.
Source: 14 wells ranging from 152 to 947 ft deep (11 of the wells are under 400
ft in depth) furnish 25 percent of regular supply; 5 reservoirs including Gran-
ite Springs, Crystal Lake, Old North Crow, New North Crow, and South
Crow--all on branches of Crow Creek furnish 75 percent of regular supply.
Treatment: Well water, chlorination; creek water, coagulation with alum, slow
sand filtration, chlorination, and copper sulfate, as needed, for algae con-

trol.

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

Raw-water storage: 5 impounding reservoirs (capacity not known).

Finished-water storage: 11,000,000 gal in open concrete basins and steel tank.

The well water is chlorinated and pumped to storage in a steel tank which auto-
matically discharges when filled, to finished creek water in open concrete
basins. A mixture of well water and creek water is delivered to the mains,

ANALYSES

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

Crow Creek

Several wells

Finished water

i Raw water p
{eam water) | (composite) (city tap)

Silica (S10y) ievveerrererccecerecones 13 23 14
Iron (Fe) ..cvvevennnes .02 .09 .03
Manganese (Mn) ......ceeeeeeesonnese .02 .02 .02
Calcium (Ca) seereeserccncscncercances 26 39 29
Magnesium (Mg)...ccceeeeeecncennces 4.4 5.8 4.5
Sodium (N2).c.ceevrvereesescesessesone 4.8 8.2 5.0
Potassium (K) ....ceceeeeveecennnenes 1.9 2.0 1.9
Carbonate (COy) ...cccecerenencenes . 0 0 0
Bicarbonate (HCOy)....cce0eeeneens, 100 155 105
Sulfate (SO .cceeecececene 6.0 6.0 7.0
Chloride (CI) ....ccceverecerenreeserces 2.5 3.0 5.5
Fluoride (F) ...cccceeecececcecnnnnes 1.0 .5 1.0
Nitrate (NOg) ccceueerrncerecsecenennne T 5.7 1.2
Dissolved S0lidS ..cccceeverenccnee. 122 174 134
Hardness as CaCOj:

Total ..cveeveencencsceocccccnscncnnes 83 121 91

Noncarbonate ..ececeeeceesecscanes 1 0 5
(641 [s5 S crecensensenne . 6 2 4 *
| +) ; S ceeeececsesensenneaes 7.6 8.1 7.8
Specific conductance

(micromhos at 25 C. )....cceueeee 189 268 207
Turbidity ......... 3 .9 2
Temperature (F,):cocce sesescccasane 44 53 56
Date of collection «eeveeeereernranene 10/22/51 10/22/51 10/22/51
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Ownership: Municipal.

LARAMIE
(Population, 15,581)

Source: Soldier Springs, 24 percent of supply; City Springs, 30 percent of supply;
Pope wells (1 to 3) 156, 162, and 158 ft deep (well 1 is not in use), 14 per-
cent of supply; Sodergreen Lake 32 percent of supply (industrial and commer-
cial use only). Sodergreen Lake, normally a nonpotable water, is also used

for emergency purposes.

Treatment: Chlorination of City Springs, Soldier Springs, and Pope wells.
(Fluoridation unit to be installed.) Sodergreen Lake is not treated.
Finished-water storage: 2 concrete reservoirs 5,000,000 and 2, 000, 000 gal.

The flow of City Springs is gathered by gravity system of tiles and sumps and
enters reservoir about 1 mile east of town., The city main from the res-
ervoir is interconnected with 16-in. line from Soldier Springs and 12-in. line

from Pope wells.

Soldier Springs and Pope wells, water backs into city reservoir.

are used in summer months only.
Water from Sodergreen Lake is used by Union Pacific Railroad, University of
Wyoming (irrig. and hydraulics), and city cemetery. ’

ANALYSES

When city consumption is less than rate of flow from

Pope wells

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

Pope well 3 City Springs |Finished water

(raw water) (raw water) (composite) 1/
Silica (Si0)) ...... csessescacscesesases 9.0 8.8 11
Iron (Fe) cceeevecerececnceroneensncene .04 .04 .02
Manganese (Mn) .......ceeeeneeennee .00 .00 .00
Calcium (Ca) ®00cvss00ecssvennsesrsee 56 53 51
Magnesium (Mg).....coeeveeerenenees 12 16 16
Sodium (N2)...c.ceereeennes 1.8 1.3 1.3
Potassium (K) ..ccceeeeeevneecanenses 1.2 1.0 .6
Carbonate (COy) ....cceueueen. 0 0 0
Bicarbonate (HCO,)............. 224 234 227
Sulfate (SO)..ceruererveeernen. 1.0 3.0 3.0
Chloride (Cl)..... cecscene cessecnse . 3.0 3.0 3.0
Fluoride (F) ...coeveveennennnne .1 .1 .1
Nitrate (NOg) ...cccveveeeee. 5.9 5.6 5.5
Dissolved SolidS ..eceveeeeceeencnens 201 207 205
Hardness as CaCOy: _

Total cicviienneeecierccncnencennnnse 190 200 192
Noncarbonate ...eccveeceroescences 6 8 6
Color......... ceressscncns cosesssssene 2 2 2
 +) + SN sesesene 7.8 8.1 8.1

Specific conductance

(micromhos at 25 C. ).....eee... 361 370 362
Turbidity cccceeereineces soceen vcoevenee 1 .9 .8
Temperature (F. ) cecisesccnenenns . 46 46 49
Date of collection seeeeeeeeeeresenens 10/21/51 " 10/22/51 10/22/51

1/City Springs and Soldier Springs.
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Finished water

(composite) 1/

Depth (feet) ...cceeenen.

Diameter (inches)
" Date drilled
Percent of supply

ooooooooo XX XY XY X

1/City Springs and Soldier Springs.

Ownership: Mun101pa1

Pope well 3 City Springs
(raw water) (raw water)
158
15
1939
RAWLINS

(Population, 7,415)

Source; 19 springs approximately 32 miles south of Rawlins for regular supply.
Cross connection with the Union Pacific Railroad supply, State Penitentiary
wells, and 1 municipal well 680 ft deep for emergency or auxiliary supply.
The water is conducted (7 miles of gathering line) in wooden-stave pipe, 16-
inch diameter, for a distance of 32 miles--thence to storage.
concrete boxes constructed for receiving.

Treatment: None,

Springs have

Storage: 4 ground, steel-covered tanks, 7,750,000, 7,750,000, 2,000,000, and
500,000 gal. Total storage 18, 000, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished,
water _ water
Silica (8i0;) .vcevvrernnene. 32 || Hardness as CaCOy:
Iron (F€) .c.eeevveverencnnes .27 Total cecenereerennrencnnnen 148
Manganese (Mn) .......... .01 Noncarbonate ............ 1
Calcium (Ca) ...... 53
Magnesium (Mg) ......... 3.8 || Color .......... cescesentoecenes 2
Sodium (N2a) ............... 14 pH ........ ceererececesesesnanans 7.8
Potassium (K) ............ 2.7 Specmc conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 179 25 C.)eeecenencnnes ceerenees 345
Sulfate (SO,) ..c.cceveenneee. 33 Turbidity ........... 1
Chloride (Cl) .............. 2.0 .|| Temperature (F.)...ceceu.. | 52
Fluoride (F) ......cceeeeu... .1 || Date of collection ......... 10/23/51
Nitrate (NQy) .....c.vuvuee 1.2
Dissolved solids ......... 237
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Ownership: Municipal.

RIVERTON
(Population, 4, 142)

Source: 10 wells 385 to 662 ft deep with diameters from 6 to 10 in,

Treatment: None.

Storage: Steel elevated tanks, 200, 000 gal.

All wells are connected to a collecting line to storage and to the city mains, al-
though all the wells are not pumped as a unit., It is reported that the North
Park (1 well) and South Park (2 wells) wells, the shallowest of all the wells,
yield water that is considerably more mineralized and harder than the water
from the deeper wells, and hence these wells are considered primarily as

standby wells.

Normally the supply is obtained by pumping alternately sev-
eral of the deeper wells at one time,

The analyses given represent reasonably well the water as served to the con-

sumers.
ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Fenton | Burch Fenton | Burch
Well Well Well Well
Silica (8i0)) ........ . 11 13 Hardness as CaCOj,:
Iron (Fe) .cocevennnnens .01 .03ll  Total eeeccecececenene 7 17
Manganese (Mn) ..... .02 --{| Noncarbonate...... 0 0
Calcium (Ca) ...ccce0. 2.9 6.5
Magnesium (Mg)..... 1 .3 ||Color coecerececanes coces 1 --
Sodium (Na) ..ceeeeeee| 180 142 ) ; (A 8.7 8.6
Potassium (K) ....... .51 . .4 ||Specific conductance
Carbonate (COy) ..... 9 Vi (micromhos at ‘
Bicarbonate (HCO,) | 192 191 25 C.)eeerrencnncnne 725 664
Sulfate (SO,) «.ccveveeee| 181 125 Purbidity ..cceceesenees 1 --
Chloride (C)) ......... 13 9. 9 || Temperature (F.)... 56 55
Fluoride (F) .......... .4 .4 ||Date of collection... [10/27/51{10/22/48
Nitrate (NOg) .ccceenee .6 .8
Dissolved solids.....| 472 394
Depth (feet) ...cccvevereineirennnenernnnnes Ceeesseescttnsttenaatensssanance 609 600
Diameter (inChes) .....c.ceeevevverenenens eresereserencnrncasnsnsesanennns 10 8
Date drilled ........c..cceeuvenernnennnne ereeeseenettnerniennernseencanes 1947 1947
Percent of Supply .....ccevvveevvenennes eecesecactoessanrsseanrencerennane -—- --
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ROCK SPRINGS
(Population, 10, 857)

Ownership: Southern Wyoming Utilities Co. (controlled by Union Pacific Rail-
Road Co.). Supplies also the city of Green River (population, 3,187). Total
population supplied, 14, 044.

Source: Green River.

Treatment: Coagulation with alum and lime, rapid sand filtration, and chlori-
nation. Activated carbon used during periods of high turbidity.

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

Raw-water storage: None,

Finished-water storage: 8,250,000 gal at Rock Springs.

The treatment plant and intake are on the river at Green River.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Tap water Tap water
Silica (8i0p) ..cecevvrenenn. 7.7 || Hardness as CaCQ,:
Iron (F€) ...ooevvveennncnnes .03 Total ceveeeereinnnnns eeeenee 250
Manganese (Mn) .......... .00 Noncarbonate ............ 102
Calcium (Ca) .............. 61
Magnesium (Mg) ......... 24 Color ....cu.ue. cesrereeccncenne _ 5
Sodium (N2) ...c.econenn.. 54 3] ; (P crevreeranes 7.7
Potassium (K) ............ 4.0 ||Specific conductance
Carbonate (COQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 182 25 C.)eeeeeerconccnrennnes 686
Sulfate (SO,) .cccveeveennnnn 206 Turbidity ....ccceecveeeceanss --
Chloride (Cl) .......eeenu.. 7.5 || Temperature (F.).......... 44
Fluoride (F) ....... ereeene .1 || Date of collection ......... 3/13/51
Nitrate (NOy) .............. .6
Dissolved solids ......... 474
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......... 120{ 1701100{8.2 8.4 |7.2 | 200} 290 | 120 | 500 [5000] 30
Finished water...| 110 160| 90{7.4 |8.0]7.0 | 205| 300 | 125 0 30 0
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SHERIDAN
(Population, 11;500)

Ownership: Municipal; also supplies about 2, 000 people outside the city limits,
Total population supplied, about 13, 500.

Source: Headwaters of Goose Creek impounded in Twin Lakes Reservoir in the
Bighorn Mountains 17 miles from the city.

Treatment: Plain sedimentation (12 hr detention), chlorination, and fluoridation.

Rated capacity of treatment Plant; 800, 000 gpd.

Raw-water storage: Reservoir, 490, 000, 000 gal; settling basins 3, 000, 000 gal.

Finished-water storage: 5,800,000 gal.

The treatment plant is located several miles downstream from Twin Lakes Res-
ervoir, Water from the treatment plant is piped through 16-in, pipe to
storage in the city.

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

Raw [Finishe Raw |Finished

water water water water
Silica (Si0,) .cceeeene. 9.3 10 Hardness as CaCO,:
Iron (Fe) Iy . 02 . 04 Tota.l weeseesssssecore 27 26
Manganese (Mn)...... .05 .03|| Noncarbonate...... 0 0
Calcium (Ca)......... 7.0 6.7
Magnesium (Mg).....] 2.3 2.3 ||COLOr ceerereencannanenns 5 5
Sodium (Na) .....ceeee 2.9 3.2 ||PH ceeveerorcancrsccscnces 7.1 7.2
Potassium (K) ....... .6 .4 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at .
Bicarbonate (HCO,) | 36 34 25 C.)eeernroencncnes 78. 6 67.9
Sulfate (SO) .cceeeneee 2.0 1.0 || Purbidity .cceeceeeceess 3 2
Chloride (C1) ......... 1.5 1.5 || Temperature (F.)... 35 -
Fluoride (F) .......... .1 .8 ||{Date of collection... |11/7/51 | 11/7/51
Nitrate (NOg) .cecvees. T .3 :
Dissolved solids.....] 57 54
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WORLAND
(Population, -4, 202)

Ownership: Municipal; also supplies 51 people outside the city limits, Total
population supplied, 4, 253.

Source: Two tile collection fields along the bank of the Big Horn River, 50 per-
cent of the supply; Bighorn River 50 percent of the supply. The tile system
collects irrigation return waters which are then mixed with the river water
in the sedimentation basin.

Treatment: Coagulation with alum, sedimentation, filtration, and chlorination.

Rated capacity of treatment plant: 1,500,000 gpd.

Raw-water storage: None.

Finished-water storage: 780,000 gal.

ANALYSES

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

Bighorn River | South tile field { Finished water
(raw water) (raw water) (composite)

Silica (SiO)) ...... cerceenes 10 25 - 14
Iron (F€) veeiecerecencerencceseeccncnes .02 .10 .03
Manganese (Mn) ...c.cceeveeeenenenee .05 .12 .11
Calcium (Ca) scsceecsasceccencncencene 114 143 145
Magnesium (Mg)...ccceeereeneereene 40 47 52
Sodium (Na)..ceceeeeeerecesesnencens 136 167 188
Potassium (K) ..cceevececececnrecens 11 6.1 8.5
Carbonate (COy) ..ccveeeerecnnnnaee. 0 0 0
Bicarbonate (HCOy)....... 245 411 351
Sulfate (SO........... cecstcrsenesrene 465 505 605
Chloride (C1) ...cceeencerecececenecces 44 36 52
Fluoride (F) ...cceeeeeeerecncescesenens .6 T .6
Nitrate (NOg) c.cecerceencecencncncne 5.2 16 5.4
Dissolved SolidS .ccc.cececececceseee 986 1, 150 1,240
Hardness as CaCOj:

Total ..cceeeuee 448 552 575
Noncarbonate .....ccceeeeveecences | 247 215 288
L014] 1o PN 4 5 5
 +) + P 7.8 8.1 7.7

Specific conductance

(micromhos at 25 C.)....ceeeee. ' 1,360 1,630 1,750
Turbidity .ccceveeseesees covens srcannne 5 2 2
Temperature (F,) cccecececnrececeess -- 57 64
Date of collection «cceveererenenens . 11/5/51 11/5/51 11/5/51
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