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

By E. W. Lohr, R. T. Kiser, C. S. Howard,
and I. W, Walling

INTRODUCTION

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

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

U. S. Geological Survey Water-Supply Paper 658, "The industrial utility of
public water supplies in the United States, 1932" contains information pertaining
to the public water supplies of 670 of the larger cities throughout the United States.
This report, which is still in print and being distributed, has filled an important
need in the field of water-supply engineering. The demand for more up-to-date
information and more extended coverage has led to studies by the Geological Sur-
vey for revision of the information contained in the 1932 report. The revised 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 inforamtion and analytical data for approx-
imately three-fourths of the cities that will be included in the final report for each
of the states.

This circular is the fifth of the series and includes data for the States of Cali-
fornia, Oregon, and Washington. (See fig. 1). The report gives the population
(1950) of the city, the population supplied, ownership, sources and treatment of
supplies, capacity of treatment plants, storage facilities for both raw and finished
waters, and chemical analyses of the water for a total of 80 of the larger cities of
California, Oregon, and Washington. 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 California, Oregon, and Washington were compiled
mainiy by R. T. Kiser, chemist, Salt Lake City, assisted by I. W. Walling, dis-
trict chemist, Sacramento, for the supplies in California. The work was done under
the general supervision of C. S. Howard, regional chemist, Salt Lake City. Review
and final assembly of the data were made by E. W. Lohr in the Washington office
under the direction of 8. K. Love, Chief, Quality of Water Branch.
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CALIFORNIA

CALIFORNIA

ALAMEDA
(Population, 64,430)

Ownership: East Bay Municipal Utility District. (See Oakland.)

ALHAMBRA
(Population, 51,359)

Ownership: Municipal.

Source: 9 wells ranging in depth from 300 to 872 ft . The yield of the wells is re-
ported to be from 900 to 3, 150 gpm. Emergency supply from wells owned by
California Water and Telephone Co., South Pasadena.

Treatment: None.

Storage: Reservoirs and tanks, 27,675,000 gal.

ANALYSES
(Analyses, in parts per million, by California State Dept. of Public Health)
Well 2 Well 8 Well 12 Longden Garfiel(_l
Well Reservoir
Silica (8i0;) cievererecanrann - - -- - -
Iron (Fe) .ceevvvrnn.e ceneen .04 .02 .02 .0 .00
Manganese (Mn) .......... .00 .00 .00 .00 .00
Calcium (Ca) ........cuune. 35 40 42 36 53
Magnesium (Mg).......... 7.0 10 11 7.8 15
Sodium (Na) ............... 19 25 23 28 27
Potassium (K) ............ - - - - --
Carbonate (CQy) .......... 0 0 - 0 --
Bicarbonate (HCO;)...... 129 154 146 132 151
Sulfate (SO,) .....cccvvenee. 21 17 24 26 40
Chloride (Cl) .............. 13 26 27 17 46
Fluoride (F) ............... .8 .5 .4 .8 .5
Nitrate (NQy) .............. 11 20 19 21 36
Dissolved solids ......... 221 261 262 238 326
Hardness as CaCOj:
Total...... tecesecstranannn 115 143 149 123 196
Noncarbonate «««seeee.. 9 17 29 15 72
Color .....c.e.u.. cesasesseee - - - - -
0] ; SR PN 7.4 7.3 7.3 7.3 7.8
Specific conductance
(micromhos at 25 C.) 317 389 400 371 535
Turbidity ....ceceeecennnnen. - - - - -
Temperature (F.)........ - - -- - -
Date of collection ........ Feb. 9, Feb. 9, | Feb. 9, Feb. 9, Feb. 9,
1951 1951 1951 1951 1951
Depth (feet) ............. . 734 764 862 778
Diameter (inches)........ 30-18-16 | 30-20-16 20 26-20
Date drilled ............... 1931 1935 1948 1926
Percent of supply ........ - - - -

A Receives water from Wells 8, Longden, and Garfield.
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Ownership: Municipal.

Source: 11 wells ranging in depth from 462 to 862 ft.

CALIFORNIA

ARCADIA

(Population, 23, 066)

The yield of the wells

ranges from 500 to 3,600 gpm. Emergency supply from wells owned by
Southern California Water Co.

Treatment: None.

Storage: Reservoirs, 10,500,000 gal.

Analyses indicate that there is considerable variation in the character of the water
from the individual wells of approximately same depth and at different depths.
The analyses selected show the range in dissolved solids and hardness in the
water from the different wells.

ANALYSES

(Analyses, in parts per million, by Pomeroy & Assoc., Pasadena, Calif.)

Orange Orange Longden Camino Rancho

Grove Grove Well 12 Real Well 8

Well 1A | Well 4A Well 1
Silica (Si0p) civevrecrvrnnans 11 12 18 14 14
Iron (Fe) ............. verens - - - - -
Manganese (Mn) .......... -- -- - — -
Calcium (Ca) .............. 26 44 48 39 79
Magnesium (Mg).......... 5.2 14 11 11 24
Sodium (N2) .......c.eeeenne 50 33 13 19 18
Potassium (K) .....c..eu0e 1.7 1.8 3.0 1.5 2.1
Carbonate (CQy) .......... -- -- -- -- --
Bicarbonate (HCO,)...... 156 187 201 182 204
Sulfate (SO,) ...ccovvernnen. 48 60 11 21 121
Chloride (Cl) .ccccvnvennee 13 15 7.0 9.3 14
Fluoride (F) ........ ceeenes 1.0 .8 .4 .9 .8
Nitrate (NOg) ....covuvnee. 5.6 7.4 13 2.5 b 28
Dissolved solids ......... 0238 bgg 234 508 401
Hardness as CaCO,:

Total...cevverencccnnnnonns 86 167 164 143 296
Noncarbonate --«ec-ceece 0 14 0 0 128
(600) s’ -- - -- - -
2] ¢ (PPN 7.5 7.5 7.6 7.8 7.4

Specific conductance
{micromhos at 25 C.) -- -- 355 -- --
Turbidity ...ccccvnveinrennes -- -- 1.1 -- --
Temperature (F.)........ -- -- -- - --
Date of collection ........ Feb. 7, | Feb. 7, | May 8, Feb. 7, Feb. 7
1951 1951 1951 1951 1951
Depth (feet) ........ ...... 462 4356 550 714 -
Diameter (inches)........ 22 16 26 20 --
Date drilled ............... 1921 1921 1927 1949 --
Percent of supply ........ - -- - - -

a
Analyzed by California State Dept.

b Sum of determined constituents.

4

of Public Health.



CALIFORNIA

BAKERSFIELD

(Population, 34, 784)

Ownership: California Water Service Co. ; supplies East Bakersfield and other
consumers outside the city limits. Total population supplied, about 75, 000.

Source: About 80 wells ranging in depth from 60 to 682 ft.

The yield of the wells

(data on 44 wells) is reported to range from 160 to 1,250 gpm, and to average

716 gal.
Treatment: None.

Storage: Reservoirs, 10,300,000 gal.

ANALYSES

(Analyses,ir} parts per million, by California Water Service Co., San Jose,. Calif._ )

Well Well Well Well Range of
79-01 70-01 7-06 11-03 |constituents ?

Silica (SiOp) veverecrarncnees 14 20 24 21 9 -33
Iron (Fe) ........ cerieseaens .08 .01 .04 .00 .00- .63
Manganese (Mn) .......... .04 .06 .01 .01l .00- 1.7
Calcium (Ca) ...cc.vvueeeee 5.2 23 34 62 5.2 -128
Magnesium (Mg).......... 1.2 3.9 7.8 14 1.0 - 75
Sodium (Na) .........cce.... 34 25 24 37 |10 -171
Potassium (K) ............ - - - -l -- --
Carbonate (COQy) .......... -- - -- - -- --
Bicarbonate (HCO,)...... 85 115 142 205 159  -250
Sulfate (80,) ........ vesoses 11 16 24 59 6.2 -384
Chloride (Cl) .............. 7 10 19 38 5 -411
Fluoride (F) .vcocvvvvneene. - - - S -
Nitrate (NOp) «eecvvvennen ) 3.1 1.8 16 .0 - 35
Dissolved solids ......... bi15 bis7 | Paos basg  [108 -1,010
Hardness as CaCO,:

Total...ovviviennnininennns 18 73 118 214 18 -628

Noncarbonate «sseccecese 0 0 1 44 S~ aa- —_
(6703 1) S, - - - - -- --
13 - 7.0 7.0 7.0 7.0, 6.6 8.3
Specific conductance

(micromhos at 25 C.) 180 253 339 5720 180 1,620
Turbidity ..ceceveveeeennnnes -- - - - -- -
Temperature (F.)........ -- -- -- -~ -- --
Date of collection ........ Oct. 27,| Sept. 11,] Apr. 23,| Apr. 23,/ 1948 - 1951

1950 1950 1951 1951

Depth (feet) ............. . 615 300 250 240 60 - 682
Diameter (inches)........ 16 16 16 16 -- -
Date drilled ............... 1949 1948 1946 1939 -— -
Percent of supply ........ - - - - - -

2Based on 80 analyses (1 analysis from each well) made between 1948-1951.

bSum of determined constituents.

Ownership: East Bay Municipal Utility District.

BERKELEY
(Population, 113,805)

5
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CALIFORNIA

BEVERLY HILLS
(Population, 29, 032)

Ownership: Municipal; supplies also West Hollywood. Total population supplied,
about 41, 000. .

Source: 17 wells ranging in depth from 90 to 702 ft (83 percent of supply); Colo-
rado River (17 percent of supply), furnished by the Metropolitan Water District
of Southern California (see Los Angeles). The yield of the wells is reported
to range from 100 to 900 gpm, and to average 540 gal.

Treatment: Aeration, softening with excess lime, recarbonation, rapid sand fil-
tration, chlorination, and ammoniation.

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

Raw-water storage: 1,171,000 gal.

Finished-water storage: 18,780, 000 gal.

ANALYSES
(Analyses, in parts per million, by City of Beverly Hills)
Franklin Tatum City Melrose
Well 9 Well 1-A Well 1-A M Well
Silica (Si0,) erueereecnrencncerees 10 27 35 23
Iron (Fe).iiueiaennne 0 .15 0 0
Manganese (Mn) .....coeenverene -- -- -- --
Calcium (Ca) .ceueennnree 61 50 76 31
é/[agnesi(um)(Mg) 27 30 39 9
odium (Na).....

Potassium (K) ....cevevnnerannnes > 41 158 195 186
Carbonate (COy) ....eeeeenvneenes -- -- - --
Bicarbonate (HCOy)........... . 281 415 517 371
Sulfate (SO,) s+seeeesesserecennanes 72 106 79 43
Chloride (C1). .eeerecererranees 30 100 190 120
Fluoride (F) ...ccccenverrenncecns 1.2 .4 .3 .5
Nitrate (NOg) ..ccevererrnesvceens 18 -- -- --
Dissolved Solids ......cccoeeneens 2405 2376 2368 2594
Hardness as CaCOy:

Total cccecereerrarenses sensses - 263 248 350 114
Noncarbonate .......c.ccceeeeee 32 0 0 0
(67031 Y -- -- -- --
pH............ cereess - 7.5 7.2 8.0

Specific conductance

(micromhos at 25 C.) ...... 600 1, 050 1,380 1,000

Turbidity cceeeeceerenceecanens - -- - --

Temperature (F.) ..cccceecececes - -- - --

Date of analysis............... ..Bpring, 1951|Spring, 1951|Spring, 1951 Spring, 1951
Depth (feet) ....cccevevenvnennenn. 90 400 411 600
Diameter (inches) .............. 16 16 16 16
Date drilled ..... eerenseensaines 1921 1930 1948 1948
Percent of supply ...c.ccveneenee - - - --

2gum of determined constituents.



CALIFORNIA

BEVERLY HILLS--Continued

ANALYSES

( Analyses, in parts per million, by City of Beverly Hills)

Plant 1 Plant 1 Plant 2 Plant 2
(raw water) (finished | (raw water) (finished
water) water)
Silica (Si0) ..ovvvvvreerevencrren 20 20 12 S 12
Iron (Fe)....... treeesecesecronsnnns .20 .10 .20 .20
Manganese (Mn) ....ccceeenurens -- -- -- --
Calcium (Ca) ........ cecrenens 75 25 42 22
Magnesi(um (M) ceeveenrennnn 30 26 16 12
Sodium (Na)..... crerscessicecacens }
Potassium X) ..... tececncscenses 148 148. 160 159
Carbonate (COy) ....ccevenraeenns - : - - -
Bicarbonate (HCO,)............. 398 207 403 303
Sulfate (SO,) +++eereereees 108 110 68 70
Chloride (Cl)...ccoceeununnns 138 148 84 90
Fluoride (F) .....c.e...... ceessoe .4 .4 .6 .6
Nitrate (NOy) ......... - - -—- -
Dissolved SOldS ...cccoerenenees| 2716 2580 2581 a515
Hardness as CaCOy:

Total ......... 310 170 170 102
Noncarbonate ......... 0 0 0 0
615310 SR Y ceesee - - - -

7.5 8.2 8.0 8.1
Specific conductance
(micromhos at 25 C.) ...... 1,100 920 920, 840
Turbidity ..... tesssecans esesevscone - - - -
Temperature (F.) ..cc.eeeenenee - -- - --
Date of collection .ceeesseceeesss| Oct. 1951 Oct. 1951 Oct. 1951 Oct. 1951
Regular determinations at treatment plant, 1951
Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av | Max| Min| Av |Max|Min | Av | Max| Min| Av | Max{ Min
Raw waterD....... --{ 330{ 300] --| -- | 7.6| -- |320 {300 [ --| --| --
Finished waterD.| --| 176| 150 --| -- | 8.1| -- |168 |160 | -- [ --]| --
Raw waterS......| --| 330| 304 --|-- | 8.0| - 172 164 | -} --) -
Finished water&.| --| 250] 230] --| -- |8.1] -- |106 | 98 | --| --| --
2 Sum of determined constituents.
b pjant 1.
C plant 2.



CALIFORNIA

BURBANK
(Population, 78,577)

Ownership: Municipal.

Source: 11 wells (3, 4,6, 7, and 9 to 15) ranging in depth from 180 to 790 ft, 98
percent of supply; Colorado River distributed by the Metropolitan Water Dis-
trict of Southern California, 2 percent of supply. (See Los Angeles.) The
yield of the wells is reported to range from 500 to 2, 860 gpm.

Treatment: The well water is not treated. Colorado River water is softened and
filtered by the Metropolitan Water District of Southern California,

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

Finished-water storage: --

ANALYSES

(Analyses, in parts per million, by Carl Wilson, Los Angeles)

Well 4 Well 7 Well 10 | Well 11 Well 14
Silica (SiOp) cvvourrvreeenees 20 19 25 24 19
Iron (Fe) eeceevennen.n cernen 0 0 0 0 0
Manganese (Mn) ..... 0 0 0 0 0
Calcium (Ca) ........eeuse. 67 66 52 51 50
Magnesium (Mg).......... 18 17 14 15 14
Sodium (Na) ........cceveee. 33 39 35 19 31
Potassium (K) .....c.eeue. -- - -- -- -
Carbonate (CQ,) .......... 0 0 0 0 0
Bicarbonate (HCO,)...... 275 275 242 189 222
Sulfate (SO,) ..ccecereuranens 43 49 47 46 41
Chloride (Cl) ...cceevueenn. 24 25 12 16 16
Fluoride (F) ceveeveennenne. - - - - -
Nitrate (NOy) ...cuvuvenvens 13 12 .5 5 4
Dissolved solids ......... a354 2362 2305 2269 2284
Hardness as CaCOy:
Total...coeveienneneannnnss 241 235 187 189 182
Noncarbonate «cceoeeeeee 16 10 0 34 0
Color ........ sesesascncs - - -- -- --
PH ........... cerrennsennsences 7.5 7.4 7.9 7.9 7.8
Specific conductance
(micromhos at 25 C.) -- - -- - -
Turbidity .c.ccevverevecennss -~ -- - - -
Temperature (F.)........ - - - - -
Date of collection ........ Sept. Sept. Sept. Sept. Sept.
1951 1951 1951 1951 1951
Depth (feet) ............... 2217 630 588 653 730
Diameter (inches)........ 16 20 20 20 20
Date drilled ............... 1924 1939 -= - 1950
Percent of supply........ -- - -- - -

aSum of determined constituents.



CALIFORNIA

COMPTON
(Population, 47,991)

Ownership: Municipal; supplies also about 1, 000 people outside the city limits.
Total population supplied, about 49, 000.

Source: 9 wells (1, 2, 6, and 8 to 13), 256, 282, 280, 717, 642, 466, 640, 410,
and 738 ft deep. The yield of the wells is reported to be 630, 790, 360, 740,
1,200, 1,080, 2,000, 450, and 1,350 gpm. Emergency supply from the Colo-
rado River distributed by the Metropolitan Water District of Southern Cali-

fornia.
Treatment: None.
Storage: 3,000, 000 gal.

(See Los Angeles.)

ANALYSES

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

Well 1 Well 6 Well 9 Well 10 Well 11
Silica (8i0p) cvevvevrecenrnne - -- -- R -
Iron (Fe) ......... cerenences .03 .17 .08 .03 .04
Manganese (Mn) .......... .0 .0 .0 .0 .0
Calcium (Ca) .............. 57 87 51 68 58
Magnesium (Mg) .......... 12 18 6.7 12 10
Sodium (Na) ........ ceseene 40 48 44 27 43
Potassium (K) ............ - -- -- -- -
Carbonate (CQy) .......... 0 0 0 0 5
Bicarbonate (HCOy) ...... 212 256 173 210 205
Sulfate (SO,) ..ccceveeannn. 1 126 88 65 71
Chloride (Cl) .............. 22 40 15 26 21
Fluoride (F) ........ ceeeen .4 .4 .3 .4 .3
Nitrate (NOg) .ceeeerennee . .0 .0 .0 .1 .0
Dissolved solids ......... 336 505 315 387 400
Hardness as CaCOy:

Total .ceeeieeenrenannnnnes 191 294 154 219 187
Noncarbonate -«.eceeeee 18 81 12 47 10
(610 (o) N -- -- -- -- --
PH coriiriiiiiiinieeinaenn. 7.9 7.6 8.2 7.8 8.3

Specific conductance

(micromhos at 25 C.) - - - - -
Turbidity .....ccoceenveenne. 0 0 0 0 0
Temperature (F.)........ -- -- -- -- --
Date of collection ........ Mar. 21,| Mar. 21, | Mar. 21, Mar, 21, Mar. 21,

1951 1951 1951 1951 1951

Depth (feet) ............... 256 280 642 466 640
Diameter (inches)........ 12 8 28, 16 16 16
Date drilled ............... 1920 1880 1947 1947 1948
Percent of supply ........ -- -- -- -- -




CALIFORNIA

CONTRA COSTA DISTRICT
(Population, 43,000)

Ownership; California Water Service Co. ; supplies Concord, Crockett, Mountain
View, Port Chicago, and San Ramon Valley. Total population supplied, about
43, 000.

Source: San Joaquin River through the Contra Costa Canal (47 percent of supply),
Sacramento River (45 percent of supply), Port Chicago wells (5 percent of
supply), and other wells (3 percent of supply). There is an emergency con-
nection with the East Bay Municipal Utility District. (See Oakland.)

Treatment: Surface waters: prechlorination, coagulation with alum, sedimenta-
tion, activated carbon, rapid sand filtration, postchlorination, and adjustment
of pH with soda ash or lime, Water from the Galindo wells is softened with
zeolite.

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

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

Finished-water storage: 5,200,000 gal.

ANALYSES

{Analyses, in parts per million, by California Water Service Co., San Jose, Calif.)

Galindo |Government | Mallard F'i ished
wells Ranch Reservoir inis eb
(raw water) wells (raw water)®  Water
Silica (Si0) .iveveverrrrireaienes 25 21 8 8
Iron (Fe)....eeeeerennnen .06 .15 .93 .10
Manganese (Mn) ...... aereees .10 .18 .13 .11
Calcium (Ca) ....ccevuieennanns 46 41 26 30
Magnesium (Mg) ......... cereene 36 31 22 19
Sodium (Na)...ccreereecveraranee 41 119 65 56
Potassium (K) .ccceceenrennnnes . -- - -- --
Carbonate (COy) .....ccuvuuennrn. -- -- -- -
Bicarbonate (HCOj)......c0veene 279 288 107 112
Sulfate (SO,) «+erevierseaceraneanae 56 79 60 717
Chloride (C1). .ceceveeeenrrnacnnes 38 113 103 70
Fluoride (F) ..ccecvevenene ceresen .1 .1 0 .0
Nitrate (NO,) .............. vecenes 11 11 .6 3.7
Dissolved SolidS ........eeeeere. 391 €557 €338 €319
Hardness as CaCO,:

Total cieecvivecscrnnsaccreenns . 262 230 155 152
Noncarbonate ........... ceceee 34 0 68 61
COlOr.ceueceeceerencnnee - -- 0 --
pH..... P cesscesacsse 7.9 7.5 7.2 8.0

Specific conductance
(micromhos at 25 C.) ...... -- -- -- --
Turbidity ....... cesens vesssesesanee -- -- -- ==
Temperature (F.) ..c..cceeeeeee -- - -- --
Date of collection .ceeseeeeeseess| Feb. 8, Jan. 23, Jan. 3, 1949
1950 1950 1950

2surface waters.
Composite sample, distribution system.
€ Sum of determined constituents.
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CALIFORNIA

CONTRA COSTA DISTRICT --Continued

Galindo Government| Mallard 5o
wells Ranch Reservoir | Finished
(raw water) wells (raw water) water
Depth (feet) .vccevvvvivivvennnnns 193-498 114-610
Diameter (inches) .............. 10-12 12
Date drilled .......cccoveveennen. 1910-1929 | 1925-1928
Percent of supply ....cceuuveenns -—- --
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCQ, Turbidity
(ppm) (ppm)
Av| Max|{Min| Av {Max{Min| Av | Max|Min | Av | Max| Min
Raw water......... -- | 238) 88 |7.5]17.9) 7.2{155 [262 | 152 | --|-- | --
Finished water...| 92 =} = |8.0) -] ~={152} =] =] —=|-= | ==

11



CALIFORNIA

CULVER CITY
{Population, 19, 720)

Ownership: Southern California Water Co. ; supplies also about 4, 100 people out-
side the city limits. Total population supplied, about 23, 800.

Source: 10 wells. Sentney Plant: wells (5 to 8, 10, and 12), 266, 810, 287, 320,
290, and 650 ft deep; Pacific Plant: well (4), 335 ft deep; Sepulveda Plant:
well (3), 300 ft deep; Manning Plant: wells (4 and 5), 304 and 855 ft deep.
The yield of the wells is reported to range from 135 to 1, 150 gpm.

Treatment: Aeration, coagulation with ferrous chloride, activated carbon, sedi-
mentation, rapid sand filtration, and chlorination.

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

Raw-water storage: None.

Finished-water storage: 1,350, 000 gal.

ANALYSES
(Analyses, in parts per million, by Smith-Emery Co., Los Angeles, Calif.)
Sentney Pacific Sepulveda Manning
Wells Well Well Wells

Silica (Si0,) ceearsrrerssssasennas 12 14 12 12
Iron (Fe€)uuciecricrirncanionnennes .06 .1 .25 .04
Manganese (Mn) ............. .03 .03 .12 .00
Calcium (Ca) ..cvvveeenenenn. 87 115 106 87
Magnesium (Mg) .eceeererernene 42 46 49 30
Sodium (Na).....coeeunrennnnnnne . 87 44 95 46
Potassium (K) .c..oeeeeeene - - - -
Carbonate (COg) ....cevuvrurrees 0 0 0 0
Bicarbonate (HCOg)...ovcuerens 360 299 366 337
Sulfate (SOQ,) «++-- seessccscscencee 151 209 188 97
Chloride (C1)...cocererernceenenns 90 89 125 43
Fluoride (F) .......... R, -- -- - --
Nitrate (NOg) .eovecreressensas -- - - -
Dissolved Solids ......ceesveeen 2646 2665 21756 3481
Hardness as CaCOy:

Total .ivvverrecinnersarascansanes 389 474 467 340

Noncarbonate .....ccccceeveees 94 231 166 64
COlOT.veuvnersisercnnces sossnansanee - -- - -
+) & S, sescersessasansenes 8.0 7.8 8.0 7.6
Specific conductance

(micromhos at 25 C.) ...... -- -- -- --
Turbidity ..cceeceeieeierennnenens . - - == --
Temperature (F.) ...c.eeeeeenee -- -- - --
Date of collection...ccceecereses Mar. 27, Apr. 7, Apr. 17, June 2,

1950 1950 1950 1950

Depth (feet) .....cceeereereennnnn. 266-810 335 300 304-855
Diameter (inches) .............. 14-18 16 16 10-14
Date drilled ....cccccovinnnnnnn 1931-1946 1932 1938 | 1938-1944
Percent of supply ....cceeeueeene - - -- -

aSum of determined constituents.

12



CALIFORNIA

EAST BAKERSFIELD
(Population, 38, 177)

Ownership: California Water Service Co. (See Bakersfield.)

EAST LOS ANGELES
(Population, 85, 900)

Ownership: California Water Service Co.

Source: 43 wells ranging in depth from 276 to 815 ft. The depth of most of the
wells is around 500 ft.

Treatment: Chlorination.

Raw-water storage: None.

Finished-water storage: 8,140,000 gal.

ANALYSIS
(Analysis, in parts per million, by California Water Service Co., San Jose, Calif.)
Typi i
7B, ciBche
of wells of wells
Silica (8i0,) .......... 28 - |{ Hardness as CaCOQy:
Iron (Fée) ...ccceverennnnnnn. .04 Total vecvveriiniersnenncnes 212
Manganese (Mn) .......... .0 Noncarbonate ............ 43
Calcium (Ca) .............. 57
Magnesium (Mg) ......... 17 COlOr .cvieeriinerinianninenns -
Sodium (Na) ............... 37 PH tevrevinniinnnennnes cereenees 7.9
Potassium (K) ............ -- || Specific conductanc -
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 206 25 C.)everreenncrennocnnncas -
Sulfate (SO,) ...eevvuennn.. 55 Turbidity .c.ccocvvveeeennen. -
Chloride (Cl) .............. 46 Temperature (F.).......... --
Fluoride (F) ............... .0 || Date of collection ......... 1950
Nitrate (NO) .............. .0
Dissolved solids ......... 3342
Depth (fEet) cuvvievniiiiiiiiniieeiiiieiriactericertiatiassesciscsarsescsscssssontons -
Diameter (inCheS)....ccvcveriiiiiicnnionisnieariennicanens tertssiernesntininasanens -
Date drilled ..iooiiiiieiiiiniiiionsesiiinnesticiicennsiseessrisssenasscssnrasss -
Percent of supply...... eetaestaneetetttuantetanersarrinsttensenrterinsennnene 100

2Sum of determined constituents.
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CALIFORNIA

EUREKA

(Population, 23,058)

Ownership: Municipal; supplies also about 8, 000 people outside the city limits.
Total population supplied, about 31, 000.
Source: Mad River (impounded); emergency supply from 3 deep wells.
Treatment: Prechlorination; coagulation with alum, sodium aluminate, and lime;
rapid sand filtration; activated carbon for odor and taste control; post-
chlorination and ammoniation in the transmission main.
Rated capacity of treatment plant: 2,500, 000 gpd.
Raw-water storage: Approximately 750, 000, 000 gal impounded behind Mad River

Dam.

Finished-water storage: 2,125,000 gal.

ANALYSES

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

Mad
Rl;/f,ﬁ, a Wellsb River @ Wells b

Silica (Si0p) .veveeeres -- -- |[Hardness as CaCO;: .
Iron (Fe) c.cceveerenens 0.4 0.2 Total «ececerennaenans 66 92
Manganese (Mn) ..... .0 .0 Noncarbonate...... 6 5
Calcium (Ca) ......... 20 14
Magnesium (Mg)..... 3.9 14 COlOr ceeseecesee ceeeeeee - .
Sodium (Na), .....c.... 2.8 20 PH....cut cereesseseasanes 8.0 7.9
Potassium (K) ....... - -- || Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 73 107 25 C.)eecenesnrerenns - -
Sulfate (SO,) «vevvenens 4.3 .0 || Turbidity ........ - 0
Chloride (CI) .c.oeuees 5.4 30 Temperature (F.)... - -
Fluoride (F) .......... .0 .0 ||Date of collection... |June 15, | June 14,
Nitrate (NOg) .ccueee. .0 3.5 1950 1950
Dissolved solids.....| €73 |®134

Regular determinations at treatment plant, 1950

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

Av|Max| Min| Av |Max| Min| Av|Max|{Min | Av|Max| Min
Raw water......... 50 100f 20 {7.2 |{7.5]|6.5| 50 (100 | 30 1,50 5
Finished water..., 40| 90| 8 |7.0 |7.3]|6.8| 60 {100 | 35 50( 5

a

b

€ Sum of determined constituents.

Finished water except for final chlorination.
Hawthorne Street wells.
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CALIFORNIA

FRESNO
(Population, 91, 669)

Ownership: Municipal; supplies also about 16, 000 people outside the city limits.
Total population supplied, about 108, 000.

Source: 45 wells ranging in depth from 80 to 319 ft. The depths of most of the
wells are between 100 and 200 ft. The yield of the wells is reported to range
from 1,000 to 2,425 gpm, and to average 1, 489,

Treatment: None.

Storage: 1,880,000 gal.

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

Well 2 Well 3 | Well 24 | Well 27 | Well 322
Silica (Si0p) cveererrennnnne 73 80 71 73 58
Iron (Fe) wevevreivenrennnnnn .02 .01 .0 .0 .01
Manganese (Mn) ..... - -- - - .00
Calcium (Ca) .............. 34 28 1 15 18 25
Magnesium, (Mg) ...... 19 17 8.3 13 14
Sodium (Na) ........cceceee 29 23 18 16 22
Potassium (K) ............ 5.9 5.2 3.4 4.4 4.3
Carbonate (CQ) .......... ] 0 0 0 0
Bicarbonate (HCOy)...... 202 172 101 130 174
Sulfate (8Q,) ......... cerees 13 9.3 9.6 8.4 3.3
Chloride (Cl) .............. 20 18 6.8 8.0 18
Fluoride (F) .ceevvevenen.. .0 .0 .0 .0 .1
Nitrate (NO,) ..couenrenenn 27 22 14 14 5.4
Dissolved solids ......... 330 286 202 217 236
Hardness as CaCOy:

Total....ceeeveninnenncnnns 163 140 72 ' 98 120
Noncarbonate ««cececeeee 0 0 0 0 0
(810714} PPN i 5 10 3 —-—-
1 ; TP 7.8 7.6 7.7 7.6 7.6

Specific conductance
(micromhos at 25 C.) 451 378 231 269 --
Turbidity ..ceceeeeeveennnnen 0 1 3 0 -
Temperature (F.)........ - - - - -
Date of collection ........ Oct. 17, Oct. 17,| Oct.17,| Oct. 17, May 2,
1951 1951 1951 1951 1947
Depth (feet) ............... 142 123 162 130 182
Diameter (inches)........ 20 18 18 18 20
Date drilled ............... 1922 1923 1925 - 1941
Percent of supply........ - - - - -

aAnalyzed by Twining Laboratories, Fresno, Calif.
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CALIFORNIA

GLENDALE
(Population, 95,702)

Ownership: Municipal; supplies also about 400 people outside the city limits.
Total population supplied, about 96, 100.

Source: 11 wells (Grandview 1 to 4, 6, 9 to 12, and Glorietta 3 and 4) ranging in
depth from 180 to 640 ft and Verdugo Stream, about 99 percent of supply. The
yield of the wells is reported to range from 835 to 3,190 gpm, and averages
2,117 gpm. Most of the supply is from the wells. Auxiliary supply (about 1
percent of the total), Colorado River distributed by the Metropolitan Water
District of Southern Californiz. (See Los Angeles.)

Treatment: None (Colorado River water is softened and filtered by Metropolitan
Water District of Southern California). (See Los Angeles.)

Storage: 170,000,000 gal.

ANALYSES

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

Grandview|Grandview |Grandview| Glorietta | Verdugo
Well 6 Well 11 Wells®| Wwell 3 Stream

Silica (Si0) cvvrernreraenen. - - 19 — -
Iron (Fe) ......... verrecntes . 60 1.3 - 3.8 .68
Manganese (Mn) .......... .00 .00 0 .00 .00
Calcium (Ca) .............. 54 52 56 36 54
Magnesium (Mg).......... 14 13 12 14 21
Sodium (Na) .....cecevnneen 57 32 71 20 26
Potassium (K) ............ -- - -- - -
Carbonate (CQy) .......... 0 0 0 0 0
Bicarbonate (HCQ,)...... 223 214 243 149 188
Sulfate (SO,) .....covvemnne. 73 55 67 23 80
Chloride (Cl) .............. 39 14 51 14 23
Fluoride (F) ccccvevvenenn. .4 .4 -- .4 .5
Nitrate (NOg) ..cvevnnnnnns 5.7 1.4 3.5 26 10
Dissolved solids ......... b3s5q barg b3gg | Pagy b308
Hardness as CaCO,:

Total .eivevieceeneencannnns 193 183 189 150 223
Noncarbonate «--sc«..... 10 T 0 28 67
COlOT ..ueveiienneienncnnnens -- -- -- -- --
PH ........... ceerecereansannes 7.7 7.9 7.7 7.1 6.8

Specific conductance ‘

{micromhos at 25 C.) 628 491 -- 389 545
Turbidity ...ccceevceinncannee - -- - -- --
Temperature (F,)........ - - - - -
Date of collection ........ Oct. 19, Oct. 19, | Nov. 29, | Oct. 19, Oct. 19,

1951 1951 1949 1951 1951
Depth (feet) ............... 476 640 -- 180
Diameter (inches)........ 18 18 -- 16
Date drilled ............... 1923 1929 -- 1928
Percent of supply ........ -- - -- -

2Analyzed by Carl Wilson, Los Angeles, Calif.
Sum of determined constituents.
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Ownership: Municipal.
Source:

CALIFORNIA

HUNTINGTON PARK
(Population, 29, 450)

11 wells ranging in depth from 510 to 1,550 ft.

The yield of the wells is

reported to range from 200 to 1,440 gpm. Emergency supply from wells

owned by Southern California Water Co.

Treatment: None.
Storage: 7,442,000 gal.

in Bell and Maywood.

The weighted average hardness and dissolved solids of the water served are 228
ppm and 365 ppm, respectively.

ANALYSES

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

Welil 2 Well 6 Well 7 Well 10 | Well 12
Silica (SiO,) ................ 15 20 23 14 17
Iron (Fe) ......... cecvenries .03 .00 .00 .00 .04
Manganese (Mn) .......... .00 .00 .05 .00 .00
Calcium (Ca) .............. 72 85 48 47 46
Magnesium (Mg).......... 26 47 15 20 13
Sodium (Na) .........ceeeee 54 60 42 44 45
Potassium (K) ............ 1.9 1.4 3.0 2.4 2.3
Carbonate (CQ,) .......... -- PR -- - -
Bicarbonate (HCO) ...... 216 248 193 201 204
Sulfate (80,) ......... PP 121 205 76 82 69
Chloride (Cl) .ccecverueenn. 75 89 22 24 23
Fluoride (F) .ccucuveinneent .4 .4 .3 .4 .4
Nitrate (NQy) ....... ceevens 7.1 .4 .8 3.5 .0
Dissolved solids ......... 3479 747 349 373 345
Hardness as CaCOQ,

Total...cceoeveeinnnnnnnne. 287 408 181 201 170
Noncarbonate --.+cccceee 110 205 23 35 3
Color ........ vesecescace - - - -- --
pH ........... veeesearenncnrens 7.4 7.5 7.7 7.7 7.8

Specific conductance

(micromhos at 25 C.) 824 1,000 518 548 521
Turbidity ....ccecvueenenees < 1 = 1 < 1 <1 <1
Temperature (F. )....... -- - - *-- -
Date of collection ........ Sept. 25, Sept. 25, | Sept. 26, Sept. 25, Sept. 25

1951 1951 1951 1951 1951

Depth (feet) ............... 533 756 984 1,200 1,504
Diameter (inches)........ 12 12 12 18 14
Date drilled ............... 1920 1908 1909 1937 1945
Percent of supply........ - - - - -

2Sum of determined constituents.
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CALIFORNIA

INGLEWOOD
(Population, 46, 185)

Ownership: Municipal; supplies also about 100 people outside the city limits.
Total population supplied, about 46, 300.

Source: About 25 wells ranging in depth from 282 to 798 ft. Most of the wells are
under 500 ft in depth.

Treatment: Chlorination.

Storage: 4,800,000 gal.

ANALYSES
{Analyses, in parts per million, by Montgomery and Pomeroy, Los Angeles, Calif.)
Wells 9, Well Well Well
11, 19, 242 22 29 33

Silica (510, ..cccoeveuereeeeeriees 19 19 19 4
Iron (Fe).ccreeericncecsannse .0 .0 .08 .15
Manganese (Mn)........... cereee .0 .0 .0 .10
Calcium (Ca)........... seseseanas 71 84 (i 73
Magnesium (Mg) 14 24 21 25
Sodium (Na)...cceeereceecnrecnrene 52 67 79 104
Potassium (K) ...cccceenencnnnnse -- -- -- --
Carbonate (COy) ....cc.ceevunnenn 0 0 0 0
Bicarbonate (HCOy)............. 249 261 281 386
Sulfate (SO,) «cevseereeee ceecesasee 94 70 79 T4
Chloride (Cl). .ccceeencerenncnnes 32 115 817 108
Fluoride (F) .cccceevreencenncees .0 . -- - .0
Nitrate (NOg) ..coeeciernncrennens b 1.8 b 7 18 b .0
Dissolved SOlids ................ 406 515 bs518 618
Hardness as CaCOj: '

Total ccvcvvreeerorcrennens 235 308 279 285
Noncarbonate .......... 31 94 49 0
COlOT uuuerrenrennseees savonnnennne 0 0 0 0
4] ; ST 7.7 7.3 7.5 7.5

Specific conductance

(micromhos at 25 C.) «..... -- -- -- --
Turbidity .ccocvereennees cerneserens 0 0 0 0
Temperature (F.) ..cccevecenees -- -- == --
Date of collection....ceeeeenne..| OCt. 26, Oct. 26, Oct. 23, July 14,

1949 1949 1949 1949

Depth (feet) .occvevrevevnnnnnnnnn. -- 403 532 495
Diameter (inches) .............. -- 18 18 18
Date drilled ........ setesnrsesnes -- 1938 1945 1949
Percent of supply ............... -- - - -~

2 Composite sample.
Sum of determined constituents.
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CALIFORNIA

LONG BEACH
(Pcpulation, 250, 767)

Ownership: Municipal; supplies also-about 20, 000 people outside the city limits.
Total population supplied, about 271, 000.

Source: 27 wells (Alamitos wells 8, 9, and 13; Citizens wells 5 to 7; Develop-
ment wells 3 to 8; Wilson well; Wise wells 1 and 2; Commission wells 1 to 6;
and North Long Beach wells 1, and 3 to 7), 58 percent of supply; Colorado
River distributed by the Metropolitan Water District of Southern California,

42 percent of supply. (See Los Angeles.) The depth of the wells is reported
to range from 193 to 1,700 ft, and the yield, from 190 to 1,925 gpm.

Treatment: Well water: prechlorination, coagulation with ferric chloride, dia-
tomaceous earth, activated carbon, caustic soda, Calgon, sedimentation, rapid
sand filtration, and postchlorination, Water from the Colorado River is
softened and filtered by the Metropolitan Water District of Southern California.

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

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

Finished-water storage: 86,500,000 gal.

ANALYSES

(Analyses, in parts per million, by City of Long Beach)

Wells Wells Finished
(composite, (composite, ter &
raw water) |finished water) water
Silica (Si0) ....... reerreesianeneen 11 22 18
Iron (Fe) ....... sessesencssssussnsscnee .05 .08 .28
Manganese (Mn) .....coeeeeeeeennnnse .0 .01 .06
Calcium (Ca) ceseees eeeessresessecasne 13 12 18
Magnesium (Mg)..ceccereeenruennense .9 .9 4.4
Sodium (Na)eeeuveersereervvnrennse . 71 80 109
Potassium (K) ..cceverenreernrnnnenee -- -- --
Carbonate (COg) ..coceeveernnrnnennen 3 2 0
Bicarbonate (HCOy)................. 178 172 150
Sulfate (SO, .veevveeveveveereeesserens 8.4 8.7 88
Chloride (Cl)....cccecenverenenn. veaves 22 39 33
Fluoride (F) ....vcevevnveeennnnnennns .0 .0 .0
Nitrate (NOg) «.eeererrrreerareerenns .0 .0 b 0
Dissolved SOLdS ..c.ceverrrrennne. b6 b 249 375
Hardness as CaCOy:
Total ......... ceescesesntacersotasnas 36 36 63
Noncarbonate .......... 0 0 0
Color ..ivvierinincnnnnns ceretecnencnenns 80 8 17
PH.oivrririeiinnnnnn tessesesncrsesarsene 8.4 8.4 8.1
Specific conductance
(micromhos at 25 C.)........... -- -- --
TUurbidity coeeeeeiveacnns socnns cnnnnnns 77 7.9 -
Temperature (F.)-.. Tessesenane -- - -
Date of collection ............. seeees| Oct. 2, 1951 Oct. 2, 1951 | Sept. 4, 1951

gComposite, wells and Colorado River, from distribution system.
Sum of determined constituents.
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CALIFORNIA

LOS ANGELES
(Population, 1, 970, 358)

Ownership: Municipal; supplies also about 25, 000 people outside the city limits.
Total population supplied, about 2, 000, 000.

Source: Owens Valley Aqueduct (76 percent of supply); Los Angeles River sources
(10 percent of supply); Vanowen wells (8 percent of supply); miscellaneous local
wells (5 percent of supply); Colorado River distributed by Metropolitan Water
District of Southern California (1 percent of supply); emergency supply from
about 20 wells.

Treatment: Chlorination (except for a part of the supply from the emergency wells,
which is not treated). All major reservoirs are chlorinated at the outlets; oc-
casional chlorine residuals are carried from one reservoir to another.

Raw-water storage: Crowley Lake, 60, 000,000,000 gal; Haiwee Reservoir,

19, 500, 000, 000 gal; Bouquet Canyon Reservoir, 11,750,000, 000 gal; Lower
San Fernando Reservoir, 6,540, 000, 000 gal; Chatsworth Reservoir,
3,260, 000, 000 gal; other smaller reservoirs.

Finished-water storage: Many minor reservoirs and tanks for pressure regula-

tion. Total storage of both raw and treated water, 131, 000, 000, 000 gal.

The Owens Valley Aqueduct sources include 5 streams in Mono Basin, Owens
River, and at times about 100 deep wells in Owens Valley. The Mono Basin
streams are diverted through an 11 mile tunnel into Owens River, which is
impounded in Crowley Lake, with a capacity of 60, 000,000,000 gal. These
sources are combined in the aqueduct to supply the San Fernandoc Valley, the
southwest part of Los Angeles proper, and is mixed with other sources in the
remaining parts of the city. The total length of the Owens Valley aqueduct
(including the tunnel) is 244 miles.

The Los Angeles River sources include spreading grounds, infiltration gallery,
and 3 groups of wells: Verdugo, Headworxs, and Crystal Springs wells.
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(Analyses, in parts per million, by City of Los Angeles)

CALIFORNIA

ANALYSES

Owens Valley Los Angeles Vanowen
Aqueduct? |River Conduit®®|  Wells2
Silica (S10y) ..vevverrerenracesarerenss 18 23 24
Iron (Fé) ..cceeenenns ceereresnassenccns .04 .02 .00
Manganese (Mn) ........... cereerenes .02 .00 --
Calcium (Ca) .......... sescencccacscee 25 i 58
Magnesium (Mg)..cveveeeererereroens 5 20 16
Sodium (N2)eeeeeereereensneennens 34 52 33
Potassium (K) ..cceeevvecneenrencneee 4 4 3
Carbonate (COg) ...cuvvrrrcesarnsene - -- --
Bicarbonate (HCOg)....cocevureneess 142 231 192
Sulfate (SO)..c.ererernsnrnennecnes 23 139 96
Chloride (Cl)..... teeressescsssrassves 17 36 18
Fluoride (F) ...ccccveveeieneeecncennns .6 .4 .4
Nitrate (NOp) ..vvvererereenneneeneenns 1 12 4.9
Dissolved SOLidS v.cecevrruvreeneeen € 200 €478 €350
Hardness as CaCO,:
Total ...ccauee seesesesscsscnconne . 84 274 210
Noncarbonate ....cceveeesoeecncne. 0 84 53
L60) 14 s -- - --
o) ¢ SN ssssssssesenne 8.3 7.6 7.7
Specific conductance
(micromhos at 25 C.)....ccevee.. 320 720 540
Turbidity .......... - - -
Temperature (F.) cceceeseese ceesens 58 65 63
Date of collection cc.cvveveiiannannss -= -- ==
Depth (fEe1) ...uiuiiinieiiiiiiiiireiieeereernrersssesatncoassecororransanes 257-595
Diameter (INChes)......cccoviiriieiiiiiiiiiiniiiiienrenenssoosnaniens . --
Date drilled ............euuee.e. T P T T T PP EIY) -
Percent of supply .....ceevvieiiiininiiiiniiiiiionennee crevsesntensariocsneneenes 8

aAverage for 1950-51 fiscal year.
This analysis was calculated according to the percentage derived from
each of the sources. During the year the conduit may be supplied from Los

Angeles River sources, Owens Valley Aqueduct, and Vanowen wells.

¢ Sum of determined constituents.
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CALIFORNIA

LOS ANGELES--Continued

METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA

Ownership: Metropolitan Water District of Southern California; supplies 16 con-
stituent areas in 5 counties (Los Angeles, Orange, Riverside, San Bernardino,
and San Diego) in amounts from 0 to 98 percent of supply; 22 percent of the
total water production for these areas. Total population supplied, about
3,563, 000 (estimated as of July 1949).

Source: Colorado River impounded in Lake Havasu. Emergency supply from San
Gabriel River impounded in Morris Reservoir,

Treatment: La Verne plant (all Colorado River water except that through San
Diego Aqueduct): treatment varies somewhat, but in general is as follows:
prechlorination, activated carbon, coagulation with chlorine-activated silica
sol (sodium silicate), intermittent partial lime softening, rapid sand filtra-
tion, zeolite or polystyrene resin softening of part of the water so that the to-
tal effluent has a hardness of about 125 ppm, postchlorination, final adjust-
ment of pH with lime. San Diego Aqueduct: chlorination.

Rated capacity of treatment plant: 200, 000, 000 gpd (designed to be increased to
400, 000, 000 gpd).

Raw-water storage: Lake Havasu, 233, 600,000, 000 gal; Copper Basin Reservoir,
7,886,000, 000 gal; Lake Mathews, 34,870,000, 000 gal; Morris Reservoir,
12,810, 000, 000 gal; Gene Reservoir, 2,050, 000, 000 gal; San Jacinto Reser-
voir, 554, 000, 000 gal.

Finished-water storage: Palos Verdes Reservoir, 326, 000, 000 gal; Orange County
Reservoir, 65,000,000 gal; Corona Del Mar Reservoir, 4,900,000 gal.

Constituent areas of Metropolitan Water District of Southern California: Anaheim,
Beverly Hills, -Burbank, Coastal Municipal Water District, Compton, Fuller-
ton, Glendale, Long Beach, Los Angeles, Pasadena, San Diego County Water
Authority, San Marino, Santa Ana, Santa Monica, Torrance, and West Basin
Municipal Water District (new area in M, W. D, June 1949). The West Basin
Municipal Water District comprises the cities of El Segundo, Gardena, Hermo-
sa Beach, Manhattan Beach, Redondo Beach, Palos Verdes Estates, and indus-
trially important unincorporated areas.

Water is delivered from Lake Havasu by main aqueduct to San Diego Aqueduct and
to Lake Mathews. San Diego Aqueduct connects with the main aqueduct and
extends to San Vicente Reservoir of the San Diego system, a distance of 71.1
miles. The main aqueduct is 242 miles long; the total distribution system is
215 miles long, making a total aqueduct length of 457 miles.
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CALIFORNIA

ANALYSES
(Analyses, in parts per millions, by Metropolitan Water District of Southern Calif.)

Raw  [Finished Raw |Finished

water2 | water @ water@ | water?
Silica (8i0y) .......... 8.0 12 Hardness as CaCOy: )
Iron (Fe) .......... - - Total ....... ceseeseee 315 125
Manganese (Mn) ..... - - Noncarbonate...... 197 6
Calcium (Ca) ......... 79 31
Magnesium (Mg)..... 28 12 COlOT eseceees - .
Sodium (Na) .....cue.. 99 189 ) ; (N 8.4 8.8
Potassium (K) ....... 4 3 Specific conductance
Carbonate (COy) ..... 4 12 {micromhos at
Bicarbonate (HCO,) 137 121 25 C.)ucrrenrennennen 1,040 1,100
Sulfate (SO,) ..........| 290 290 Turbidity....ccooeeenes - -
Chloride (Cl))......... 79 83 Temperature (F. )... - -
Fluoride (F).......... .4 .4 ||Date of collection... - -
Nitrate (NOy) ......... .9 .2
Dissolved solids..... bes1  |Pgo2

Regular determinations at treatment plant, 1948 -49

Alkalinity Hardness

as CaCo, pH as CaCoO, Turbidity

(ppm) _ (opm)
Av]| Max|Min| Av |Max|Min| Av | Max|Min | Av | Max| Min

Raw water......... 119 127] 108/ 8.3 | 8.6/8.0| 334 343| 319 -- | -- | --
Finished water..] 111 | 151 63|8.8 | 9.3|8.4 | 133| 196 116 ~- | -- | --

;‘;‘Colorado River. Average for 1950-51 fiscal year.
Sum of determined constituents.
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CALIFORNIA

LYNWOOD
(Population, 25,823)

Ownership: Municipal; supplies also about 500 people outside the city limits.
Total population supplied, about 26, 300.

Source: 11 wells (2 to 12) ranging in depth from 352 to 956 ft.

The yield of the

wells is reported to range from 550 to 1,700 gpm, and to average 1, 158.

Treatment: None,

Storage: Elevated tanks, 300, 000 gal.

ANALYSES

{Analyses, in parts per million, by California State Dept. of Public Health)

Well 2 Well 3 Well 4 Well 7 Well 8
Silica (Si0p) cvvueeracanrnes 18 22 20 23 20
Iron (Fe) ......... cereeneees .05 -- .05 -- --
Manganese (Mn) .......... -- -- .1 - -
Calcium (Ca) .............. 112 Vi 62 58 54
Magnesium (Mg).......... 23 16 10 12 8.6
Sodium (Na) ............... 52 49 39 31 37
Potassium (K) ............ 4.4 4.1 3.2 2.4 4.0
Carbonate (COQy) .......... - -- 7 2 2
Bicarbonate (HCOQ,)...... 287 268 210 248 237
Sulfate (SO,) .....c.e. caevee 159 99 72 37 42
Chloride (Cl) .............. 81 36 22 17 15
Fluoride (F) ceeevuennnnn.. .4 .3 .3 .3 .3
Nitrate (NOg) ..cevevrnnennn -- -- -- 1.1 .3
Dissolved solids ......... 660 448 352 310 306
Hardness as CaCO,:

Total ...covieeenrenionnanen 375 259 197 192 171
Noncarbonate --«-.....- 139 39 13 0 0
61011} PPN 0 0 0 0 0
47 5 SRR, 8.2 8.3 8.9 8.5 8.6

Specific conductance

{micromhos at 25 C.) 910 656 517 471 454
Turbidity ....ceceeeeereennns .6 .5 .5 .05 .3
Temperature (F.)........ -- -- -- -- --
Date of collection ........ Apr. 27, | Apr. 27, | Apr. 27, Apr. 27,; Apr. 27,

1951 1951 1951 1951 1951

Depth (feet) ............... 352 436 790 610 864
Diameter (inches)........ 16 16 16 16 16
Date drilled ............... 1930 1924 1946 1907 1948
Percent of supply........ -- - - - -
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CALIFORNIA

MANHATTAN BEACH
(Population, 17,330)

Ownership: Municipal; supplies also about 7,200 people outside the city limits.
Total population supplied, about 24, 500.

Source: 6 wells (9 to 14), 70 percent of supply; Colorado River distributed by the
Metropolitan Water District of Southern California, 30 percent of supply. (See
Los Angeles.) Well 9 is reported to be 390 ft deep, and wells 10 to 14 are re-
ported to be 550 ft deep. The yield of each well is reported to be 800 gpm.

Treatment: The well water is not treated. The Colorado River water is softened
and filtered by the Metropolitan Water District of Southern California.

Raw-water storage: None.

Finished-water storage: 2,850,000 gal.

ANALYSES

(Analyses, in parts per million, by Carl Wilson, Los Angeles)

Well 9 Well 10 Well 11 Well 12| Well 13

Silica (Si0p) cvevervreranian. 19 25 25 26 22
Iron (Fe) ceevevcneenevannens -- .02 -- .05 .02
Manganese (Mn) .......... 0 - 0 0 0
Calcium (Ca) .............. 65 52 42 59 57
Magnesium (Mg).......... 18 17 17 21 17
Sodium (Na) ......cceeenene 76 94 86 104 80
Potassium (K) ............ - -- -- .- --
Carbonate (CQy) .......... 0 0 0 0 0
Bicarbonate (HCO)...... 2817 417 378 314 298
Sulfate (8O,) ...ccceuvunnnn. 28 3 1 16 35
Chloride (Cl) .............. 98 43 37 132 93
Fluoride (F) cecevvvvnnenne. - -- -- -- --
Nitrate (NOy) ..c.ccuneee. 0 0 -- 0 0
Dissolved solids ......... a445 2439 2394 |(a513 2461
Hardness as CaCOjy:

Total.cccveeeeerirnnnnenne. 236 200 175 234 237
Noncarbonate «-+c«--... 0 0 0 0 0
Color ........ tesecrsiasicnnes -- -- -- -- -
pH ........... cerresarinaseres 7.8 7.8 7.7 7.5 7.7

Specific conductance

(micromhos at 25 C.) -- -- -- -- -
Turbidity ...ccvoveeeenennn. -- - -~ - --
Temperature (F.)........ -~ -- -- -- --
Date of collection ........ | June 4, June 4, | June 4, June 4, June 4,

1951 1951 1951 1951 1951

Depth (feet) ............... 390 550 550 550 550
Diameter (inches)........ 16 16 16 16 16
Date drilled ............... 1940 1943 1943 1948 1949
Percent of supply ........ - - - - -

2Sum of determined constituents.
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: CALIFORNIA

MONROVIA
(Population, 20, 186)

Ownership: Municipal.
Source: 6 wells (San Gabriel 1 to 4, Chapman 5 and 6), 476, 420, 500, 530, 387,
and 424 ft deep, 94 percent of supply; 2 springs, 6 percent of supply. Auxil-

iary supply, surface water runoff from mountains when flow is adequate.
Treatment: Mountain and spring supplies are chlorinated. Well water is not

treated.
Storage: 8,000,000 gal.

ANALYSES

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

San Gabriel Chapman Surface water
Well 2 Well 6 run-off
Silica (Si0y) .cecevereveeerececerennnes 18 20 18
Iron (F€) cuceciureienrerenencnnennnes . -- .01 --
Manganese (Mn) ....ccceeeee.. -- -- --
Calcium (Ca) seeesersecsnsencecionnene 49 42 52
Magnesium (Mg)........... 15 11 15
Sodium (Na)....cceeveeecnrseerenenrens 14 20 17
Potassium (K) ...cceeeveeceneensennnne 1.0 3.5 3.0
Carbonate (COy) ...... cereerensecnne -- -- --
Bicarbonate (HCOy)........ccuuuvee. 193 204 244
Sulfate (SO....ccc0vnenee. cerecens vese 14 10 20
Chloride (Cl).....ceeerecnnenees ceeven 12 9.5 8.5
Fluoride (F)....... verserencensnne .4 1.0 .4
Nitrate (NOg) ....cvenereneen 16 8.0 .4
Dissolved SolidS .....ceeevverennnnns 2235 228 2170
Hardness as CaCOj:
© Total ccvccveirenennans ceessnterennaae 185 151 190
Noncarbonate ............ ceceneren 26 0 0
L6001 1+ ORI eesecessens -- - -
 +) ; SRR cerssesscescnnsons 7.5 7.7 8.2
Specific conductance
(micromhos at 25 C.)........... 395 362 408
Turbidity ceeeeeeiecnnces voone sennnnee 1.3 1.2 .9
Temperature (F. ) c-ccoeeee sestencas -- == --
Date of collection ............. veeres| May 4, 1951 May 4, 1951 | May 4, 1951
Depth (feet) ......cceecvereiivannnnnnn. 420 424 -~
Diameter (inches)......cc.ceuv.e.... 20 20 --
Date drilled ........cccovevieeiinnnnnn 1924 1928 --
Percent of supply .....ccccevnneenn. - - --

aSum of determined constituents
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CALIFORNIA

MONTEREY
(Population, 16,205)

Ownership: California Water and Telephone Co. ; supplies also Pacific Grove,
Carmel, and about 30,000 people in other communities. Total population
supplied, about 60,000.

Source: Carmel River (99 percent of supply) and 2 wells, 80 and 60 ft deep (1 per-
cent of supply).

Treatment: Alum, lime, and activated carbon as needed, pressure filtration, and
chlorination.

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

Raw-water storage: 1,532,000,000 gal.

Finished-water storage: 170,000,000 gal.

ANALYSES
(Analyses, in parts per million, by California State Dept. of Public Health)
Raw [Finished Raw |Finished

water 2 | watera water a2 | water @
Silica (SiOy) ...eeeeee. -- -~ ||Hardness as CaCOj:
Iron (Fe) ...... cressens 0.10 0.04 Total .ceorccccscescee Vi 76
Manganese (Mnp) ..... .0 .0 Noncarbonate...... 17 14
Calcium (Ca) .oveeeesel 16 13
Magnesium (Mg)..... 8.9 10 COlOT covsesrssesacesnces - -
Sodium (Na) ....eeeeee| 13 12 PH.covennnne erereenns 7.8 7.8
Potassium (K) ....... -- -- ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) 73 73 25 C.)ecrrencncnnenes - --
Sulfate (8O,) ....c....] 18 15 Turbidity...cceoeeeeees - --
Chloride (Cl) ......... 9.5 9.0 ||Temperature (F.)... -- --
Fluoride (F) .......... .3 .2 ||Date of collection... | May 8, | May 8,
Nitrate (NOy) ......... .0 .0 1951 1951
Dissolved solids..... 154 148

3 Carmel River.
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Ownership: Municipal.

CALIFORNIA

MONTEREY PARK
(Population, 20, 395)

Source; 4 wells (1 to 4), 410, 450, 1,110, and 480 ft deep. The yield of the wells
is reported to be 900, 1,300, 2,000, and 900 gpm. Emergency supply from

Southern California Water
Treatment: None.

Co.

Storage: Reservoirs, 4,000,000 gal.

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

Well 1 Well 2 Well 3 Well 4
Silica (810 «ivveeecrennnns 22 19 20 12
Iron (Fe)..... ceeseen cerecene - .02 -- .03
Manganese (Mn) ....c.ceevuvensnee -- -- -- --
Calcium (Ca) cevevererecnnanresens 35 39 30 38
Magnesium (Mg) .....ccevunes o 11 10 5.3 12
Sodium (Na)......ccoeerrvenennnns . 28 28 45 30
Potassium (K) ...ceevvevnrinienen 2.0 2.0 2.0 2.6
Carbonate (COy) .......covuuen... -- -- -- --
Bicarbonate (HCO,)............. a173 2176 2160 2185
Sulfate (SO,) «+eeereeeereceransnne 22 14 22 14
Chloride (Cl). .ccveveerareraannnes 21 20 23 24
Fluoride (F) .............. cernees .6 .6 .5 .5
Nitrate (NOg) .ccoveurveranranene . 7.5 12 4.9 14
Dissolved solids ............. 272 262 280 284
Hardness as CaCO,:

Total ......... 133 140 96 143
Noncarbonate ....... ceavenanes 0 0 0 0
Color........ teesesecess sescnsnranes 0 0 0 0
PH......... crrerensrrersnsensesienaes 8.2 8.4 8.6 8.4

Specific conductance

(micromhos at 25 C.) ...... 361 367 364 374
Turbidity ....... 1.0 .8 -8 -9
Temperature (F.) ...... -- == == o=
Date of collection......... wee..| Apr. 18,1 Apr. 18,) Apr. 18, Apr. 18,

' 1951 1951 1951 1951

Depth (feet) ..coceeevvnnennnennne 410 450 1,110 480
Diameter (inches) .............. 12 16 30-16 12
Date drilled ......cceceecnvrennns 1875 1924 1946 1945
Percent of supply ............... - - - --

2 Includes the equivalent of any carbonate (CO,) present.
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CALIFORNIA

NATIONAL CITY
(Population, 21, 199)

Ownership: California Water and Telephone Co. ; supplies Chula Vista and also
about 11, 000 people outside the city limits. Total population supplied, about
48, 000.

Source: Colorado River distributed by the Metropolitan Water District of Southern
California (92 percent of supply). (See Los Angeles.) National City well 1 (8
percent of supply). The well is 74 ft deep and is reported to yield 450 gpm.
Emergency supply from shallow wells in bed of Sweetwater River.

Treatment: Chlorination.

Raw-water storage: Sweetwater Reservoir, 9,500,000, 000 gal.

Finished-water storage: 790,000 gal.

ANALYSIS

(Analysis, in parts per million, by California State Dept. of Public _Health)

Well 1 Well 1
Silica (8i0,) ..cvevrenennnns 7.2 || Hardness as CaCOQ,:
Iron (Fe) .vvvvevvernrennenns .04 Total cevveeviiniiinnninnnnn. 180
Manganese (Mn) .......... - Noncarbonate ............ 6
Calcium (Ca) .............. 40
Magnesium (Mg) ......... 20 () (s ) SR --
Sodium (Na) ............... 132. 9+ SN 8.2
Potassium (K) ............ 13 Specific conductance
Carbonate (COQ) .......... 0 (micromhos at
Bicarbonate (HCOy) .,... 214 25 C.)oreervenrncerncnanenns --
Sulfate (SO,) ...ceeevnenennn 61 Turbidity ....c..cccvevenneee. -
Chloride (Cl1) .......eu..... 172 Temperature (F.).......... --
Fluoride (F) .ccccvvvennene. .3 || Date of collection ......... Feb. 8,
Nitrate (NO,) .............. a -- 1951
Dissolved solids ......... 551
Depth (fEet) c.vivvveiieiiiiiiiiiiiieiiiiiiiiiiiierieiiereattetesncnnteessnsenscnssas 74
Diameter (InChes)....cccviiiiiiiinniiiiiiiiiiiiiiiiiiiie e, 12
Date drilled ciiiveiiiiiiiiiiieieiietiineccnereececesrersessncecessecasscassnnsnes PO 1931
Percent of SUPPLY covevreitiiiiriiiiiiiiiiiieiiiiiiiiiieiiaitierrerensenanas 8

2 5um of determined constituents,
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CALIFORNIA

OAKLAND )
(Population, 384,575)

Ownership: East Bay Municipal Utility District; supplies also Alameda, Albany,
Berkeley, El Cerrito, Richmond, San Leandro, Vallejo (part of supply), other
smaller cities, and numerous unincorporated areas in Alameda and Contra
Costa Counties, Total population supplied, about 900, 000.

Source: Mokelumne River impounded in Pardee Reservoir (93 percent of supply);
local runoff into San Pablo, Upper San Leandro, Chabot, and Lafayette Res-
ervoirs (7 percent of supply).

Treatment: Orinda Plant (Mokelumne River): coagulation with alum, rapid sand
filtration, chlorination, and lime for pH adjustment. San Pablo and Upper San
Leandro Plants: aeration, coagulation with alum, sedimentation, rapid sand
filtration, chlorination, and lime for pH adjustment. Chabot and Grant Miller
(Lafayette Reservoir) Plants: coagulation with alum, sedimentation, pressure
filtration, chlorination, lime for pH adjustment.

Rated capacity of treatment plants: 196,000, 000 gpd.

Raw-water storage: Reservoirs: Pardee, San Pablo, Upper San Leandro, Chabot,
and Lafayette, 102,759, 000, 000 gal.

Finished-water storage: About 100 distribution reservoirs, 387, 900, 000 gal.

Pardee Reservoir, with a storage capacity of 68,400, 000, 000 gal, isabout 94 miles
northeast of the East Bay area. Water is released through an outlet tower into
the twin Mokelumne Aqueducts, together capable of delivering almost
100, 000, 000 gpd by gravity flow. By operating pumping plants the daily flow
can be increased to more than 210, 000, 000 gpd. Most of this water is treated
at the Orinda Filter Plant and transmitted into distribution mains; the remain-
ing amounts are stored in the four terminal reservoirs.

The storage capacity of the terminal reservoirs is as follows: San Pablo,

14, 000, 000, 000 gal; Upper San Leandro, 13,500, 000, 000 gal; Chabot,
4, 100, 000, 000 gal; Lafayette, 1,700, 000, 000 gal.

Although much of the water is served by gravity, the district requires 67 pumping

plants and over 100 distribution reservoirs to serve those at the higher eleva-

tions.
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CALIFORNIA

ANALYSES

(Analyses, in parts per million, by East Bay Municipal Utility District)

Finished

Finished

Finished

Finished

water 2 water water € water @
Silica (Si0p) weeeerrercerencacnenes 7.2 1.3 5.6 .4
Iron (Fe)eeeeeeerrennennnne creeres e 4 €2.6 €.6 €9
Manganese (Mn)....... ceeseerens .0 .0 .0 .0
Calcium (Ca)...cccveeveneneen 6.0 23 36 48
Magnesium (Mg) ..ccoeuveeeee LT 5.6 13 22
Sodium (_Na) ....................... 4.7 13 20 34
Potassium (K) ....cccoeveeeneees . - - -- --
Carbonate (COy) ...ceureeernnene. f o4 -- -- --
Bicarbonate (HCOy)............. 81 142 199
Sulfate (SO,) s+eseeresencnanes 1.1 24 45 T
Chloride (Cl)..cccecuerererennenns 5.0 13 18 32
Fluoride (F) ...c.cccecuueee ceveene .1 .1 .2 2
Nitrate (NO,) ...cceeunnnen. -- -- -- --
Dissolved SolidS ......ecevuu... €37 €122 220 316
Hardness as CaCO,:

Total ......... cessereccases 18 81 144 208
Noncarbonate .......ccceueenee 0 15 28 45
Color........ cerseness e cenes versens -- -- -~ --
4] R ceereeces terecsencsscare 9.1 8.0 7.9 7.9

Specific conductance

(micromhos at 25 C.) ...... -- -- -- --
Turbidity ....... vevesssrnseennnes . -- -- -- --
Temperature (F.) ...... - -- -- -=
Date of collection ...c.ocreseenss June 1950 | June 1950 June 1950

June 1950

2 Mokelumne River.
San Pablo Reservoir.

C Upper San Leandro Reservoir.

d Chabot Reservoir.
©Iron and aluminum oxides.

f Includes the equivalent of any carbonate (CO,) as bicarbonate (HCO,).
€ Sum of determined constituents.
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CALIFORNIA

ONTARIO

(Population, 22,872)

population supplied, about 23, 200.

Ownership: Municipal; supplies about 300 people outside the city limits. Total

Source: 8 wells (1 to 8), 600, 600, 604, 507, 551, 496, and 536 ft deep. The

yield of the wells is reported to be 945, 1,650, 1,500, 1,600, 2,400, 2,400,
1,420 and 450 gpm. Emergency supply from well and surface water of San
Antonio Water Co.

Treatment: None.
Storage: 14,750,000 gal.

ANALYSES

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

Well 1 Well 6 Well 7
Silica (810 «eceecererrnrncnnnns 27 29 34
Iron (Fe) ceveeevereveeerennesnenscnnnne -- .02 --
Manganese (Mn) ............... cevene - -- * -
Calcium (Ca) seceserrerensonnanas vesrs 53 47 46
Magnesium (Mg)...... ceserserrasanes 6.3 6.4 7.6
Sodium (Na)................. sessnne 15 16 18
Potassium (K) ..cocveeveeenenrennnnns 3.0 2.0 --
Carbonate (CO,)...... cersetnsnenenas 0 0 0
Bicarbonate (HCOy)....cccoeuvnuenns 200 187 172
Sulfate (SO.evevveersrervereeeenes 9.5 8.0 14
Chloride (Cl) .......... sesseenceans vos 7.0 6.0 9
Fluoride (F) ..cccceveeinreenrncennnens .4 .2 .4
Nitrate (NO,) .......... 1.9 2.5 2.6
Dissolved S0lidS ...cceveiiecenennene 236 208 238
Hardness as CaCOj:

Total ..... sresssecesssasassacccnnanes 158 144 145
Noncarhbonate ............ coenssen 0 0 4
1610] o) PN 0 0 0
| 3) & S U PPN 8.5 -- 8.5

Specific conductance

- (micromhos at 25 C.)........... 352 327 343
Turbidity coceeeeeenreee cevee vennnnee 1.6 2.2 1.7
Temperature (F, ) ccececeene tecanes - - -
Date of collection ..... croesenns oeeoe] Apr. 12, 1951 | Apr. 13, 1951 | Apr. 13,1951
Depth (feet) ......oeviivuiiieniininenns 600 551 496
Diameter (inches)........ccecevueeee 16 26 16
Date drilled ........covinnnveinninnnns 1910 1930 --

Percent of supply

...................
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(Population, 21, 567)

CALIFORNIA

OXNARD

Ownership: Municipal; supplies also about 2, 000 people outside the city limits.
Total population supplied, about 23, 600.
Source: 5 wells (1 to 5), 234, 234, 232, 250 ft deep (depth not reported for well 5).
The yield of the wells is reported to be 800, 800, 800, 800, and 1,000 gpm.

Treatment: None.
Storage: 1,000,000 gal.

ANALYSES

(Analyses, in parts per million, by Smith-Emery Co., Los Angeles, Calif.)

Wells
(composite Well 1 Well 5
sample)

Silica (Si0) ...coverrvrceraceneranenns 7.5 -- --
Iron (Fe) ............ reeecenncerecennne - 25 0
Manganese (Mn) ......oeeeeeeneenenns -- - .8
Calcium (Ca) seetesrerreseecancansenes 155 153 197
Magnesium (Mg)..ccveeereeneennnens 42 51 61
Sodium (Na)...ceveeererenrerenens 105 86 93
Potassium (K) .ceeeveeereneerneees . -- -- -
Carbonate (COy) ..... ceenersennseenes 3 0 0
Bicarbonate (HCOg)..cueurvaraeanns 262 230 248
Sulfate (SOy).ccecersecerneenceassaress 471 501 625
Chloride (C))...... tersrresacesararavas 55 58 61
Fluoride (F) ......... ceeerensenecnsans - .6 LT
Nitrate (NOg) ...ceuvuernrnceiencnnsens -- 6.0 2.4
Dissolved SOLdS ..ueeeeeeeererrvenns 2968 2969 31,160
Hardness as CaCOy:

Total .......... seccsssncccasensasenne 561 594 745
Noncarbonate .....c...cceeeeecennes 340 402 540
(676 U+ } PN -- -- --
2] - S 8.2 7.4 7.4

Specific conductance
(micromhos at 25 C.)........... 1,500 - --
Turbidity ........ - -- --

Temperature (F,) ccecececcceccnans
Date of collection «vecieereeenenseese

Nov. 24, 1950

Dec. 8, 1950

Dec. 8, 1950

Depth (feet) .......covveeeiiiniennanene
Diameter (inches)......ccceeeeeuenn.
Date drilled .........cccovuvenne beeees
Percent of supply ....cceeevieniennns

234
14
1912

14

2Sum of determined constituents.
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CALIFORNIA

PALO ALTO

(Population, 25,475)

Ownership: Municipal; supplies also about 9, 750 people outside the city limits.

Total population supplied, about 35, 200.

Source: San Francisco city supply (see San Francisco) 60 percent of supply, 9-
wells, 250 to 600 ft deep, 40 percent of supply.

Treatment: Chlorination.
Raw-water storage: --

Finished-water storage: 4, 980,000 gal.

ANALYSES

(Analyses, in parts per million, by California Stat-eﬂ Dept. of Public Health)

Main Mayfield |Middlefield Oregon
Station Well2 Well Well
Silica (Si0,) vvreeveerereeernnnnnnn -- -- - -
Iron (Fe)eiiveneeminenrnenrennes .04 .6 0 . 26
Manganese (Mn) .....coeeueeeenee .0 0 0 .1
Calcium (Ca) ceceveennnreneens 61 41 39 82
Magnesium (Mg) ....ccovuenrnnee 14 12 11 22
Sodium (Na)..cevereeeeererernenne 86 65 110 102
Potassium (K) .....ceceueee veeves -- -- -- --
Carbonate (COg) cecevrerecnrenns 0 0 0 0
Bicarbonate (HCOg)....cvuvrenne 283 244 PAD 254
Sulfate (SO,) +rerrevereraraeraene 44 40 33 33
Chloride (C1). .cceeevererereneanee 83 35 90 170
Fluoride (F) ...ccceeuveenn eeceeen .0 0 0 1
Nitrate (NOg) c.vveeerrreerrneenes .4 1.1 0 1.8
Dissolved solidS ...cccecnienenee 575 438 552 668
Hardness as CaCO,: .
Total ......... 211 151 142 291
Noncarbonate .......... cerenes 0 0 0 87
7.7 7.9 7.9 8.1
Specific conductance
(micromhos at 25 C.) ...... -- -- -- --
Turbidity coiveeeeereeccccncicncenns == == - ==
Temperature (F.) ..... ceesenees -= -- - ==
Date of cOllection .ceeecereenenre Feb. 6, Feb. 6, Feb. 6 Feb. 6
- 1951 1951 1951 1951
Depth (feet) .....cccceevneenenn. . 446 526 | 600 512
Diameter (inches) .............. 14 14 14 14
Date drilled ....cccivevveieennnne 1926 1931 1932 1930
Percent of supply .....c.cueuvete -- - -- --

2 Also known as Park Boulevard Well.
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CALIFORNIA

PASADENA
(Population, 104,577)

Ownership: Municipal.

Source: Colorado River distributed by Metropolitan Water District of Southern
California, 62 percent of supply (see Los Angeles); 14 wells ranging in depth
from 642 to 1, 220 ft, 35 percent of supply; Arroyo Seco, Eaton Canyon, and
Millard Streams, 3 percent of supply.

Treatment: Colorado River: softenedand filtered by Metropolitan District of
Southern California (see Los Angeles). Local supplies: chlorination and am-
moniation,

Rated capacity of treatment plant: --

Raw-water storage: --

Finished-water storage: 103,000,000 gal.

ANALYSES

(Analyses, in parts per million, by City Of Pasadena)

Jourdan | Garfield |Woodbury, Sunset Copelin
Well 2 Well 2 well2 | well? Well?

Silica (SiO;) seseecssersasnas 30 30 26 30 30
Iron (Fe) ......... R .03 .03 .06 .03 .03
Manganese (Mn) .......... -- -- -- - --
Calcium (Ca) .............. 42 20 24 37 47
Madgl'nesi(um)(Mg) .......... 11 4.0 3.7 11 15
Sodium (Na) ........cceee..
Potassium (K) . ........... 17 25 33 23 26
Carbonate (CO,) ceserenees 0 0 0 0 0
Bicarbonate (HCO,)...... 178 99 123 159 216
Sulfate (SO,) ..ccovureranee 13 13 21 18 28
Chloride (Cl) ...c.eeuvee.e. 10 10 12 14 13
Fluoride (F) ........... - - - - -
Nitrate (NO,) .............. 8.7 9.9 6.7 14 6.4
Dissolved solids ......... P19 b 161 b 187 b 925 b 979
Hardness as CaCO,: ‘

Total....oevereeeirennanne. 151 65 74 139 179
Noncarbonate «cceceeeeee 5 0 0 9 2
Color ........ ceeneteranes -- -- -- -- --
PH ...cc.c..... cevresreteenasioe 7.4 7.7 7.8 7.4 7.3

Specific conductance

(micromhos at 25 C.) -- -- -- -- --
Turbidity .....ccceeeeeeennns -- - -- -- --
Temperature (F.)........ - - - - -
Date of collection ........ - - -- - -
Depth (feet) .............. . 729 720 1220 751 700
Diameter (inches)........ 26 26 26 26 26
Date drilled ............. . 1926 1921 1930 1924 1921
Percent of supply........ 11 7 6 6 3

aAverage for year 1950-51.

Sum of determined constituents.

35



CALIFORNIA

PASADENA--Continued

ANALYSES

(Analyses, in parts per million, by City oAf_lz__asadena)

Eaton | Arroyo Eaton | Arroyo
Canyon | Seco Canyon | Seco
Stream?|Stream? Stream?| Stream?
Silica (8i0y) ..eceveres 19 24 Hardness as CaCOj:
Iron (F€) ccooceevenneee .04 0Tl Total weeeeecscccnnans 175 213
Manganese (Mn)..... . - --|{ Noncarbonate...... 4 5
Calcium (Ca) ......... 45 56
Magnesium (Mg)..... 15 18 COlOr cesseessserasennsen - -
Sodium (Na) .....cee.. > 14 2 PH eurerrrerenrenacecncnes 8.2 7.9
Potassium (X) ..... . Specific conductance
Carbonate (COy)..... 0 0 (micromhos at
Bicarbonate (HCO,) | 208 254 25 C.)eeeevenaocanas - --
Sulfate (SO,) .......... 21 36 Turbidity ...cooeevneees -- --
Chloride (C))......... 7.2 13 Temperature (F.)... -- --
Fluoride (F) .......... - --{{Date of collection... -- --
Nitrate (NOy) ......... .4 .4
Dissolved solids.....| 224 [P 299

éAverage for year 1950-51
Sum of determined constituents
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CALIFORNIA

POMONA
(Population, 35,405)

Ownership: Municipal. .

Source: 12 wells (1 to 12) ranging in depth from 495 to 1, 104 ft, and 2 tunnels
(1 and 3). The yield of the wells is reported to range from 400 to 1,500 gpm,
and to average 843 ga..

Treatment: None.

Storage: Reservoirs, 15,000,000 gal.

ANALYSES
(Analyses, in parts per million, by California State Dept. of Public Health)
Well 4 Well 5 Well 6 Well 11 | Tunnel 3
Silica (SiOp) .evreervrennsans 20 19 18 23 16
Iron (Fe) ......... ceerenrene - - - -- --
Manganese (Mn) .......... - - - - -
Calcium (Ca) ......... 72 52 68 52 317
Magnesium (Mg).......... 12 8.5 7.6 9.3 4.0
Sodium (Na) .........ceeuee 12 20 32 12 31
Potassium (K) ............ 11 4.6 4.4 3.8 3.0
Carbonate (CQ,) .......... - -- -- - -
Bicarbonate (HCO,)...... 214 184 170 189 172
Sulfate (SO,) ...cceevnuuee.e 29 27 64 20 21
Chloride (Cl) .............. 11 9 13 7.0 10
Fluoride (F) veveverannene. .3 .4 .2 .3 .8
Nitrate (NO) ..ceuvvrennne. 48 32 80 17 13
Dissolved solids ......... 321 270 386 256 218
Hardness as CaCOQ,:

Total...... cerrenrcnnenacns 231 166 202 169 108
Noncarbonate «-«sceeeee. 56 15 62 14 0
[670) Us) U 0 0 0 0 0
3] ¢ ISR 7.0 7.3 7.1 7.3 7.3

Specific conductance

(micromhos at 25 C.) 495 403 540 382 330
Turbidity ....cccceveeunn... 1.2 .8 T .6 .9
Temperature (F.)........ - -- - - --
Date of collection ........ May 9, | May 9, May 9, May 9, May 9,

1951 1951 1951 1951 1951

Depth (feet) ............... 537 575 560 566
Diameter (inches)........ 20 20 20 20
Date drilled ............... 1940 1930 1933 1947
Percent of supply ........ -- - - -
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CALIFORNIA

REDONDO BEACH
(Population, 25, 226)

Ownership: California Water Service Co. ; suppliesalso Hermosa Beach and about

3,000 people outside the city limits.

Total population supplied, about 40, 000.

Source: 13 wells ranging in depth from 286 to 600 ft (95 percent of supply); auxil-
iary supply from Colorado River distributed by the Metropolitan Water Dist-

rict of Southern California (5 percent of supply).

(See Los Angeles.) The

yield of the wells is reported to range from 180 to 1,052 gpm, and to average

557 gal.
Treatment:

Chlorination of well water.

tered by the Metropolitan Water District of Southern California.

Storage: 3,450, 000 gal.

ANALYSES

Colorado River water is softened and fil-

(Analyses, in parts per million, by California Water Service Co., San Jose, Calif.)

Well Well Well Well Well
5-04 21-01 22-01 25-01 5-02
Silica (Si0p) ceverecesrereees 21 28 18 33 21
Iron (F€) eeveveereerennnnnne .01 .22 .01 .08 .22
Manganese (Mn) ........ v .03 .10 .07 .0 .07
Calcium (Ca) .............. 52 38 48 27 54
Magnesium (Mg)..... 15 24 15 12 16
Sodium (Na) ........ ceasans 56 79 54 99 62
Potassium (K) . ........... - - -- - -
Carbonate (COg) ..ovv.uen. -- -- - -- --
Bicarbonate (HCO;)...... 252 305 263 305 254
Sulfate (SO,) .ceecvvrnaeneas 44 5.3 23 12 43
Chloride (Cl) .............. 44 71 44 50 56
Fluoride (F) cccvvvveeneenen - - -- - -
Nitrate (NOy) ..cceeunneenns 2.5 .6 0], .0 1.8
Dissolved solids ......... 2359 2403 3332 384 agng
Hardness as CaCQ,:
Total...covvernnerennnnnnns 191 194 182 117 200
Noncarbonate --«ceeeeeee 0 0 0 0 0
Color ......... ceerrecacenenae -- -- -- -- --
pH ........... creeererecseences 7.9 7.7 7.8 7.9 8.0
Specific conductance
(micromhos at 25 C.) 612 715 590 653 644
Turbidity ......ccevevennnes 0 0 0 0 0
Temperature (F.)........ 74 74 T2 5 72
Date of collection ........ Apr. 13, Feb. 19, | Apr. 25, May 10, [ Apr. 11,
1950 1951 1950 1950 1950
Depth (feet) ............... 520 450 600 504 340
Diameter (inches)........ 16 16 16 16 16
Date drilled ............. . 1949 1944 1948 1950 1908
Percent of supply ........ - - - - -

2Sum of determined constituents.
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CALIFORNIA

REDWOOD CITY
(Population, 25, 544)

Ownership: Municipal; supplies also about 4, 900 people outside the city limits.
Total population supplied, about 30, 400.

Source: Hetch Hetchy aqueduct of the San Francisco supply. (See San Francisco.)
Emergency supply from local wells.

Treatment: Chlorination by City of San Francisco.

Storage: 6,420,000 gal.

\

ANALYSIS
(Analysis, in parts per million, by City of San Francisco)
Finished Finished
water 2 water
Silica (Si0,) .......c.ccuv... 7 Hardness as CaCQy:
Iron (Fe) .c.oceevnnennnnen. .03 Total covvereeininrevencnnns 56
Manganese (Mn) .......... 0 Noncarbonate ............ 8
Calcium (Ca) ..........c.... ‘ 15 =
Magnesium (Mg) ......... 4.6 [|COLOT .icverrvnraniecsncncsanens --
Sodium (Na) ....c.ccceunene 11 PH coreeineiienrenrnenenns, eene 7.5
Potassium (K) ............ -- || Specific conductance
Carbonate (CQy) .......... 0 {micromhos at
Bicarbonate (HCOy) -.... 59 25 C.)eevvrernerernnnreennns 163
Sulfate (SO,) .vecvvevennnnee 19 Turbidity ........... vevennees --
Chloride (Cl) .ecvvevennsnes 9 Temperature (F.).......... --
Fluoride (F) ...cc...cuee... .1 || Date of collection ......... Mar. 1,
Nitrate (NOj) ...veeerennns A : 1950
Dissolved solids ......... 95
2 Composite sample.
RICHMOND

(Population, 99, 545)

Ownership: East Bay Municipal Utility District. (See Oakland.)
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CALIFORNIA

RIVERSIDE
(Population, 46, 764)

Ownership: Municipal; supplies also about 1, 600 people outside the city limits.
Total population supplied, about 48,400.

Source: 26 wells in the San Bernardino artesian basin. Well depths range from
300 to 1,192 ft. Most of these wells are flowing. Auxiliary supply from 5
wells in Riverside.

Treatment: None.

Storage: Reservoirs, 22, 000, 000 gal.

ANALYSES

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

Com- Hunt Cooley

posite _ | Warren Ra“bz Wells Wells

sample® | Well2 | Well2 | (5 yong) | (9 wells)
Silica (Siog) sesserssesseraas 16 17 15 18 18
Iron (Fe) ......... - - .01 -- -
Manganese (Mn) .......... - -- - -- -
Calcium (Ca) ........ce.... 27 33 28 26 35
Magnesium (Mg)...... 4 4.4 2.7 4.9 7.0
Sodium (Na) ..... cecees 50 16 57 51 31
Potassium (K) . ...ceueune. - 3.2 5.6 3.6 4.4
Carbonate (CQy) .......... 0 - - .- --
Bicarbonate (HCOy)...... 162 144 151 162 175
Sulfate (SO,) ......... ——_ 34 16 44 31 28
Chloride (Cl) .............. 18 5.5 27 24 8.0
Fluoride (F) ceveeeenenenn. .4 .5 .8 .4 .2
Nitrate (NOy) ...ccovnnnes -- 1.1 1.4 1.9 1.3
Dissolved solids ......... boag 170 246 262 216
Hardness as CaCO,:

Total..... teerececransranes 84 102 80 85 116

Noncarbonate -««eceeeeee 0 0 0 0 0
(6061 10 S, - 0 0 0 0
) 3 -— 7.2 7.4 7.7 7.4
Specific conductance :

(micromhos at 25 C.) 350 266 208 374 355
Turbidity ..ccceccvciennenas. -—- 1.2 .9 .9 .D
Temperature (F.)........ -- -- -- -- --
Date of collection ........ Nov. 17,| May 8, May 8,| May 8, May 8,

1950 1951 1951 1951 1951
Depth (feet) ............. teecsesssssesnns . 1,137 1,192| 409-868 520-1,138
Diameter (inches)........... ceees 20 20| 10-20 10-20
Date drilled .........coeuvininevnenrannens ’ 1930 1931 1912-46 1899-1947
Percent of SUPPlY ...c.couuvvevineninnns 4 -- - - -
gCity tap.

Sum of determined constituents.
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CALIFORNIA

SACRAMENTO
(Population, 137,572)

Ownership: Municipal; supplies also about 13, 500 people outside the city limits.
Total population supplied, about 151,100. Southern California Water Co.
supplies about 4 percent of the population.

Source: Sacramento River (96 percent of supply); 20 wells (owned by Southern
California Water Co.), 4 percent of the supply.

Treatment: Sacramento River: coagulation with alum, sedimentation, rapid sand
filtration, and chlorination. Wells: none.

Rated capacity of treatment plant: 64,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 14,000,000 gal.

The intake in the Sacramento River is just below the mouth of the American River.
Analytical data indicate that at times the water withdrawn represents chiefly
American River water.

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

water @ | water a water 2 | water 2
Silica (8i0y) ......eee. 9.2 9.1 ||Hardness as CaCOj:
Iron (Fe) cceceveeeeneee .0 .0 Total secesecsscccnsee 20 21
Manganese (Mn)..... - - Noncarbonate...... 0 6
Calcium (Ca) ......... 4.6 5.0
Magnesium (Mg)..... 2.0 2.0 ||COlOr ceecceccarcases cons 15 0
Sodium (Na) .....c... 1.5 1.5 [{PH ceeoreecrnccnccnceceens 7.2 6.7
Potassium (K) ....... .6 .9 ||Specific conductance
Carbonate {(COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 23 18 25 C.)ucorenrncnncnes 46.8 54.6
Sulfate (SO,) ....ecevee 1.7 7.6 || Turbidity........ cesees - --
Chloride (Cl) ......... .9 1.4 || Temperature (F.)... 54 58
Fluoride (F) .c.cceeue. .0 .0 ||Date of collection... June 6,| June®,
Nitrate (NOy) ....... o .6 .4 1952 1952
Dissolved solids..... 36 37

2 Sacramento River.
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CALIFORNIA

SAN BERNARDINO
(Population, 63, 058)

Ownership: Municipal.

Source: 28 wells ranging in depth from 40 to 1,408 ft (82 percent of supply), and
Lytle Creek (18 percent of supply). The yield of the wells is reported to range
from 125 to 2, 900 gpm, and to average 1,298 gal (data on 21 wells).

Treatment: Chlorination of creek water; well water not treated.

Storage: Reservoirs, 37,690, 000 gal.

ANALYSES
{Analyses, in parts per million, by California State Dept. of Public Health)
Antin LTSt &) fora | PeITS Lytle
Well 5 Sierra Wa; Well 1 Hill Creek 2
e Well e Well 3 ree
Silica (Si0p) covereravensens -— 14 9 15 -—
Iron (Fe) .cooevevennannnnn. - .03 - - 0
Manganese (Mn) ..... - - - - -
Calcim (Ca) ......... 24 52 47 31 52
Magnesmm Mg) .......... 1.8 9.5 7.7 6.1 6
Sodium (Na) ........eceueee 44 12 17 32 41
Potassium (K) ............ 2.2 4.0 4.0 .3 -
Carbonate (CQ,) .......... - - - - -
Bicarbonate (HCO,) ...... 127 210 188 129 244
Sulfatg (SO,) cvieeeeee ceenee 42 13 30 27 27
Chloride (Cl) .............. 7.4 4.8 10 18 12
Fluoride (F) .ccevvvennnn.n. .4 .4 .4 .8 --
Nitrate (NOS) .............. 1.3 5.3 3.7 3.5 -
Dissolved solids ......... 232 244 240 | P197 b 958
Hardness as CaCOy:

Total...cceecireneennnnnns 67 169 149 102 154
Noncarbonate seceeeeesss 0 0 0 0 0
L161+) [+ N 0 0 0 0 --
pPH ........... teresssatarcanans 8.8 8.5 8.4 8.0 8.0

Specific conductance

(micromhos at 25 C.) 319 339 325 352 -
Turbidity ..ccceveeneenennnns 1.1 1.1 1.0 3.5 --
Temperature (F.)........ -~ - - -- --
Date of collection ........ Apr. 18, | Apr. 18, | Apr. 18, | Apr. 18, 1940

1951 1951 1951 1951

Depth (feet) ............. . 1,408 700 752 265
Diameter (inches)........ -- 20 16 20
Date drilled ............... 1929 1948 1920 1930
Percent of supply........ - - - -

2 8pecial Bulletin No. 63, California Water Supply Statistics, California
State Dept. of Health.
Sum of determined constituents.
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CALIFORNIA

SAN DIEGO
(Population, 334, 387)

Ownership: Municipal; supplies San Dieguito Irrigation District, Santa Fe Irriga-
tion District, La Jolla, Del Mar, and part of Coronado. Total population sup-
plied, about 342, 000.

Source: San Diego River system (62 percent of supply), Cottonwood-Otay system
(32 percent of supply), and San Dieguito system (6 percent of supply). Emer-
gency supplies from Lake Henshaw, Sweetwater River water furnished by
California Water and Telephone Co., and Colorado River through the San
Diego aqueduct of the Metropolitan Water District of Southern California. (See
Los Angeles. )

Treatment: Alvarado plant: prechlorination, coagulation with ferric sulfate,
partial softening with lime, settling, recarbonation, rapid sand filtration,
postchlorination, and adjustment of pH with lime. Lower Otay plant: pressure
filtration and chlorination. Torrey Pines plant: pressure filtration and chlo-
rination. There are several stations for chlorination only. Fluoridation is
scheduled to begin at the Alvarado plant within the first few months of 1952.

Rated capacity of treatment plant: Alvarado plant: 66, 000,000 gpd. Lower Otay
plant: 16,000,000 gpd. Torrey Pines plant: 3,000,000 gpd.

Raw-water storage: 130,076,000, 000 gal.

Finished-water storage: 136, 000, 000 gal.

The percentages of supply shown above are the "normal' percentages. Consider-
able quantities of Colorado River water have been used for the past few dry
years, due to extremely low production of local supplies. For the year ending
June 30, 1951, almost 90 percent of the supply came from the Colorado River,
distributed through the San Dieguito system and San Vicente Reservoir.

The San Diego River system includes water from the San Diego River and tribu-
taries, and is stored in El Capitan and San Vicente Reservoirs, However,
most of the water received at present in San Vicente Reservoir is Colorado
River water through the San Diego Aqueduct. Water from the San Diego River
system is treated at the Alvarado Plant.

The Cottonwood-Otay system includes water from Buchman and La Posta Creeks
(tributaries of Cottonwood Creek) stored in Morena Reservoir, Cottonwood and
Pine Valley Creeks stored in Barrett Reservoir, and Dulzura Creek stored in
Lower Otay Reservoir. All Cottonwood-Otay sources eventually reach Lower
Otay Reservoir.

The San Dieguito River system stores water from the San Dieguito River in Lake
Hodges and San Dieguito Reservoir. Water in this system is treated at Torrey
Pines plant.
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CALIFORNIA

ANALYSES

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

El Capitan | San Vicente | Lower Otay |[San Dieguito
Reservoir | Reservoir | Reservoir | Reservoir
Silica (Si0p) v.eeveenes cerrenvarees (a) [EY) (a) (a)
Iron (Fe)eeeeeeenrerineeenens - .03 -- .03
Manganese (Mn) ...eceeereeeniens -- -- -- --
Calcium (Ca) ccoeererenneeenrecess 44 76 36 84
Magnesium (Mg) .ccceeevenrenans 22 34 32 38
Sodium (Na)..cccecerececerearenens 36 88 86 91
Potassium (K) ...coeeevennnnenn . 4.0 4.8 3.8 - 4.3
Carbonate (COg) ...ccecuvenrnnnne 7 5 7 4
Bicarbonate (HCOy).......... 179 148 265 186
Sulfate (SO,) «++esesesseecerenuanes 51 268 44 271
Chloride (C1)...cceveineeenrnnnns 41 80 91 96
Fluoride (F) ..cccceeeencecoessces .4 .4 .6 .4
Nitrate (NOg) cocuvierianaecnnonnes 2.4 1.3 1.8 1.7
Dissolved s0lidS .cc.cceeevennnee 290 646 450 678
Hardness as CaCOj:
Total .......... cesencan 198 329 222 366
Noncarbonate ........... 39 200 0 208
016 1) N -- -- -- --
2] s SRS 8.5 7.8 8.2 8.0
Specific conductance
(micromhos at 25 C.) ...... 501 990 759 1,000
Turbidity ...coovreerecenernnnns 1.1 .8 .6 -6
Temperature (F.) ...cceeeee -- -- -- --
Date of collection .cceeeceueneens May 21, May 24, May May 9,
1951 1951 1951 1951

2Mean silica values obtained from quarterly analyses for the fiscal year 1950-
51 by Carl Wilson, Los Angeles, are as follows: El Capitan Reservoir, 21 ppm;
San Vicente Reservoir, 9 ppm; Lower Otay Reservoir, 10 ppm; San Dieguito

Reservoir, 17 ppm.
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CALIFORNIA

SAN FRANCISCO
(Population, 775,357)

Ownership: Municipal; furnishes the entire supply for Belmont, Belmont Water
District, Burlingame, Moffett Field, Redwood City, San Carlos, San Mateo,
and Sunol; furnishes part of the supply for Alameda County Water District,
Atherton, Daly City, Menlo Park, Millbrae, Palo Alto, and South San Fran-
cisco. Total population supplied, about 975, 000.

Source: Hetch Hetchy system (60 percent of supply), Alameda system (approxi-
mately 30 percent of supply), Peninsula system (approximately 10 percent of
supply). Emergency supplies from Sunset wells system and from Lake Mer-
ced, within San Francisco.

Treatment: Chlorination, copper sulfate for algae control in open reservoirs.
Aeration of water from Calaveras Reservoir. Fluoridation authorized in
November 1951,

Raw-water storage: Storage reservoirs, total capacity 187, 630, 000, 000 gal.

Finished-water storage: Distribution reservoirs, total capacity 315, 600, 000 gal;
elevated tanks, total capacity 2, 780, 000 gal.

The Hetch Hetchy system includes the Tuolumne River impounded in Hetch Hetchy
Reservoir, Eleanor Creek impounded in Lake Eleanor, and Cherry River.
These waters are combined at Early Intake, 155 miles east of San Francisco,
where they enter the aqueduct leading to San Francisco.

Hetch Hetchy Reservoir has a storage capacity of 117, 300, 000, 000 gal, Lake
Eleanor a storage capacity of 9, 000,000,000 gal, while the present capacity of
the aqueduct is about 92, 000,000 gpd. Under construction (1951) is a dam on
Cherry River which will create a new reservoir with a capacity of
86, 000, 000, 000 gal. Also under construction is a second section of aqueduct
across San Joaquin Valley which will increase the capacity of the aqueduct to
140, 000, 000 gpd.

The Alameda sources lie on the east side of San Francisco Bay within the drainage
area of Alameda Creek. The chief source is Calaveras Reservoir, which im-
pounds Calaveras Creek and Arroyo Hondo, and water diverted from upper
Alameda Creek through a tunnel. Calaveras Reservoir has a storage capacity
of 31,550, 000, 000 gal, and its water flows by gravity to enter the Hetch Hetchy
aqueduct. During dry years water is also obtained from two underground
sources: Sunol filter galleries on Alameda Creek and wells in the vicinity of

_Pleasanton. When these sources are used, the water is pumped into the Hetch
Hetchy aqueduct near the Bay Crossing Division.

The Peninsula system includes chiefly three reservoirs: Crystal Springs, Pilar-
citos, and San Andres. These reservoirs catch and store the local runoff;
also Crystal Springs is the terminal reservoir for the Hetch Hetchy aqueduct,
which includes all of the Hetch Hetchy and Alameda sources. The storage
capacity of each reservoir is as follows: Crystal Springs, 22, 580, 000, 000
gal; San Andres, 6,190,000,000 gal; Pilarcitos, 1,010,000,000 gal. Water
from Pilarcitos Reservoir is released to San Andres Reservoir. Water from
Crystal Springs and San Andres Reservoirs is supplied to a number of dis-
tribution reservoirs throughout the city. Crystal Spring lines supply down-
town, commercial, waterfront areas of the city, and peninsula communities
as far south as San Carlos. San Andres lines furnish water to residential areas
of San Francisco. Bay Crossing lines (Hetch Hetchy aqueduct) supply peninsula
communities south of San Carlos and some communities in Alameda County.
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(Analyses, in parts per million, by City of San Francisco)

CALIFORNIA

ANALYSES

ﬁ‘lgfgﬁly Calaveras|Pilarcitos| Sunol Pleasanton

Reservoir Reservoir | Reservoir | Galleries Wells
Silica (8i0) .vvveeerrreneen. 3.8 5.0 3.7 14 11
Iron (Fe) ......... corneasies .02 .02 .02 .03 .02
Manganese (Mn) .......... 0 0 0 0 0
Calcium (€a) .eveverrennnen 1.1 25 15 52 63
Magnesium (Mg).......... 1.4 8.8 5.1 14 29
Sodium (Na) .......ceeeenee .1 8.8 14 26 28
Potassium (K) . ........... - - - - -
Carbonate (CQy) .......... 0 0 0 0 0
Bicarbonate (HCQ,)...... 7 105 70 193 283
Sulfate (SO,) ........ ceasens 1.6 17 6.5 63 47
Chloride (C1) .cevuveennnnse 1 Vi 20 21 30
Fluoride (F) ccceeveenrneen. .1 .1 .0 .1 .1
Nitrate (NOQj) ...cccueenene. .1 .2 .1 .0 1.0
Dissolved solids ......... a3 a194 299 2986 2348
Hardness as CaCOy:

Total...... cereenrenperecne 9 99 59 1817 275

Noncarbonate «.cseceeeee 3 13 1 29 44
COlOT ..cveereeeincennncnnenes - -- - -- --
1) ; PPN 6.4 .17 7.5 7.9 8.0
Specific conductance '

(micromhos at 25 C.) 19.7 225 175 466 606
Turbidity ..ccceceevecennenes -- - -- -- -
Temperature (F.)........ - - - - -
Date of collection ........ June 1949 {June 1949 | June 1949 1948 January

1949

28um of determined constituents.
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CALIFORNIA

SAN FRANCISCO--Continued

ANALYSES

(Analyses, in parts per million, by City of San Francisco)

Crystal Springs| San Andres Bay Crossing
lines lines lines
Silica (Si0) ceeeeeerrerrerarecnrecenes 7.5 7.0 ' 3.0
Iron (Fe) veeverererernnnanns cessrenenes .02 .01 .05
Manganese (Mn) .............. ceseene 0 0 0
Calcium (Ca) ..... eesesscsssscsensee . 13 14 7.5
Magnesium (Mg)....cceeveerrennnes . 5.6 6.2 3.4
Sodium (Na)....... vecoreescensrnrsacne 11 12 5.3
Potassium (K) ....cceceeveverennnnes . - - --
Carbonate (COy) .....cccenvuerensee . 0 0 0
Bicarbonate (HCOg)......ccevueneeee 66 71 34
Sulfate (SO,).....cccuuvren. ceernene 13 12 8.7
Chloride (Cl1) ....cccvvveevnennne ceeves 10 15 5
Fluoride (F) ...cocevvvuvecncnnnens .1 .0 .0
Nitrate (NOy) .......... .0 .1 .0
Dissolved SOLidS .....ccoveennne ags aj02° 850
Hardness as CaCO,:
Total .eivieniinienasiecercniesecnnas 54 58 33
Noncarbonate ............ ceocarone 1 2 5
L0701 14 ) N .- -- --
13 - SN 7.9 7.8 7.3
Specific conductance
(micromhos at 25 C.)..cceeerene 152 170 85

Turbidity ....... vesseses secss connnens
Temperature (F., ) cccceorccrcrcceecs
Date of collection ccecesecereenennss

Apr. 17, 1951

Apr. 17, 1951

Aug. 18, 1950

28um of determined constituents.
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CALIFORNIA

SAN JOSE
(Population, 95, 280)

Ownership: San Jose Water Works (private); supplies also Los Gatos and about
65, 300 people outside the city limits. Total population supplied, about 165, 500.
Source: 41 wells ranging in depth from 185 to 1,535 ft (60 percent of supply); Los
Gatos and Saratoga Creeks (40 percent of supply).
Treatment: Wells: chlorination for some, others untreated. Creeks: chlorina-
tion, occasional use of chlorine dioxide and ammonia. ‘
Rated capacity of treatment plant: --
Raw-water storage: Impounding reservoirs for streams, 2,485,000, 000 gal.
Finished-water storage: Distribution reservoirs, 42,800, 000 gal,

ANALYSIS
(Analysis, in parts per million, by California Water Service Co.)
Composite Composite
water 2 ' water 2

Silica (Si0,) ..evvvevrennnns 21 Hardness as CaCQy:
Iron (Fe) ........ reerereanas .04 Total cvvevnvinininnninnnnns 194
Manganese (Mn) .......... .00 Noncarbonate ............ 8,
Calcium (Ca) ...... Teevenes 42 '
Magnesium (Mg) ......... 21 (61 1) PN --
Sodium (Na) "............... 29 PH cevevevnnes teesssetrtaaasenans 8.2
Potassium (K) ............ 1 Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 222 25 C. )erereenrerererneennans 475
Sulfate (SO,) ...ceveeneenn.. 41 Turbidity ........... veenennes -
Chloride (Cl) .............. 16 Temperature (F.).......... -
Fluoride (F) ...cevevvvennnn. .1 || Date of collection ......... 1950
Nitrate (NQy) .............. 6.8
Dissolved solids ......... b 988
Depth (fEet) .ovveieiriiiiiiiiaeiiteieieieiesiermmenecsscssessoronsesssssssassnnes --
Diameter (INChesS) ..c.cccveviiiviiieirieiisiieietiiiiiiiieeieiieiiieriernienss --
Date drilled ......c.cccceuenes fettrtenehetrettett et eneretata e raeaateeaternenass -
Percent of SUPPLY ..cccierriieiiiiiiiiiiiiiiiiiiiiieieii it teca s eresaaes 100

aMean for 1950.
b Sum of determined constituents.

SAN LEANDRO
(Population, 27,542)

Ownership: East Bay Municipal Utility District. (See Oakland.)

SAN MATEO
(Population, 41, 782)

Ownership: California Water Service Co.

Source: Crystal Springs Reservoir (see San Francisco). Emergency supply from
10 wells, ranging in depth from 237 to, 445 ft.

Treatment: Chlorination of water from Crystal Springs Reservoir by City of San
Francisco; softenipg by lime-soda process,and chlorinationof well water,.
when used.

Finished-water storage: 5,540,000 gal.
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CALIFORNIA

SANTA ANA
(Population, 45,533)

Ownership: Municipal.

Source: Colorado River distributed by the Metropolitan Water District of Southern
California , 83 percent of supply. (See Los Angeles.) Six wells (7, 12 to 16),
960, 466, 960, 978, 1,140, and 1,050 ft deep, 17 percent of supply.

Treatment: Chlorination of well water; Colorado River water treated by Metro-
politan Water District of Southern California. (See Los Angeles.)

Raw-water storage: --

Finished-water storage: 2,060,000 gal.

ANALYSES
(Analyses, in parts per million, by California State Dept. of Public Health)
Well 13 Well 14 Well 15 Well 16

Silica (S10y) teveeeeceerrencroecnes 18 16 18 15
Iron (Fe)uevurecererrersserssencenes .05 .07 .00 .00
Manganese (Mn) ...ccceereerninae .00 .00 .00 .00
Calcium (Ca) ceveeerrrererenesens 51 63 50 67
Magnesium (Mg) ......cceueeeeee 18 16 19 20
Sodium (Na)..... cecrseerensannee 45 43 43 43
Potassium (K) ...ceeeevrnnennnnnn 1.9 2.3 1.7 1.3
Carbonate (COy) .......cccuueeee. - -- -- --
Bicarbonate (HCOg)sucrreererass 204 230 207 2p8
Sulfate (SO,) ++«ccrerresiaocenesnee 93 74 90 B3
Chloride (Cl)...cceueeeareenenens 39 54 35 53
Fluoride (F) ...ccceeueeene ereseee .3 .5 .3 C .4
Nitrate (NOg) ..ccvevueeneeerenee . 16 12 4.4 21
Dissolved S0ldS ...eeeereereeees| 2383 2394 2364 2406
Hardness as CaCOy:

Total coeevercencercirsacerencanss 203 225 205 2560
Noncarbonate ........... 36 36 35 79
Color.ccceienicnene - -- - -
PH..oooennen. 7.5 7.4 7.5 1.5

Specific conductance

(micromhos at 25 C.) ...... 645 708 ‘ 625 685
Turbidity .cceeveueenneerane creeeens <1 <1 <1 <1
Temperature (F.) .....coeeneeee - -- -- --
Date of collection........... «ess| Sept. 25, Sept. 25, Sept. 26, Sept. 25,

1951 1951 1951 1951

Depth (feet) ..........cennnnne. 960 978 1,140 1,050
Dxamete::r (inches)............... 18-16 20-16 26-16 20-12
Date drilled ...............eeuuns 1925 1932 1929 1927
Percent of supply ......... ceeens -- -- -- LT

2Sum of determined constituents.
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CALIFORNIA

SANTA BARBARA
(Fopulation, 44, 913)

Ownership: Municipal; supplies also about 400 people. outside the city limits.
Total population supplied, about 45, 300.

Source: Santa Inez River impounded in Gibraltar Reservoir, 60 percent of supply;
9 wells ranging in depth from 473 to 946 ft, 40 percent of supply. The yield of
the wells is reported to range from 250 to 800 gpm. Auxiliary supply, 5 wells.
There is an emergency connection with a private water company.

Treatment: Santa Inez River water: prechlorination, lime-soda softening, recar-

bonation, coagulation with alum, rapid sand filtration, and postchlorination.

Well water: chlorination.

Rated capacity of treatment plant: 6, 000, 000 gpd.
Raw-water storage: Gibraltar Reservoir, approximately 4, 700, 000, 000 gal.
Finished-water storage: Reservoirs, 64,000,000 gal.

Santa Inez River is supplemented when available by water from Tecolote Tunnel.

When water from this source is used no softening is done.

Sheffield Reservoir

serves to distribute both Santa Inez River and Tecolote Tunnel water.

ANALYSES

(Analyses, in parts per million, by Pomeroy & Associates, Pasadena, Calif.)

Yanonali | Soledad é?l‘::;z oe La
Silica (Si0p) sieeererecrniersaranns 32 32 38 28
Iron (Fe)eeeverreererecensennnnns .1 .0 .0 .0
Manganese (Mn) ...eeeeeereecnens - - - -
Calcium (Ca)..cecveeee. cesscsonse 70 88 103 81
Magnesium (Mg) ...ccceeveennens 23 24 36 23
Sodium (Na)...c.ecveeeneeereerenns 53 5 54 42
Potassium (K) .ccceeeeceenrancnns 1.7 2 2.0 1.4
Carbonate (COy) ..cveuenree - -- -- --
Bicarbonate (HCOy).......... 251 301 249 252
Sulfate (SO,) ++eeeeerecees senenss o 134 135 106 125
Chloride (Cl).............. 27 65 131 30
Fluoride (F) .ccceveerercrcererene .4 .3 .4 .3
Nitrate (NOg) ..ccvveeveensarrenes .6 2 40 4
Dissolved S0lidS ...cccveereneene 2465 a572 2633 2459
Hardness as CaCOj:

Total ccovecireracaensecnnnanene . 268 319 408 295
Noncarbonate ..........ccc..... 64 72 201 90
6101 1+) PP, -- -- -- -
PH ctviiiiieniicnsscnsonsecssccnsanne 6.9 7.2 6.7 7.0

Specific conductance
(micromhos at 25 C.) ...... -- -- -- --
Turbidity .c.cereeecinanss -- - - -
‘Temperature (F.) .. ccceecenes - -- -- --
Date of collection....cccceeee.e . Aug. 29, Aug. 29, Aug. 29, Aug. 29,
1951 1951 1951 1951

2 gum of determined constituents.

50



SANTA BARBARA--Continued

CALIFORNIA

Yanonali Soledad (ﬁ%}i‘% &%h%
Depth (feet) .uveeerrrerennnnnnnn. 946 635 529 698
Diameter (inches) .............. 14 14 14 S 14
Date drilled ........eovveeennnen 1950 1948 1948 1948
Percent of supply ............... -- -- - --
ANALYSES
(Analyses, in parts per million, by Pomeroy & Associates, Pasadena, California)
Finished |Tecolote Finished |Tecolote
) water 2 | Tunnel water 2| Tunnel
Silica (Si0)) .......... 24 28 Hardness as CaCOj:
Iron (Fe) .....c.eveue.. - -- Total ....... cessensen 220 52
Manganese (Mn)..... - - Noncarbonate...... 42 0
Calcium (Ca) ......... 46 14
Magnesium (Mg)..... 25 4.0 {COMOT coernecacrenrcranes - -
Sodium (Na) .......... 99 117 [PHeeeverrenn. reeeeenees 7.6 8.2
Potassium (K) ....... 2.4 6.7 ||Specific conductance ‘
Carbonate (COy) ..... - - (micromhos at
Bicarbonate (HCO,) 214 236 25 C.)ececncsnscasens -- -
Sulfate (SO,) ..cveeeens] 224 08 Turbidity ....ceeeveeese -- -
Chloride (Cl) ......... 19 11 Temperature (F.)... - -
Fluoride (F) ..cceueees 7 .8 ||Date of collection... | Aug. 6, | Aug. 6,
Nitrate (NOy) ..... 1.2 1.2 195 1951
Dissolved solids..... bsgr |b3gq

2 Sheffield Reservoir.
Sum of determined constituents.
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CALIFORNIA

SANTA CRUZ
(Population, 21, 970)

Ownership: Municipal; supplies also about 11, 000 people outside the city limits.
“Total population supplied, about 33, 000.

Source: -Coastal streams: Laguna Creek Majors Creek, and Liddell Creek (57
percent of supply); San Lorenzo River (39 percent of supply), 3 wells each 100
ft deep (4 percent of supply).

Treatment: San Lorenzo River: prechlorination, activated carbon, pressure fll—
“tration, and postchlorination. Coastal streams: chlorination. Wells: chlo-
rination, and addition of Calgon for stabilization.

Rated capacity of treatment plant: 6,750, 000 gpd.

Raw-water storage: None.

Finished-water storage: Reservoirs and tanks, 45,800,000 gal.

Water from the coastal streams flows by gravity to Santa Cruz. San Lorenzo
River water is first treated, then pumped to the system.

ANALYSES

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

San Lorenzo San Lorenzo
River River Bay Street

(raw water) |(finished water)] Reservoir?2
Silica (Si0) ...... ceteennese ceeeeecees -- -- --
Iron (Fe) vevvereenenreennens .1 -- -
Manganese (Mn).... .0 - --
Calcium (Ca) esesenee .o 33 37 55
Magnesium (Mg)..cccoeeeeeens cons 11 6.8 5.1
Sodium (Na)....coeeverennrennenns cecne 22 20 12
Potassium (K) .ccevevrevenececnssnses -- -- --
Carbonate (COy)..... 0 0 0
Bicarbonate (HCOy).....ccvceuernene 110 126 177
Sulfate (SO cuiceceierecnierccenrens 56 26 24
Chloride (C))..... seesseeseseesarasves 20 24 12
Fluoride (F) ............ cereecsnsesens .0 .2 .0
Nitrate (NOg) ccevuvnevreeerenes 1.5 .0 .9
Dissolved SOLdS ...evvrereerenns b 198 202 220
Hardness as CaCOy:

Total ......... cesesaane 128 123 160
Noncarbonate ...ceeevecrveccenes 37 20 15
(616314} RS -- -- --
pH....... ettenteeecncerereensensernsnren 7.6 7.9 7.6

Specific conductance

(micromhos at 25 C.)........... -- 3417 370
Turbidity .ccevveneeeeen coveen cenerens - < 1.0 <1.0
Temperature (F.) cceeeeees secesaans -- -- ==
Date of collection «............. «....| Jan. 30, 1951 | Oct. 16, 1951 | Oct. 16,1951

~ ACoastal streams (finished water).
Sum of determined constituents.
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CALIFORNIA

SANTA MONICA
(Population, 71,595)

Ownership: Municipal.

Source: Colorado River distributed by the Metropolitan Water District of Southern
California, 91 percent of supply (See Los Angeles ); 8 wells ranging in depth
from 250 to 468 ft, 9 percent of supply. The reported yield of the wells is
from 500 to 1, 750 gpm. Emergency supply from Southern California Water
Co.

Treatment: Colorado River water is softened and filtered by the Metropolitan

' Water District of Southern California. The well water is not treated.

Raw-water storage: --

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

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

Well1 | Well 2 Well1 | Weil 2
Silica (8i0p) .......... 14 -- ||Hardness as CaCOj:
Iron (Fe) ....... .00 .0 Total weeeeececnsesene 201 295
Manganese (Mn)..... .00 .0 Noncarbonate...... 109 136
Calcium (Ca) ......... 64 66 '
Magnesium (Mg)..... 32 33 COlOr sseecssece coresssns - -
Sodium (Na) ........ . 49 44 PH . ccvrrininiininnnnens 7.0 7.1
Potassium (K) ....... 1.3 -- ||Specific conductance
Carbonate (COy)..... - 0 (micromhos at
Bicarbonate (HCO,) | 222 201 25 C.)ueeeenrncnnnnns 725! -
Sulfate (SO,) .....ooees| 119 138 || Purbidity......c.ceee. ‘<1 -
Chloride (C))......... 53 42 Temperature (F.)... -- --
Fluoride (F) .......... .3 .4 ||Date of collection... |Sept.25, | Sept. 25,
Nitrate (NOy) ....... . 20 .6 : 1951 1951
Dissolved solids.....] 485 493 [
Depth (feet) ....ociviiieniernienrneneerireeseceieerienensanns ceererreenennns 250! 250
Diameter (INCHES)......cccvvereevirereienenrerninieceerienrecenrersenenes 16 16
Date drilled .......ccceeeeiemimieerieieieeieeerencesensossnssssessasessonens 1920 1940
Percent of SUPPLY ...cciveeieiierriiciieerierieterieereserierseensessnsennes - -
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manganese control, chlorination, and dechlorination by sulfur dioxide.

SANTA ROSA
{Population, 17,902)

Ownership: Municipal; supplies also about 12,000 people outside the city limits.
Total population supplied, about 30,000.

Source: 7 wells (2 to 6, Peters Springs well, and Ralphine well) 900, 300, 1,000,
290, 915, 139, and 846 ft deep, 67 percent of supply; Santa Rosa Creek and
MacRae Springs, 33 percent of supply. MacRae Springs furnishes less than
1 percent of supply. The yield of the wells is reported to be 380, 325, 950,
250, 1,500, 575, and 450 gpm. Water from Santa Rosa Creek and MacRae
Springs is stored in Lake Ralphine. Water from Peters Springs and Ralphine
wells is pumped into Lake Ralphine during the summer months.

Treatment: Wells 2 to 6: aeration and po.yphosphate (Calgon) for iron and

Ralphine: chlorination after long storage.
Rated capacity of treatment plant: 6,500,000 gpd.
Raw-water storage: Lake Ralphine, 135,000,000 gal,
Finished-water storage: Reservoirs, 2,800,000 gal.

Lake

ANALYSES
(Analyses, in parts per million, by Brown and Caldwell, San Francisco)
Peters Finished
Well 42| Well 6 | Springs [ Lake water
Well Ralphine | (city tap)
Silica (SiOp) cverecrecrecsnes 93 89 95 38 84
Iron (Fe) eeceveereereennrens .33 .27 .33 .52 .27
Manganese (Mn) .......... .09 .07 .10 .03 .18
Calcium (Ca) .......ceeuue. 28 29 34 22 30
Magnesium (Mg) .......... 18 18 21 19 18
Sodium (Na) .....ccceeenene
Potassium {K) ............ } 59 67 64 25 58
Carbonate (CO,) .......... 0 0 0 14 V]
Bicarbonate (HCO,)...... 285 290 346 168 280
Sulfate (SO,) .ccvecerrecnans .9 9.9 2.9 7.0 8.8
Chloride (Cl1) .c.oceuveneen. 27 28 16 11 25
Fluoride (F) ceeeevecerenns. -- - -- -- --
Nitrate (NO,) .ecvevrnnnenne .0 7.0 1.0 3.1 1.5
Dissolved solids ......... 366 391 405 222 364
Hardness as CaCO,:

Total.coevveeincennannnnns 144 147 171 133 149
Noncarbonate ««ce... 0 0 0 0 0
(610] 10} SRR 0 -- 0 5 -
1] ; SRR crerecesranes 8.0 7.4 8.1 8.4 7.5

Specific conductance

(micromhos at 25 C.) 550 479 610 334 486
Turbidity .....cceveenneenne. 2 -- 0 7 --
Temperature (F.)........ -- -- -= -- --
Date of collection ........ Jan. 19, | Aug. 31, | Jan. 22, |Feb. 10, Sept. 19,

1948 1950 1948 1949 1950

Depth (feet) ............... 1,000 915 139
Diameter (inches)........ 16-10 16 8
Date drilled ............... 1940 1950 1923
Percent of supply ........ - - --




CALIFORNIA

SOUTH GATE
(Population, 51,116)

Ownership: Municipal.

Source: 17 wells ranging in depth from 551 to 1,600 ft. The reported yield
of the individual wells is from 400 to 1, 900 gpm. There are emergency cross-
connections with the Huntington Park and Walnut Park systems.

Treatment: None.

Storage: 1,300,000 gal.

ANALYSES
(Analyses, in parts per million, by Smith Emery Co., Los Angeles, Calif.)
Well 5 | Well 15 | Well 17 |Well 18 | ‘Well 20
Silica (8iQy) ........ versenns 16 14 13 12 14
Iron (Fe) cocereerneecnannne -- - - -1 -
Manganese (Mn) ceereseres - - -- -] -
Calcium (Ca) ............ . 55 68 60 63 | . 62
Magnesium (Mg)..... 8.9 18 18 12 | - 14
Sodium (Na) ........ 47 46 46 29 | . 34
Potassium (K) . ........... -- -- - -1 -
Carbonate (CQ,) .......... 0 0 0 0 o
Bicarbonate (HCOy) ...... 213 238 244 238 | 219
Sulfate (SO,) .cccocevrnenens 59 103 64 37 | 73
Chloride (Cl) ...c.ceevunne 28 32 41 26 | 23
Fluoride (F) ..coeveennnenn -- -- -- -- --
Nitrate (NOQ,) .............. -- -- -- - | -
Dissolved solids ....... ..| 2319 2398 2362 2996 2328
Hardness as CaCO,: j
Total...eevrceeerincnnnns 174 246 225 208 | 214
Noncarbonate «+cec-eee.e 0 48 24 12 | 32
66) 11 N cerenens -- -- -- -— -
pPH ........... crecesracnrensees 7.4 7.6 7.8 7.5 | 7.8
Specific conductance
(micromhos at 25 C.) 500 600 570 450 | 520
Turbidity .....ceceee.. ceaeane -- -- -- - --
Temperature (F.)........ - -- -- -- -
Date of collection ........ Nov. 2, | Nov. 2, Nov. 2, | Nov. 2, Nov. 2,
1950 1950 1950 1950 . 1950
Depth (feet) ............. . 1000 700 551 792 1,400
Diameter (inches)...... . 12 12 16 18 18
Date drilled ............... 1923 -- 1931 1945 1949
Percent of supply ........ - - - - -

2Sum of determined constituents.
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CALIFORNIA

STOCKTON
(Population, 70, 853)

Ownership: California Water Service Co. ; supplies also about 29, 000 people out-
side the city limits. Total population supplied, about 100, 000.

Source: 37 wells ranging in depth from 198 to 1, 050 ft.

Treatment: 7 wells at Station 1: aeration, chlorination, and Calgon. Water from
all but 5 wells is chlorinated.

Rated capacity of treatment plant: --

Raw-water storage: None.

Finished-water storage: Reservoirs and tanks, 3, 000, 000 gal.

ANALYSES
(Analyses, in parts per million, by California Water Service Co., San Jose, Calif.)
Range of

Well Well Well - a

1-09 18-01 | 22-01 |stifumisa| Mean
Silica (SiOp) ceevvervcennnne. 54 43 AT 40 - 64 49
Iron (Fe) ceeeveecrenenennnen .08 .04 .07{ .00 - .34 .08
Manganese (Mn) ...... .14 .08 .14| .00 - .72 .09
Calcium (Ca) .............. 38 10 22 4.0 - 93 20
Magnesium (Mg).......... 20 4.9 5.9 | 2.9 - 52 10
Sodium (Na) ........ 1 31 71 15 - 227 65
Potassium (K) .....c...... -- - —| - - -
Carbonate (CQy) .......... - - - -- - -
Bicarbonate (HCO,) 160 118 163 115 - 219 164
Sulfate (SO,) cesosssecses 3.8 3.4 2.4 .5 -12 4.0
Chloride (Cl) ..cccccueueen. 134 6 67 6 - 410 63
Fluoride (F) veceeevenrnnnnn - -- — - - --
Nitrate (NO,) .............. b 6.8 b .1 b .6 .0-14 2.6
Dissolved solids ......... 408 158 298 158 - 828 296
Hardness as CaCO,:

Total..... reecsssnsecnrenes 176 44 8 22 - 446 91
Noncarbonate «+seeeesees 46 0 0 - -- 0
(070 (o) OO -- - - - -- -
PH ........... tesseretsesectnen 7.8 7.9 8.0/ 7.5-8.6 8.0

Specific conductance )

(micromhos at 25 C.) 715 211 475211 - 1595 471
Turbidity ..... N -- -- B - --
Temperature (F,)........ -- -- -=f == -- --
Date of collection ........ Apr. 19, July 21, | July 21, 1951 1951

1951 1951 1951
Depth (feet) ............... -- 408 420
Diameter (inches)........ 30 30-16 30-16
Date drilled ............... -- 1947 1949
Percent of supply........ -- -- -

aBased on 37 analyses (1 analysis from each well) 1951.
b Sum of determined constituents.
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CALIFORNIA

TORRANCE
(Population, 22,241)

Ownership: Municipal; supplies also about 4, 200 people outside the city limits.
Total population supplied, about 26, 400.
Source: 3 wells, 570, 540, and 492 ft deep (60 percent of supply); Colorado vaer
distributed by the Metropohtan Water District of Southern California, 40 per-

cent of supply.
1,350, 1,350, and 950 gpm.

(See Los Angeles.) The yield of the wells is reported to be

Treatment: Well water is chlorinated. Colorado River water is softened and fil-

tered by the Metropolitan Water District of Southern California.

Storage: 2,320, 000 gal.

(Analyses, in parts per million, by Montgomery & Pomeroy,

ANALYSES

Los Angeles, Calif.)

Torrance
Well 1 Well 2 Distoich
Well 1
‘Silica (S10.) vvierreriencescascarareane - - 24
Iron (Fe) cievevceeencecnesenarneennnnes .30 .25 .25
Manganese (Mn)...... cesonens crveeee - -— 0
Calcium (Ca) seeesecsesenescrcrrecsene 36 33 39
Magnesium (Mg).....cecervneracenee 15 14 14
Sodium (Na).....cceeeneeens cereene 73 75 69
Potassium (K) ..c.ceveenenrecncenees 7.1 7.9 6.3
Carbonate (COy) ...ccvenrreecneennen 0 -- 0
Bicarbonate (HCOy)....c..cccoenunene
Sulfate (SOg.cceeeereeneee 267_ 0 272_ 0 243_ 3
Chloride (Cl) ..... creecreserstnraseves 68 63 78
Fluoride (F)........... cestencensasene - - .0
Nitrate (NOg) ..eeceeerrrrersersnnerens 0 -- -
Dissolved S0lidS .....ceeveerenenenes ag3q adg97 Agpy
Hardness as CaCOy: 1
Total ciccveieneeicnniecniscnnccensens 150 143 154
Noncarbonate ......cccceveeneencas 0 0 0 .
(61010 SR cecrasersaseancss . - - -—
1) ; ST, ceesnaee tecasccoscccsoee - - 7.7
Specific conductance
(micromhos at 25 C. )..ccceeenres - - -
Turbidity ......... 0 0 0
Temperature (F.) ccecesescnsecneens - - -
Date of collection «eceeeeeressenese.s] Feb. 15, 1947 | Feb. 15, 1947 Nov. 12, 1948
Depth (feet) ...cocevuuvieiinvinnennnnnd 570 540 492
Diameter (inches)......c..ceceeeen.d 16 16 14
Date drilled ........cceovevenciianend 1935 1935 1936
Percent of Supply ......ccccevenveenes - - --

2 Sum of determined constituents.
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CALIFORNIA

VALLEJO
(Population, 26, 038)

Ownership: Municipal; supplies also about 44, 350 people outside the city limits. -
Total population supplied, about 70, 400.

Source: 61 percent of the supply is obtained from East Bay Municipal Utility Dist-
rict (see Oakland). Surface waters impounded in reservoirs: Gordon Valley
Creek (26 percent of supply), Green Valley Creek (13 percent of supply).

Treatment: Water from East Bay Municipal Utility District treated by the District
(see Oakland). Local supply:. prechlorination, coagulation with alum, sedi-
mentation, activated carbon, postchlorination, and lime for pH control.

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

Raw-water storage: Reservoirs, 6, 053 600 000 gal

Finished-water storage: 49,000, 000 gal

ANALYSES

(Analyses, in parts per million, by City of Vallejo, Calif.)

Green | Gordon Green | Gordon
Valley_| Valley Valley Valley
Creek ? | Creek 2 Creek ® | Creek?
Silica (Si0p) «cevverees 28 5.0 ||Hardness as CaCO,:
Iron (Fe) ccccvnevncrens .0 .0 Total wecersceccecanas 29 170
Manganese (Mn) ..... ) .0 Noncarbonate...... 0 29
Calcium (Ca)...... 6.0/ 41
Magnesium (Mg) ,,,,, 3.0 17 COlOr eseccccccrcccensens 10 5
Sodium (Na) ....... - pH........ creereseneracns nn 7.9
Potassium (K) ....... > 10 27 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 37 183 25 C.)eeeuccrncnnnens - -
Sulfate (SO,) ...coeue.e 10 65 Turbidity...cccoeenens 10 25
Chloride (C)) ......... 8 11 Temperature (F.)... -- -
Fluoride (F) .......... .0 .0 ||Date of collection... June June
Nitrate (NO) ......... 1.0 .0 1950 1950
Dissolved solids..... 90 263

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCQ, as CaCO, Turbidity

(ppm) (ppm)

pH
Avi{Max| Min| Av |Max| Min| Av {Max|Min | Av|Max|Min

8.2 5.6 80 [110 {60 20 {400 | 10
7.4] 7.4 80 |110 | 60 2 5( 0

w» O

Finished water...|] -= | == | =-

2Raw water.



CALIFORNIA

WHITTIER
(Population, 23, 820)

Ownership: Municipal.

Source: 6 wells (1, 5, 7to 9, and 11), 434, 680, 1,000, 302, 664, and 837 ft deep.
The yield of the wells is reported to be 800, 1,800, 2,200, 4,300, 3,750, and
4,200 gpm. ‘

Treatment: None.

Storage: Reservoirs, 18,400, 000 gal.

ANALYSES
{Analyses, in parts per million, by Truesdail Laboratories Inc., Los Angeles)
Well 5 Well 7 Well 8 Well 9 Well 11
Silica (SiOp) vecrerecressesse 25 14 18 16 20
Iron (Fe)......... - -- - - -
Manganese (Mn) ........ . - - - - -
Calcium (Ca) .............. 83 61 63 44 33
Magnesium (Mg) .......... 16 13 9.5 6.0 3.8
Sodium (Na) ........... eeee 34 20 13 12 22
Potassium (K) ............ - -- - - ==
Carbonate (COQ) .......... 0 0 0 0 0
Bicarbonate (HCO) ...... 257 219 206 159 144
Sulfate (SO,) ...ceeverenenes 101 40 24 1.9 .0
Chloride {Cl) .............. 18 17 18 20 15
Fluoride (F) .c.c..cceuve.e. - -- -- -- -
Nitrate (NO;) ..euvunennen a 1 4 4.5 8.2 .0 2.2
Dissolved solids ......... 405 ag 2955 2118 2167
Hardness as CaCQ,:

Total...... tecesteveenranas 275 205 196 134 97
Noncarbonate ««+sceeaee. 62 26 27 4 "0
COlOr ..aceiirenceneeainnenne -- -- - - --
13 ¢ RN . 7.2 7.2 8.0 7.9 8.1

Specific conductance

{mxicromhos at 25 C.) 672 453 406 291 297
Turbidity ......cceceneneeee. - - -- - . =
Temperature (F.)........ -- -- -- -- --
Date of collection ........ May 21, | Jan. 18, | Jan. 18, Jan. 18, | Jan. 18,

1951 1951 1951 1951 1951

Depth (feet) ............. . 680 1,000 302 664 837
Diameter (inches)........ 26-18| 18-14 24 24 20
Date drilled ............. . 1922 1930 1931 1933 1948
Percent of supply........ -1 - == -- -- -

2Sum of determined constituents.
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OREGON

OREGON

ALBANY
(Population, 10,115)

Ownership: Mountain States Power Co. ; supplies also about 330 people outside the
city limits. Total population supplied, about 10, 450.

Source: South Santiam River (through power canal).

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

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

Raw-water storage: None.

Finished-water storage: 890,000 gal.

ANALYSIS
(Analysis, in parts per million, by Elgin Water Softener Corp., Elgin, nl.)
Finished Finished
water water
Silica (SiOp) ecvrverrnranne 17 Hardness as CaCOy:
Iron (Fe) ..covvevneennnnnnn. - Total ...ecavennenns freeaenes 42
Manganese (Mn) .......... - Noncarbonate ............ 15
Calcium (Ca) .............. 15
Magnesium (Mg) ......... 1.2 [[COlOT .ccvveiriinnnciniccnnnnans -
Sodium (Na) .....ecevennn.. 4.3 JIPH ceeirernteeneiceniiencinconns -
Potassium (K) ............ -~ || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 33 25 C.)eeeerrercnnennrennnnen -
Sulfate (SO,) ..ocvevevnnnnns 19 Turbidity ......cccceeeevennen -—
Chloride (Cl) .............. 3.6 || Temperature (F.).......... -
Fluoride (F) ............... 2, 2 || Date of collection ......... - Apr. 12,
Nitrate (NQy) .............. b-" 1945
Dissolved solids ......... 76
Regular determinations at treatment plant,
Alkalinity Hardness
as CaCQ, pH as CaCoO, Turbidity
(ppm) ‘ (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... - - - U DU I D S [ I
Finished water...| o —~l-=J70!l--}--]4a3{--1}|-- - | ==} ==

2Determination by Oregon State Board of Health, November 1950.
Sum of determined constituents.
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OREGON

ASTORIA
(Population, 12,331)

Ownership: Municipal; supplies also Tongue Point Naval Station and some other
consumers outside the city limits. Total population supplied, about 14, 800.

Source: Bear Creek and tributaries impounded in 3 artificial lakes. Intake locat-
ed about 11 miles east of Astoria.

Treatment: Chlorination and occasional use of copper sulfate for algae control.

Rated capacity of treatment plant: 5,200,000 gpd.

Raw water storage: 200,000,000 gal.

Finished water storage: 24,000,000 gal.

The color and turbidity of the water are variable, being highest from September
through November.

ANALYSIS
(Analysis, in parts per million, by 13th Naval Dist. Sanitation Engineering Lab.)
Finished Finished
water water
Silica (Si0,) ...eceecenrenes 28 Hardness as CaCOQy:
Iron (Fe) ........ ceeenee .18 Total .ivevrnvvaneincnennnns 27
Manganese (Mn) ....... e 0 Noncarbonate ............ 0
Calcium (Ca) ...... ceneenne 6.1
Magnesium (Mg) ......... 2.8 || COIOT everrenennrncnreenconnees 10
Sodium (Na) .....c..ceneues 7.6 [|PH oescrineisiinanennnnen, 7.0
Potassium (K) ............ : Specific conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 317 25 C. )ovenennssenrans veevens -
Sulfate (SO,) «eevveennnnnn. 3.2 || Turbidity ........... ceernenns 2
Chloride (Cl) ........ ceeere §° 8 || Temperature (F.)...cceeu.. -
Fluoride (F) ....... ceereens .1 || Date of collection ......... June 7,
Nitrate (NOg) .......ccvee. -- 1950
Dissolved solids ......... 73
Regular determinations at treatment plant, 1950
Alkalinity Hardness -
as CaCO, pH as CaCO, Tempera
(ppm) (ppm)
Av|Max| Min{ Av [Max| Min| Av {Max|Min | Av|Max| Min
Raw water......... el w-| - [7.0]7.6]| 6.8] --| -~ [ -~ |50 | 67 | 37
Finished water...|] --|-- | -- |6.9|7.0| 6.8 --| -- | -- 149 |62 | 35

2From other analyses.
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OREGON

BEND
(Population 11, 409)

Ownership: Municipal; supplies also about 300 people outside the city limits.
Total population supplied, about 11, 700.

Source: Tumalo Creek.

Treatment: Chlorination.

Raw water storage: None.

Finished water storage: 1,635,000 gal.

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

Silica (Si0,) ...ceeeeeeve... 19 Hardness as CaCOy:
Iron (F€) ...cvvveenenns .03 Total cecveerirernnriiennnees 11
Manganese (Mn) .......... -- Noncarbonate ............ 0
Calcium (Ca) ...... ceresees 3.5
Magnesium (Mg) ......... .6 |l Color .......... cereririsecanes 7
Sodium (Na) .....c...eeeee.. 2.0 o ; QO 6.7
Potassium (K) ............ .8 || Specific conductance
Carbonate (CO) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 18 25 C.)eceecnerenerannnannnse 31
Sulfate (SO,) ............... .8 || Turbidity ................. -
Chloride (C) ....... creeens .9 || Temperature (F.).......... 46
Fluoride (F) ....... verseens .0 Date of collection ......... June 18,
Nitrate (NOg) ...oeevunnnnns .1 1951
Dissolved solids ...... 317
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OREGON

COOS BAY
(Population, 6,223)

Ownership: Muni_cipal; supplies also North Bend, Eastside, and about 1,500 ¢con-
Sumers outside the city limits. Total population supplied, about 15,200.

Source: Pony Creek.

Treatmgnt: Prechlorination, color removal by coagulation with alum and lime,
rapid sand filtration, and aeration (spray).

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

Rgv{-water storage: 658,000,000 gal.

lesped-water storage: 5,500,000 gal. Present construction program will pro-
vide an additional 4, 500,000 gal.

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

Raw |Finished| Raw |Finished

water? | water water? | water
Silica (8i0y) .......... 7.1 6.6 | Hardness as CaCO,: v
Iron (Fe) ...co.uee. .08 .04 Total seecceseseosenss 9 37
Manganese (Mn)..... - --|| Noncarbonate...... 0 .18
Calcium (Ca) .cv0eeres 1.8 12
Magnesium (Mg)..... 1.0 1.8 ||Coloreecieeeaccianacnes 100 6
Sodium (Na) ..eeeeneee 5.9 8.3 ||[PH..cceuue vecsssssecnnene 6.1 .1
Potassium (K) ....... -- 1.4 |ISpecific conductance
Carbonate (CO,) ..... 0 0 (micromhos at ‘
Bicarbonate (HCOy) 16 23 25 C.)eererecnnnannns - 116
Sulfate (SO,) ....c.u... 2.1 13 Turbidity ....cccvvenees 5 -
Chloride (CJ) ......... 10 15 Temperature (F.)... 58 . 66
Fluoride (F) ..ceeveee. .2 .0 ||Date of collection... | May 7, |Jund 15,
Nitrate (NOy) ....... . .4 .2 1947 1951
Dissolved solids.....| 57 73 :

Regular determinations at treatment plant, 1950
Alkalinity Hardness _
as CaCQ, pH as CaCO, | leppera
(ppm) (ppm)
Av{ Max|Min{ Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water........| 12 | 14 8 16.6/6.9]5.2( 8 10 8 54| 68| 36
Finished water..] 18 |24 |16 | 8.4(9.0] 8.0]| 24 30 | 22 L D T

2Analyzed by the Charlton Laboratories, Portland, Oreg.

63



OREGON

CORVALLIS
(Population, 16, 207)

Ownership: Municipal; supplies also Philomath and about 800 consumers out-
side the city limits. Total population supplied, about 18, 300.

Source: Rock Creek.

Treatment: Pressure filtration, chlorination and ammoniation.
Rated capacity of treatment plant: 5,000,000 gpd.

Raw-water storage: --

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

A water treatment plant has been constructed to utilize water from the Willa-
mette River although this source has not been used to date (June 1951). This
plant has a rated capacity of 4,000,000 gpd. The treatment of the water will
include coagulation, sedimentation, gravity filtration, and chlorination.

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

water2 | water water water
Silica (Si0)) .......... 24 19 Hardness as CaCO;:
Iron (Fe) .cceeeneneene .02 -- Total cceecrvenceensas 37 20
Manganese (Mn) ..... -- -- Noncarbonate...... 0 0
Calcium (Ca) ......... 8.5 4.2
Magnesium (Mg)..... 3.9 2.4 |[COloreeerceccecceces cone 5 -
Sodium (Na) ...cecenee| 5.1 5.8 [[PH eevererccrerrunennes 7.5 -
Potassium (K) ....... 2.2 Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 51 28 25 C.)ueerrosenneenss 94 47.9
Sulfate (SO,) ..reeeeee 1.8 4.9 || Purbidity...coeerevenns -- -
Chloride (C1) .....ec.. 4.8 3.0 || Temperature (F.)... 64 --
Fluoride (F) ccceeeree. .2 -- ||Date of collection... |June 14, | Nov. 27,
Nitrate (NOy) ....... . .2 c . 8 1951 1950
Dissolved solids..... 76 54

ARock Creek.
Willamette River.

CSum of determined constituents.
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OREGON

EUGENE
(Population, 35, 879)

Ownership: Municipal; supplies also about 14,000 people outside the city limits.
Total population supplied, approximately 50,000.

Source: McKenzie River. The intake is located near Hayden Bridge, 7 miles
east of the city.

Treatment: Prechlorination, coagulation with alum and lime at times of high
turbidity of water, and rapid sand filtration.

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

Raw-water storage: None.

Finished-water storage: 5 reservoirs, 21,100,000 gal; elevated tank,
100, 000 gal.

ANALYSIS

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

Finished Finished
water water
Silica (SiOp) .eevvevrennnnns 20 Hardness as CaCOy:
Iron (Fe) .coevevreernennnns .04 Total ceeevrerneenneenrennnne 17
Manganese (Mn) .......... -- Noncarbonate ............ 0
Calcium (Ca) ............ . 3.6
Magnesium (Mg) ......... 2.0 }COLOF cecurnerinnencncnrnerannns 7
Sodium (Na) ......ce.e..u.. 3.6 13 ; (PPN 7.5
Potassium (K) ............ 1.6 Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 27 25 C.)....... ceerreveneenees 51
Sulfate (SO,) ...eeveeeen.n.. 1.6 Turbidity ....cececeveenenenns --
Chloride (Cl) .............. 2.2 || Temperature (F.).......... 59
Fluoride (F) .cecvvnnennne. .0 Date of collection ......... June 14,
Nitrate (NOj) «.covvvrnneenn .1 1951
Dissolved solids ......... 48
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoQ, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|{Min | Av|Max|Min
Raw water......... e=] == =] -=| MT.4{7.01 17 18 | 16 - | == -
Finished water...| --| --| --| -] 7.4/6.6( 17| 18 | 16 — | - -

65



OREGON

KLAMATH FALLS
(Population, 15, 875)

Ownership: Oregon Water Corporation (subsidiary of Boise Water Corporation,
Boise, Idaho); supplies suburban Altamont District and also consumers out-
side the corporate limits of the city. Total populaticn supplied, about 26,000.

Source: 4 flowing wells (3, 6, 7, and 8), 145, 147, 370, and 850 ft deep.
Treatment: Chlorination.

Raw-water storage: None.
Finished-water storage: 3,700,000 gal.

ANALYSIS

(Analysis, in parts per million, by the University of California, Berkeley, Calif,)

Wells Wells
(composite (composite
sample sample)
Silica (8i0,) «ecvvvnrveeennn 24 Hardness as CaCOQy:
Iron (Fe) ........ cennene .15 Total ceoverrirnnnenncenenns 52
Manganese (Mn) .......... 0 Noncarbonate ............ 0
Calcium (Ca) ...... ceeeeees 10
Magnesium (Mg) ......... 6.3 |[COlOT scvvierersiarenionsonnens -
Sodium (Na) ........ee..... pH ........ cerennenes cererernaces 8.2
Potassium (K) ............ 30 Specific conductance
Carbonate (CO,) .......... -- (micromhos at
Bicarbonate (HCO,) ..... 108 25 C.)eeverernerereonoennnns 212
Sulfate (SO,) ...cceeenneenns 1.3 || Turbidify ......cccceeveene --
Chloride (C1) .......cuu.... 19 Temperature (F.).......... 67
Fluoride (F) ...ccccuuuen.n. .3 || Date of collection ......... Mar. 22,
Nitrate (NQy) .............. - 1949
Dissolved solids ......... 141
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OREGON

MEDFORD
(Population, 17, 305)

Ownership: Municipal; supplies also Central Point, Eagle Point, and about 3, 500

people outside the city limits.

Source: Big Butte Spring.
Treatment: None.
Storage: 12,400,000 gal.

ANALYSIS

Total population supplied, about 23, 100.

(Analysis, in parts per million, by Charlton Laboratories, Portland, Oreg.)

Big Butte Big Butte
Springs Springs
Silica (8iQ,) .......... 35 Hardness as CaCOQy:
Iron (Fe) ........ ceereerenee 0 Total ceveneenneeerennennnnns 35
Manganese (Mn) .......... - Noncarbonate ............ 0
Calcium (Ca) .....eveenen.. 7.3
Magnesium (Mg) ......... 4.0 [[COLOL wevrerrnrnnnreenrenenennes --
Sodium (Na) ........eeeeee. 7.0 ||PH coonrennieiiiann. 6.9
Potassium (K) ............ ’ Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCOQ,) ..... 56 25 C.)ocenrennscnrsecannnes --
Sulfate (SO,) .eevrereannens 1.3 || Turbidity ........... cererenes --
Chloride (Cl) ....... ceenens 2.0 || Temperature (F.).......... 42
Fluoride (F) .cccecvvnenenn. .0 || Date of collection ......... Apr. 21,
Nitrate (NOg) .evevvunenns .3 1947
Dissolved solids ......... 99
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OREGON

PENDLETON
(Population 11,774)

Ownership: Municipal; supplies also about 200 people outside the city limits.
Total population supplied, about 12,000.
Source: Springs, 80 percent of supply; 2 wells 774 and 761 ft deep, 20 percent of
supply. Emergency supply from privately owned well.

Treatment: Chlorination.
Raw-water storage: None.

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

ANALYSIS
(Analysis, in parts per million, by Charlton Laboratories, Portland, Oreg.)
Springs Springs
and wells? and wells?
Silica (8i0,) .......... 44 Hardness as CaCQy:
Iron (F€) ..cvveveeenrennenns .2 Total vecevnnrrcriennncoannns 95
Manganese (Mn) ..... - Noncarbonate ............ 0
Calcium (Ca) ..eccvvveneeen 25
Magnesium (Mg) ......... 8.0 [|COLOT cucrerreiereniernsnanaenns -
Sodium (Na) ....cceeveennen )1 - SN 7.2
Potassium (K) ............ 26 Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCOj) ..... 146 25 C.)overeennrsoscnsncnnns -—-
Sulfate (SO,) .cvvvvrerenenne 15 Turbidity ..ccecovveeeienenne. <1
Chloride (Cl) .............. 12 Temperature (F.).......... --
Fluoride (F) ceveverrvennnns .2 || Date of collection ......... January
Nitrate (NOg) «.oevvnrenenns b - 1949
Dissolved solids ......... 203
Depth (feet) .......... srereesesans eteeeruenacencteencnsensestrtantrtsartnenssntsaenee --
Diameter (InCheS)....ccccvceviiiiinnnicniieiiineiinnnenans Cerseereiuseneicacasonns --
Date drilled ..iccevivrenrinicecniencnnnns eeeereeerrenesieetsetsrsronnissntsscnssnns --
Percent of SUPPLY «cvoeeereriiiiieiiieieiitreneciensciertcsittonsesiacascensonas 100

AComposite sample.

Sum of determined constituents.
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OREGON

PORTLAND
(Population, 373, 628)

Ownership: Municipal; supplies also about 107,000 people outside the city limits,
including 60 water districts, water companies, and towns in areas adjacent to
Portland. Total population supplied, about 480, 000.

Source: Bull Run River impounded in Lake Ben Morrow Reservoir which extends
31 miles along the river, and Bull Run Lake, the source of the main branch of
the river close to the summit of the Cascades.

Treatment: Chlorination and ammoniation.

Rated capacity of treatment plant: --

Raw-water storage: Storage reservoir on Bull Run River, 11,000,000, 000 gal;
Bull Run Lake, 3,000,000,000 gal.

Finished-water storage: 6 reservoirs, 192,000,000 gal.

The water from the river is diverted 5 miles downstream from the storage dam
through 3 steel conduits to distribution reservoirs on Mount Tabor, a distance
of 24 miles. Four distribution reservoirs are located on Mount Tabor and
two in Washington Park. Distribution is mainly by gravity.

ANALYSIS
(Analysis, in parts per million, by Charlton Laboratories, Portland, Oreg.)
Finished Finished
water water
Silica (510,) ....ccvuvereen. 7.2 || Hardness as CaCQy:
Iron (F€) .ueevverevcesnannss .2 TOtal ceveeenneennenrennennns 9
Manganese (Mn) .......... .00 Noncarbonate ............ 0
Calcium (Ca) .............. 2.3
Magnesium (Mg) ...... .7 | Color .......... resresacesennans 15
Sodium (Na) ........ecceen. 2.1 |[|PH ceevevnecens ceteresenntonnrans 7.0
Potassium (K)-........ .2 || Specific conductance
Carbonate (CQ,) .......... - (micromhos at
Bicarbonate (HCO,) ..... 15 25 C.)ececerernceroninnenes -
Sulfate (SO,) ;eeceeureennne .9 || Turbidity ............. <1
Chloride (Cl) .......ccuu... 2.4 || Temperature (F.).......... 59
Fluoride (F) .c.cccvvuennens .0 || Date of collection ......... Sept. 19,
Nitrate (NOj) ....veeuneen. .3 1947
Dissolved solids ......... 30
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OREGON

SALEM
(Population, 43,140)

Ownership: Municipal; supplies also about 10,000 people outside the city limits.
Total population supplied, about 53, 100.

Source: Infiltration system from North Santiam River about 17 miles southeast of
Salem. Auxiliary or emergency supply from wells, The wells furnished
19 percent of the total supply in 1950.

Treatment: Chlorination and ammoniation.

Rated capacity of treatment plant: --

Raw-water storage: None.

Finished-water storage: 11,500,000 gal. A reservoir under construction will
provide 100,000,000 gal of additional storage.

The infiltration system is on Stayton Island in the North Santiam River above Stay-
ton and below the Little North Fork. On Stayton Island 3 wells each 25 ft deep
and capable of delivering 2 mgd are used when necessary to augment the in-
filtration supply. Water from the infiltration system is conducted to Salem
by gravity flow through a 36-in. pipe line.

Four wells which are in Salem and connected to the distribution system and are
used during peak loads contributed about 7 percent of the supply in 1951.
Contribution from all the wells probably exceeded 20 percent in 1951.

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

(tap sample) (tap sample)
Silica (Si0,) «ieeveerrerenes 17 Hardness as CaCOy:
Iron (Fe) ...ocevveenrnnnenns .03 Total covveeiiniinienrinnnnen 17
Manganese (Mn) .......... -- Noncarbonate ............ 0
Calcium (Ca) ...cceeueenen. 4.9
Magnesium (Mg) ......... 1.1 || COlOr .eciueiinianncnrnnccnannns 5
Sodium (Na) .ccecveveennnns 3.2 [IPH ceerrecrrsnnnccccsnncencnans 7.3
Potassium (K) ............ 2.6 || Specific conductance .
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 31 25 C.)ecrerennncnroncocnnans 54
Sulfate (SO,) .ceverernenanns 1.7 || Turbidity ....c.ccccvevnecnees --
Chloride (Cl) ......cueuu.n. 1.0 || Temperature (F.).......... 64
Fluoride (F) ....... ceserene .0 Date of collection ......... June 14,
Nitrate (NQj) .......cuuueee .1 1951
Dissolved solids ......... 45
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OREGON

SPRINGFIELD
(Population, 10,807)

Ownership: Mountain States Power Company.

Source: Willamette River; Auxiliary supply, 8 contiguous wells (1 to 8) ranging in
depth from 28 to 30 ft. The yield of the wells is reported to be 1,000, 400,
1,250, 1,000, 150, 500, 900 and 1,000 gpm respectively. The well water is
supplied directly to the transmission line which in turn feeds into the distri-
bution system.

Treatment: Willamette River: rapid sand filtration and chlorination. During peak
periods of consumption a pressure filter is operated in parallel with the 2
sand filters. The well water is chlorinated.

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

" Raw-water storage: None.

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

The well system has been developed during 1950 and 1951. Should this source
prove entirely satisfactory, it is expected to replace the Willamette River

supply. :
ANALYSES
(Analyses, in parts per million)
Raw Raw
water? | Well 3° waterd | Well 3P
Silica (Si05) ..ooverrer| 17 11 ||Hardness as CaCO;:
Iron (Fe) cocvvenvnnnnne -- 1.3 Total wecseeseccsscces 36 37
Manganese (Mn) ..... -- -- Noncarbonate...... 16 5
Calcium (Ca)ﬁg. ...... 1; ) 1; s lcon
Magnesium (Mg)..... . . OlOK cssesecnces covsnene - -
Sodium (Na) .......... 1.4 3.9 ||PH cceerereerasnconcrsanes -- 7.1
Potassium (K) ....... -- -- || Specific conductance
Carbonate (COy) ..... 0 -- (micromhos at
Bicarbonate (HCO,) 25 39 25 C.)ueneeessnnernns -- --
Sulfate (SO,) «ccveresee 15 2.5 || Turbidity.......... - -
Chloride (Cl) ......... 2.4 4.4 (| Temperature (F.)... - 53
Fluoride (F) .......... -- -- ||Date of collection... | Apr.12,| Sept. 26,
Nitrate (NO,) ......... c == c . 9 1951 1950
Dissolved solids..... 61 56
Depth (FEEL) ....cevieniieiiieieiiiirnitreerieresreereresrensanssuersnresnsmesasrnsenns 29
Diameter (INChES)........ccceueenieeiineinienienieneterenteracenreneranrncaerneneensees 12
Date drilled ........cccceciiiiiiiiiiieiieeiiinerieneicerasecasesencocnsncassnsesrnnnensns 1950
Percent of SUPPLY ...ccceveiviiviiirieeineiinenneenessenns Ceeeersenentnntnnererroneranenn --

awillamette River. Analyzed by Elgin Softener Corporation, bElgin, Illinois.
b Analyzed by Oregon State College, Corvallis, Oreg-
CSum of determined constituents.
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WASHINGTON

WASHINGTON

ABERDEEN
(Population, 19, 653)

Ownership: Municipal; supplies also about 1,000 people outside the city limits.
Total population supplied, about 20, 650.

Source: Wishka River impounded 21.7 miles northeast of Aberdeen. A separate
industrial system, municipally owned, utilizes large quantities of raw water
from the Wynooche River. Emergency supplies from Wynooche River and
Lake Aberdeen.

Treatment: Chlorination and ammoniation.

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

Raw-water storage: 120,000,000 gal.

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

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water 2 water

Silica (S5i0,) v.oevevrreeenen 14 Hardness as CaCOg:
Iron (F€) .vcevvrvevenen .12 Total ccevviiiiniinnianen. 25
Manganese (Mn) .......... - Noncarbonate ............ 0
Calcium (Ca) .........u.... 5.6
Magnesium (Mg) ......... 2.6 || COLOr cicvreviincinninicnnianens 5
Sodium (Na) ....cccevvenenn 3.2 [|PH cevvvvveenns treees tesesesscans 7.3
Potassium (K) ............ 2.1 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCOy) ..... 34 25 C.)ecrerennnraecanennnnes 60
Sulfate (SOy) -ieeverernnnnnn 1.0 || Turbidity ....cccoceveeeennnen -
Chloride (Cl) .............. 3.4 || Temperature (F.).......... 61
Fluoride (F) ...cccvuuuen... .3 || Date of collection ......... June 12,
Nitrate (NOS) .............. .2 1951
Dissolved solids ......... 57

2 wishka River.
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WASHINGTON

BELLINGHAM
(Population, 34,112)

Ownership: Municipal; supplies also about 1, 500 people outside the city limits.
Total population supplied, about 35, 600.
Source: Lake Whatcom (96 percent of supply) and Lake Padden (4 percent of

supply).

Treatment: Chlorination and- ammoniation.

com for corrosion control.

Rated capacity of treatment plant: 100,000,000 gpd.
Raw-water storage: Lake Whatcom and Lake Padden (capacities not computed).
Finished-water storage: 4 reservoirs, 2,000,000 gal; elevated tank, 75,000 gal.

~

Lime added to water from Lake What-

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished ’ Finished
water 2 water 2

Silica (810,) teeevennveenn. 1.3 Hardness as CaCQy:
Iron (F€) ..cccvevnrnennnnnns .01 Total coevernnrneernacnnenns 16
Manganese (Mn) .......... -- Noncarbonate ............ 0
Calcium (Ca) .........c.... 4.8
Magnesium (Mg) ......... .9 Color ....c.ceue cetetentoannne 5
Sodium (Na) ...ec.eeveennen 3.3 PH cerereeneiinacenencenecannnans 7.2
Potassium (K) ............ 1.6 || Specific conductance
Carbonate (CQ,) .......... 0 {micromhos at
Bicarbonate (HCO,) ..... 21 25 C.)evevernonnnranncnnons 55
Sulfate (SO,) ...eveeunennns 4.0 Turbidity ..c...cecicoeenennns --
Chloride (CL) ......oveuuens 3.2 Temperature (F.).......... 69
Fluoride (F) ...c..cveueeee. .2 Date of collection ......... Aug. 13,
Nitrate (NQ,) .............. .2 1951
Dissolved solids ......... 35

2 1.ake Whatcom.
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(Population, 27,678)

WASHINGTON

BREMERTON

Ownership: Municipal; supplies also Puget Sound Naval Shipyard and military
personnel, and about 20,000 people outside the city limits. Total population

supplied, about 63, 000.

Source: Anderson Creek, Gorst Creek, and Union River (82 percent of supply);
7 artesian wells (1 to 7) ranging in depth from 245 to 627 ft (18 percent of
supply). The yield of the wells is reported to range from 130 to 1, 500 gpm.

Treatment: Anderson and Gorst Creek stations: sedimentation, chlorination,
and ammoniation; chlorination of Union River supply and at main distribution

reservoir.

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

Raw-water storage: None.

Finished-water storage: Reservoirs, 22,000,000 gal.

ANALYSES

(Analyses, in parts per million, by Northwest Laboratories, Seattle, Wash.)

Anderson Gorst Union
Creek Creek River
Silica (Si0) ..cveeerevrrecerracecnns 39 38 33
Iron (Fe) ....... tersetntessetascennas . .09 .15 .38
Manganese (Mn) ......... - -- -
Calcium (Ca) sesseserecccecnctarccnnse 7.2 9.7 9.0
Magnesium (Mg)...ccceveeernnnnnene 4.2 4.9 2.7
Sodium (Na)......... ereecencne 7.5 6.9 12
Potassium (K) ..cceeeeecrceecrnennse - - --
Carbonate (COy) ...... -- -- --
Bicarbonate (HCOg)....ccoeeeenecnrs 50 58 56
Sulfate (SO .ccceerecerersrarrerorens .8 .8 2.3
Chloride (C1) ..cveveecereseserrecncene 6.8 7.7 7.4
Fluoride (F) ...comeerererecececnences .0 .0 .0
Nitrate (NOg) .ccuveeneernnecssnacanes .0 .0 .
Dissolved solids ...... vecresscsannes ago 95 94
Hardness as CaCOj:
Total .......... 35 44 34
Noncarbonate ........eeeeeeeneeses 0 0 0
Color........ 2.5 0 6
1) & S 7.5 7.6 7.4

Specific conductance
(micromhos at 25 C.)......

Turbidity .......... teses conssen ceseece - - -
Temperature (F,) cccceercsceceneess - - -
Daxepreported(...? ................. v July 5, 1951 } July 5, 1951 | July 5, 1951

a‘Sum of determined constituents.
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WASHINGTON

BREMERTON--Continued

ANALYSES

(Analyses, in parts per million, by Northwest Laboratories, Seattle, Wash.)

Well 2 Well 6 Well 7
Silica (Si0) ...... 31 41 30
Iron (Fe) ........... cersesensersesarens .14 .09 .05
Manganese (Mn) .....coceeeerenennnes - - --
Calcium (Ca) seereersscrccecececeenens 12 15 19
Magnesium (Mg).....eoeuveenenes. 5.1 3.2 4.0
Sodium (Na)....cerereenrereneecasnene 13 9. 12
Potassium (K) ............ ceveeserens - -- --
Carbonate (COy) .....ccevecrennnns . -- -- --
Bicarbonate (HCO,)...... veseses 79 76 78
Sulfate (SO)eccecereenaen 4.4 1.6 .8
Chloride (C)).............. cessrassoee 7.1 6.4 17
Fluoride (F) ....cccvvevueennnns .0 .0 .0
Nitrate (NOy).......... cececesssansese .0 .0 .0
Dissolved SOlidS ..ceeverencareceeee 106 108 114
Hardness as CaCOy:

Total ccveieniinniininncncccnnnnennnne 51 52 64
Noncarbonate ....cc.coeeivenncennes 0 0 0
COlOT tvvtireracerancrsnneconncecsanees . 0 0 0
1) ; SO eeesenn cevrans . 8.2 f 8.2 8.1

Specific conductance
(micromhos at 25 C. )...c.ceuees -- -- --

Turbidity ............
Temperature (F., ) ccccoorcecaccenss
Date reported .......coveviieninnnnnee

July 5, 1951

July 5, 1951

July 5, 1951

Depth (feet) ........cc..u...... eerenene
Diameter (inches)........cc.c..iun.e.
Date drilled ......c.cevecevenanrinnnne

245
22
1941

535
16
1944

627
16

1945
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WASHINGTON

EVERETT
(Population, 33, 849)

Ownership: Municipal; supplies also about 10,000 people outside the city limits.

Total population supplied, about 43,

800.

Source: Sultan River stored in Lake Chaplain.

Treatment: Chlorination.

Rated capacity of treatment plant: 110, 000,000 gpd.
Raw-water storage: Lake Chaplain, 4, 500, 000,000 gal.
Finished-water storage: 30,000,000 gal.

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

Silica (SiOp) .eeverrreenenes 6.1 | Hardness as CaCOq:
Iron (F€) ..veevevrennens .08 Total veveverenicnnncnennnnne 12
Manganese (Mn) .......... - Noncarbonate ............ 1
Calcium (Ca) .............. 3.6
Magnesium (Mg) ......... .7 || Color .......... cesrerenreninres 5
Sodium (Na) ............... 1.0 ||PH coeveeneenercrnceceenacnennas 7.2
Potassium (K) ............ 1.0 || Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 13 25 C.)oeeerernecercnnoncnnes 29
Sulfate (SO,) .cevveererennns 2.5 || Turbidity ......ccccveeeneenen -
Chloride (Cl) .............. 1.2 || Temperature (F.).......... 60
Fluoride (F) ..ceevvereneen. .1 || Date of collection ......... June 9,
Nitrate (NO) .......cc.e... .3 1951
Dissolved solids ......... 22
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WASHINGTON

LONGVIEW
(Population, 20,339)

Ownership: Municipal; supplies also about 4,000 people outside the city limits.
Total population supplied, about 24, 300.

Source: Cowlitz River.

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

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

Raw-water storage: 500,000 gal.

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

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0Qy) ...ceeueunen.. 12 Hardness as CaCO,
Iron (F€) .ccevevrenninnnens .04 Total cvveeeiiiniiinninnnnn. 22
Manganese (Mn) .......... - Noncarbonate ............ 5
Calcium (Ca) .............. 7.3
Magnesium (Mg) ......... .8 [|Color .......... cosseriscorsnens 5
Sodium (Na) ............... 2.4 ||PH ceeereccniinnrancnncniencanns 7.8
Potassium (K) ............ 1.9 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 20 25 C. )eeenrennnnnrennercncns 63
Sulfate (SO,) ..cocvevnenennn 8.0 || Turbidity ........... seerennas -
Chloride (Cl) ....... ceieeee 1.9 || Temperature (F.)...... --
Fluoride (F) ....c..uuee.. . 3 || Date of collection ......... June 13,
Nitrate (NOg) ......cccunee. .0 1951
Dissolved solids ......... 45
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCOq Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|{Min| Av | Max|Min | Av |Max| Min
Raw water......... -—-| == | --] 7.0{7.2]6.8]-- -- -- | 25 (1000} 25
Finished water.. 18| -- | --| 7.2|{7.4[7.0]-- | -- -- 0 0 O
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WASHINGTON

OLYMPIA
(Population, 15,819)

Ownership: Municipal; supplies also about 300 people outside the city limits.
Total population supplied, about 16, 100.

Source: McAllister Springs.

Treatment: Chlorination.

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

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

Finished-water storage: 7,700,000 gal.

ANALYSIS

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

Finished Finished
water water

Silica (510,) .eeevenenenen. 36 Hardness as CaCOq:
Iron (Fe) .civvevevennrennens .03 Total veuevenrneeencnranenens 50
Manganese (Mn) .......... -- Noncarbonate ............ 0
Calcium (Ca) .............. 10
Magnesium (Mg) ......... 6.2 || COIOT cuveiriveracnrecnrnnnnnnns 3
Sodium (Na) ........ creneas 6.9 [[PH covermrerenerecriennnnn. sovase 7.4
Potassium (K) ...ccoueue.. 2.9 || Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 72 25 C.)ecorerernenrencarnnes 133
Sulfate (SOy) ..cevvvenrennen 3.6 || Turbidity ......cccvevenneeen. --
Chloride (Cl) .............. 4.4 || Temperature (F.).......... 62
Fluoride (F) .......cee..... .0 || Date of collection ......... June 11,
Nitrate (NOg) ..evvevvvennes .8 1951
Dissolved solids ......... 107 -
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WASHINGTON

RENTON
(Population, 16,039)

Ownership: Municipal; supplies also about 1,000 people outside the city limits.
Total population supplied, about 17, 000.

Source: Springbrook Springs and 4 wells (1 and 2, and Liberty Park 1 and 2).
The yield of the wells is reported to be 105, 260, 1,000 and 1,000 gpm.
Emergency supply from City of Seattle.

Treatment: Chlorination (at source only).

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

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

A private residential development of 150 homes, supplied by a privaté water
company, has been annexed by the city. The source of the supply is springs,
with a 25,000 gal storage tank. The City of Renton may purchase this water

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

Silica (Si0y) ..eveeees 29 28 Hardness as CaCO;:
Iron (Fe) ...... .02 .01 Total cecerecocsassnnn 66 64
Manganese (Mn) ..... - --|| Noncarbonate...... 9 5
Calcium (Ca) ......... 13 12
Magnesium (Mg)..... 8.2 8.2 ||COIOT erencecccarscracees 5 5
Sodium (Na) ...... 5.3 5.5 [|PH ceneercacecscannsencens 7.2 7.3
Potassium (K) ....... 4.0 2.6 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 8 T2 25 C.)ueeee ceesessans 161 161
Sulfate (SO,) .....ee... 9.6 9.8 || Purbidity.......ceveen. - -
Chloride (C)).......... 4.2 4.0 ||Temperature (F.)... 50 52
Fluoride (F) ccevveeen. .4 .2 ||Date of collection... | june 8; | June 6,
Nitrate (NOy) ......... 4.0 4,2 1951 1951
Dissolved solids.....| 109 109

2 8pringbrook Springs.
Liberty Park wells.
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WASHINGTON

RICHLAND
(Population, 21, 809)

Ownership: U. S. Government. Operated by General Electric Co. Supplies also
about 6, 000 people outside Richland. Total population supplied, about 27, 800.

Source: Domestic supply, 18 wells in four groups: Richland group of 8 wells (2, 4,
5, 12, 13, 14, 15, and 18) ranging in depth from 70 to 140 ft, and reported to
yield 6, 000 gpm; North Richland group of 6 wells (A, B, C, D, E, and 5)
ranging in depth from 100 to 120 ft and reported to yield 7, 000 gpm; Columbia
group of 3 wells (A, B, and C) 80 to 110 ft deep, and reported to yield 2,200
gpm; and 1 well (1100-8) 120 ft deep, and reported to yield 1, 000 gpm. The
Columbia group of wells is used only during the summer months.

Treatment: Chlorination of domestic supply.

Raw-water storage: --

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

A separate supplementary supply for lawn sprinkling during summer months is
obtained from a canal from the Yakima River through a separate distribution
system. The river water is used also to flood the percolation basin in the
well field area in order to maintain the ground water level during the summer
months.

The water delivered to the consumers varies in chemical composition according to
the wells pumped and somewhat with the level of the ground water table.

ANALYSES

(Analyses, in parts per million, by General Electric Co., Richland, Wash.)

8 wells 6 wells
(Richland (North Rich- Well

group) land group) 1100-8
Silica {8i0.) ..cvicverrerecererannnes . 55 38 52
Iron (F€) cevveeeerncrcnsenenencncencans .01 .02 .00
Manganese (MDn) ....ccceeeveveniennnen .00 .00 = .01
Calcium (Ca) seeereesescrcrcnsacecnens 50 27 34
Magnesium (Mg)...cceereeeennnnes . 16 5.8 7.5
Sodium (Na)...cecevereereennennnns 21 8.5 16
Potassium (K) ...coeveeeeeveceneress 4 1.3 2.7
Carbonate (COy) ....... - -- -
Bicarbonate (HCOy).......... 206 100 139
Sulfate (SO uereererrvvereecnne 44 12 18
Chloride (Cl) ...cceeevenrennnene ceaves 8.5 4.0 5.5
Fluoride (F) .cceevereerenrnrencnennnes .2 .2 .2
Nitrate (NOg) c.covveerrerncnenanrens .9 .8 .3
Dissolved solids ...... cercesnsessons 307 148 186
Hardness as CaCOy: :

Total .ceeeeeenee ceveees cessees cossane 191 91 116
Noncarbonate .......ceeeeeccceenes 22 9 2
COlOT 4ivtievetnrennccnranescncansenses 5 0 0
1) - QPN 7.7 7.8 7.8

Specific conductance ,

(micromhos at 25 C.)...c.c.e... 424 202 283
Turbidity .....c.ce0nne. . cosnens veseses 2 = 1 = .1
Temperature (F. ) c.... secessercens . -- - -=
Date of collection ...................| Apr. 24, 1951 | Apr. 24, 1951| Apr. 24, 1951
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WASHINGTON

RICHLAND--Continued

.
8 wells 6 wells
(Richland | (North Rich- 1381_18
group) land group)
Depth (feet) .....ovevvvevnrinnnnnionnes 70 to 140 100 to 120 120
Diameter (inches).........cccevuene. 16 to 30 20 to 30 10
Date drilled .........cecvvvevencinnens 1943-44 1948 1948
Percent of supply .....ccccveevannnen -- -- -
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av} Max|Min| Av }|Max|Min| Av | Max|Min | Av |Max| Min
Raw water........ = == -=| =] == = = =< =] =] == --
Finished water...| 120 | 232 ( 80 7.2 [ 7.8 7.0 140| 202} 90 |[2.0 {2.0 2.0

81



WASHINGTON

SEATTLE

(Population, 467, 591)

Ownership: Municipal; supplies also about 110,000 people outside the city limits.
Total population supplied, about 580, 000.

Source: Cedar River impounded in Lake Youngs.

Treatment: Chlorination and ammoniation.

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

Raw-water storage: Lake Youngs, 3,660,000,000 gal.

Finished-water storage: 365,000,000 gal.

ANALYSIS
(Analysis, in parts per million, by Seattle Water Dept.)

Cedar Cedar

River River
Silica (Si0,) ..cevvvvrvennn. 4,0 || Hardness as CaCOQy:
Iron (Fe) ........ veerecnanss .04 Total ceiveeenricinnnnennnss 18
Manganese (Mn) .......... .0 Noncarbonate ............ 0
Calcium (Ca) .............. 6.3
Magnesium (Mg) ......... .6 |[COLOT seevrnrsrennerenrcnecnnnns 0
Sodium (Na) ............... 1) : (R 7.3
Potassium (K) ............ -4 Specific conductance
Carbonate (CQy) ......... 0 (micromhos at
Bicarbonate (HCOy) ..... 22 25 C.)eeverennnnrnrenrennces -
Sulfate (SO,) .ceveeevennen. 2.1 Turbidity ......ccecceeeennnee 0
Chloride (Cl) .......e...... .6 || Temperature (F.).......... 43
Fluoride (F) ...c.cceeenee.. .0 || Date of collection ......... Jan. 8,
Nitrate (NQy) .............. .0 1951
Dissolved solids ......... 37
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WASHINGTON

SPOKANE
(Population, 161, 721)

Ownership: Municipal; supplies also about 400 people outside the city limits.
Total population supplied, about 162, 100.

Source: 13 wells in two groups (87 percent of supply) with two pumping stations:
Well Pumping Station (5 wells of 45 ft mean depth) and Parkwater Pumping
Station (8 wells of 140 ft mean depth). Seven auxiliary wells (13 percent of
supply) with four pumping stations: Ray Street (2 wells of 76 ft mean depth);
Grace Avenue (1 well); Hoffman Avenue (2 wells of 225 ft mean depth); and
Baxter (2 wells of 130 ft mean depth). The auxiliary wells are used during the
summer months.

Treatment: Chlorination.

Rated capacity of treatment plant: --

Raw-water storage: --

Finished-water storage: 70,100,000 gal.

ANALYSES

(Analyses, in parts per million, by City of Spokane Health Dept.)

Well Park- Well Park-

Station® | gNatery Station ®| gVateTy,
Silica (Si0y) ..eceveene 20 11 Hardness as CaCO;:
Iron (Fe) ..... veveeeane .0 .0 Total secenserce 153 161
Manganese (Mn)..... .0 .0 Noncarbonate...... 10 17
Calcium (Ca) ......... 35 38
Magnesium (Mg)..... 16 16 Color seeee cesssesscansne . .
Sodium (N2) ..cceeeeee 4.0 4.9 [|PH ceeerecrrenncnsananens 7.9 7.9
Potassium (K) ....... - -- || Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 175 175 25 C.)ucorene - _
Sulfate (SO,) «.cceuuenn 13 13 Turbidity .ccoceeercnses - -
Chloride (C))......... 2.0 1.9 || Temperature (F.)... - -
Fluoride (F) .......... .0 .0 ||Date of collection... June June
Nitrate (NOg) ......... 2.2 2.2 1951 1951
Dissolved solids..... 184 186
Depth (fEEL) ..ivvrrerireennienerierceiieiiiiiieiiisicesssnsesicerasecessses 45 140
Diameter (feet) ......ccccvevvivvrennnen tetrenneesesenasacsennnnerannns eeee 28 to 50 6
Date QUE ..ocuiiiiiiiiiiieireeueincerecnsenscentecnressssssnssoscoscanssnssnns 1907-25 1948
Percent of SUPPLY ..ccvveiiinireieiiinioreiiciiierisiinscissctocscincesnens 60 27

2 Five wells.
b Eight wells.
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WASHINGTON

SPOKANE--Continued

ANALYSES

(Analyses, in parts per million, by City of Spokane Health Dept.)

Ray Street | Hoffman Baxter Grace
Station Avenue Sta-| Station Avenue

(2 wells) |[tion (2 wells] (2 wells) Well
Silica (S10,) v.ererecrecrerererenes 7.2 7.2 6.4 15
Iron (Fe)eveerereeisensnrenens .0 .0 .0 --
Manganese (Mn) ............. . - - - .0
Calcium (Ca)............ 39 32 37 29
Magnesium (Mg) ......... 12 15 13 11
Sodium (Na)..... cescessases 14 1.0 4.1 3.0
Potassium (K) ...ccceeveveennnens - - -- -
Carbonate (COg) vevverrcreneanene 0 0 0 0
Bicarbonate (HCOg)...c.eceuuuu. 176 146 145 126
Sulfate (SO,) ss+estescececsecsanses 22 16 27 12
Chloride (Cl). .cccecvereeennnn. 7.4 2.5 5.7 3.6
Fluoride (F) ....... cereessancenes -- -- - .0
Nitrate (NOy)........... 8.9 .9 .4 4.0
Dissolved solids ..cceceivenanee. 191 144 195 132
Hardness as CaCOj,:

Total ceeverieiniincarcnicivenees 147 142 146 118
Noncarbonate ........... sevees 2 22 27 14
L161) [} SN -- -- - -
J+) (R 7.6 8.1 8.2 7.9

Specific conductance

(micromhos at 25 C.) ...... - -- -- --
Turbidity cveeeeceernceccennecneenes - -- -- -
Temperature (F.) ...cccceenenee -- -- -- --
Date of collection ,.cceeveeeeenes| Oct. 1945 | Sept. 1944 | Dec. 1944 July 1951
Depth (feet) ....coccvvvnvnnnnen. . 76 225 130 --
Diameter (feet) .................. 20 5 : 2 -
Datedug .....ccoevvevernveinnnens 1937 1923 1943 --
Percent of supply .c..coeveennens 6 3 .3 4
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(Population, 143, 673)

WASHINGTON

TACOMA

Ownership: Municipal; supplies also about 12,000 people outside the city limits.
Total population supplied, about 155, 700.
Source: Green River (94 percent of supply); auxiliary supply from 13 wells ranging
in depth from 74 to 788 ft, and an average yield (reported) of 3,490 gpm.
The well supply is used when the Green River is turbid, during peak demand
for sprinkling, and for emergencies.
Treatment: Chlorination and ammoniation.

Rated capacity of treatment plant: 72;000,000 gpd.

Finished-water storage: Reservoirs, 160,000,000 gal; standpipes, 2,574,000 gal.

The intake on Green River is near Palmer, about 35 miles east of Tacoma. The
water is transmitted by pipe line to McMillin Reservoir, located 8 miles south-
east of Tacoma. A second pipe line connects McMillin Reservoir and the dis-

tribution system in Tacoma.

ANALYSES

(Analyses, in parts per million, by Northwest Laboratories, Seattle, Wash.)

Green River Finished

(raw water) water Well 5-A
Silica {SiOy) .vieiereescerecncsiconans 23 26 27
Iron (Fe) veevecercrreencernecncesornses 0 0 0
Manganese (Mn) ...cceeeeeeeescensene 0 0 0
Calcium (Ca) ceveces ssessssccsstsscene 5.2 6.4 12
Magnesium (Mg)...c.ceeeecenecencens 1.2 1.3 7.7
Sodium (Na)..ceeeeeeescrescoceneesaene 6.9 6.7 9.4
Potassium (K) ......... cecseennanance -- - --
Carbonate (COy) .....cccvnsrocrsanene. -- -- --
Bicarbonate (HCO,)....... 29 30 56
Sulfate (SOg....cceeeenene seescnss 2.0 2,1 8.9
Chloride (C1) ....cceceeccecennasecenes 6.3 6.3 9.5
Fluoride (F) ...cccccvevencncencnnencns 0 0 0
Nitrate (NOy) .cccecverarssncenceaese a0 a 0 17
Dissolved SOlidS ..ccccerreciacencenes 59 64 115
Hardness as CaCOj,:

Total ceceverieceascncesarsnnsancacns 18 21 61
Noncarbonate ....ce..ceeeceescence. 0 0 16
Color.....cccuuue coensone cocensscesss - 0 0 0
| +) ; AR 7.4 7.8 7.1

Specific conductance

(micromhos at 25 C. ).c.ceenren -- -- --
Turbidity ceeeeecescecsss sreece canenses -~ - --
Temperature (F.) ccccoeccescescenas - - --
Date reported ....................... Oct. 4, 1948 | Oct. 4, 1948 | Oct. 4,1948
Depth (feet) .......cevvernennens 318
Diameter (inches)...... creeresanne . 26
Date drilled ...........ceren. veeree 1930
Percent of supply ....cceevveneee

23um of determined constituents.
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WASHINGTON

TACOMA --Continued

Regular determinations at treatment plant

Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(pm) (ppm)
Av | Max| Min| AvMax|Min | Av |Max| Min| Av | Max| Min
Raw water......... == -=| --117.87.8}7.11 21| 61) 18] 0 |150| O
Finished water...| --| --f -- -~ -] =] -] -] =} =-]--]--
VANCOUVER

(Population, 41, 664)

Ownership: Municipal; supplies also about 6, 800 people outside the city limits.
Total population supplied, about 48, 500.

Source: 14 wells (72 percent of supply) and springs (28 percent of supply). The
range in depth and reported yield of 5 wells (1, 3, 4, 5, and 6) represent
about average conditions for the 14 wells. The depth and the yield of the 5
wells are as follows: well 1, 132 ft and 1,000 gpm; well 3, 128 ft and 1,000
gpm; well 4, 243 ft and 2,000 gpm; well 5, 240 ft and 1, 200 gpm; well 6,
278 ft and 2,000 gpm.

Treatment: Chlorination.

Raw-water storage: --

Finished-water storage: 5,728,000 gal.

The analysis given is representative of the water furnished to the consumers.

ANALYSIS

(Analysis, in parts per million, by Charlton Laboratories, Portland, Oreg.)

Finished Finished
water water

(composite) (composite)
Silica (S8i0,) .;eeeeen.. 44 Hardness as CaCOq:
Iron (Fe) .ccevveveneenecennn .3 Total coceeeieiniennncnnnans 55
Manganese (Mn) .......... .0 Noncarbonate ............ 0
Calcium (Ca) ...c..ceeueneen 14
Magnesium (Mg) ......... 4,8 || COLOT weurerenreacancncnecnnnnes --
Sodium (Na) ...c..cceeeenen 4.4 PH coecricnrcnannees cevesesenene 6.9
Potassium (K) ............ . Specific conductance
Carbonate (CO;) ........ . - {micromhos at
Bicarbonate (HCOy) ..... 73. 25 C.)oreecencnsncencancnces --
Sulfate (SO;) ceeerreeverenns 5.7 | Turbidity ...c.cceceveencennne -
Chloride (Cl) .....cceuneens 3.2 || Temperature (F.)...... --
Fluoride (F) .cceevevnvnnen. .0 }| Date of analysis ............ Apr. 18,
Nitrate (NOg) .ceevvrvnnnnes -- 1949
Dissolved solids ...... 129
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WASHINGTON

WALLA WALLA
(Population, 24,102)

Ownership: Municipal; supplies alsoc about 1, 500 people outside the city limits.

Total population supplied, about 25,

600.

Source: Mill Creek (84 percent of supply); auxiliary supply from 3 wells (1 to 3),
810, 808, and 1,169 it deep. The yield of the wells is reported to be 1, 500,
1,200, and 2,000 gpm. The wells are pumped only during the summer
months and furnish 16 percent of the annual supply.

Treatment: Chlorination of water from Mill Creek; well supply not treated.

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

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

Silica (8i0,) ..ecevvenennee. 39 Hardness as CaCQ,:
Iron (Fe) ...ccoeeevenninnens .03 Total ccevneenne cerssirans 38
Manganese (Mn) .......... - Noncarbonate ............ 0
Calcium (Ca) .......ccuuuee 9.4
Magnesium (Mg) ......... 3.6 || Color .......... ceeeeronses 5
Sodium (Na) ............... 4.2 ||pH ........ erevecsane vesesecesnae 7.6
Potassium (K) ............ 2.6 || Specific conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 60 25 C. )eevrnrccncerncnennnes 102
Sulfate (SO,) ..cccevervennne 1.8 || Turbidity ............ ceraenas -
Chioride (Cl) ......ceuvuuue 1.0 [} Temperature (F.).......... 61
Fluoride (F) ............... .2 || Date of collection ......... June 6,
Nitrate (NO) .............. .2 1951
Dissolved solids ......... 89
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WASHINGTON

WENATCHEE
(Population, 13,072)

Ownership: Municipal; supplies also about 2,000 people outside the city limits.
Total population supplied, about 15,100.

Source: Columbia River.

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

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

Raw-water storage: None.

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

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Columbia Columbia
River River
(raw water) (raw water)
Silica (SiO,) .......c..e.... 9.6 || Hardness as CaCQy:
Iron (Fe) .evvveriennnens - Total covveviininiennnnnnnes 65
Manganese (Mn) .......... -- Noncarbonate ............ 6
Calcium (Ca) .............. 20
Magnesium (Mg) ......... 3.6 [[COlOT ceeevvrinincnrenionnnnnens --
Sodium (Na) .......cceeeeene 8.6 ([PH oeerennnnn. veseecnns cecerees -
Potassium (K) ............ © Specific conductanc
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 72 25 C.)oeeernecennrennencenns 143
Sulfate (SO,) ...cceuvuenenen 21 Turbidity ........... cevecenes --
Chloride (Cl) .............. 1 Temperature (F.).......... 53
Fluoride (F) ..ceevveneenens .2 || Date of collection ......... May 12,
Nitrate (NOg) .....c0veneuas . 1949
Dissolved solids ......... 2100
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|Min | AvMax| Min
Raw water......... 451 51|39 | 7.7/8.1]17.3,45 {60 [30 ]2.3|3.5]1.0
Finished water...| 45 | 50 | 41 | 7.5/7.8|7.3| 46 {60 |32 | .2| .50

25um of determined constituents.
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WASHINGTON

YAKIMA
(Population, 38,486)

Ownership: Municipal; supplies also about 3, 800 people outside the city limits.
Total population supplied, about 42, 300.

Source: Naches River; emergency supply from 2 wells (1 and 2) 250 and 65 ft
deep. {No well water was used during 1950.)

Treatment: Plain sedimentation, filtration through natural sand and gravel beds,
and chlorination.

Rated capacity of treatment plant: --

Raw-water storage: --

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

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water 2 water 2

Silica (Si0p} ............... 17 Hardness as CaCOy:
Iron (Fe) ........ ceereessnne .11 Total ceeveeeinennceiennnens .21
Manganese (Mn) .......... - Noncarbonate ............ 0
Calcium (Ca) .......... 6.1
Magnesium (Mg) ......... 1.4 || COlOL euerrerieeiinreenennns 10
Sodium (Na) ............... 3.0 JIPH corcrevceriiciincinrennencans 7.1
Potassium (K) ............ 1.0 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 30 25 C.)ecerernnnnnns veveeenee 57
Sulfate (SO,) ...ccoceunenn. 2.5 || Turbidity .....cccccveeennneen -
Chloride (Cl) .............. 1.7 || Temperature (F.).......... 64
Fluoride (F) ..ccccvvcnnnnn .1 || Date of collection ......... June 17,
Nitrate (NO) .............. .1 1951
Dissolved solids ......... 50

2Naches River.
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