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APPENDIX M

TRANSFERS OF IMPORTED WATER AND é}RDUND WATER

WITHIN AND.OUT OF UPPER LOS ANGELES RIVER AREA

The sources of waters imported to the area of investigation are
primarily the Owens and Colorado Rivers. Owens River water first reached
San Fernando Reservoir in 1913 through the Los Angeles Aqueduct and was
exported to the Clty of Los Angeles for use. However, it was not until
1915 and after the major San Fernando Valley annexations to the City of
Los Angeles had been completed that Owens River water was delivered to
customers in the Owens water service area.

Beginning in 1940, water distributed by The Metropolitan Water
District from the Colorado River was made available to its members in the
Upper Los Angeles River area. At the present time those members are the
Cities of Burbank, Glendale and Los Angeles and the Foothill Municipal
Water District which redistributes Colorado River water to the Crescenta
Valley County Water District and the La Canada Irrigation District.

Determination of quantities of imported water delivered to each
service area from each of the two sources of imported water are discussed

herein. The extent of each service area is shown on Plate 19.

Owens River Water
The quantities of Owens River water imported inte the area are
measured at a current meter-rated gaging station in the Los Angeles Aqueduct
below Dry Canyon Reservoir for the ysars preceding 1933. From 1933, the

discharge measurements consist of the sum of the dischurges through the
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Penstock meter at the San Fernando Power Plant, the Maclay Highline meter
and the San Fernando bypass. The latter is a current meter-rated gaging
station, except for the years prior to 1942 when the f£low was estimated.
The terminal storage reservoirs for imported Owens River water are the San
Fernando and Chatsworth Reservoirs (see Plate 21),

From San Fernando Reservoir, a portion of the Owens River water
is exported out of the Upper Los Angeles River area to Franklin, Hollywood,
Stane Canyon and Silverlake Reservoirs. The latter reservoir did not
receive Owens River water until the completion of the River Supply Conduit
Extension in 19L9. The guantity of exported Owens River water is metered
8t the inlet to Franklin and Stone Canyon Reservoirs and at the North
Hollywood Pumping Plant which discharges into Hollywocod and Silverlake
Reservoirs (see Flate 21).

The major portion of the Owens River water remaining in the Upper
Los Angeles River area is delivered to the Owens service afaa with small
amounts to the Mission Wells and Sunland-Tujunga water service areas to
supplement the ground water supply to these areas, During the base period )
the average amount of Owens River water remaining in the City of Los
Angeles west of Burbank was approximatsly 125,000 acre-feet per year.

An inventory of the Owens River ﬁaﬁer was made for the arsa
within the Clty of Los Angsles west of Burbank. Metered amounts of the
water were utilized wherever possible. Items included in the inventory
are the amounts of import to the area and transfers therefrom, sales to

the consumers, water spread in spreading grounds, change in surface storage,
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estimated amounts of rain on reservoirs, runoff into the reservoirs,
evaporatlon, splllags and water used for th‘e generation of electriclty in
the River Power Plant.

Determination of pracipitation and runoff ars discussed in
Appendixes I and F, respet;tively. Evaporation from the surface of
reservolrs was determined by the use of the U. S. Weather Bureau pan and
the Los Angeles County Flood Control District!s 2h-inch evaporatisn pan
located at the City's terminal reservoirs, when records were available, or
estimated by exterding these records throngh the use of percent of daylight
hours and mean temperature when no evaporation msasurements were availeble.

Water used 1ln the River Power Plant was estimated using the
operational records of the plant and the quantity of water necessary to
produce the power dslivered by the plant. The operation of this plant was
discontimued in 1940. The amounts of water used by the River Power Plant
are included under operational spills as is water discharged from
Chatsworth Reservoir for collectlon at the headworks and blowoffs from
mains, Most of the spilled water was reclaimed at the headworks infiltra-
tion gallery and was exported cut of the Upper Lcs Angeles River arca as
extracted ground water.-

Teble M~1 is an inventory of the Owens River water in th;a City of
Los Angeles west of Burbank, The difference betwsen the supply and

disposal is termed unaccounted-for water.
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Tiported Waters in the Narrows Area

The completion of the River Supply Condult Extension to Silverlake
Reservolr in 1949 engbled the City of los Angeles to transport Owens River
water to Silverlake Reservoir. Thereafter, Owens River and well waters
were commingled at the North Hollywood Pumping Plant and in the River Supply
. Conduit Extension (see Plate 21 for location).

The source of supply to the Narrows arsa is from Silverlake and

Eagle Rock Reservoirs. Eagle Rock Reservolr 1s the distribution ressrvoir
for Colorado River water received from The Metropolitan Water District.
Eagls Rock Reservoir distributes water to the Narraws service area and

the area to the east which is outside olf the Upper Ios Angeles River area.
Through the Eagle Rock-Hollywood conduilt, Colorado River water ma;;r be
transferred to Hollywood Reservoir. ‘

The anmisl amounts of water delivered to the Narrows service
arsa from 1928-29 through 1957-1958 were estimatgd from the totals taken
from field: meter reading books or "Read Books" of the Clty of Los Angeles
Department of Water and Power for each consumer and from trunk line metered
consumption. When a book extended outside the area of investigation, the
total amount of water recorded in the book was proportioned according to
the area in ané out of the area of investigation.

An estlmate of the ;moun'b of water from each source was made by
assuming that all the water commingled and the water was distributed
uniformly over the area. The amount of water from each source was deter-

mined by summing up ths amount of water supplied to various service zones



served by Sllverlake and Eagle Rock Reservoirs, The percent of Colorado
River water was found by determining the percent of the tqtal water which
is supplied from Eagle Rook Reservoir.

The amount of Colorado River water delivered to the Narrows
service area was obtained by applying the percent of Colorado River water
calculated for the above area to the water delivered to the Narrows service
area. 7The remaining amount of water is supplied from Silverlake Reservoir '
and consists of Owens River and ground water,

The amount of Owens River and ground water from Silverlaks
Reservolr delivered to the Narrows service area was proportioned according
to the percentage of the inflow of each supplied to the reservoir.

The annual quantities of Owens River import delivered to esach

service area az;a shown in Table M-2,



TABLE M-2
IMPORTED OWENS RIVER WATER¥®

In Acre-Feet

: San Fernando Subarea :Sylmar :Verdugn : pgtal
s — ) _ :Subarea:Subarea :  ppper
Year * Oweng ‘Sunland-:Missloniy,pqyq * Owens ‘Sunland-ir,g ingeles

fServicefguJugga fsweﬁ's"fService: Total ServiceiTuJuPga ! - piyer

_3 Area : Area i I - 3 : Area

1928=-29 98,790 0 0 o 98,790 3,760 0 102,550
29-30 105,860 0 0 0 105,860 3,210 0 109,070
1930-31 124,710 0 0 0 124,710 3,010 0 127,720
31-32 123,520 0 0 0 123,520 2,L90 ] 126,010
32-33  11h,240 0 0 0 11L,240 3,390 0 117,630
33-34 97,040 ] 0 0 97,00 2,980 0 100,020
34-35 97,440 0 0 0 97,Lk0 2,90 0 100,400
1935-36  12L,L60 0 0 0 124,460 L,080 0 128,540
36-37 89,410 0. 0 0 89,l10 3,390 0 92,800
37-38 81,980 0 ) o 81,980 2,570 0 84,550
38-39 98,990 0 0 0 98,990 3,080 0 102,070
39-40 84,180 0 0 0 84,180 2,680 0 86,860
1940-11 71,180 0 0 0 71,180 2,800 0 73,980
L1-42 108,160 0 0 0 108,160 3,590 0 111,750
L2-L3 116,100 4] 0 0 116,100 L,380 0 120,480
L3-Ly 110,580 0 0 0 110,580 4,530 0 115,110
Lh-L5 106,000 0 0 0 106,000 L,7%0 0 110,790
194s-L6 120,610 0 0 0 120,610 5,290 0 125,900
Lhé-47 127,050 0 0 0 127,050 6,160 0 133,210
47-48 139,080 0 0 ¢ 139,080 6,500 0 145,580
L8-Lk9 130,190 o 0 0 130,190 6,410 0 136,600
L9-50  141,L10 0 0 1,300 142,710 5,750 0 148,460

1950-51 146,820 ' 570 2,160 149,980 5,990 80 156,050
51-52 136,430 380 2,460 139,270 5,120 50 1L, Lo
52-53 149,650 1,590 650 2,270 15L,160 6,150 220 160,530
53-5L  1L45,800 1,340 510 1,520 149,170 5,350 180 154,700
54=55 147,710 1,080 650 1,590 151,030 5,650 150 156,830

1955-56 149,010 1,020 1,160 1,770 152,960 5,480 140 158,580
56-57 149,670 1,080 1,230 2,250 15L,230 6,530 150 160,910
57-58 151,260 630 1,880 2,540 156,310 5,620 90 162,020

..,

=.
W
(e Y o]

# Gross amounts delivered to valley £ill area and tributary hill
and mountain areas.
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Colorado River Water

Colorado River water was mads avallabls to the Cities of Burbank,
Glendale and Lo:=1 Angeles in 1940. The City of Burbank made immediate use
of this water to supplement its primary water supply. The City of Los
Angeles commenced using Colorads River water in the area scuth of Glendsale
in 1945 with the City of Glendals following in 19L6. Upon formation cf the
Foothill Municipal Water District, Colorado River water was delivered to
the Crescenta Valley County Water District and the La Canada Irrigation
District in 1951,

The amount of Colorado River water delivered to each city or
district, with the exception of the Narrows service area, Crescenta Valley
County Water District and the La Canada Irrigation District, was compiled
from the records of The Metropolitan Water District of Southern Califormnia.
For Crescenta Valley County Water Distrlct and the la Canada Irrigation
District, the amounts of Colorado River water purchased by them from the
Foothill Municipal Water District were utilized. The locations where these
citiss and districts connect intd The Metropolitan Water District and the
Foothill Municipal Water District distribution lines are shown on Flate 21.
Annual amounts of Colorado River import delivered to each service area ars

shovm on Table M-3. The method used to determine the amount delivered to

the Narrows service area: has been previously discussed.
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Water Transfers Be'bween
Subareas ar uta:

The various water service areas in the Upper los Angsles River
area do not correspond with the boundaries of the th:-ee hydrologic subareas.
The amount of water transferred from one subarea to another for each service
area, with the exception of the Mission Wells service area, was estimated
as discussed hersafter. Water transfers inwolving only ground water
extracted in one subarea and transferred to another subarea are shown on
Table M-L. Imported Owens River and Colorado River water were assumed to
be delivered to the subarea regardless of the actual location of the point
of delivery of these waters. This assumption was made to facilitate the
calculations in determining the transfer of imported waters between subdreas,
It is reascnable to assume that when imported waters are supplied at a
point in the system that this mixture is uniform over the entire service

area.

City of San Fernando Service Area
A major portion of the water extracted from the Sylmar Hydrologlc

Subarea is exported to the San Fernando'Hydrologic Subarea, The City of
San Fernando's wells are looated in Sylmar Hydrologic Subareas, while 91
percent oi’ the service area of thét clty is in San Pernando Subares. No
measurements are availabJ:e of the amount of water delivered to each subarea.
Accordingly, an estimate was made of the amount of water delivered to each
subarea, based on the percentage of the arcal extent of the City of San

Fernando service area wlthin each subarea,
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TABLIE M-4

TRANSFERS OF GROUND WATER EXTRACTIONS -
BETWEEN HYDROLOGIC SUBAREAS&

In Acre-Feet

Tranaters Irom Syimar ¢ Iransiers from

Subarea to San

1 Fernando Subarea
o ﬂ

T Transfers from sSan
sVardugo Subarea ¢ Fernando Subarea to

Year :to San Fernando : Verdugo Subarea
1¥isaloni04 T pans_ . . ¢ Subarea :Sm:%‘ty of ¢ . .
MWellsb : Fernando ¢ 0VALUIEy of Glendaie:Tujungab:Glendale: Total

1928-29 2,460 1,150 3,610 1, 8000 100 100

29=30 2,080 1,150 3,230 1,800¢ 100 100
1930-31 1,500 1,150 2,650 1,840 100 100
31-32 1,170 1,170 2,340 1,520 100 100
32-33 560 1,160 1,720 1,050 100 100
33-3L 1,270 1,200 2,470 780 110 110
34~35 2,040 1,090 3,130 920 90 90
1935-.36 2,260. 1,300 3,560 1,030 100 100
36~37 2,010 1,310 3,320 920 110 1i0
37=38 2,380 1,280 3,660 1,320 110 110
38-39 2,270 1,h00 3,670 2,590 120 120
39«40 2,220 1,380 3,600 2,370 120 120
1940-L1 2,700 1,380  L,080 3,090 120 120
la-h2 2,430 1,580 4,010 3,120 1Lo 1Lho
Lh2-h3 2,230 1,700 3,930 2,990 170 170
L3-L4 2,500 1,630  L,130 3,250 170 170
Lh-45 2,540 1,700  L,2ho 2,940 180 180
194546 2,900 1,800 4,700 2,570 220 220
L6-L7 2,990 1,890  L,880 3,310 220 220
L7-48 2,900 2,160 5,060 1,420 270 270
L8-L49 2,540 2,290 4,830 760 280 280
L9=50 2,L60 2,240  L,700 0 280 10 290
1950~51 2,170 2,420  L,5%90 0 210 1,280 1,L90
5le=52 2,320 2,020  L,3ko 0 100 oL0 1,040
52-53 2,Lk0 2,010 4,450 0 100 1,260 1,360
53-5L 2,160 2,430 4,590 0 90 1,630 1,720
5h=55 2,190 2,260  hL,L450 0 100 1,290 1,390
1955=56 1,930 2,120 4,050 o} 30 2,740 2,770
56=57 2,430 2,160  L,590 0 200 3,150 3,350
57-58 1,690 2,530  L,220 0 200 3,670 3,870
a. Includes hill and mountain areas within the service area,
b, Water service areas of City of Los Angeles

c.

Estimated,

M1l



Mission Wells Service Area

The Mission Wells service arsa receives a major portion of its
gupply from the Mission Wells in Sylmar Hydrolog:[.c Subarea. The total
Wt extracted from this field is exported from Sylmar Subarea to the
Mission Wells service area in San Fernando Hydrologic Subarea.

Suvnland-Tujunga Service Area
The Sunland-Tujunga service area in Verdugo Hydrologic Subarea

was treated similarly to the City of San Fernando sgrvice area. All of

the water extracted or diverted by the City of Los Angeles is in the San
Fernando Hydrologic Subarsa. A small portion of the service area,
representing 12 percent of the areal extent of the service area, is in the

. Verdugo Hydrologic Subarea. Ths quantity of water transferred from San
Fernando Subarea to supply the demands of the portion of San Fernando
service az‘-ea. in Verdugo Subarea was proportioned according to the percentage
of the service area in Verdugo Subarea.

City of Glendale Service Area

The amounts of water transferred into and out of tl:ze Verdugo
Hydrologic.z Subarea were estimated by assuming that all of the water
originating in Verdugo Subarea first supplied the demands of that subarsa
based on the meter readin.gs of various booster pumps in the system
neces‘sary to supply the area. Any surplus water was exported from that
subarea to San Fernando Subarea to serve the remainder of the City of
Glendale. Also when the demand for water exceeded the supply origin#ting
in Verdugo Subarea, water was transferred from San Fernando Subarea to )

supplement the Verdugo supply.
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Transfers into and from the Verdugo Subarea, estimated on the
above assumptions, are listed in Table M-5., The amount of Colorado River
watez- imported into the Verdugo Hydrologic Subarea was proport:.pned according
to the percent of watéer from this source to the total Glendale/supply. The
perceptage of Colorado River water in the water transferred to Verdugo
Subarea was assumed the same as in deliveries to the San Fernando Subarea,
since the transfer is through the Glendale system wherein the two waters
are commingled in that proportion.

Export of Ground Water

In addition to transfers of Owens River water by the City of Los
Angeles, the ground water extracted from the River System wells of the City of
Los Angeles is also exported to reservoirs outside of the Upper Los Angeles
River area from which a portion returns to the Los Angeles Narrows area. The
River System wells of the City of Los Angeles is comprised of the North Holly-
wood, Erwin, Whitnall, Verdugo, Deep Gallery, Headworks, Crystal Springs and
the Pollock wells or well fields. The quantity of water extracted from this
system is metered individually or ag a well fleld and is shown in column 1 of
Table M-6 as water transferred from the Upper Ios Angeles River area.

The amount of the ground water thus transferred, which is returned
for use in the City of Ios Angeles Narrows water service area, has been
estimated as discussed under I;rxported Waters in the Narrows Area, and the
estimated amount is shown in column 2 of Table M-6.

Net export of ground water from the Upper Los Angeles River area
has been computed as the difference between columns 1 and 2 of Table M-6 and
is shown in column 3 of that table.
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TABLE M-5

ESTTMATED TRANSFERS OF GROSS DELIVERED WATER BY
THE CITY OF GLENDALE BETWEEN VERDUGO AND
SAN FERNANDO SUBAREAS AND TRIBUTARY AREAS

In Acre-Feet

Water : : - ~ T Colorado RivVer Water
demands Supply. . Amounts transferred ,pomoerETin :

W B MU e

Year , gn ;orieineting ~Nr e Fernandot transferred: Transferred
:VerdugosiB Verdugo .san Fernando: to Verdugo : supplys s bo Verdugo

1928-29 1,987 1,800
29-30 2,13k 1,800

1930-31 639 2,480 - 1,841
31-32 639 2,154 1,515
32-33 730 1,781 1,051
33-34 1,009 1,790 781
34-35 900 1,824 92l

1935-36 1,025 2,059 1,03Y
36-37 1,168 2,083 915
37-38 1,186 2,507 1,321
38-39 1,271 3,863 2,592
39-40 1,481 3,850 2,369

1940-41 1,306 4,399 3,093
L1-42 1,640 L, 750 3,110

- he-=l3 1,721 L, 712 2,991
m‘hh '1,686 h,937 3’251

1945-L6 2,152 L,723 2,571
L6-4T 2,191 5,497 3,306
L7-48 2,151 3,575 1,k2k
L8-49 2,203 2,960 %7 .

1950-51 2,665 1,384 1,281 5.8 h
152 2,36 1,422 "9l2 8.5 80
52-53 3,212 1,954 1,258 6.5 - 82
53-5L4 3,732 2,105 1,627 2.2 150

1995-56 UL,669 1,930 2,739 11,2 307
%27 L6l 1.7 3147 111 349
57-58 5,596. 1,929 3,667 9.l 3L5

% Percent of Colorado River water is the proportion of Colorado
River water in transferred supply.

-
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TABLE M6

EXPORT OF GROUND WATER FROM UPFER LOS ANGELES
RIVER AREA BY CITY OF LOS ANGEIES®

In Acre=Feet

T Transier of ground :;Ground water returné&’ﬂet export of ground
Year : water from Upper :to Upper Los les :water from Upper Los

1Los Angeles River areas River arsal t Anpeles River area
1928=29 61,220 6,410 sk, 810
29=30 63,680 6 koo 57,190
193031 66,1480 7,090 59,390
31-32 10,730 6 510 3L,220
32-33 38,330 6, "h20 31,910
33-3L 60 780 6 720 i 5L, 060
34-35 ua 860 6 oko k2,820
1935-36 55,660 6,150 49,510
36-37 50,700 6 30 L, 270
37=38 hs,hzo 6,870 38,550
38-39 13,800 7,5ho 36,260
39-40 h5,070 7,210 37,860
19L0-l2 47,560 6,860 40,700
L1-42 41,680 8,350 33,330
L2-k3 52,500 8 570 43,930
L3-LL 56 030 8 730 47,300
. Ll=lU5 70,740 8 8L0 61,500
19L5-L6 . 711,070 9,040 68,030
L6=47 82,210 9,040 73,170
47-48 76,990 9,180 67,810
" LB8=L9 76,160 9,270 66,890
L4950 81,610 8,870 72, 7hO
195051 7k, 600 8,220 66,380
51=52 70,720 : 7,680 63,040
5253 90, 71,00 8,420 81,960
53=5L ' 89,160 5,650 83,510
5L=55 83,140 2,970 80,170
1955-56 87,910 . 3,910 8ly,000
56=57 93,630 2,880 90,750
57=58 8l,320 1, >0L0 83,280

a, Oross amounts,
b. To Narrows service area.
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Expart and Import of Water by
La Canada Irrizatinon District

The La Canada Irrigation District transferred water out of and
into the Upper Los Angeles River area due to the location of their water
service area (see Plate 19 ). A portion of their water supply is obtained
from surface diversions and a well in Verdugo Subarea. Thelr remaining
supply is obtained from sources outside the area of investigation from
ground water and the Foothill Municlpal Water District,

An estimate of the amounts of water exported and imported from
the Upper los Angeles River area was determined by estimating the amount
of water necessary to supply the portion of the service area in the Upper
Los Angeles River area. Of their total service area, 42 percent of the
areal extent of the distriet is in the Upper Los Angeles River area.

This percentage was applied to the total water supply of the district and
was assumed to be the demand of the service area in the Upper los Angeles
River area,

The portion of the district's water supply obtained in Verdugo
Subarea was assumed to first supply the demand of the area and any amount
in excess was exported out of the area of investigation. Conversely, water
was imported when the demand was greater than the supply.

Table M~7 is an estimate of the amount of water exported and
imported by the La Canada Irrigation District based on the above

assumptions.
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TABLE M-7

ESTIMATE OF GROSS DELIVERED WATER EXPORTED AND IMPORTED FROM THE

UPPER LOS ANGELES RIVER AREA BY LA CANADA IRRIGATION DISTRICT

In Acre~Feet
: Total :Water requirements: water supplied : s
Year :supply of: in Upper Los : from Upper Los : Export : Import
sDistrict :Angeles River area:Angeles River area: :
1928-29 339 W2 160 18
29-30 361 152 227 [
1930-31 353 148 217 69
31-32 353 1L8 25 97
32-33 350 W7 2u6 99
33-34 3h9 w7 223 76
34-35 277 116 199 €3
1935=-36 389 163 256 93
36-37 313 157 320 163
37-38 L21 177 391 21
38-39 L8 209 L37 228
39-40 L73 199 42l 225
1940-41 L99 210 476 266
l1-L2 577 2l sko 298
ho-L3 661 278 619 341
W3-Liy 701 294 636 342
LL-U5 en7 272 967 295
1945-46 8Ly 35) 559 205
L6=L7 B9 377 655 278
L7-48 1,023 L30 712 282
LB8-L9 1,118 L70 661 191
L9-50 1,191 500 554 5k
1950~51 1,310 550 u69 61
5l-52 1,362 572 5L5 27
52-53 1,714 720 61L 106%
53«54 1,802 757 633 12)%
5L-55 1,739 730 LL9 281
1955-56 1,881 790 279 o1l
56-57 1,997 839 435 L0+
57-58 1,898 797 352

Ll5w

# Imported Colorado River water purchased from Foothill
Municipal Water District,

1=20
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APPENDIX N
SEWAGE EXPORT, CESSPOOL RECHARGE AND WASTE DISCHARGE

"History of Sewerage Systems

All of the sewage exported out ‘of the area of investigation is
conveyed through the City of Los Angeles sewerage system. Sewage treat-
ment and disposal for the Cities of Burbank, Glendale and San Fernando
is furnished by the Ciby of Ios Angeles through a contractual agreements.
The North Outfall Sewer was the first trunk sewer constructed to convey
sewage out of the Upper Los Angeles River area and was placed in opera=-
tion in 1926, Its general aligmment is shown on Plate 26, Areas
sewered prior to the base period include portions of the Cities of Los
Angeles south of Glendale, Burbank, Glendale. and San Fernando.

The City of San Fernando, prior to 1952, maintained its own
sewage treatment plant and discharged the effluent into Pacoima Wash,
Since 1952, that city!s sewage has been transpor'bed through the City of -
Los Angeles sewerage system and exported out of the area of investigation.

The City of Los Angeles west of Burbank did not have sewers
installed until 1929: The rapid growth of this area soon caused the
capacity of the North Outfall Sewer to be exceeded. Spot measurements
made by the State Department of .Public Health indicate that the North
Outfall Sewer wds overflowing into the Los Angeles River at various
locations in 195.9: and 1955. In 1954 the Valley Settling Basin was
installed on the south bank of the Los Angeles River south of the City
of Burbank, Its purpose was to store the psak flow until such time as
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it could be discharged back into the trunk sewer without exceeding the
capacity of the sewer. On brief occasions when the capacity of the trunk
sewer and the Valley Settling Basin were both exceeded, stored sewage was
chlorinated and discharged into the Los Angeles River, The estimated
amounts of sewage overflowing into the Los Angeles River during 1952-53
and 1953-5l and the measured amounts of sewage discharged from the Valley
Settling Basin from 1954-55 through 1957-58 are 1listed in Table Ne7,

In 1956, the San Fernando Valley Relief Sewer (see Flate 26)
wes constructed through the Santa Monioca Mountains to intercept sewage
originating west of the City of Burbank, No provision has been made for

measurement of sewage through this sewer.

Source of Sewage Records

Sewage gaging stations, the locations of which are shown on
Plate 26, are installed at strategic points for the purpose of determin-
ing the amount of sewage contributed to the City of lLos Angeles sewerage
system by the Cities of Burbank, Glendale and San Fernando, Whenever
possible, the Referee determined the amount of sewage contributed by each
city from measurements made at these gaging stations, The measurements at
these gaging stations are from continuous recording devices which are in
operation for a period of one week during thé middle part of each month,
By mutual agreement between the cities these measurements are accepted as
being the average weekly flow for the month and billings for the cost of
treating this sewage are based on these meagurements. The period of recor&
and source of data on sewage contributed to the City of Los Angeles

Sewerage system are shown in Table N-1,



RECORDS ON SEWAGE CONTRIBUTED

TABLE N-1

BY MUNICIPALITIES TO CITY OF LOS ANGELES

SIWERAGE SYSTEM

City ;*;Period of record :

Sourcei

Burbank
Glendale

Los Angeles
Upper Burbank gage
Lth and Hubbard Streets
gage

San Fernando Road and
Lth Street gage

San Fernando
Valley Settling Basin
(inflow) ;

Discharges to Los Angeles
River

October 19268-
September 1958

October 1928-
September 1958

July 1930-
March 1956

October 1930-
September 1958

July 1958~
September 1958

October 1930~
September 1958

September 195~
September 1958

September 195)i-
September 1958

Gaging charts and

billings
Billinge

Gaging charts and
billings

Billings
Billings

Billings

Daily operational

records

Daily operational
records




The amount of sewage exported from the City of Los Angeles west
of Burbank prior to June 1956 was obtained from the records of the Upper
Burbank sewage gaging station located west of the westerly city boundary
of Burbank, After completion of the San Fernando Valley Relief Sewer
Tunnel in June 1956, 'the sewage contributed by the City of Los Angeles
west of Burbank was estimated as the number of ‘sewsr house connections
multiplied by the expected sewage discharge per house connection, The
number of sewer house comnections was tabulated from sewer permits issued
by the City of Los Angeles Valley District office. The mean sewage dis-
charge per house connection (Table N-2) for eaéh year of record, 1930-31
through 1954-55, was calculated by dividing the annual measured sewage
originating in the area by the number of sewer house connections in service.
The average sewage per sewei' house connection computed for the period
during which records were considered accurate, 1935-36 through 1954-55,
was 0,30 acre-foot., This mean value, which appears reasonable when compared
with the trend of values during the 1950's, was utilized as the expected
sewage per house connection in the City of Los Angeles west of Burbank for
the period after June 1956,

There are no records of sewage flow originating from the City of
Los Angeles south of Glendale. Sewage from this area, which has been
almost completely sewered since 1926, was estiﬁated from a count of the
number of sewer house connections shown on the City of Los Angeles ryn
ma.ps for the area, The nunlxber of sewer house connections was emumerated
for ’évery five yea‘ré within ti:e base period and a straight line varistion
was uséd for the intervening years, The annual unit sewage flows per
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sewer house connection derived from the area weat of the City of Burbank,
4tscpqnd below, were g‘b_ilized to estimate the sewage from this area. -

o The annual amounts of sewage exported.from the Upper Los Angeles
River area, based on measured and estimated values thu detemglned, are
shown in Table N-7,

Annual Unit Sewage Flows
The City of Los Angelgs west of Burbank was used as a study area

to determine annual unit sem';ge discharge per house connection, This area
contains a major portion of the area of investigation and receives a large
amount of delivered water, The pq:cen‘l?age of commercial develcpment is
ralaﬁiv‘ely low in the area; thus, the unit values derived are believed
applicable to sewage contr:lbu'!'.ions from residential areas in all bortiona
of the area of investigation, |

Flow in a sewerage system originates generally from two main
sources: (1) sanitary and industrial waste and (2) infiltration into the
sewers from surface and ground waters, To separate the sewage flows as to
each source, the amount of sewage discharged per house connectiori for each
year was calculated for the study area by dividing the annual measured
sewage discharge by the number of sewer house connections in servi.cg during
the ysar. These annual values are shown in Table N~2 and plotted on
Figure N~1, The wide range in values for the measwred sewage per house
connection occurred in the atudy area ranging from 0,17 acre-foot in,
1933-34 to 0,47 acre-foot in 1943-Lhi. The amount of water delivered per
meter for domestic, combination and commercial and industrial meters was

-5
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TABLE N-2

COMPARISON OF UNIT SEWAGE AND WATER DELIVERIES, .
CITY OF LOS ANGELES WEST OF BURBANK

: Measured sewage : Per capita : Lstimated sewage
3 per house delivered water, : per house

Toar in gallons per : comnection, in

: connection, in _
capita day 3 acre-feet

H acre~-feeb

1928-29 oL 0,17
29-30 93 0.17
1930-31 0,33 83 0.17
32~33 0.20 72 0.17
33-34 0.17 69 0.17
34=-35 0.20 61 0.17
1935-36 0.18 68 0.17
36-37 0.21 70 ) 0.18
37-38 0,21 ’ 79 0,18
38-39 0,29 90 0.18
39-L0 0.27 93 0,18
19L0-U1 0,35 96 0,18
1142 0.36 109 0.18
h2=43 0.6 121 0.18
L3=4ks o.L7 117 . 0.19
LL=L5 0,43 117 0.20
1945-k6 0.35 125 0.20
L6-47 0.34 125 0.21
L7-L8 0.26 127 0.21
he-hg oozh 131 ) 0- 21
119-50 0.23 126 0.22
1950-51 0,25 133 0.23
5l-52 0.27 13L 0.24
52-53 0.25 143 0.24
53-54 0,27 1k5 0.25
54-55 0.28 139 0.26
1955-56 139 0.27
5657 ‘. 150 0.27
57-58 12 0.28
20-year average .
1928-57 108 0.20




also gpmputed for the study area. The trends of the annual sewa__ge .discharge
per rgguae oonriection and delivered water per meter did not aorra‘épond with
each ?ther. Analysis of the data indicated that a large amount ;f water
from éombina.tion’ meteré was used for irrigation purposes, To ad;just for
this difference » only waber delivered to domestic meters was utilized in
compu'bing‘ the per capita delivered water.

‘The population in the study area, as discussed in Appendix L,
was utilized in determining the per capita delivery of water., It was
assumed that the number of persons per meter was the same for both domestic
and combination services. The anmual population for the study area was
de:Eivpd from census values and was proportioned according to thé percentage
of domestic and combination meters in service for each year, The estimated
annmual population using domestic meters was divided into the amounts of
water delivered to these meters to determine the per capita delivered
water, The annual.per capita delivered water thus computed is shown in
Table N-2 and shown graphicelly on Figure N-1,

Comparison of the delivered water per meter curve (Figure N-1)
with sewage £low per house connection curve (Figure N-1) for the Citi of
Los Angeles west of Burbani shows that these two curves do not have the
same long-time trend as expected, since an increase in water consumption
should have a direct effect on sewage discharges. During the period of
higher water 16\;‘615 the two curves have dissimilar short-time trends,
'Since infiltration is a source of flow in a sewer main, the water levels
in the sewered area were compared with the annvwal sewage flow per house

connection (Figure N-2), The records of water levels in well No, 3770

N-10

-



FIGURE N-I

0.8

_oi? * .

0.6=

0.5~4—

ACRE FEET

0.3 4-

0.2

0.1
30

DELIVERED WATER AND SEWAGE

180

100

PER CAPITA
PER DAY
3

GALLONS

[+ 3

30 %0 YEAR 50 0
ESTIMATED CELIVERED WATER PER CAPITA

SAN FERNANDD VALLEY REFERENGE
TRENDS OF DELIVERED WATER AND SEWAGE,
CITY OF LOS ANGELES WEST OF BURBANK

8TATE WATER RIGHTS8 BOARD



(Figure N-2) in the vicinity of Van Nuys were utilized for this purpose.
. Comparing the water level measurements and the annual sewage flow per
house connection, it is apparent that the variation in unit sewage flows
from 1933-34 to 19L9-50 corresponds to the fluctuations of water levels.
A sharp increase in the anﬁugl unit sewage discharge. from 1937 to 19LL
occurred concurrently with inereasing ground water levels, and the reces-
sion of water levels was accompanied by & similar reduetion in unit
sewage discharges. This relationship, combined with the fact that certaln
reaches of the sewer trunk invert were balow the water table during the
period of high ground water elevations, leads to ths conclusion that the
higher unit valnes were caused by the infiltration of ground water into
the sewerage system.

The contribution of ground water to sewage by infiltration was
estimated by using the per capita delivered water as an indication of the
irllcrease 1n. both the residential use within the home and the resulting
inerease in the annual unit sewage per house connectlion during the base
period. On this basis, the annual unit value for sewage per house connee-
tion was a minimum in 1935 and gradually increased thereafter to the end
of the base period. The amount that the measured unit value of sewage
discharge exceeded the estimated value was assumed to be the amount
eontributed by inflltration. The portion of the cewage which is derived
from delivered water was estimated by multiplying the estimated sewage
flow per house connection in acre-feet by the nurber of existing sewer
house connections. The difference between the calculated and the measured

sewage export was assumed to have originated from ground water infiltrated
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into the sewers. Table N-2 summarizes the annual measured and estimated
sewage per house connection and the adjusted per capita delivered water
for the City of los Angeles west of Buz;bank.

_ The annual measured unit sewage flow per sewer house connecti:;n
for the Cities of Burbank and ’Glendala is somewhat hiéher-than that found
in the City of los Angeles west of Burbank. The data shown in Table N-3
and on Figure N-3 illustrate this relationship. The measured unit sew#ge
value prior to 19Ll;-L5 for the City of Burbank is high as a result of
industrial wastes being discharged into the sanitary sewers. This problem
was recognizec?. by the City of Burbank when the total annual amount of
sewage being discharged was exceeding the contracted amount for sewage
treatment with the City of los Angeles. A&n industrial waste program was
initiated to remove a large amount of industrial wasfe from the sanitary
- sewers into the storm drain after proper treatment. This effect was
evaluated by comparing the City of Burbank'!s delivered water with the
resulting sewage. Since 1937 residential, commercial and industrial
meters in the Burbank system have been billed separately. Water delivered
to industrial meters constitutes, on the average, approximateély 20 percent
of the total delivered water in the City of Burbank. An estimate of
industrial sewage was made by deducting the consumptive use for indus-
trial (see Appendix L) from the amount of industrial delivered water.

The total sewage discharge was then adjusted for the above amount and the
annual unit sewage discharge per house co;mection recalculated. The

adjusted it values for residential sewage thus computed were found to be
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TABIE N-3

SUMMARY OF ANNUAL SEWAGE DISCHARGE
PER HOUSE CONNECTION

In Acre-Feet
Gity~6f'01endale
i o ) : aaures ‘aus_" ' 0 s Meaguread
1928-29 0.39
2930 0.42
1930-31 0.33 0.l 0.48
31-32 0.35 0.k 0.58
32-33 0020 o.hl 0.51
33-3L 0.17 0.k42 0.l5
3435 0.20 0.L48 0.53
1935-36 0,18 0.48 0.h9
36-37 0.21 0.46 0.h7
37-38 0.21 0.45 0.36 0.62 0.57
38-39 0.29 0.k5 0,38 0.6L 0.58
39-40 0.27 0.6 0.39 0,53 0.L7
1940-11 0.35 0.51 0.4h 0,64 0.55
hl-hz 0-36 0-h9 Onha 0051 0.39
L2-l3 0.L6 0.h3 0.36 0.h9 - 0.35
h3=Lh 0.L7 O.lb 0,38 0,42 0.30
Lils=l5 0.13 0.5 0.36 0.35 0.25
L6=47 0.34 0.5L 0.40 0.3L 0.29
L7-48 0,26 0.53 0.l1 0.38 0.34
h9-50 0023 0.1;5 0035 0033 0.29
1950=51 0.25 0.42 0.30 0.3L 0.29
51—52 0.27 00’-‘-6 0036 Ou32 0027
52«53 0.25 0.4k 0.32 0.33 0.27
53-5) 0.27 0,L8 0.33 0.35 0.29
511»-55 0.28 OOhh 0030 0036 0031
1955-56 0.50 0.35
56-57 O-ha 0136
57-58 0.55 0.36
18-year average

1938-55 0.31 0.47 0.36 0.2 0.35

2. Based on gaged sewage outflows.
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comparable to the values for the City of los Angeles west of Burbank for
the same period from 1937-38 through 195L4-55.

In additioh to the large amount of industrial waste being
discharged into the sewers, ground and surface water contribute to the
measured sewage from the City of Burbank. Sewer gaging stations are
locat:ed along the north side of the los Angeles River at the westerly and
easterly boundaries of the city (see Plate 26). The period when the
annual measured unit sewage values were high corresponds with the period
when the water table was at an elevation equal to or above the invert of
the trunk sewer line, making it possible for ground water to enter the
sewer.

Annual measured unit sewage values for the City of Glendale were
also larger than those of the study area. It was found that a large
nunber of sewer flushing manholes had beén installed in the city's sewer~
age system. These manholes were connected to the water mains with no
means of measuring the amount of water used for flushing the sewers. Due
to the lack of proper maintainence, flushing devices were soon flowing
continuously thus increasing the amount of sevage discharged by the eity.
In 1957, the City of Glendale cormenced removing the water connections
from their flushing manholes. A rapid decrease in the water system
losses became apparent, In 1954-55, the City of Glendale's water system
loss was 25.3 percent. By 1958-59, the water system loss had been reduced
to 7.2 percent. The reduction in percent of water system loss between
1955-56 and 1958-59, if conéidered as being caused entirely by faulty

flushing devices, amounted to approximately 0.1 acre-foot per sewer house
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connection. An evaluation of the amount of flushing water entering the
.sewers 1ls contained in the section on :infiltfation.

Unit sewage discharge values for the Cities of Burbank and
Glendale, as measured and adjusted by removing industrial waste and flush-
ing water amounts, are listled‘ in Table N-3 for comparison purposes. For
the 18~year period, 1937-38 through 1954-55, the average adjusted sewage
discharge per house commection for the Cities of Burbank and Glendale
agreed fairly well with the a.vei'age value for the City of Los Angeles west
of Burbanlt; for the same period. This indicates that the values of unit
domestic sewage contribution derived for the City of Los Angeles west of
Burbank are comparable and may be utilized in determining the sewage con-

tribution from residential areas.

Delivered Water and Sewage

The amount of sewage origindting from delivered water may be
estimated by assuming that none of the water delivered during months of
prolonged rainfall is used outside for irrigation on lawns and gardens;
thus, except for a small amount of water consumed by use within the
household, the remaining water becomes sewage during these months.

Listed in Table N-L are the amounts of water delivered to resi-
dential and commercial meters in the City of Los Angeles west of Burbank
during months in which large amounts of precipitation have occurred over
prolonged periods. Assuming that all of the water delivered during these
months becomes sewage, the extension of this amount over a 12-month period
(see line 6, Table N-L) results in the annual amount of sewage contributed.

A comparison of actual total annual deliveries shown in line 7 of Table N-i
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and the estimated sewage for the year indicates that an average of LS
prercent of the anmual delivered water becom_as sewage,

For comparison, during thisi period there was an average of 3,7
persons per residential water meter, as determine;d from data supplied by
the United States Bureau qf the Census. Based on the above criteria, the |
amount of sewage contributed from each person was 63 gailons per capita
per day, or 0.26 acre-foot per year per meter. Increased sewage during
the warmer summer months is believed countered by a decrease resulting
from other factors such as vacancies during the summer period; thus, the
45 percent value was taken as representative of the average annual pro-
portion of sewage to water delivered for an average residential lot.

Where the number of meters or consumers is unknown, an estimate
of the amount of sewage originating from such an area was computed by
multiplying the annual net residential and commercial delivered water to

the area by 45 percent.

Cesspool Recharge
Individual sewage disposal units are scattered throughout the

area of investigation. The number of these.u.nits in operation for any
year must be estimated. The existence of a sewer line in an area does not
necessarily imply that all the homes are connected to the sewer, since
under present city and county ordinances the property owner is not required
1;0 connect to a sewer line to which he has access until his sewage disposal
unit fails to function properly. Depen&ling on the type of soil and the
amount of sewage discharged, the sewage disposal unit may function properly
indefinitely.
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The number of individual sewage disposal units was estimated by
calculating the difference between the number of consumer's water meters
and the number of sewer house co;mections. These data were obtalned from
the various cities and agencies involved in this investigation. It was
assumed that for every water meter there would be a connection draining
the waste products into a sewer or an individual sewage disposal unit.
With the number of individual sewage disposal units thus determined, an
estimate of the amount of sewage was determined by multiplying the esti-
mated annual unit sewage per house connection for each year, shown in
Table N-2, by the number of individual sewage disposal units estimated to
be in operation during the year.

When an area is partly sewered or contains individual sewage
disposal units, the total amount of sewage is computed as LS percent of
the net residential and commercial delivered water. Ths amount of cess-
pool recharge from a partially sewered area was determined by proportioning
the total sewage in the area according to the percentage of the areal
extent sewered and unsewered. This method was utilized to determine the
sewage originating in the Sylmar and Verdugo Hydrologic Subareas and the
Mission Wells and Sunland-Tujunga water service areas. If measurements
of the séwage discharge into a sewerage system were available, the amount
measured was subtracted from the total amount of sewage originating in
the area and the remainder was assumed to be ocesspool recharge.

Effluent from sewage disposal units is usually discharged into
a cesspool or leaching field. The effluent from cesspools is usually

discharged at a depth that is below the root zone of most vegetation and
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becomes recharge to the ground water. Leaching fields are usually shallow
and the effluent may be available for consumjtive use by the vegetation on
the surface. The number of disposal units using leaching fields in the
area of investigation cannot be determined, but it is believed that due to
the limited size of the residential lots in the area of investigation only
a small nurber of leaching fields exist.

The annual amounts of cesspool recharge determined for each water
service area and for each hydrologic subarea are listed in Table N-7, as

hereinbefore discussed.

Infiltration and Sewer Flushing Water

Infiltration is water entering the sewer either through its
Jjoints, abandoned house connections, or manholas. Sewer flushing water is
unmetered delivered water entering sewer lines of the City of Glendale
through faulty flushing devices. Dus to the limitations in construction,
sewers are seldom laid with a watertight joint. If the sewers are laid
below the ground water level a certain amount of ground water will enter
through the joints or from poorly made and abandoned house connections.
No attempt by the Referee or other agencies has been made to measure
the amoum; of infiltration entering the sewers in the area of investigation.
An estimate of the amount of sewer infiltration in tﬂe Burbank sewerage
system and the amounts of infiltration and sewer flushing water in the
Glendale system were determined in the same manner as for the City of Los
Angeies west of Burbank, which has been discussed heretofore. The average
unit sewage value per house connection thus determined for the Cities of

Burbank and Glendale was 0.35 and 0.36 acre-foot per house connection ’
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respectively. The difference between these average unit sewage values and
the measured annuval unit sewage values was assumed to be infiltration and
sewer flushing water.

The amount of unmetered delivered water discharged into the
City of Glendale's sewers constitutes a portion of the city's weter system
loss. The amounts of these discharges were required in the disposition
of water system losses in the area of investigation. A comparison of the
water distribution systems of the Cities of Burbank and Glendale indicates
that the two systems are comparsble and that the water system losses should
be approximately the same for the two systems. This was demonstrated when
the City of Glendale commenced removing the faulty flushing devices and the
water system loss decreased to 7.2 percent in 1958~59. It was therefore
asaumed_that an average water system loss over the base peried of seven
percent, which is equivalent to the City of Burbank loss, would have
resulted if the flushing manhole mechanism had been properly maintained.

The annual amount of water discharged into the sewers was esti-
mated as the dlfference between the actual wgter system loss and the aver-
age water system loss of seven percent of the gross delivered. If this
difference was greater than the calculated amount of infiltration plus
flushing water, the latter amount was taken-and assumed to consist of
gewer flushing water. Conversely, when the estimated amount of sewer
flushing water was less than the calculated infiltration plus flushing
vater, it was assumed that the difference was contributed from the ground
water infiltrating the sewers. Table N-5 shows the estimated amounts of

infiltration entering the sewers, based on the preceding discussion.
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The occurrence of ground water entering the sewers is deperident
_on the elevation water table. After 1952, the possibility of ground water
entering the sewers east of the westerly boundary of the City of Burbank
diminished due to the lowering of ths ground water table below the invert
of the sewers. However, iﬁfiltration from storm runéff can enter during
the winter season through poorly constructed house connections or manholes.
The annual estimated amounts of infiltration shown in Table N-5
are reasonable if'compared with the allowable infiltration in accordance to
specifications under which sewers are constructed. The maximum allowable
-infiltration for newly laild sewers, according to the City of los Angeles
Standard Specification No. 151 for public improvements, is six-tenths of a
gallon per minute per inch of diameter for sewer per 1,000 feet of sewer
laid. For a new 8-inch sewer the maximum allowable infiltration for 1,000
feet amounts to L1 acre-feet per yesar. To obtain the maximum infiltration
of 6,290 acre-feet per year as shown in Table N-5, it would require 153
miles of B-inch sewers. In the area of investigation there are approxi-
mately 2,200 miles of sewers as of July, 1959. This consists of sewers
whose diametef varies from 8 inches to over L8 inches. During the peried
prior to 1952, it appears that 153 miles of sewers could have been at or
below the ground water table and infiltration into the sewers could have

occurred.
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TABLE N-5
ESTIMATED SEWER INFILTRATION AND FLUSHING WATER

-In Acre-Feet

Year ' ‘Sewer Infi}fration . . F;s;z;;ng
¢ Burbank : GClendale : Los An]gej.esa ¢ Total : OGlendale
1928-29 70 270 o 340 0
29-30 120 0 50 170 320
1930-31 230 0 200 430 490
31-32 Loo 120 360 880 810
32-33 320 0 110 430 610
33-34 220 70 20 310 700
3L-35 390 1,170 140 1,700 L4150
1935-36 3L0 1,180 50 1,570 560
36-37 340 1,370 150 1,860 200
37-38 830 1,150 190 2,170 350
38-39 1,110 1,330 8Lo 3,280 300
39-40 920 1,650 680 3,250 250
1940-41 1,790 2,840 1,660 6,290 150
L1-42 1,360 2,500 1,870 5,730 170
L2-43 1, 360 1,280 3,150 5,790 0
L 3=kl 930 1,680 3,500 6,110, 0
Lh-L5 220 1,800 3,290 5,310 90
19L5-46 0 1,670 2,330 14,000 500
L6-L7 130 2,780 2,350 5,260 1,230
L7-L8 800 1,990 1,250 k,o040 1,900
L8-L9 180 1,280 860 2,320 2,290
L9-50 0 210 330 1,2h0 1,320
1950-51 200 0 970 1,170 1,520
51-52 0 0 2,090 2,090 2,530
52-53 - 0 0 950 950 2,090
53-54 0 0 1,840 1,840 2,620
5455 0 0 1,950 1,950 2,240
1955-56 0 0 2,970 2,970 3,660
56-57 0 0 3,290 3,290 3,270
57“58 0 0 2, 330 2, 330 1, 650

a. City of Los Angeles west of Burbank. Infiltration in Los
Angeles South of Glendale assumed to be nil.
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Sewage Exported from
Sylmar Hydrologic Subarea

Part of the sewage originating in the Sylmar Hydrologic Subarea
is exported to the San Fernando Subarea. From 1928 through August 1951,
sewage originating in portions of Los Angeles and in.San Fernando was
treated in the City of San Fernando sewage treatment plant and discharged
into Pacoima Wash. From September 1951 to the present, sewage discharged
into sewers is exported from the Upper Los Angeles River area. Sewage from
the City of Los Angeles is m;easured by a gage located at Fourth and Hubbard
Streets in the City of San Fernando. An estimate of the sewage exported
from the Sylmar Hydrologle Subarea, originating in the City of Los Angeles,.
was obtained by using the Fourth and Hubbard Streets gage, and commencing in
July 1958, the San Fernando Road and Fourth Street gage. These gages are
located in close proximity to the boundary of the Sylmar Subarea. With the
exception of a few house connections located along the northeasterly boundary
of the City of San Fernando and on San Fernando Road, these gages measure all
the sewage exported from the City of lLos Angeles in the Sylmar Subarea.

Sewage exported from the portion of tﬂe City of San Fsrnando in the
Sylmar Subarea was estimated based on the percent of the areal extent of the
eity ﬁit.hin each subarea.

Sewage Exported from
Vercdupgo Kydrologic Subarea

The only area that is sewered in the Verdugo Subarea is within the
City of Glendale (see Plate 26). The northerly boundary of the sewered area
is approximately at the southerly boundary of the Crescenta Valley County
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Water District service area, This area has had sewers available since 1926
and was assumed to have no individual sewage disposal units. Due to the
lack of measurements of the ameunt of sewage from this area, an estimate
was made by uwsing L5 percent of the net delivered water to residential and
commercial clagsifications as sewage exported from the Verdugo Hydrologic
Subdrea, l

Imported Waters in Cesspool Recharge
To account for the disposition of imported water in the area of

investigation, an estimate of the amount of imported Colorado River water
in sewage was determined by utilizing the percentage of imported water in
-each water service area. It was assumed that the imported water supplied.
to the service are#g commingled with the native ground water used to supply
the area and the amount of imported water in the sewage was proportional to
the amount of imported water in the net delivered water.
Prior to the introduction of Colorado River water into their water

- supply, the Cities of Burbank and Glendale utilized extracted ground water
for their supply and therefore cesspool recharge and sewage exported by
these cities consisted entirely of ground water. The annual percent of
Colorado River water in each city's supply was applied to their respective
amounte of sewage export and cesspool rechérge to determine the amounts
supplied from Coloré.do River water. In the City of Los Angeles west of
Bﬁrbank, Owens River water is used almost exclusively in the area and has

been discussed previously. _
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Sewage from the Hill and Mountain Areas

The sewage measured at the various sewage gaging stations includss
sewage originating in the hill areas. To obtain values for the valley floor
areas, sewage originating from the hill areas had to be detez"mined. ‘Most
of the residential acreage in the hill areas is in the Narrows water service
area and in the Santa Honical_Hountains. The acreage of residential in the
hill areas is found in Appendix K, To utilize the anmual unit sewage flow
per house connection, the numher of sewer house connections in the Nar?ows
water service area was enumerated from the City of Los Angeles Engineer's
sewer maps, as diacuased previéusly. On the basis of tﬁis enumeration, it
was found that over the base period there was an average of 3.l sewer con-
nections per acre in the hill area. The sewered areas in the Santa Monica
Mountaing were planimetered for 1955 and 1956 from Plate 26, The acreages
thus determined were plotted on a graph showing the acreage of residen?ial
in the Santa Monica Mountains, A curve representing the acreage sewered
was extrapolated using these two points and the total acreage curve for
this area, as shown on Figure N-l, The sewage from the .Santa Monica
Mountains was estimated by utilizing the number of lots per acre found in
the Narrows hill area and the anmual unit sewage flow per house connection.
Sewage fror.n hillside residential areas in the ot.her_water service arsas did
not cons'bitu'te any significant amount of sewage being exported. It was,
tharefore, agsumed to all be on individual sewage disposal units.
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The methods of determining and evaluating sewage export and-
‘cesapool recharge for each service area and hydrologic subarea, as previously
described, are presented in Table N-6., Summaries of sewage a:lcpart and cess-
pool recharge for the area of .investigation have been prgpareé for valley
floor and hill and mountain éreas. For convenience, these \ralue..s are
presented by water service areas and by hydralogic subareas. The sumaries
are presented in the following tables: ‘

‘N-7 Cesspool Recharge by Water Service Area

N-8 Contribution of Sewage to Sewerage System by Water

Service Area . .

N-9 Sewage Exported from Hill and Mountain Areas

A sumary-of cesspool recharge in hill and mountain areas is not
presented since it is believed that this recharge is not a gontribution to

the hydrologic subareas.
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TABLE N-7
ESSPOOL RECHARGE BY WATER SERVICE AREA
In Acre~Fget

City of Burbank K ’ City of San Fernando

k| ¢ Ground-! 1
Watar 1Total; H b Water Total
juater | Act 3 1wty i waner WD L0 0 e A =
1928.29 350 50 lo 360 koo 10 100 110 530 1 1% 30
29-30 560 560 Ip k2o e 10 S0 100 560 d’g a0 w0
193031 550 50 50 <00 10 90 100 650 230 1o
31-32 5% 550 Mo 420 i?sg 10 & 20 550 g 20 50 Sbg
330 f Bk o B X p » m owm % % %
3L-35 560 560 4o 350 3% W 60 © ko 210 a0 Ip Eg
19536 S0 560 380 k20 110 50 60 460 150 0 50 50
3637 é4lo 6o 1o L20 wo 10 60 10 530 220 220 50 50
339 2.0% Lm o . BB X b B 2 B ® ®
3930 1,090 o Loo & 5 g0 o %o S0 &0 310 3w 1 )
Lo 50 oo 50 530 S80 [} 50 50 630 290 20 6o -]
M2 130 &  T3e % 500 8 o o % 6o o 3% s %0
h2-l3 1,160 130 1,2% fg k70 520 10 50 60 £80 330 330 100 100
3-bh 1,020 & 2,080 360 W 10 B0 &0 60 l1o Lo 110 10
ks 910 o 550 50 o hso 0 50 50 5l EL 30 100 100
9516 800 0 60 50 500 550 10 100 10 650 Lo L50 i%) 130
L6-hT 960 17 1,130 60 530 590 10 110 120 70 580 580 U0
h7-18 @60 w 900 60 6% 60 10 %0 100 780 790 790 ﬂg uo
1842 530 10 550 60 620 0 1 % 100 780 670 6 150
950 LBo T} ko 8o &0 &0 10 o 50 B0 7o o 1% 170
1950451 390 20 o 100 $80 1,080 10 150 160 1,20 830 80 190 . 190
5152 3o 0 37 2 1% 210 210 500 900 180 ] 200
5253 200 3 20 20 200 220 220 1,00 3,00 150 80 2o
S35l 180 2 200 2 230 gg %0 1,130 1, 1680 & 2o
5455 1% 10 200 _ 30 250 280 890 1, 190 10 260
1955-56 130 10 o 0 260 290 2% 8o 1,18 90 180
50 10 60 20 o0 260 260 360 380 20 8 220 ng
S7-58 30 10 1o 30 2o 270 n 770 1,200 8o 200 280
CESSPOOL RECHARGE BY WATER SERVICE AREA
{contimed)
In Acre-Fest
i Gy o Gionieia e —
Toar ! D] tEylmar 7. FHG TGt e Do T
iw: 3 SR ml Total = d t° Wells i Service B__iSarvice Area: .
3, T Mater 3 Tt Waker el | s r®  Oround:Uwens: Sround: Owery . Total
Ty pietrioy 2P r. Dibrlet: : & Biver 3 :uator :Iuv-rsmr : m'v:- 'o""" River |
1928-29 )0 1,330 1,34 0 130 160 370 1,630 2,20 10 1
29<30 10 1,200 1,210 o 0 220 Lo Lhse 2,330 10 T
1930-31 10 1,080 1,090 [ 50 170 380 1,660 2,360 10 10
132 W "9l * 950 ) 110 20 Lm0 e#e 10 1
323 1 Boo 810 0 170 120 1,520 2, i) 10
333k 10 650 700 0 160 120 250 L0 2,00 10 10
A3 W 600 610 0 160 10 210 1,580 2,060 10 1
193536 10 550 560 0 150 o 21 1,620 2,180 b 1] 10
’g,‘f,_g, 10 510 50 o 1k 10 2, 2, 10 10
371-3 10 150 1o 0 160 160 310 2,310 2,90 10 10
3835 20 400 420 0 1% 1% 350 X 3300 10 10
3940 310 3%0 0 200 200 360 3, 3,90 10 10
who-la 350 3m 0 1% 210 a0 3810 Lo 10 10
2 3 h? B o 1 250 ido 0 g9 1o kT
le-ly B0 350 N 10 1 300 510 I,%0 g 2 2
< o 2680 kL 160 220 3% 580 1,200 8,350 2 20
50 300 350 2lo %0 1o 560 4,680 5,8% 2 F
=06 60 300 10 370 320 230 héo 630 860 6,180 20 20
wy . 280 20 300 ko 2o 5o 680 050 7,20 30 30
L7-b8 120 260 10 [T, BT ) 260 580 800 6,050 7,6% bo o
u8-Ly 1o 220 0 360 510 300 7% 860 6,130 8,100 1] S0
h9-50 120 (] 140 [¢] 260 560 300 960 6,210 8,h00 &0 -]
195051 1% 10 60 10 200 680 290 860 280 800 280 7,450 2,800 50 20 ™
S1-52 120 10 60 10 190 670 < 1,200 0 720 350 9,7% 1, 50 20 b
52.83 160 a 90 10 830 1,090 2% 0 890 9,70  12,h60 30 &0 b
5354 160 10 o b7:] 260 1,070 1,150 270 8li0 11,180 13,910 30 & %
556 190 ] 100 10 300 1,220 1,20 350 530 780 12,390 15,190 1 60 100
1958-56  1ho 10 60 10 220 1,330 970 5% 8l 680 13,450 16,330 50 Lo %
56-57 Lo 2 60 10 230 1,610 $70 660 620 610 1,090 16,750 S0 50 100
57-58 320 30 160 10 520 1,310 %0 220 1,10 2% 1,330 16,50 100 2 12
. Measursd ‘uxportad out 6f Syli Subkres,
l:. Moasored m: Ml: City of 8an Perviande Sewage Tr Flant in San Pernende Subarma.
©, EBotimated sewage’ dise od Anto private sewngd: dispossl unit,
d. Including Mex  Votar Lompany. . .
o, Exported ts Smi ek Aydrologls Swbares from Sylaer Subares,
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TABLS N~-8
CONTRIBUTTON OF SEWAGE TO SEMERAGE SYSTEM BT MATER SERVICE AREA®

" inber

192829 I L0 80 2,990 2,670
29, Sgg 580 100 3,000 3,19
1930-301 720 20 120 3,966 L,080
N3 . 330 930 130 L,800 4,510
32.33 90 890 L0 4,830  L,970

33 - 830 830 230 2160 2

=35 1,020 1,020 2o 220 .
1935=36 1,000 1,040 260 l 6,680 6,910
35.3 i 1,150 1,150 330 6,910 7,240
3738 1,7% 1,780 5 7,150 7,500

3839 2,200 2,290 38 .;ﬂo 8,1

39-10 2,420 2,h20 50 30 8,760
130 3,780 3,910 Lo 9,750 10.160
Lleh? 160 3,680  3,BL0 500 5706 10,070
L2-43 Loo 3,750 L, 570 8.390 8,960
b3-kh 2ho L,120  h,350 E80 ,630 9,210
bh-ks 180 3,980 h,160 600 8,830 9.l

1ghshs 3% u,0%0  L,beo 700 160 9,100 9
L6=bT 00 3,990  L,6%0 no 660 10,680 12,050
h7=L8 . 260 5,70  6.020 670 136 11,00 12,100
ub=ko 1% 8,960 6,090 670 0 1,470 12,100
19-50 [ 6,190 6,270 750 180 10,210 13,140
1950-51 3% 6m0 7.0 20 830 580 9,170 10,580
Slef2 120 1,150 1,270 610 6,370 5,980 30 760 920 9,940 + 21,850
§2.53 180 1,700 1,880 920 . 1500 20 930 70 9,770 11,u80
rs.f‘:su 140 1,360 1,500 900 7,b90 8,390 ho 1,120 1,050 10,320 12, 38

55 1% 1,260 1,390 860 8,050 8,610 20 1,050 570 10,20 13,
1955-56 120 1,110 1,230 8,120 8,870 %0 1,270 1,310 20,400 13,070
651 320 1,230 % L i om0 18 I 1,290 20,370 13,100
57-58 120 1,200 1320 1,350 7 8,010 3,70 1,280 12,320 15,450

CONTRIBUTION OF SEWACE TO SEWERAGE SYSTEM BY WATER SERVICE AREA®

(continued)

In Acvu=Fastl

¥ice Eeeay deves v, [P

36-37 1,
371-36 1,

3839 1,

3940
asho=l1

13-kz 2,

Le-k3 2,

oLy 2 i
ols 2,8 3,29
19450 220 2
uf.m 3,780 ::35’3
1748 510 1,250
16-ke 6,900 860
Lgss0 9,790 330
uMso-s: no n.i!gg 2,090
22 oR Em
G55 20 A0 1,95
w5 %0 s 80
5657 200 010 3,290
- . . =:sso

k(] L,000 L,070
60 3.760 bi,140
. b

T iR L
20 S0 e b0
270 B0 3,30  blgo
- 3,00 23370 lsso
860  3j280  L,6%0

1,810 610 2,270 1,690
2,600 ks 1,50  b750
2,200 o 2,060 4,780
2,660 50 1,510 , 800
3,230 &80 960  L8w

m Tpajuding dnafiltration,
m
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TABLE N=9

SEWACE EXPORTED FRQY

HILL AND MOUNTAIN AREAS

In Acre-Feet

— . Water service Area - s
Year § Owens . Burbenk | Glendale ! Narrows | Total
1928-29 0 0 0 870 870
29-30 0 0 0 880 880
1930-31 0 0 0 900 900
31-32 0 0 0 910 910
32-33 0 0 0 920 920 -
33-34 0 o} 0 9Lo 9L0
34-35 0 0 0 960 960
1935-36 o} 0 0 970 970
36-37 0 0 0 990 990
37-38 0 0 0 1,060 1,060
3839 0 0 0 1,080 1,080
39-40 ) 0 0 1,090 1,090
1940-11 0 0 0 1,170 1,170
142 0 0 0 1,150 1,190
Li2-43 0 0 0 1,200 1,200
L3-bk 0 0 0 1,220 1,220
Lh-L5 0 0 10 1,310 1, 1320
1945-h6 0 0 20 1,320 1,340
L6-h7 0 0- 4o 1,410 1, 150
Li7-L8 0 10 70 1,L20 1,500
18-L9 10 10 110 1,440 1,570
L9-50 140 10 160 1,530 1 Bho
1950-51 300 10 230 1,620 2,160
51-52 1490 20 . 320 1,710 2,540
5253 730 30 Lo 1,730 2,890
53-54 1,090 30 520 1,830 3, *L70
54-55 1,490 Lo 6L0 1,530 11,100
1955-56 2, 000 50 790 2,020 L, 860
56-57 ,510 60 920 2,050 5,540
57-58  3,2L0 70 1,100 2,10 6,550




Waste Discharge

An es-timate; of the amount of industrial wastes beipg discharged
into the Los Angeles River was made ﬁy using the quantity of industrial
wastes permitied to enter into storm drains which discharge into the
river. These amounts were in accordance with industrial waste permits
issued.by the City of Los Angeles, Btu;eau of Sanitation, Industrial Waste
Division. The quantities being discharged under each permit were assumed .
to begin with the date of issuance of the permit during the period 1946-47
through 1957-58. For the prior years, a straight line extrapolation was
used to extend these data back to 1939-40, at which time the amcunt of
waste being dichargegl was assumed to be negligible.

Industrial waste dischafges are also present in the flow from
Burbank-Western Storm Drain. The low flow measurements of this storm
drain weie utilized to obtain an estimate of the amount of industrial
waste tributary to Burbank-Western Storm Drain, Prior to 1951-52; no
mgasurements were available and a straight line extrapolation was used
assuming that waste discharges were negligible in 1939-40.  The estimated
amcunt of waste discharged into the I.os_ Angeles River is shown in

Table N-]0.
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TABLE N-10

ESTIMATED DISCHARGE OF INDUSTRIAL WASTE
AND SEWAGE INTO RIVER SYSTEM

"1 Low I1low of —:CIiy of Los Angelss:

In Acre~Feet '

*fTotai waste

;mdumy

Total °
sBurbank-Western: industrial waste : :Sewage
Tear . storm Drain : permits ; vaste
; (1) : (2) __ _ :Q)+(2 =(3):
1939-L0 0 0 0
1940-11, 2o 300 540
l1-L2 L4190 600 1,090
h2-43 7540 900 1,640
Li3-lly 990 1,200 2,190
LL=l5 1,240 1,500 2,740
19h5'h6 l:h9o 1,800 3:290
Lé-h7 1,740 2,100 3,840
L7-L8 1,990 2,100 ki, 090
18-L9 2,240 2,420 L,660
L9-50 2{320 2,420 L,7h0
1950-51 2,390 2,420 4,810
51-52 2,460 2,820 5,280
52'53 23530 33550 65080 10
53-5k 2,430 3,550 5,980 - 190
54-55 2,800 3,550 6,350 4,840
1955-56 2,330 3,550 5,880 L,5L0
56-57 2,030 3,550 5,560 60
57-58 " 5,750

2,200

OO ©DOO0O0O0 ©C0OoOO0O0OC O

240

5L0
1,090 .
1,6L0
2,190
2,740

3,290
3,8L0
L,090
4,660
L, 7hO

4,810
5,280
6,090
65170
11,190

10,420
5,6L0
5,990

# Overflow of North Outfall Sewer 1952-53 and 1953-5L and

discharge from. Valley Settling Basin 1954~55 through 1957-58.

t
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AFPENDIX O

SEPARATION OF SURFACE FLOW OF
THE 10S ANGELES RIVER AT GAGE F-57
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APPENDIX O
SEPARATION OF SURFACE FLOW OF
THE LOS ANGELES RIVER AT GAGE F-57

Gage F-57 measures the surface outflow of the Upper Los Angeles '
River area and is located approximately 0.2 mile above the confluence of
the.Arroyo Seco and the Los Angeles River.

The surface flow of the river originates from four sources:

1. Storm runoff from precipitation.

2. Ouwens River water.

3. Rising water.

L. Industrial waste and sewage discharges.

Avai}able Data

Surface outflow measurements at Gage F-57 are available from
January 1929 through September 1958. Records for Gage F-57 fram
January 1929 through August 1929 were weekly measurements 'made at the
approximate location of the present gage. Subsequent records for Gage F-57
were compiled from the charts of a continuous type recorder maintained
by the Los Angeles County Flood Comtrol District. This agency also rates
the station with periodic current meter mgasurements. The mean daily
flows éomputed from theée records were utilized to construct a hydrograph
of the surface flow passing the gage (see Figure 0-1).

The occurrence of the surface flow passing the gage is influenced
by the operation of the Headworks Infiltration Gallery and the amounts ‘of

Owens River water discharged intc the Los Angeles River.
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The location of the Headworks Infiltration Gallery is shown on
Plate 12. The monthly amount of water diverted from the Los Angeles River
into the headworks was compiled‘ by the Los Angeles Department of Water and
Power from October 1938 through September 1958. Diversion into the head-
work's inlet structure is made by the installation of a temporary dam across
the river. Due to regulations established by the Corps of Engineers, this
dam is required to be removed when the flow in the river inocreases due to
storm runoff. Beginning in 1958-59, a permanent Imbertson collapsible
rubber dam has been used. This dam remains in place and automatically
collapses when there is sufficient flow in the river.

The discharge of Owéns River water into the Los Angeles River from
the River Power Plant, Chatsworth Reservoir and from blowoffs is discussed
in Appendix M. The monthly amounts of water discharged from these sources
from October 1928 through September 1958 have been recorded by the Los
Angeles Department of Water and Power. Annual amounts of these discharges

are shown in column 8, Table M-1.

Separation of the Surface‘Outflow

The total surface outflow of the Ios Angeles River méasured at
Gage F-57 was divided into two basic parts, the base low flow and surface
runoff. Base low flow is the discharge of the river when runoff from pre-
cipitation has ceased and includes rising ground water, industrial waste
and sewage discharge. Surface runoff is the discharge derived from stoym
runoff and any Owens River water which may be discharged to the river

during periods of high flow.



In order to determine the amount of each component derived
from the four aforementioned sources, the monthly amount of Owens River
water discharged into the river, the periods when the Headwarks
Infiltration Gallery was in operation and the monthly amount of rain
occurring at Gage 295 in ihg City of Glendale'were noted on hydrographs
of the mean daily flow measured at Gage F-57, These various items were
utilized to separate the base low flow and the storm runoff into their

separate components.

Surface Runoff andease Low Flow

It is assumed that during months of no rainfall the base low
flow makes up the entire flow of the river measured at Gage F-57. 1In
order to separate surface runoff due to precipitation from the total,

a straight line was drawn on the hydrograph from the end of one dry
period to the beginniﬁg of the following dry period. Allowance was made
for a period of recession after a wet season as indicated by the rate of
change in value of runoff subsequent to precipitation, as illustrated

on Pigure 0-1.

From 1938-39 through 1957-58 when the headworks was in
operation, this line was adjusted during periods of storm runoff to
compensate for the increased amount of base low flow which would be
measured at the gage when the headworks was not diverting. It was assumed
that a major portion of the water diverted into the headworks would be
measured at the gage when the headworks diversion was shut down. However,

the amount of this increase in the base low flow was limited by the



maximum monthly rate of divers‘ion into the headworks foy each year, less
an estimated amount of Owens River water diverted by the headworks plus
rate of flow measured at the gage when the headworks wa; in operation.
The ‘:;ase low flow for each month was then com;uted from the
hydrograph and deducted from the total gaged amount, the remainder being

the surface runoff.

Owens River Water

The discharge passing Gage F=57 is at times composed partly of
Owens River water which has been Adischarged from the City of Los Angeles
River Power Plant, spillage from Chatsworth Reservoir and blowoffs from
Los Angeles City mains. It shomld be noted that the quantitiss of Owens
River water from blowoff discharges are estimated and that the exact
ti.llne and location wheré .t.hey occurred are not all known. An inspection
of the record of the daily flows at F-57 indicates bthat portions of the
aforementioned Owens River water discharges do not reach F-57 as surface
low. '

Available data ‘indica'be that .the disposition of Owens River.
water discharged into the river may be estimated under the folj:owing t
sets of conditions:

1. That all Owens River water discharged through the City
of Los Angeles River Power Flant during periods of high riyer flow
passed Gage F=57,

. 2. _That. all Owens River water released from Chatsworth

Reservoir, when the headworks spreading grounds were in operation, was



diverted into the headworks.and when the headworks was not in operation
(1.e. during high flow periods) all such water would pass Gage F-57.

3. 'That all other Owens River water discharged into the Los
Angeles River flowed ;;as’i'. Gage F~57 except during periods of djversion
to the headworks. At times of these diversions it was assumed that a1l
available Owens River water up to the amount of the diversion was
diverted to the spreading grounds and did not reach Gage F-57.

Prior to October 1938, available information indicates that
Owens water releases were made predominantly during periods of high flow.
These releases include discharges from the River Power Plant and blowoffs.

Base Low Flow_

As mentioned previously, the base low flow at Gage F-57
originates from rising water and industrial waste and sewage discharges
into the Los Angeles River. The relationship which exists between the
water in storage in the valley fill and the amount of the base low flow
is 11lustrated on Figure' 0-2.

Wat.er- in storage in the valley £ill was plotted by taking an
arbitrary value of 400,000 acre-feet in storage in 1927-28. The annual
changes in stor;ge » &8 computed from specific yield and water ievels s
were accumulated and plotted on Figure 0-2. The base low flow was also
plotted on Figure 0-2 to illustraﬁe the relationship with the change

in storage.
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Inspection of the hydrographs of the mean daily flow at Gage F-57
indicates a rapid increase in the base low flow after the March 1938 flood
coincident with the deepening of the river invert for its improvement by
the Corps of Engineers.

The base low flow from 1949-50 through 1957-58, with the excep-
tion of 1951-52, appears to have little or no rising water. It was there-
fore assumed that no rising water could appsar at Gage F-57 when gtorage in
the valley £ill was below the .amount of water in storage in 1949-50, and
that the amount of the base low flow measured at Gage F-57 during this
period originated from industrial waste and sewage discharged into the
river. Sewage discharge from the Valley Settling Basin began in 1954-55;
howsver, the North Outfall Sewer is known to have been overloaded and dis-
charging sewage to the Los Angeles River in 1952-53 and 1953-5L.

There are no actual measurements of industrial waste discharged
directly into the river, Waste water discharged into the ILos Angeles River
in any appreciable amount began during World War II with the expansion of
industrial development in the San Fernando Valley. There are no records of
significant amounts of industrial waste discharge prior to 1940 and it has
therefore been assumed that the anmual base flow was equal to the rising
water at Gage F-57 prior to that date. The amount of industrial waste and
sewage passing Gage F-57 was estimated by using a straight line relation-
éhip to extrapolate the amount of these waste discharges from 1940 through
1949, From 1950 through 1958 the amount of the base low flow is equal to
the waste discharges, with the exception of 1951-52 when the amount of

0-10



water in storage was .greater than the amount of 1949-50, The amount of
wastes for 1951-52 was estimated by utilizing the average amount of
wastes estimated for 1950-51 and 1952-53.

The separation of the surface owtflow measured at Gage F-57
into its four sources is shown in Table O-1.
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TABIE 0-~1
SEPARATION OF SURFACE FIOW AT GAGE P-57

In Acra~Feet
" s Base low 1.0w :____ourface runoif T Veasired
Year - ¢ Rising : aste : Owens River : Net storm :
i ¢ water 3 _dis“chargrea‘ H water : runoff @ Out{low
192829 0 0 650 2,950 3, 6000
29-30 ] 0 330 1,330 1,660
1930-31 0. 0 260 3,710 3,970
31-32 60 0 1,550 13,630 15,240
32-33 Lho 0 0 10,200 10,640
33-34 . 1,670 . 0 1,750 26,1,00 29,820
34-35 760 0 Lho 11,350 12,550
1935-36 720 0 560 L, 490 5,770
37-38 7,740 0 1,690 123,210 132,610
38-39 1,490 0 2,940 2L,930 142,360
39-40 _ 14,050 0 760 24,780 39,590
1940-}2, 25,770 200 0’ 138,990 16L,960
L1-42 28,600 410 5,160 20,630 oL, 800
L2-U3 25,490 620 8,680 89,600 124,390
43=LL, 26,500 830 2,850 79,650 109,830
Li-4s 16,610 1,040 1,210 18,130 36,990
194516 10,500 1,250 k4,100 20,0L0 35,890
L6-47 9, 700 1,460 5,960 1,210 31,330
L7-46 7,270 1,670 ¢ 5,950 14,890
L8-L9 2,440 1,880 710 12,580 17,610
49-50 0 2,090 0 8,670 10,760
195051 0 1,890 1,080 L, 870 7,840
52-53 0 1,400 1,650 15,430 18,480
53-51 ] 960 290 19,750 21,000
Sl~55 0 1,550 0 16,720 18,270
1955-56 : 0 2,390 0 33,500 35,890
56-57 0 830 0 2L, 060 21,890
57-58 0 1,270 0 89,750 91,020
29-Year Averaée

1929-57 6,810 770 1,580 30,790 39,940

a. Includes industrial waste and sewage discharged into Ios
Angeles River. ’
b, Partially estimated.
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