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APPENDIX L
PROGEDURES' FOR ESTIMATING AVERAGE CONSUMPTIVE USE
AND DEEP PERCOLATION ON VARIOUS LAND USE CLASSES
BY THE INTEGRATION METHOD

The methods described herein are utilized to develop annual
values for the depth of consumptive use and deep percolation of rain and
delivered water a'pplied on’the various land use classes existing within
the San Fernando, Eagle Rock; Sylmar and Verdugo Hydrologie Subareas.
Unit consumptive use valuss az.'e determined herein for use in the Inte-
gration Method as discuseed in Chapter VI. For purposes of this appendix,
the Eagle Rock and San Fernando Hydrologic Subareas have beeén considered
as a single unit and the values thus.derived for the San Fernando Subarea
are intended 4o also apply to the Bagle Rock Subarea.

The term consumptive use, as utilized in this report, is defined
as the amount of water used by the vegetative growth of a given area in
transpiration or bﬁilding of plant tissue and evaporated from adjacent
soil. It also includes the evaporat:l.;:n of precipitation intercepted by
vegetative growth or impervious area, the water evaporated in industrial
processes, household uses, or that which is parmanently incorporated in.
the product. Delivered water as heretofors defined is water delivered by
man-made works to a given land use classification and has been discussed
in Appendix J. Native waters are defined as pracipitation and hill and

mountain runoff.
| Rainfall on ths valley surface is partially disposed of as con-
sumptive use and deep percolation. The remainder, termed residual rain,
is runoff from the area on which the precipitation fell and contributes to
the total runoff out of the area of investigation. The deep percolation of
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residual rain and hill and mountain runoff in transit between the point of
applicaticn and the point of exit from the valley £111 area is termed deep
percolation in the stream system. Delivered water iz disposed of by con-
sumptive use, deep percolation, sewage and waste.

The anmual depths of delivered and native waters which become

_consumptive use, deep percolation and residual rain at the area of applica-

tion are treated herein. Avallable data concerning consumptive uae.oomprise
average amounts of consumptive use .l_ueasured under certain climatic and water
use conditions in various localities. In cerba:i.n instances these data have
been transposed to the Upper los Angeles River area by correcting for the
average temperature differences between the two locali"b:l.gs. Howevexr, no.
gsatisfactory methogl hag been developed to completely adjust these valﬁes

for all the effects of variations in seasonal rainfall, rainfall patterns
and fluctuations in the methods of applying delivered water in the two re-
spective areas. It 1s apparenﬁ, therefore, that the values will give a re-
lationship as to the relative usé of water between variocus classifications
but that the anmual consumptive use of water may require adjustment to
account for these effects.

The divlision of rain and delivered water into consumptive use,
deep percolation and residual rain within the three-basic hydrologic sub-
areas has been estimated for each of the culiure classifications listed
in Appendix K. The depths of consumpbive use, deep percolation and
residual rain as well as the sum thereof have been computed on a gross
acreage basis; that 1a, the value derived is applicable to the gross
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acreage including the proportion which is impervious and hence relatively
nonconsumptive, Data utilized herein concerning Precipitation, land use
and delivered water are from Appendixes E, K, and J, respectively.

Evaporation of Precipitation

Evaporation is a function of vapor pressure which varies with
humidi'b;-r, temperature and wind movement, The evaporation pan is sensitive
to these factors and is commxﬁy utilized to determine rates of evaporation
from water surfaces, The rate of evaporation from moist surfaces, such as
saturated soils and wet impervious areas, has been considered to have an
evaporation rate equivalent to that of a water surface. A study of evap-
oration pan records and meteorological data for various locations on the
va];l.ey floor indicates that conditions at Encino Reservoir may be considered
as representative of the valley floor.

Evaporatlon records for the 10-year period from 1546-47 through
1955-56 for the 2h~inch diameter screened ground evaporation pan located
at Encino Reservoir were utilized in determining rates of evaporation of
rainfall from the valley floor. During this period the screened pan coef-~
ficient was 0.98 as determined by experiments at Encino Reservoir. This
period was selected from the longer record available because prior to
1946-47T the evaporation pan was operated under conditions wherein the pan
coefficient was uncertain, and subsequent to 1955-56 daily readings were
not made, -

From the 10-year period of record, average daily pan rates of
evaporation were determined for each month of each year for storm periods
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and for nonstorm periods. In the determination of average daily rates of
evaporation during storm periecds, small individual storms were aeglected
when the daily evaporation rate exceeded the rainfall. The average daily
evaporation rate during storms was determined by averaging the daily evapo-
ration for the number of days that precipitation ocowrred. During June,
July, August and September, storms were not prevalent but the records indi-
cate that the evaporation rate during storms in these months was approxi-
mately 0.10_:anh per day., The average daily rates thus determined are used
in computing the evaporation of rainfall during the base period and are as

follows:

AVERAGE DAILY RATES OF RAINFALL EVAPORATION™

In Inches
Nomtn | o8 | e Homth | DER T torm
October 0.085 0.182 April 0.065 0.163 .
November 0,051 0.134 May 0.053 0.195
December 0.031 0,089 June 0.100 0.217
January 0.029  0.078 July 0.100 0,283
February 0.032 0,102 August 0.100 0.274
March 0,057 0,130 September 0,100 0.251

¥ Based on record of 2h-inch diameter soreened ground pan
at Encino Reservoir.
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The monthly evaporation shown in Table L-1 was computed as the
sum of the daily evaporation from individual storms occurring in the month,
Evaporation from individual storms on the valley floor was computed in the
following manner:

1." An individual storm was considered to be a period of rainfall
that is separated from anot'her by at least two days of zero precipitation,

2, The daily rate of evaporation from all surfaces during and
after storm periods wa;: assumed equal to the average dai]y pan rate during
like periods.

3. On pervious areas the eva‘pora‘bion computation consisted of
twc: parts: (1) during storm periods the evaporation was computed using the
daily evaporation rates shown on page I-9 for storm pericds for the number
of days in which precipitation occurred; and (2) after storm periods the
evaporation was computed using the after storm rate shown on page I-9 up
to a total of 0.60 inch, if available, or until another storm occurred.

The sum of the two parts was the total evaporation for an individwal stoxrm
from pervious areas. The 0,60 inch maximum is based on data published in
State Division of Water Resources Bulletin No. 33,-6/ vwhich notes that
observations made in Southern California indicate that the average evapora-
tion loss from the topsoil is one-half acre-inch per acre after each
rainstorm, although 'bhg total evaporation after a storm may amount to 0.7
inch.

. On impervious areas the evaporation computation also consisted
of two parts: (1) dwring storm periods the evaporation was computed using
the daily evaporation rate shown on page 1-9 for storm periods for the
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number of days in which precipitation occurred 3 and (2) after storm periods
the evaporation was computed using the after-storm rate on page L-9 until
the sum of the two parts amounted to a maxirmum of 0,50 inch or until another
storm occurred. The maximum of 0.50 inch was exceeded only when the storm
period was sufficiently long so that the evaporation during the storm ex-
ceeded 0,50 inch. In such instances the evaporation after storms was con-
gidered to be zero. A study made of the Seco and Broadway Drains in the
Raymond Basin indicated that the average evaporation after individual storms
of more than one inch total precipitation on suburban areas is about 0.50
inch. .

5. When the evaporation rate exceeded the daily precipitation

the amount of the latter was taken as the daily evaporation,

Transpiration Requirements

Transpiration requirements have been determined experimentally for
various types of crops in the area of investigation by the U. S. Department
of Agriculture, Soil Conservation Service. Winter transpiration requirements
for alfalfa and citrus only were available in the Upper los Angeles River
area. Values for the other crops were transposed to the Upper lLos Angeles
River area from the place of measurement by the ratio of the méan temperature
and percentage of daylight hours at the two places.

Determination of monthly values of winter ‘transpiration use by
alfalfa and by citrus was based on studies made in the San Fernando Valley

by the Soil Conservation Servicel/ 2/ in 1940. Records of rainfall and
irrigation water were maintained and the soil moisture depletion was
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TABLE L-1

MONTHLY EVAPORATION FOR PERVIOUS AND
IMPERVIOUS AREAS ON THE VALLEY FILL AREA

In Inchen

192829 0.3 0.8 1.2 0.8 1.3 0.8 1.0 6.7 0.3 0.5 1.0 0.5 1.0 0.5 0.6 0.8 £.0
2930 0.1 ] [} 1.6 0.5 1.7 0.3 L.2 0.1 o 1.0 0.8 13 0.3 0.3 a3
1930-31° 0.2 1.5 [} o7 1.2 1.2 L.7 0.2 1.0 ] 0.7 0.9 o 0.5 0.8 ., La
N.32 0.2 1.7 1,1 L.l 1.5 0.1 7 o 0.2 1.2 0.9 0.7 1.2 0.1 0.5 0.4 5.2
32-33 0.1 [:) 1.0 1.0 [} 0.1 0 2.9 01 o 0.7 0.5 ] 0.1 0.5 0.6 2.8
ge-}la 0.3 [ 1.0 0.8 1.2 [J 3.3 0.3 [ 0.7 0.1 0.6 4 0 0.l 2.L
=35 1.0 1.0 1. 0.9 0.8 2.0 1.3 ol 0.6 0.6 1,0 0.9 0,7 Lk 1.0 0.2 - 6.
1935-36 0.2 1.0 07 0.2 1.9 0.6 0.6 5.2 0.2 0.8 0.6 02 1.k 0.6 0.5 0.1 b.b
36-37 1.k [} 1,2 1l .8 1.8 0.3 7.6 0.9 4 1,0 1.1 1. 1.0 0.3 0.2 5.9
37-38 0 [ 1.6 0.9 -3 1.6 0,7 6.1 0 1.3 0.6 1.2 1.0 0.7 0.3 5.1
36-39 04 0 0.9 1.E 0.9 1.2 0.3 -0 0.1 0 0.5 1.3 0.5 1.0 0.3 0.7 b
39-l0 0. 0.2 0.7 1.l 2.0 0.6 1.6 6.6 0.1 0.2 0.7 1.0 L 0.3 1.1 0.1 4.9
A9L0-11 0.9 0.3 1.1 0.9 1.1 2.0 2.5 8.8 0.5 0.3 1.1 0.9 0.8 1.3 1.2 0.2 6.l
W2 14 0.1 1.8 0.3 0.7 0.9 2.0 7.2 1.1 0.1 1.2 0.3 s O.E 1.7 0. 5.9
L2-h3 0.8 0.2 0.7 1.0 0.9 1. 0.9 6.1 0.5 0.2 6.5 0.9 0.7 1. 0.6 b.8
L3el 0.3 0.2 1.6 0.8 1.2 0.9 0.7 8.7 0.3 0.2 1.3 0.8 2 0.5 0.5 0.1 L9
L=l 0a 1.5 0.9 1.1 24 0.2 6.2 0.1 1.1 0.7 0.8 1.6 0.2 0.1 '
Whs-bs 0.9 0.3 0.9 0.3 0.7 1.7 0.5 5e3 0.9 0.3 0.7 0.3 0.6 0.9 0,5 0.2 L.b
0.8 1.8 14 0. 0,3 1.3 0.1 6.0 0.8 1.1 1.0 0.3 0.3 1.2 0.1 0.2 5.0

u7-L8 0.1 0.9 0.7 1,5 0.9 bl 0.1 o 0.6 .5 1.0 0.9 0.3 3.4
0.2 0 1.3 1.3 1.1 1.} 5.0 0.2 ] 1.1 0.8 0.9 1.1 0.5 b6

L9-50 0.9 2.3 1.3 0,9 0.8 0.5 6.1 [ 0.5 1.0 1.9 0.5 0.5 0.5 0.5 b.5
1950-51 0.3 1.2 0.1 1.3 a.3 0.6 1.6 5.9 0.3 1.0 0.1 1. 0.3 Q.3 1.0 0.2 b.6
0.6 0.9 2.2 1.8 0.3 1.7 1.7 8.9 0.5 0.5 2.0 1.3 0.3 1.0 1.2 0,1 6.9

5253 1.7 1.6 0.8 o 1.3 5.0 0 1.3 1.5 0.8 0 a.h 1.0 0,1 5.1
53-5h © 0.7 -0.2 1.4 (21 1.9 0.2 L. [ 0.6 0.2 1.2 oL 1L 62 - © L.0
Si=55 @ 0.7 1.1 2] 1.1 0.5 0.8 6.3 o 0.7 0.9 1.5 1.0 0.5 0.8 1.1 8.5
1955-56 © 1.2 1.2 0.9 0.6 [} 1.5 S.ls [} Q.6 0.9 0.9 0.8 0 1.1 0.8 L.8
§6-57 0.k Q 0.1 2.8 0.5 1.6 0.9 5.3 0.k [ 0.1 10 0.3 1.3 0.5 0.2 3.8
5758 1.6 0.6 14 (21 1.2 1.6 1.2 8.0 1.0 Ok 1.0 0.k 1.1 1.8 0.6 0.k 6.5

WONTHLY EVAPORATION FOR PERVIOUS AND
INPERVIOUS AREAS ON TRE VAILEY FILL AREA
{continued )

In Inshes

3

1928-29 0.k 0.7 14 0.9 5.3
29-30 0. 0 1.6 5 3.8
1930-31 0.7 1.6 © 1.0 5.1
332 0.2 1.8 16 0.8 6.5
32-33 0.1 ) 1.3 13 [ 1.5
33-3L 0.6 % 05 0.7 [ 0 3 0 3.1
3-33 08 1.3 16 1.2 0.9 2.3 1.8 9.1 0.5 1.2 1.3 1.2 07 18 1. 0.2 8.0
193536 0.5 1.0 08 Ok 2.0 0.7 0.6 8.0 0.5 09 0.7 oL 1.5 0.7 0.8 0.1 5.l
36-37 1.5 1, 1.6 1.9 2,0 0.6 0 1.0 2.2 1 15 1.3 o.ﬁ 0.5 7.h
37-38 o 0.9 1.5 1.5 1.8 7.0 [) 0 1.2 0.7 1. 13 1. 0.6 6.6

39 0.2 '] 1.0 1.6 1.0 1.3 0 5.9 0.2 [ 0.5 1.k o.g 1.0 Oli 0. h.6

0 0.2 0.2 1.0 1.7 2.2 .3 1.4 7.0 0.2 0.2 62 1.0 1. 0.3 1,2 S.6
gho-l1 0.8 0.2 1.6 L7 1.k 2.0 2.7 104 0.5 0.2 1.4 .3 11 1.3 1.l 0.2 1.l
-k 2.8 0l 2.0 0.3 0.6 0.9 2.5 7.9 1. 0.1 1.7 6.3 05 0.8 2.2 0.5 7.6
h2-b} 1.0 046 0.8 1 0.9 2.0 0.9 1.3 1.0 0.6 0. .0 0.7 16 0.5 8.7
b 0.2 03 1.8 1.3 1.3 1.0 0.7 686 02 03 1. 13 11 058 0.8 0.5 6.0
bheh5 01 1.8 o8 0.9 2. [N 6.6 03 Lb 0.7 0.7 1.9 Oh 0,6 5.8
Wis-h8 1.2 0 0.6 0.3 0.8 1.5 0.6 57 1.0 0.5 0.6 03 0.6 12 0.6 0.k 5.2
1.8 1.§ 1.4 0.8 0.2 1.7 0.2 7 L0 13 1.0 0.5 0.2 14 0.2 0.7 8.3

u7-b8 0.1 0.7 0.7 1.7 1.5 .7 0.1 0 0.6 o5 11 1. 0.5 k.3
L8-l9 0.2 0 1 1.3 1.3 Lb 0 9.7 0.2 0 1.3 0.9 1.2 1,2 0,1 0.5 5.5
Lg-50 0.8 L3 b 0.7 0.7 0.7 05 1,0 1.0 0T 05 0.5 0.7 L9
1950-51 0.7 1.3 0.2 2.0 0.5 0.6 1.5 6.8 0.5 1.0 0.2 1.5 0.5 0,5 1.3 0.5 6.0
51-52 0.7 0.8 2.4 L6 0.2 1.5 1.7 8.9 05 0.5 1.9 13 0.2 1.2 10 0.1 6.7
£2-53 14 1.9 M0 0,2 0.7 1.5 6.1 0.9 1.7 0.9 0.2 0.5 10 0.2 5.l
535k 0 0.7 0.2 LL 0.6 1.9 0.5 5.3 0 0.5 0.2 1.2 0.6 L 0.5 [ Lok
55 0 07 11 21 1.2 0.3 1.2 6.6 0 07 10 1.8 1.0 03 1.0 11 6.9
1955-56 4 26 0.7 0.7 1.7 6.1 [ L3 13 07 o8 o 1,1 0.5 S
s 0.7 0.2 2.0 0.6 1.7 0.9 6.1 0.6 02 1.5 0.6 L2 0.9 b 8.
5958 1.7 0?7 1.3 0.5 1.8 2.0 1.1 89 11 03 1.0 ‘0 11 1B Ok 0.4 6.9
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TASLE 1-1 \

MONTHLY EVAPORATICN FOR PERVICUS AND
IMPERVIOUS AREAS OGN THE VALLEY FILL AREA
continued)

Ia Inches

&l

1928-29 0.7, 0.7 1L 0.9 ‘1.8 0.6 1.6 6.8 0.5 0.5 1.0 0.7 1.0 0.6 0.6 0.7 5.6
29=30 Q.. 0 1.k 0.7 1.8 0.1 1 0.1 ] [ 1.0 0.6 1.2 0l 1.0 [ ]
1930-31 0.1 1.7 [ 1.2 11 0 1.0 8.1 0.1 1.3 0 1.2 1.0 0 0.5 1.3 8.2
Ne32 0.3 1.5 1,7 0.9 1.6 [ 1.0 7.0 0.3 1.2 1.7 0.8 1.3 0 0.8 0.l 6.5
3233 0.1 1.3 1.2 [ 0.2 0.8 2.6 0.1 0 1.0 0.6 0.2 0.7 1.0 3.6
333 0.6 0.2 0.5 0.8 1.0 0.1 0.1 3.2 0.8 0.2 0.8 0.6 0.7 0.1 0.1 0.5 3.2
0.8 1.0 L.h 1.8 0.8 2.2 1.7 9.k 0.8 0.7 1.2 1.8 06 1.5 1.2 0.7 7.9

193-36 0.5 0.9 0.8 0.2 1.9 0.8 0.7 s.8 0.5 0.7 0.6 0.2 1.h 0.8 0.8 0.3 5.0
1.7 0 1.5 1.9 1.9 1.8 0.3 2.1 1.0 0 1,2 1.5 1.5 1.0 0.3 0.5 7.0

738 ¢ 0 1.4 .8 1.k 1.5 1.3 6.6 0 [ 1.2 0.8 1.} 1.0 1.3 0.6 6.3
38-39 0.3 ] 0.9 1.5 1.0 1.3 0.5 5.5 0.3 [} °'§ 1.3 0.5 1.1 0.5 0.7 b9
od 0.2 1.0 13 2.0 0.3 1.2 6.5 8.2 0.3 0. 1.0 1.7 0.3 1.0 0.2 5.5

9ho-ll 0.9 0.7 1.8 1.7 1L 2.1 2.5 10.8 0,5 0.5 1.5 1.3 1.1 1.3 1.4 0.3 7.9
aek2 Y. 0.1 2.2 0.3 0.7 1.0 2.2 9 1.0 0.1 1.5 0.3 0.5 0.5 1.9 a.5 6.3
Ww-b) 1.0 0.} 0.7 12 1.3 1.5 1.0 7.0 0.8 0.k 0.5 0.9 1.0 Lk 0.7 [) 5.7
0.2 0.1 2. 0.8 1.4 1.0 0.7 6.6 0.2 0.1 1.5 0.8 1.1 0,6 0,5 0.7 5.5

s 0 1.8 1.} 1.5 2.6 0.5 7.2 1.3 0.9 -] L3 1.9 0.5 0.5 6.2
19L8:bs 0.9 0.3 a.9 0.2 0.9 1.7 0.7 5.6 0.6 0.3 0.6 0,2 0.7 11 0,7 0.3 L.5
7 1.9 2.1 12 0.6 0.3 1.6 [ 7.9 1.3 1.7 0.8 0.5 0.3 1.4 0.3 0.8 7.1

L?-L8 © 0.9 0.9, 1.6 1. L.8 0.7 [] 0.7 1.2 11 0.3 L.o

I 0.k 1.5 3.2 1.7 243 0.1 72 Ools [} 1.h 1,0 1.8 1.8 G 0.6 6.8
L9-50 0.2 0.8 1.2 1.6 0.8 0.7 0,8 6.1 0.2 0.5 1.0 1.0 0.8 0.% 0.5 0.9 A
1950-51. 0.5 1.3 0 1.9 0.5 0.7 1. 6.6 0.5 1.0 [ 1.8 0.5 0.k 1.8 0.h 5.8
£1+50. 0.8 0.8 2.4 1.8 0, 1 2.5 10.1 0.5 0.5 2.1 1.3 Q.8 0.8 1.5 0.2 7.4
-g 1, 1.4 0.8 0.1 0.8 1. 6.3 0 1.2 1.k 0.8 0.1 0.7 1.1 0.1 gk

o [ 0.9 0.3 1. 0.5 1.9 0.3 5.3 0 0.8 0.3 1.3 0.5 Lo 0.3 c.1 L.7

] o 0.6 b 24 1.) 0.7 0.9 8.7 0 0.6 0.9 1.9 1.0 0.7 0.8 1.3 1.2
1955-56 © L0 1.5 0.8 0.7 0 1.9 5.9 0 0.9 1.0 0.8 0.9 0 1.3 0.5 5.0
5657 0.6 0.2 1.8 0.8 1l 0.9 gk 0.5 0 0.2 1.0 0.6 11 1.5 1.3 5.2
57-58 1.3 0.8 1.3 0.5 1.6 2.1 1.1 8.7 0.8 0.k 1.0 0.5 1.5 1.8 0.5 0.4 6.9
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| determined by analyzing soll samples taken with a standard soil tube.
These values were used without modification.

Monihly values of winter transpiration use by walnuts in the
Upper Santa Ana River 1.Ta11ey£‘/ were transposed for use in the San Fernando
Valley by means of the ratio of mean temperatures and percentage of day;l.ight
hours of ths two areas. In the San Fernando Valley the U. S. Weathexr_
Bureati station in San Fernando, which has a L2-year pericd of temperature
record, was used. In upper Santa Ana River Valley the temperature used was
the average of the Pomona and Fontana Kalser U. S. Weather Bureau stations
which have L7 and 37 years of record, respectively. The. ratlo applied
during the winter months was computed as follows:

Mean Temperature
October through April

San Fernando 58.0° F

Pomona 55.0° ¥

Fontana Kaiser 56.1° 7
R;tio - - = 1,04

Since the percentage of daylight hours is nearly equivalent in the two
areas, the values of Upper Santa Ana River Valley were increased by the
factor of 1.0L to be applicebls in San Fernando Valley.

Monthly valuss of winter transpiration use by deciduous trees in
Upper Santa Ana River Valleyl"-/ were transposed for use in San Fernando
Valley by the aforementioned factor of 1.0L4., The transpiration use by
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deciduous trees was derived by the Soil Conservation Servicelg/ from
measurements on Tuscan peach trees in the Ontario area, to which was added
the transpiration use by the winter cover crops. The transpiration use
values for walnuts are average for medium to large itrees, considering that
50 percent of the orchard had winter cover crops. '

The growing season of double-croppec'i .truck was considered to
extend from April through October., Consumptive use during two months of
the winter period, dctober and April, was determined by the consumptive use
formula u = k£22/ 4n which u is the monthly consumptive use, k is the
monthly consumptive use coefficient and f is the monthly consumptive use
factor derived frorq msan inont.hly temperature and monthly percent of daytime
hours of the year. The value of k was taken to be 0.60 and the f value
for October as 5.1l and for April as 5.29, resulting in the following
values of u:

u (October) = 0.60 x 5.14 = 3.1 inches consumptive use.

u (April) = 0.60 x 5.29 = 3.2 inches consumptive use.
Transpiration use was then determined by subtracting evaporation which was
estimated to be 0.5 inch per month for both October and April. Transpira-
tion use during the .remaining fiv:e winter months was taken to ‘:;e 0.7 inch
per month as estimated by the Soil Conservation Service 2/

Monthly values of winter transpiration use by vineyards in Upper
Santa Ana River Valle were transposed for use in San Fernando Valley by
the aforemsntioned factor of 1.0L. It was considered that 75 percent of the
vineyard lands had winter cover crops as was the case in the Upper Santa

Ana River Valley.
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Annual consumptive use by dry farm and native vegetation
applicable to San Fernando Valley was computed by the Soil Conservation
ServiceE/ from Santa Ana River Valley data.-é-/ Annual transpiration use
was determined ‘'by subtracting the average annual evaporation, estimated
to be 5.0 inches, from the annual cmsmptive use., Monthly values of
transpiration use were computed by prorating the annual value in the same
proportion as monthly values determined for nonirrigated hay and grain in
Upper Santa Ana River Valley.y

Monthly values of winter transpiration use by riparian vegetation,
derived from results of a field study by Troxelll'g/ on the river bottom
l.en'xd:si in Santa Aqa River Valley, were transposed for use in San Femando
Valley by the aforementioned factor of 1.0L4. The average monthly winter
season transpiration requirements so determined for the aforementioned

culture in the area of investigation are listed in Table L-2:

TABLE L-2

AVERAGE MONTHLY NET UNIT TRANSPIRATION
RATES DURING WINTER SEASON

In Inches

clai‘;iﬁl‘iium _; Oct. | Nov. | Dec. : Jan, ; Feb. ] Mar. ; AW-:E::;l
Alfalfa 29 2.1 09 0.9 11 2.1 2.2 12.2
Citrus 20 15 1.1 0.8 0.9 1.2 1.5 9.0
Walnuts 0.5 0.3 0.2 0.2 0.2 O0J4 1.0 2.8
Deciducus 0.8 0.3 0.2 0.2 0.2 04 1.0 2.8
Truck - double crop 2.6 0.7 0.7 0.7 0.7 0.7 2.7 8.8
Vineyard © 0.8 0.5. 0.2 0.2 0.2 0.5 0.9 3.0

Dry farm and native
vegetation 1.0 1.2 0.8 0.7 0.7 1.2 1.8 7.4

Riparian vegetation 3.7 ‘3.0 2.1 2.9 1.7 3.7 he3 21.4
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Fall Soil Moisture Deficiency
Avallable soll moisture has been taken as the difference betwesn

the field capacity or the maximum ability of a soil to store water above
the capillary fringe against the force of gravity, and the minimum moisture
cantent below which insufficient moisture is available to the plant to
support growth.

The fall soil moisture deficiency has been taken as the depth of
water in inches required to bring the soil back to field capacity upon
reaching the wilting coefficient. For any particular crop this amount may
bé determined as the crop root depth in feet multiplied by the ability of
tl;e soil to hold and release moisture to the roots in inches of water per
foot of soil. Except for lawm grass in park and residential areas, it
was assumed that this deficiency existed for all i-z'rigated. crops in the
Upper Los Angeles River area at the end of the irrigation season on
Septenber 30.

.The ability of soils to hold and release moisture is shown in
Table 1-3 for representative California soils. Kramerz/ reports that this
ability varies from 0.50 inch per foot to 3.00 inches per foot. The Soil
Conservation Serviceg/ reports tﬁat the ability to hold moisture in the
area west of Sepulveda Boulevard varies from 1.22 to 2,01 inches per foot.

The depth of rooting for truck crops is shown in Table I~-L.
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TABLE L-3
AVATLABLE WATER TN SorLs’
Inches Per Foot of Depth

Soil type Available water
Oakley fine sand 0.34
Salinas fine sandy loam 1.35
Yolo fine sandy loam 1.26
Delano sandy loam 0.80
Fresno sandy loam 1.31
Aiken clay loam 0.71
Salinas silt ¢lay loam 2.53
Salinas clay 2.83
Yolo clay 2.36

TABLE L-L

DEPTH OF ROOTING OF TRUCK CROPS
(After Table 1)8/

Shallow-rooted Moderately deep-rooted -  Deep-rooted

(dowm to 2 feet {down to L feet) (down to 6 feet)
Brussels sprouts Beans, pole Artichokes
Cabbage Beans, snap, spring Asparagus
Cauliflower Beans, snap, fall Cantaloupes, inland
Celery Beets valleys
Lettuce, winter Carrots, coastal area Cantaloupes, Imperial
Lettuce, summar and fall Carrots, Imperial Valley Valley
Lettuce, Imperial Valley Chard Lima beans
Onions, intermediate Cucumber Parsnips
Onions, late Eggplant Pumpkins
Potatoes, early Peas, winter Squash, winter
Potatoes, late Peas, fall Sweet potatoes
Radish Peas, Imperial Valley Tomatoes, inland valleys
Spinach Peppers Tomatoes, coastal areas
Sprouting broccoli Squash, summer Watermelons
Sweet corn Turnips
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The f£all soil moisture deficiencies listed in Table L-5, with the
exception of truck crops and lawn grass, are based on measurements made in
the area of investigation‘by ths Soil Conservation Serv1ce—/ and from
agencies in other areas.g/ The fall soil moisture deficiency for truck
crops was determined by their rooting depthQ/ and the moisture-holding
capacity of the soil. For lawn graséf the fall soil moisture deficiency
was adopted as one inch, due to the general practice of applying approxi-
mately one inoh of water per irrigation with frequent applications. This

results;in a shallow rooting depth and a small fall soil moisture deficiency.

TABIE L-5
FALL SOIL MOISTURE DEFICIENCIES

In Inches
Fall soil moisture
Crop deficiency
Alfalfa and irrigated pasture b
Citrus 3
Deciducus - 10
Irrigated vineyard 9
Lawn grase (residential areas) 1
Native vegetation and dry farm 8
Truc 5
Walnuts 10

Irrigation Efficienq;es

Irrigation efficiency is the ratio of water consumed to water
applied expressed as a percentage. Investigations were made by the U. 5.
Department of Agriculture in 1939 and 19hol/ in cooperation with the City
of Los Angeles to determine irrigation efficiencies in the Upper Los Angeles
River area. The values 1isted in Table L-6 show irrigation efficiencies for

#Residential areas.
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various crops grown in the area: of ir;vestiga'bion and were based on results
of the investigation as well as conferences with Mr. H. F. Blangy who was
in charge of the work. The Irrigation efficiencies listed were based c;n
the amount of water delivered to the customer and on consumptive use.
Evaporation of irrigation water » which is estimated to be about 15 percent

of the total delivered water, is included in the consumptive use.

TABLE L-6
AVERAGE IRRIGATION EFFICIENCIES

In Percent
. dverage.
Crop efficiency
Alfalfa and irrigated pasture 85
Citrus 80
Deciduous 85
Truck 70
Vineyard 80
Walnuts 8g

Optimum Consumptive Use of Water by Lawn Grass

Optimum consumptive use of water by lawn grass was determined
from measurements of consumptive use by lawn grass made through the use of
experimental tanks installed in 1939 in the Raymond Basin.-g'/ Availsble
measurem'ents were made during the six-year period starting October 1939 and
ending September 19L5. Data from only six of the eight tanks were used.
Data from tanks Nos. L and 5 were not used because these tanks had a wider
rim at the surface and the consumptive use measured from these tanks was
consistently higher than from the remaining ta;:ks during the growing
season. The rims of the tanks were set flush with the outside ground
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surface and the ground surface inside was one-half inch below the rim. The
ground sloped away from the tanks so that with apprecisble rainfall, surface
runoff from the tanks was possible.

The following criteria were used in determining optimum
consumptive use values:

1, Only months where drainage through the tanks occurred were
considered because it was believed that for months of zero drainage the
supply may have been deficient and the ;thimn consumptive use not realized.

2. Data were eliminated for months where the preceding month had
zero drailnage because of the possibility that a portion of the applied water
may have gone into soil storage rather than to drainage or consumptive use.

3. Data for months having high rainfall were also eliminated
because of probable surface runoff which was not measured.

" 4o Data for months in which drainage from the preceding month!s
rain may have occurred were also not used.

£. Data wers eliminated for months where the amount of irrigation
water shown, including rain, was less than the msasured amount of rain
because of contradictory observations.

6. Months which had extreme variances between results from the
various tanks were not used.

Table L~-7 shows the Raymond Basin data from which 'l';he optimam
values were selected £9r use in the Upper Los Angeles River area. Table L-8

shows a summary of the optimum values utilized in computing consumptive use

by lawn grass.
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TABLE L-7

DATA ON CONSUMPTIVE USE OF WATER BY LAWN QRASS FROM
EXPERTMENTAL TAMKS AT MANZANITA AND MENTONE STREETS, PASADENA, OALIFORKIA

. In Inchas

3
¥l
F

Tank - i P e R I
< : i Jag. M -ma 3 thr.

3 Irrigation dratnage g.so' 12..11.‘1, 3 l;.g’z: '5%"5 ‘s’.:‘g (“,'3’; ;';'EZ g.;% 3'53 ;.g 5.5

e use ! o, »: . . A 5 N s o »

OonmampL B.g;" 2.37 1.50 0,90 1.29 2.83 3.99 b8 L.73 6,97 S.8 b7

2 Zrrigation dratnage 7.11° L7 3n Loy b3 2.8 L9k .27 L9l 7.28 71 5.5
3,5 2,18 2,00 3.k6 3.28 0,68 1,05 0.63 0.0L

B use 3.5! 2.29 1.6} 0.98 1.16 2.60 3.89 .6k h.B7 6.65 5.82 b3k

3 Irrigatdon drainsge  &.61° L7 un bl b3 3.8 b,k 5,27 h1 7.28 7.1 5.5
: e 2. 2.16 8 0.08

Somnspline uee s.ggb 2.3 1.7 1,28 1.5k 2.98 AL L& 1.83 8.76 5.62 .07

6  Drrigation dratmags 7.2 ° b7 an kol L34 2,18 k.5h 5027 Loy T.28 7.1 5.5

oonsumptive use 5.315 98 0.5L

3N 2.9 1.56 1,12 1.32 2.67 3.96 b3 4,88 T.22 5.89 ho20

7  Irrigation drainage  &.52% LT 27 bbb b3k 3.8 L.9L 5.27 [ 7.20 7. 5.5%

2. 2,11 2. 2.9h 2.67 0.78 1,03 0,89 0.21 0,7 1,8 147

oommumpiive uae e MY & K38 76 65k 528 Lot

8  Irsigation dratnege  7.35° k.47 »0 il U3 3.8 b5k 5,27 Lol 7,28 7.0 5.5k
camuptive use a5 69

In
¥
2
-y
e
38
v
2

.09, 2. 2.2 3,18 an 0,91 1.00 0. 0.2 0,28 1.4 1.29
:’..m» 2.h2 .45 0.99 123 2.57 3.5k L.58 & 7.02 $.97 L.25
"'z":' :.m.""“'%.“:: b 286 2 e 2330 L e ame Yay through Septasber 26,28

y 7 and

4 Drrigetion drainage 9.8 5,36 .59 6.30° ilw 3.0k g5 6.3 6.06 8.99 877 6.3

La .70 3.02 517 58 1,30 1.66 1.3 0.78 1.7 2,86 2.07

Sommmplive me e 28 % b M X ¥ o om il £ b

§ . Irrigetiem draimage  10,08® 5.3 h.59 5.82°  S5,3%° 3.8 545 63 6.06 8.95 877 6.3

conausptive use 5402, .37 2,82 k.69 u.07 1.k§ 1.60 1.3k 0.7k 0,97 2.8) 2.05

S.o 2.99 L77 2.13° 1.3% 2.3 3,85 529 532 8.02 5.90 li.30

Rainfall 0.3 0.22 0.68 5.8L 6.98 1,18 2.2b 0.0t 0.00 0.00 0.00 .01

DATR ON CONSUMPTIVE USE OF WATER BY LAWN GRASS FROM
EXPERTMENTAL TANKS AT MANZANITA AﬂDlﬂﬂ'ﬂl? STREETS, PASADEHA, CALIFORNIA

{continusd!
In Inchea
LK Tien s 0%t D Nov, ¥ Dici T Gm. § Mebe ) dan p e M | dwia T day T Mg | depts

1 Irrigetion drain 5.5h 3.06 8.22 2.59 17.59 un.n 5.8 3.0 k.90 Ts00 6,00 o
conmmpiive s’ 153 200 Os6  Z: o SR o Jk bm  na in B
3.99 0.98 72 <033 168 8.30 2,8 b2 [ 5.92 ba67 48

2  Drrigation drainage (AN 3.06 8.22 2.59 17.59 un.n 5.8y 3.0 b.90 7.00 6,00 5,19
consumptive use 1.6 0.99 0.7 5.k 1.37 3,94 0.
4.08 2,07 T.50 2.6 16.22 777 2.% 2.07 .90 6.38 h.88 3,84

Irrigaticn drainage . 3.06 8,22 2.59 17.59 1n.n 5.89 3.0 L.90 01 6,00 19
? connmptive use {.g!; .95 0.93 336 . 0.9 3.8 .0D ! B
.1 -0.79 16.69 1.50 2.89 2.0L L.90 5.92 LSy 3.57

&  Irrigstion drain L.37 1,98 763, 2, 17.59 n.7n 571 1.97 2.62 L2 . X
eoa:uq:un.\u:“ o.78 0,78 0.l3 s.g 1.3z [% 1] B o 0.00 0,00 g.g 3.33
3.59 1.20 1020 =2.49 15.27 .3 2.17 0.95 2,62 b.32 3.96 3.57
7  Irrigation arsinage L.37 1.98 7.63 2,59 17.59 u.n 5.77 1.97 2.62 L.z 3.96 :
cu‘u\l;t‘in we 1,02 o.lio 0.3k 5.h3 L3 3.69 3.9 » 0.00 [X 0.00 ggg
3.3 1.58 T <284 1626 B8.02 1.78 0,82 2,62 b2 3.9 3.57
8  Irrigation dratnags , k.37 L 7,63 259 1. u.n 577 1.97 2.62 ba2 % .
oonpwptive use 0.6 o.ﬂg 0.0 5»15 1.{2 b.46 3.87 0.65 0,00 0.00 o.g t’).g
3,56 .1 .23 =256 1613 7.25 1,90 1,32 2, 412 3.96 .57
Mo usl
z":' rm::?;: b LAt LN 730f et 6t st 2t Koy through Septester 18,28

L Irrigation drainsge L.95 2.26 1.66 2.5 17.59 u.n 6.00 Ly 6,04 6,99 1.09 8,39
coomuptis 115 1.h6 4,87 LN Ul 13.73 5.10 0.53 0.12 2.36 2.39 2.4
- -SR-S v S v B L S & 592 &8 bl owe

Irrigation drain L.95 2.26 766 2.59 17.5% 0.7 5.66 2.0 b0 5.08 .00 Lobl
s onn:n;nun u:” 1.09 Lby 5T7 .47 0.2 n.an 5.3k 0.28 g.uo 0.00 g.oo 0.00
3.86 0.77 1.89 ~0.88 717 =010 0.52 2.13 3.ho 5,08 $,00 [AY

Rainfall 1.7 0.80 7.38 2.59 17,59 1.7 5.1 0,05 0,01 0,02 0,02 T

1-22



TABLE I~T

DATA OF GRISUMPTIVE USE OF WATER BY LJWN GRASS FROM
EXPERDMENTAL TANKS AT MANZANYTA AND FENTONE STREETS, PASADRNA, CALIFORNIA

(eontinued)

In Inchaa
Tux ¥ Ttom i Bet. 7 Nov. T D, T dmn. rm"-' ﬁ.g@m DBy Y June YoSdy ! Aag ! Beps
pusbar i 1 4 i o * 3 g opre By 1 Wy 1 A ] .

1 Irrigation dratnage 3,73 3.06 6.29 0,28 2.2L 3.51 3.39 L.59 6.18 Te63 5,90 £.70
censwptive use 0,81 1.12 3.19 1.55 0.56 0,37 0,51 0.28 0,51 0.7 0.78 0,66
2.89 1.9k 3.20 =1.27 1.68 3.1k 2,88 "% % 5.67 6,89 5.12 5.04

2  Drigation drainage 3.82 2.96 6.29 .28 2.2 3.51 3.39 L.99 6.18 7.63 5.90 E.70
conmuptive use 0.59 1,15 3.50 1 0.66
+ 3.23 1.8 2.7 ~1.27 2.18 2.95 2.7 L,8y 5.52 6.h2 4,63 L.56

3  Irrigatien drainage .76 3.03 €,29 0.20 2.2 351 3.39 L.99 6.18 7.63 5.90 5.70
conmoptive uss 0.99 1.30 3.50 1.L9 0.00 0,56 0.60 0.22 0,60 1.05 0.93 0.66
2.77 .73 2.7 1.2 2.2% 2,95 2.77 L7 5,58 ° 6.58 L9t 5,04

&  Irrigution drainags J. 2,98 .29 0.53 2,10 387 315 L.87 618 1.6 5.%0 570
sonmmptive use 0,00 0.00 Q.00 1.30 .17 0,22 0,15 0.22 0.3% 0.68 0.62 0,86

3 295 629 0.7 193 3hS 270 W68 5.9 695 528 5.0
Irrigation drainage an 2.96 6.29 0.53 2,10 .67 338 4.08 6,18 .6, 5.90 5.70
T e M ok R P e 24 3 LB ok omh  om oW

3.n 2.96 6,23 ~0.96 1.85 2.33 2.5% b.60 51 - 61 5.0 L.29
8  Irrigation drainigs an 2.96 8,29 0.53 2.0 3.67 315 k.87 6.18 7.63 5.90 5.70
conmmptive use

0,00 0,00 0.22 1.6 0.28 0.25 0,51 0.25 0,36 0.62 0.56 0.85
an 2.96 6.07. =0.93 1.82 3.h2 2.6k k.62 5.82 7.00 5.3, S0l

Nean conswptive use

of m 12 s et Lsst a0t 19 ant 7t Yay throngh Septester 27.2°
»
b Ireigabion dratn b.22 .74 .33 0,28 2.h9 3.58 2.5) 617 765 9.2 7.17 2.05
conmmptive use . 2o 1.6 .26 1.92 0.25 0.110 0,30 0.5 0.8 1.2 1.30 1.35
O L& 2.2 3.58 2.6L 5.8 &.8L 828 5,87 5.70

[

¢ 3
2,76 2.13 3
6.

2

b

5 Irrigation drainage .45 3.6k .‘3% 0.59 2.33 L7 2.27 S.7h 7.68 9.2 7.17 7.05
condunptive use 0.00 0.00 . 1.98 0.31 0.28 o081 - 0.59 0.51 0.8l i.e7 0,96
k5 3.84 25 =1.39 2,02 3.8 2,48 5.5 7.1k 8.58 5.90 6,09

Rainfadll 1.68 o1 6.17 0.28 115 1.53 2.67 7 T 0.00 (-2 0.00

DATA ON CONSUMPTIVE USE OF WATER BY LAWN ORASS FROM
EXPERDMENTAL TANXS AT HANZANITA ?xnmmug STREETS, PASADENA, CALIFORRIA
continved

. In Inches
) i ﬂ-ﬂl
Tank "_ Iten P Ot. ! Mav. ! Des., ! Je. ' Feb. ! Mer, 1 Apr. | Moy R 1 Sept.
1 Derigaticn deainage 2,63 0.51 1.76 9.3  12.08 1.62 0.4 0,53 2.85 1,78 2,20
consumptive use 0,40 0.1 0,00 0.57 0,82 1.10 0.86 .02 0,00 0.00 0.00

2.23 0.50 .75 18.73 11.26 0.52 =0.37 0.51 2.85 1.1 3420

18.30 12,08 1.62 0.k9 0.53 2,65 1,78 3.20

19.43 12,21 1.88 0.75 0.79 3.82 2.20 3.96
19.13  10.86 0,63 0.03 0.00 0.00 0.00 0,00
0.30 1.5 1.25 0.72 0.7 2:82 2,20 3.96

b Irrigation drainage i.l’:hl g.nl% g.%
ive use o g o
Sonnpt 197 0.35 2,28

NR

3

HR
i 3%% ol b m ok %R e o om 2 0.0  0.00

use . B ol o N o s, o 2 o n
. 2. 0.%0 .73 w 18.68 .35 0,08 0,11 0.u7 2.65 1,78 3.20
Irrigation drainage 2.6 0.51 1.7%6 m 19.30 12.08 1.62 0.Ly 0,53 2.8% 1.78 3.20
3 uuﬁ:w;:m.m o.hg 0,00 0,00 MR 0.69 0,84 148 0.02 0,0k 0,00 0.00 0.00
. 2.2 0.51 1.76 ¥R 18,6 1.2k 0.17 0.L7 0.l 2.85 2.78 3.20
6  Irrigation drainage 2.26 0,22 1,10 R 19,28 12,02 1,51 0.38 0.h2 2.37 1.6 2,73
conuxptive use a.50 0,00 0.00 W 3.18 1.25 1.2 o 0,05 0.00 0.00 0.00
1.78 0,22 1,10 NR 16.09 10,77 0,30 0.07 0,37 2.37 1.5 2.73
7  Irrigstion drainegs 2,28 0,22 Ll R 19.2L 12,02 1.5 0,38 oz | a3 1,54 2.73
consumptive use 0.96 0.03 0.00 R 0.66 0,90 2.1k 0,35 ©.04 0.00 0.00 0.00
1.32 0.19 1.0 R 8.8 1,12 =0.63 0,03 0.38 2.37 1.5, .73
8 Irrigation 2,28 0.22 L4l NR 9.2 12,02 1.51 0.38 0.2 2.37 1.5 2.73
auuwu." :‘:::" 0.62 0,05 0,00 ¥R 0.8 1, 1.68 0.1 0.05 0,00 6,00 0.00
1.66 0,17 1.40 NR 28.11 10.87 =0.17 =0.03 0.37 2,37 1.5 2.73
He tive use
of ?m‘?%, 23, 187 o3l asd w136 na0f o005t Hay through Septenber 7,78
od
'»

R

¥R

R
Yrrigation drain B3 ol 2.54 R 19,43 12.21 1.88 0.7 0.80 3.82 2.20 .96
g em:wun u-:" T .36 0.09 0.13 R 2.3 3.33 2.05 0.33 0.18 0,30 0,11 3.ao
2.05 , o3 2.l NE 17,00 8.8 =0.17 0.2 0,62 3.52 2,08 3.96

Rainfall .2 0.0L 1.34 HR 19.06 118 1.15 0.02 0.06 0.00 0,00 H
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TABLE L7

DATA ON COMSGMPTIVE USE OF WATER BY LAWN GRASS FROX
EIFERIMENTAL TANKS AT MANZANITA AMD MENTONE STREETS, PASALENA, CALTFURNTA

{continued)
In Inches
¥ I_!Ez-hﬁ .
Tank 4 Item ' 1 ] O [ 1 ] T ] ] T
e ) . Oct. . Nov, N Decs Jan, Fab. ; Mz H Apr, ; May : Juns : July . e , Sept.
1 Isrigation-drain 327 3.0} ‘MR 8.37 10.58 3.78 1.2 3.05 1..73 1.42 1.66 2.40
eonnnptive u:“ 0.00 0.00 m 0,00 0, 5.08 on 0.00 0.00 0,00 0.00" 0.00
Y 3.03 » 8.37 10.22 2,27 0,90 3,05 173 1.he 1,85 2,40
2  Irrigation draimags 3,17 3.03 R 8.37  10.88 3.78 1.2 3.05 .73 142 1.66 2,10
conswmptive use 0,00 0.00 m 0.00 0.00 5.52 0,11 0.00 0,00 0.00 0.00 0,00
3417 3.03 R 8.37 10.58 2.7k 1.10 .05 1.13 1.h2 1.66 2,0
3  TIrrigation drainege 317 3.03 R 8.37 10,55 3.78 .4 3.05 .73 1.k2 1.66 2,10
conmmptive use 0.00 0,00 ¥ 0,00 og 3.33 1.02 0,00 0.00 0.00 0,00 0,00
3.7 3.03 ¥R 8.37 10. 0,45 0.19 308 1.723 1.k2 1.66 2.0
6  Irrigation drairage  2.69 2,55 MR 8.37 10, 2,78 0.9 .70 1.36 1.0 1. 1.81
co:mun use 0,00 0.00 MR 30 o.fg 6,75 0.08 0,00 (t.3 o.og o.gg 0.00
2.69 2,55 R 6.37 10,12 «2.97 0.83 2.70 1. 1.07 1.2% 1.8
7  Irrigation drainage 2.69 2 ® 8.37 10.55 3.78 0.91 70 1,38 .07 1 1.8
oonmptive use x-S o 0 o5 S 006 o6 o oe @ &
2.69 2.59 3 8,37 10.23 =1.84 0.85 2,70 2.38 1.0t 1.25 1.81
8  Irrigation drainege 2.69 2,55 R 8,37 10,55 3.78 0.91 2,70 1.38 1,07 1.25 1.8
consumptive ues 0,00 0.00 o3 0,00 0,00 5.18 a1y 0.00 0.00 0.00 0,00 0.00
2.69 2,58 NR 8.37 10,55  -L.lo 0.80 2.70 1.36 1.07 .25 .6
Moan consumptive use
o :l"u: 123, 293 2.9 xk 8,31 10377 a4t o7 . Nay through September §.28
(]
Lk Irrigatiom drain 3.8 3.70 NR 8.37 10.55 L.15 1.86 3.683 2.5 2,20 2,57 3.70
commptive uss. .00 D.00 m 0.98 811 657 0,08 0,00 0.0  0.00 0.0 000
3.8k 3.70 R 7.39 2.4k =24k 1.78 3.8 2.51 2.20 2.57 .70
5  Irrigstion dreinags 3.8L MR R® 8.37 10,58 .78 1.86 3.8 2.51 2.20 2. 3,7
P tge 0.00 MR m ol 153 560 1B 1B  en  ow off »
3.84 ¥R R 8.27 9.02 -2.02 0.28 2.2h 1.80 1.8 2.3 270
Radnfall 0.32 018 |, m 8,37 10.58 3.78 0,02 1.63 0.1 0,00 T 0,03
DATA OB CQISUNPTIVE USE OF WATER BY LAWN ORASS FROM
EXPERTHENTAL TANKS AT MAN2ANITA AND MENTONE STREETS, PASADENA, GALIFORNIA
(oontinued)
In Inches
M » : 1. B ) . _ . G
i ] Ttom Iy . [ 1 . ER [ 1y R T wiae oo 3 V)
b 4 - g O | Wor. | D i dan. U OMh  fao P | May ) Jane | Sy | deg ! Bapt.
1  Irrigation drainage 2,43 789 1.2 1,43 k.ho 3.38 1.08 1.3 1,53 0.95 MR 13
ccammptive uxy 0,00 0.00 0.00 0.00 0.00 0,00 0.00 0.05 0.00 0,00 L ¥R
2.3 7.09 1.24 1.k3 Lo 3.28 1.08 1.30 1.53 0,95 ¥R KR
2 Trrigation drainage 2.L0 7009 1,2k 1,13 b.lo 3.38 1.08 1.36 1.53 0,95 L) R
sonmunptive use 0.00 0.00 0.00 0.00 0,00 0.00 0.28 0.21 0.00 0.00 13 MR
2.Lo 7402 1.2} 1.3 L.ko 3.3 0,80 1.15 1.53 0,95 ¥R MR
3 Irrigation drainege 2.l 709 1.2h 143 ko 3.38 1.08 1.36 1.53 0,95 W’ m
consuaptive wse 0.00 0,00 0,00 0.00 0.00 0.00 0.5 0.10 0,00 0,00 " R
2.1 T.09 L2k 113 bl 3.38 097 1.28 1.53 0.95 AR ®
6  Irrigation drainage 1.8, 6.7 1,0 1.32 Lo 3,38 1,08 1.12 1.18 0.7 ¥R R
connopiive use 0,00 0,00 0,00 0,00 0.00 0,00 0,00 0,00 0,00 0.00 N [l
1.8, 6.7 1,00 L3 L.ko 3.38 1.08 1,12 1,18 oun ¥R MR
Irrigation dradnage 1.6h 6.7 1,00 L.32 b0 3,38 1,08 L2 1.18 .72 FR NR
! eunl::i.n use 0.00 0.00 0,00 0.00 0.00 0.00 0,47 0.17 0.00 0.00 NR NR
1.8h 6.7k 1,00 1.2 L.bo 3.28 0.6. 0.9% .18 o.n R m
8 Trrigation drainage 1.8 6.7h 1.0 1.32 Lo 3.38 1.08 112 118 w.n R R
consumptive nae 0.00 0.00 0.00 .00 0.00 0,00 0,08 0.22 0.03 0,00 m R
1.8 6.7 1.00 1.32 L0 3.38 1.00 0.90 115 0.7 ¥R A
Hean conswptive nse .\
Ell";mkl %. 2, 3, 213 ' g 1329 1389 pauof 389 oy Hay through Septanher®
and
»
L Irrigation drainege 3.73 767 ° 176 1,69 Ilio 3.38 1.08 1.88 2.3 1.47 R NR
conmuptive use 0,00 0.00 0.00 025 0.24 1.5u 0.97 0.29 0.00 0,00 NR MR
e 3.73 7,87 1.7 Lobk 426 L8k 0.11 1.59 2,31 1.b7 NR MR
Trrigetion dradnage 3,70 787 176 149 Lo 336 .08 L8 231 1L WA ¥R
: = ve uie 0,00 0.10 0.35 0.27 0,13 0.91 0,8 L7 0.3 0,16 MR R
3.70 777 L4 L2 L.27 2.7 0.60 0.81 197 1.3 HR ¥R
Rainfad) 0.06 5.67 0.29 0.96 Lo 3,36 1.08 0.l o 0.00 3 3
The following footnotes Indicite the utdiliaation of tha dats from Tanks 1, 2, 3, 6, 7 wnd 0.
8. Data were utilized, (Valua underlined,) h. Data not used becsuse, of serc drainsge through Tanks 6, 7 and 8,
b. Partfally sstimatzd by interpolation. 1. Data not used becauss of probable dralnage from water applied
t, Estimated by somparieon with Tenke 1, 2, 3, §, 7 end 8, the preceding month,
d. Data mot used becanse irrigation was leeax than rainfdll. J» Data not umed bacause of sero or negligible drainage through tanks.
e, Data not used becsuse of extreme variunce betwesn tanks. k. Data not used because of incomplete racord.
. Data mot uesd becauss probable swrface rmmoff ocourred, m. Deta not used beoauss rainfall did not agres with asarby

¢+ Data not used because sero drainsgs ocourred in soms months. precipitation stations,
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The optimum consumptive use during the winter season could not
be accurately separated into evaporation and transpiration uses so that
gross values of rain and delivered water were combined before disposal by

consumptive use and deep percolation.

TABLE L-8

OPTIMOM CONSUMPTIVE USE OF WATER BY LAWN GRASS
FROM DATA OF RAYMOND BASIN TANKS 1, 2, 3, 6, 7, AND 8

In Inches
Date*. Oct. F Nov. Dac. Jan. Feb. ‘ yar. :dpr. IS‘:}[;‘ Axmual
1939-40 3.86 2,34, 1.59 2.62 3.92 26,2
I 3.74
42 1.95 3.21 2.72 27.1
L3
Lk
Le

Average 3.8 2,3 1.6 Ll.6% 2,0 2,9 3.3 26,7 LL.2

# January considered comparable-with December.

Irrigation Water

The depth of delivered water for each irrigated crop and the
methods by which they were obtained are shown in Appendix J, "

Weighting Factors

Weighting factors used for the computation of consumptive use,
deep percolation and residual rain on land use classifications were derived
from a ratio of the pervious area to the total area. This ratio in effect

adjusted the net unit value of consumptive use, deep percolation and
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residual rain so that the weighted unit values could be directly multiplied
by the gross acreage for each classification to determine the disposal of

water in acre-fest.

‘Irrigated Crops, Dry Farm an‘d_Native_ Veggtatiqn

The weighting factor was found to vary with different types of
land use and hydrologic subareas. For irrigated crops, dr;f farm and native
vegetatlon on ths valley floor, it was determined that approximately five
percent of the area was impervious ‘in San-Fernando Hydrologic Sﬁbarea and
ten percent impervious in Sylmar and Verdugo Hydrologic Subareas. The
pe;'cent impervious represented the area. ¢f roads where no 'deep percolation
could occur and consumptive use of rain limited to evaporation.

The percent impervious was determined for each hydrologic subarea
by the use of Frank Carr!s maps showing areas for irrigated crops in the
City of Ios Angeles west of Burbank. It is apparent that farms under
cultivati:on in the San Fernando Subarea are on the average twice as large
as those situated in either S;{'er or Verdugo Subareas. Roads in the
agricultural area of San Fernando Subarea are generally located every one-
half mile. The impervious areas in this one-quarter section inelude the
roadway, shoulder and farmhouse area. The impervious area is approximately
five percent of the quarter section,

In Sylmar and Verdugo Subareas, the roads are spaced at approxi-
mately every one-quarter mile. Due to the increased roads, the impervious

area was increased to ten percent of the total irrigated acreage.
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Residential

The landscaping of residential lots has changed within the span
of the base period. This change not only affected the percent impervious
on lots but also altered the area of the lot under cultivation. These
changes are the result of smaller residential lot sizes and th; increased
beneficial use of the lot. -

A.repreéentative sampling of residential lots in the four
hydrologic subareas was made by the Referee in 1959, The purpose of
this survey was to determine the relative amounts of impervious, irri-
gated lawn and garden, and native culture within thg average lot. The
age of the house was also obtained to relate these data to the begin-
ning of the base pericd.

Based on this survey, it was found that the percent impervious
had increased due to improvements. The average percent impervious

existing in 1959 for homes in the area of investigation is listed in

Table L~9.

TABLE L-9
PERCENT OF RESIDENTIAL LOT IMPERVIOUS

Age :_Percent impervious
Years + 1959 & Adjusted
30 and older b2 32.7
15 - 29 L9 37.3
10 -~ 1L . 53
5-9 50.6
1- 4 56.2
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To adjust for improvements made to homes prior to 1945, it was
assumed that 75 percent of the impervious area which existed on a lot in’
1959 was made subsequent to 1945. The increase in impervious areas due to
improvements on older homes was proportioned equally to the three periods
established after 1945. The percent impervious for each period was weighted
according to the age and acreage of residential in existence in the prior
period and the increase in acreage of new residential areas. From the
survey, the percentage of lots containing lawn and garden, ‘deciduous and
mative areas was also determined. The composition and percentage of the

residential lots existing within the base period are shown in Table 1-10.

TABIE I1~10
CULTURE BREAKDOWN OF RESIDENTIAL IOTS

In Percent
Period : Impervious L;_Z:d::d De¢iduous Native
1928-45 35 25 20 20
19L6-50 Lo 30 15 15
1951-55 LS X 15 10
1956-58 50 35 10 5

Commer_cia_l._and Industrial

Commercial and lndustrial acreages were assumed to be 100 percent

impervious,

Miscellaneous

Miscellaneous contains land use classifications which are

pervious and impervious. Based on the 1958 land use survey made by the
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Referes, .it was found that approximately 50 percent of the area was

impervious and 50 percent native vegetation.

Disposal of Water by Irrigated Crops

Computation of the disposal of rain and delivered water by
Irrigated crops is performed monthly in the winter season b;f use ‘of
evaporation, transpiration and soi:_l. molsture deficiency values. Disposal
during the summer season is accomplished by use of the irrigdtion efficiency
and the soil moisture carry-over values.

The procedure used on the irrigated erops listed in Tsble L-5
is described by use of the sample computation made for alfalfa and irrigated
pasture for the year 19L40-l1. The sample computation and accompanying
detailed explanation are shown on Figure I-1.

Weighted disposal values shown at the end of the sample computa-
tion are the end product of the computations. These were obtained by’
weighting the disposal values according to the percent pervi'.ous and
impervious for each land use classification.

Diép_osal of Water by Dry Farm and Native Vegetation

This computation is done in the same manner as that for irrigated
crops. Values for delivered water are all zero since the only supply of

water to this classification is rain.
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FIGURE el
DISPOSAL OF WATER BY ALPALFA AND IRRIGATED PASTURE
In Inches Except aaz Notad

¥ g A_fay 1
1
3 Winter season
[}
10ct. Hov, Bac. 1 Jkne Fab, e, TAGF. ety Bibtotel
1{1) :(2) 1(3) +{b) s (53 s (6) (7} s zﬁ) :_ (9)
1. Gross Raiafall 13 0.3 8.2 2.7 12.7 10.0 ha 39.3
2. Evaporation of Raine
fall on Impervicus
Argas 0.5 03 1,1 0.9 0.8 1.3 }.2 6.1 - I3 6.h 0.3 0,03 0,03
3¢ Net Rainfell on .
Impervious Avess 0.8 0.0 7.1 1.8 1.9 8.7 2.9 3.2 0.0 332 2,77 0.05 [ 51}
L Evaporation of Rain N
on Pervious Atess 0.9 0.3 1.1 0.9 1.1 2.6 2.5 8.8 0.3 2.1 0.76 0,95 0,72
Se Net Rainfall on
Pervious Aress oL 0.0 7.1 1.8 11.6 8,0 1.6 30,5 0.0 30,5 2.5%
6. Total Irrigation .
hater 18 0.6 0.6 0.0 0.0 0.0 O} 31 1.9 17.0 142 .
7« Evaporation of = .
Irrigation ¥ater 0.3 0.1 0.1 0.0 0.0 0.0 D 0.5 0.5 0.0k 095 Dbk
8. HMet Irrigetion Water 1.5 0.5 0.5 0.0 D,0 0.0 0,1 2.6
¥. 'Total Water Avail-
. able on Pervious °

Aren

1.9 0.5 7.6 1.8 11.6 8.0 2.7 33,3

WATER DISFOSAL-FERYIOUS AREA

10.

1.

12,

13

So1l Hoipture Deli-

aiency, Fireb of B 3 W

Yonth bed L0 L0 0,0 0.0 0.0 0.0 0.5 35 TT03
Transpiration B

Rate 2.9 2,1 0.5 0.9 11 2.1 2.2 -
Disposal of Net Water

R ¢ DWW R_: W s D Rt W

3, Tramepirstion 19 0.5 0.9 0.9 1.1 21 1.7 91 BEL 0.7 [ -1 'B?'r!!'!. 5 GO LOG 0,98 0.09  0.67
b. Soil Storags 0,0 0.0 4.0 0.0 0.0 0.0 0.0
¢. Deap Percolation 0.0 0.0 2.7 0.9 10,8 5.9 0.0 20.0 18,4 1.6 D0 2.1 184 3.7 1.530.31 0.98 0.29 1.45
d.  Subtotal 1.9 0.5 7.6 1.8 3.6 8.0 1.7
Consumptive Use of .

;Iaurin&oil 0 0.0 0.0 0.0 0.0 0-040-5 0.5 0.5 0.0 3.2 0.3 327 0.3 0,31 0.03 0.95 0.03 0.29 °

torage

W

Columne 1 through ¢

Waighted consumpiive use = 1.05' from delivered water (owm of lines 7, 12a and 13),°

= 1,71" from rain {sum of lines 2,h, 12a and 13).

Welighted deep parcolation = 0.29 from delivered water and 1.L5" from rain (1line 120).
Residucl rain = 0,14 from rain (1ine 3). E

i Sa:

Line 12 « Yonthly reinfall from Ootobar through April from Table E-6.
Lines
I - Monthly evaporation of reinfell from Table L-1.
ILine 3 ~ Monthly pet rainfall on impervious arsss {line 1 minus line 2).
Iine 5 =~ Monthly net rainfall on pervious aveas (line 1 minus 1line L),
Line 6 =~ MHonthly depth of delivered irrigetion water in Tatle J-8 divided by percent psrvious (95 pereent for this orop).
Line 7 ~ Evaporaticn of delivered irrigation water (15 poreent of lins §).
Lite 8 « Net irrigation water (2ine 6 minua line 7).
Line 9 « Total vater available on parvicue sreas (line 5 plus line 8).
Line 10 = Fall aoll moisture deficlency s of Ogtober 1 is entered im column 1 {Table L-5).
Line 12 =« Honthly transpirstion rate (Table I-2).

Honthly total wster available on pervicus aress is disposed of firet by PulPliting ihe Svanapivation rate {3imw 3X) o 20id
soisture dsficienoy (1ine 10); and third, deep pereolation. Bitil 11@:«-%-@1_1«;» ahove: orier-bufors the iu_i-ju!.’ 1tem
ia entered. The emount of transpirstien (line 1Za) cannot wxsped The asounts Sn Xipe A1. Tha swount ol waver teanspired {12s)
de equal t0 1ine 9 or lina 11, whichever fg the mallor. Any water Wenuinfig (Moe ¢ alous Iine-126) up 4. tha meswst o¢ Line 10

Line 12 1s placed in soil storags (12b) for use .ap trénmpirstion (12a}-in, ueum{ wooths Vhesniver the Mater svaliavls (9) 4w Jeas than
Line 12b the transpiration use requirsment (11). The dwgint placed in aifd wiorage (326) diring one month is sublyaatidl Prom Lhe ancurt
Lins 128 = of the soil moisture definienay (10) for vhe follswing month. When uater is withdrawn fvem 20l storage to satisfy the transpir-
Line 124 ation rate, the amount is antsred in 1ins. 13 and added to the snil moisture deficisncy for the following montha. The water
Line 13 rTemaining after transpivation and sail & ara satiefied is entered in line 120 as deep parcolation. The amount of transpir-
ation (1ine 12a), deep percolation (line 12) and o~nsumptive use of water in soil storaga (1ins 1)) ara divided into their
source of supply derived from precipitation and deliversd water by the ratios of the subtotals for line § and 1ins 8 to Yine 9
and entered in column 9. Lins 124 is the sum of Rinem 12a, 12b and 12¢ and used 8o & cheok on the disposal of total water
availsble an pervious aress {(line 9).
Sea
-
Column 10
line 10 - Soil moieture carry-over is squal’ to the amount in colwmn 1, line 19, minus the amount in golusn 7, line 10, and is proportioned
only hgtusan precipitation and deliversd water in the ratiss of subtotals (eolumn ¥) for line § and line & to 1ine 9.
Colunn 10
Line 1
through 6 « Enter in oclumn 11 as for winter season.
Line 7 = Not used. Bvaporation of irrigation included in irrigation sfficiency,
Lire 12a =~ Consumptive upe during the growing sesson 18 entersd as the produst of line & timew the irrigation afficlency and praportisned
?enrdinq t;r ;h- amounts of the sourte of supply derived from precipitation and delivered water (1ine 5 ard lins 6, oolumn 11,
renpective .
Line 12¢ - Bawe as line 12.'mw the valuss are multiplied by the reciprocal of irrigation effisisncy,
Line 13 - Su:::l mi.a;aiu'a oarry-over on lins 10, column 10, becomes consumptive use during the growing season and is transferred to line 13,
won 1.
Column 12
Sua of golumns 9 and 11.
Column 13
Column 12 expressed in feet.
Column 1

Weighting factor for percent of impervioue or pervious areas.
Colwmns 15 and 16
Fioal weighted valwse for the varicus items with total appsaring at the bottom of the table.
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Disposal of Water by Lawn Grassk

Culture in this classification consists of the irrigated lawn

portion of installations such as golf courses, cemeteries, parks, and

_conta:fns no impervious areas.
| The depth of delivered water used for lawn grass was taken to
be 3.2 feet based on irrigation records for this type of culture in the
area. Total annual consumptive use of 3.67 i‘ee;b was based on records from
Raymond Basin Reference tanks. Consumptive use of rain and applied water
was computed on the basis of the amount of each available.

Deep percola;.ion was computed as the total available water less
consumptive use., The deep percolation was proportioned into deep percolgj-
tion of rain and delivered water on the basis of the amounts of each

available.

Disposal of Water on Residential Areas
The disposal of water on the three portions of residential

areas was made separately and the weighted values combined to give values
for gross residential areas. A sample computation for the impervious and
lzwn area is shown on Figure L-2Z2.

On the residential impervioﬁs. area consumptive use consisted
only of evaporation of rain. The remaining rain, less the portion of the
lot (10 percent of the 101.'.) which drains to the pervious area, -was consid-
ered resldual rain. On the pervious areas the method used during the
winter is the same as that for irrigated crops. At the end of the winter
season the disposal items were divided into quantities of rain and irriga-

»

tion water based on the amount of each available during the season.

+#Does not apply to residential lawn areas
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FIGURE l-2
DISPOSAL OF NATER BY RESICENTIAL INPERVIOUS AMD LAWN AREA
* In Inches Except as Noted
Parcent or Rastdantdal 1ot Jawn Granes ¥

] : Winver seiven o 20Al ' : b
g ¢ modetira. @ e e} e “fadnontt,

1000 N0v. Dt s TV, Wik, oty BUROLL § 9T geptagber | Tnaes | Pest a0 ot
a3) o82) 503) () 2 (5) r Bty o KBY x X9) v {10} . faa) o (1) ¢ {13} 3 18)
1. Gross Rainfsll 1.7 07 66 3.2 172 1T 6.5 7.6 0.3 ws 3.9

2. Evaporation’of Bain-

rail on Ilpa:{i.wa

Aress 0,5 0,5 1.5 13 1ol 1.3 14k Tob 0.3 7.9 0.66 a2.35 0.23
3. Net Rainfall on

Impervious Arass 1.2 6.2 51 1.5 6.1 10.4 5.1 n,0 0.0 Lo.0 3.3 1,05
L. Drainage of Imparviour

to Pervicus 01 0 0,7 0.3 2.2 15 0.7 5.5 a.0
S. Irrigation Waler 2.8 3.4 1.1 0.4 0.0 0.2 0.4 6,3 17.0 23.3 1%

6. Net Woter Available
on Pervicus Aves L6 2.1 6.k 3.9 19k L.h 6 ) AN ir.3

NATER DISPOSAL=-PEHVIOUS AREA
7. Soil Noisture
3 D

Daviel + Firat R
of H:n:;“ 1.9 0.2 0k 0.0 0.0 0.0 DO 0,0 1.0 173 AR 7% §
e Crnsumplive Uge
Bequirement 3.8 2.3 1.6 1.6 2.0 2.9 3.3 28
Js  <taposal of lat
s W R 3 IM R w R 14
3
4. Consumptive 3.0 21 L6 L6 2.0 2,9 33 17D 1535'!1' T I I5F 168 I I56 0.25 039 0.
Uee
b. To Soil Storage 0.8 0.0 0L 0.0 0.0 0.0 0.0
% il oo 00 00 6k 2.3 174 105 k3 k0.3 360 b 0.0 0.0 360 k3 300 036 oes 06 0.7
rvicus Ares
d.  Bublotal 16 21 8 3.9 196 WA .6 *
10. Corsumptive Usa of
water in Soil r} A
Storage 0,0 0,2 6.9 .0 0,0 0,0 0.0 0,0 0.2 0.0 0.9 0.1 1.1 0.1 pao 0.0 0.2% 0.0 N2

“leithted consumptive use ® 0,39' delivared water and 0,59 rain,
Weighted deap percelation = 0,101 deliverwd water and 0,75’ rainm,
Woighted residual = 1,05' rainm,

Line L, « 20 percent of line J ia distributed over the lawn area shioh equsls to 25 percant of the lot, therefore, line b « of }ne 3 x 35X



During the growing season it was considered that lawm grass consumed all
available water up to the optimum amount* and excess water, if any, was
considered to be deep percolation. It was assumed that the deciduous
culture consumed all available water up to the average May-September
consumptive use quantit;‘r of 28.l inches and excess water, if any, was
considered to be deep percolation. Native vegetation was considered to
consume &all avallable rain and soil moisture carry-over during the groving
season.

The monthly depths of irrigation waters delivered to residential
lawns and gardens for San Fernando, Sylmar and Verdugo Hydrologic Subareas
are discussed and determined in Appendix J.

# See pages 20 through 25.
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Disposal of Water in Industrial and Commercial Areas

There is a large variation in the amount of water used by
different types of industries and commercial establishments in the area of
investigation. For this reason it would have been desirable to separate the
industrial and commercial,waﬁér users into groups based on their relative
consumptive uses. However, a review of aﬁailable land use surveys indicates
that this could not be satisfactorily accomplished, especially during the
earlier portion of the base period. Commercial and industrial acreages
have therefore been combined and treated as one group. Acreage of natlve
vegetation in these land classes has been included in the overall acreage
of native culture. Extensive lawn areas existing on the grounds of the
various industrial and commercial establishments have also been considered
separately and are included in the irrigated lawn grass category. ¥isposal
of water applied to the pervious portion of the gross industrial and
commercial areas has thus been separé.tely_ accounted for.

Disposal of the water supply on the remaining impervious acx'-e"age '
in the industrial and commercial groups comprises evaporation of rainfall,
industrial or commercial process consumption either by evaporation or
incorporation into the product, sewage, evaporation from lined sumps, waste
disposed through surface‘channels; and deep percolation. Deep percolation
is a relatively small proportion of the industrial and commercial water
utilized because it may only occur in the relatively few instances where

waste is disposed to unlined sumps or channels and cesspools.
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The 1958 land use survey indicates the following relationship

existing between commercial and industrial acreage:

Water Service Area
Owens River - City of los Angeles
San Fernando Subarea
Sylmar Subarea
Mission Wells ~ City of Los Angeles

Sunland and Tujunga - City of
Los Angeles

Narrows - City of Los Angeles
City of Burbank
City of San Fernando
City of Glendale
San Fernando Subarea
Verdugo Subarea
Crescenta Valley County Water District

TOTAL

PERCENT

1958 } Culture Survey

Commercial  Industrial
acreage acrears
173 3,'31%

5 78
194 2
336 939
992 1,069
168 108
89L 316
83 8
_13 1
7,241 * 5,853
55 L5

The amount of water delivered to commercial and industrial users

is available for the City of Los Angeles service area west of Burbank for

the period 1926-29 through 1957-58 and in the City of Burbank from 1936-37

through 1957-58. 1In the City of Los Angeles, annual industrial and

commercial water deliveries ars available as 2 combined amount, based on

the type of electrical power account.
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Electrical sales accounts include in one category a&ll sales for commercial
use, industriel use and some m:ltiplé dwellings where the water is served
through one meter. The City of Burbank water sales records list commercial
and industrial users aepa:rately based on actual type of water use.

The amount of industrial and commercial water sales in the two
service areas is shown on Figure L-3, which indicates a sharp increass in
the delivery of industrial water in Burbank during the periods of Wor.ld.
War I and ‘the Korean Police Action, while the deliveries of commercial
water 1o thlis area show a more gradual increase during these periods.

The amount of water delivered to the Los Angeles-Owens area,
depicted on Figure L-3, increased at a more or less uniform rate from 1928
through 1945. Commercial and industrial water sales increased rapidly
during the periods of expanding population and industry fq;lowing the war,
as indicated by the uniform average annual increase in delivery of 1,300
acre-feet during the period 1947 through 1949 and 1,750 acre-feet during
the period 1953 through 1956. o
' The computation of the disposal of water for industrial and com-
mercial areas consists of the following; (1) evaporation of rain, (2) deliv-
;red water, (3) sewage, and (L) industrial wastes. The disposal of delivered
water is based on data published in Table 1l of Bulletin 2L, entitled "Los

Angeles County Land and Water Use Survey, 1955, State Water Resources Board.
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The unit values of delivered water less sewage as set forth in this bulletin
are: O.L4 foot for strip commsrcial, 1.1 feet for downtown commerclal and
1.4 feet for manufacturing industrial. These values were derived from
acreages for each land use class excluding street rights of way. " For uss

of thess values with the land use survey made by the Board staff, the

© percentage of commerclal and industrial lots occupied by streets was taken
as 35 percent and 25 percent, respectively. Ths commarcial acreages were
equally divided into strip and dowmtown commercial to conform with the land -
use classification set forth in Bulletin 2l.

A mean value for combined industrial and commercial areas was
determined by weighting the aforementioned unit values with the area in each
category existing as of 1958, resulting in a mean value of 0.85 foot. This
value was applied o the combined industrial and commercial acreages for all
years of the base period except 19L40-41 through 1945-L6 and 1951-52 through
195L-55 when the use was increased because of war activity. n

Industries :I.n' Bur'ban.k, Glendale, and the Narrows service areas
are considered to have been affected similarly by defense contracts result-
ing in an increased use of water. ‘Since the City of Burbank is the only
one of these service areas which measures industrial delivered water

separately, the following adjustments were made based on delivered
industrial water which occurred in the City of Burbank:

Increased Industrial Deliveries

Year - . in feet of depth
1940-h1 ‘ 0.85
1941-42 through 19LL-L5 1.70
1945-46 0.85
1951-52 through 1954-55 0.85
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The mean value of 0.85 foot for delivered water less sewage was
used for all years in the base pericd for San Fernando, Sylmar and Verdugo
Subareas, except for the areas and years noted above as having higher
deliveries. For the above years of increased deliveries a weighted value
for the San Fernando Subarea was-detemined by uwsing 1.70 feet and 2.55
feet for the indusirial dcreages in the Burbank, Glendale and the Narrows
service areas. The proportion of commercial to industrial acreages for
these service areas was based on the 1958 land use survey made by the
Referee. The welghted value thus derived for the San Fernando Subarea was
1.00 foot and 1.15 feet for the increased use of 0.85 and 1,70 feét,
respectively. The annual unit values of delivered water less sewage were
then applied %o the acreage classified as industrial and commercial in each
of the subareas.

Industrial wastes discharged into the Los Angeles River, derived
in Appendix N, were deducted from the computed commercial and industrial
delivc;red water less sewage resulting in the annual consumptive use of
cormercial and industrial areas,

In the San Fernando Subarea an additienal consumptive use of
delivered water was added for the period 195L-55 through 1957-58. This
additional. consumptive use, as shown in Table L-1l, was attriknted to the
breweries and the valley steam plant which were in operation at that time

and was estimated as follows:
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Plant: Anheuser Busch Brewery

Industrial area
Delivered water
Gross depth per acre
Sewage )

Consumptive use
Plant in-operation

Plant: Joseph »Schlli:bz Brewery

Industrial area
Delivered water

Gross depth per acre
Sewage .

Consumptive use
Plant in operation

26 acres

1,032 acre-feet (1955-56)

39,7 fest _ .

421 acre-feet (March and April, 1955
spot measurements)

611 acre-feet

From March, 1955

17 acres

782 acre-feet. (estimated by comparisca o
amount of sewage from Anheuser Busch)

46.0 feet g .

395 acre-feet (March and April, 1955
spot- measurements)

387 acre-fest

From March, 1955

Plant: Valley Steam Plant (Los Angeles Department of Water and Power)

Year

1952-53
'53-5L
5L-55
1955-56
56-57
57-58

a.
b.

C,
d.

Industrial area 110 acres
Gross Sewage Consump- Consun;p-
Delivered depth and waste, tive use,® tive use Deep pergo-
water, in per acre, in in per acre, lation,
acre-feet _in feet  acre-feet acre-feet _in feet  in acre-feet
35 0.32 25 0.23 10
68l 6.22 L93 b5 191
3,471 31.5 2,L99 22.7 972
6,056 55.2 1,360 39.6 . 1,700
7,000° 63.5 1,917 5,083 L6.3 1,920

Based on 1958 percentage of delivered water.

Delivered water minus consumptive use.

Estimated from calendar year measurements.

Estimated by the City of Los Angeles Department of Water and Power

from operational records.
to the sewers until October 15, 1958.

The Valley Steam Plant was not connected
Prior to this date,

sewage and waste was discharged.into the city's Oravel Pits or

Tujunga Wash Channel.
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TABLE L~11

ESTIMATED ADDITIONAL CCNSUMPIIVE USE DUE TO
BREWERIES AND VALIEY STEAM PLANT

In Acre-Feet
‘Anheuser’ Joseph ° Lo;'ﬁgele‘s * ’Based on‘Additional
Year { Busch [ Schiltz st a ;_?L' % . Total | unit consumptive
:Brevery | Brewery | @ zag W Z‘; ), ; values ;  use
1952-53, 25 25 110 (o]
53-54 - L93 L93 110 383
54-55 305 9k 2,499 2,998 131 2,867
1955-56. 611 387 4,360 5,358 130 5,228
56=57 611 387 5,023 6,021 130 5,891

57-58 611 387 5,083 6,081 130 5,951

Teble 1~-12 shows the computation for obtaining the consumptive

use for commercial and industrial areas.



TABLE I~-12

COMMERCIAL AND INDUSTRIAL
CQNSUMPTIVE USE OF DELIVERED WATER

In Acre=Feet

Total commercial

. 3 Delivered : Tndustrial ° Additional

: water 3 _ s consumptive 3 and industrial
Tear ; jess sewage @ mEsies 3 use g .consumptive use
3 ) : (2) 1 (3) e (2)=(2)+(3)=(k
1928-29 2,550 0 0 2,550
1930-31 3,340 0 0 3,340
31-32 3,740 o 0 3,740
32-33 L,140 0 0 li,140
33-3L L,540 0 0 L,540
34-35 L,930 0 0 L,930
1935-36 5,330 0 0 5,330
36-37 5,730 0 0 5,730
37-38 6,130 0 0 6,130
38-39 6,520 e} 0 6,520
39-40 6,930 0 0 6,930
19L0-41 8,590 5Lo 0 8,050
L1-42 10,1400 1,090 0 9,310
L2-i3 10,940 1,6L0 0 ' 9,300
L3-kk 11,480 2,190 0 9,290.. -
Lh=5 12,000 2,740 0 9,260
19L5-L6 10,920 3,290 0 7,630
L7-h8 10,100 L,090 0 6,010
L8-L9 10,500 k,660 ] 5,840
L19-50 10,670 L,7L0 0 5,930
1950-51 10,840 4,810 0 6,030
51-52 12,920 5,280 0 7,640
5253 13,130 6,080 0 7,050
53=5L 13,330 5,980 380 7,730
54=55 13,420 6,350 2,870 9,940
1955-56 11,540 5,880 5,230 10,890
56'57 11.9620 5:580 5: 890 11: 930

57-58 1,700 5,750 5,950 11,900
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Cons’umptive_ Use of Riparian Vegetation

Riparian vegetation as set forth in Appendix K consists of
vegetation growing in swamps, meadowlands and stream channels. The annual
transpiration use for riparian ;egetation, as heretofore established, is
equal to 3.68 feet. The total annual consumptive use is therefore equal to
the sum of the evaporation of rain on pervious areas and the annual trans-
piration use. Since the annual depth of precipitation cannot satisfy the
consumptive use requirements, the difference was assumed to have been
withdrawn from ground water storage. The anmual consumptive use of riparian
vegetatlon was calculated by the following equation:

Consumptive _ Evaporation of rain on _ Annual depth of precipitation

Use pervious areas + 3.68 + withdrawal from ground
water storage

Unit Values of Consumptive Use and
* Deep Percolation for Culture Classes

The unit values of consumptive use, deep percolation and residual
rain, contained in Table L-13, L-1k and L-15 for the San Fernando, Sylmar
and Verdugo Hydrologic Subareas, respectively, have been weighted for the
percent of impervious area and thsrefore are to be applied to gross acreage
in each land use class. Unweighted unit values of consumptive use and deep
percolation of portions of the residential land use class areas are shown
in Table L-15A. As previously noted, the Eagle Rock Subarea is combined

with the San Fernando Subarea and the units values of consumptive use and

deep percolatlion reflect the combined areas.
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TABLE L~13

FIRST ‘l'llIAL 'HBIGH'I.’B) UNIT CORSUMPTIVE USE AND DEEP PERCOIATIGN FOR
SANR FERMANDO AND EAGLE ROGK HYUROLOOIC SUBARSAS

In Aore-Feat par Grosa Acre

I,

I
£4
‘L

1928-29 0.96 1.m 2,06 0 0.6 0.6 Ob,9 1,26 2.22 © 0.26 0.26 0.9k 1.21 215 0 027 0,17
2930 0,97 LIT 22U 0 0,15 0.5 0.90 1,29 2.19 0.08 ©0.29 0.37 098 127 2.25 © 0.27  0.17
-3 1.2 1k 2233 0.3 0.4k 0.7 0k L2 227 0.9 031 0.50 1.7 L2k all 0.05 0.1 0.22
.32 2,38 093 2.3 0.22 0,17 0.3 118 1.0 2,23 0.5 031 072 L3 103 21 0,22 009 0.1
32.33 0.9 101 £2.00 0.03 Q.13 0.6 0.73 1.0 .80 0. 0.3h 0.6k 100 113 213 0.0 0,6 0.2
3.3L 106 0k 2.0 007 0.15 0.22 0.83 11 L9 0.2 0.3 0.6 1.06 132 2.18 0.07 027 0.2h
3L-35 57 0.9 2.5 0.13 0.13 1.7 106 2.53 o0 0.2k o0.2h 156 103 2.5 o 0.5 0.5
1935.36 ©0.99 18 217 O 0.16 0.6 0.86 1.9 1 0. 0,32 0.6 0.9 LN 2.2 0 0.18 0.18
L7 01 248 0.37 o020 0.5 1.3 12 2L 0.56 O. 0.90 1,46 1.2 2.58 0.38 0.23 0,61

37.38 1.37 ©0.93 2% 0.5 o0.22 0.8l 119 105 2.2 0.8 0.5 1) I.EB .02 2, 0,60 0.23 0.8
3.3 1. 112 2.7k o, 0.0 0.26 l.28 L2 . 0. 031 0. 1. 1,13 2,61 0.22 0,31 0.53
k) 1.33 202 2. 0.1 0.15 107 LW 217 0.27 0.3 0. .33 L12 2k ¢ 0.17 0.17
Wio-ll .70 0,60 2.51 146 °'§3 169 L5 093 247 2.8 0.3 19 L0 051 261 LLE 0.26 1.72
=Lz L1 2.7 0. 0.1k 106 131 2% 0.2s o0.24 107 1,25 2,32 O 0.16 0,16
k L3k I 2L 0.60 0.28 0.8 1. .27 242 o2 o, .28 1.1 l.2l 252 o. 0.30  0.95
M- 132 L1 2,13 0.6 0. 096 1,19 126 2.5 0.77 0. L23 1.2 117 2. 0.68 0.32 .00
-lS 2,32 L33 245 0O 0,18 0,318 131 L5 2, 003 o031 O, L322 132 2k o 019 0.19

L]

9LS-L6  1.09  L.L3  2.52 0,38 0,10 0.93 : 355 248 025 0,3 0.5 109 155 2.62 O 0,16 0.8
6-L7 1.15 155 W0 0,03 0.22 0,25 .01 185 2,66 0.7 0. 0. 1.1 160 274 0.05 0.23 0.28
L7-h8 0.62 L58 2.2 O 0. o 0.61 184 2.L5 0. 0% 0468 L7l 2.3 0 0,20 0.20
0.65 L& 2. O 0,20 0,8 0,65 191 2,56 °'ﬁ 0.0 066 1,76 2k o 0,21 0,21

L9-50 0.85 1.58 2.43 0O o 0. 0,78 2.7 0,08 0. 0.y 0.83 169 2.52 0,03 0.23 0.2
295081 0.69 2.70 2.9 O c.;2 0,2 0, .50 2.60 O 0.% 30 087 LT 246 O 0.21 0,21
1.6 113 & 0,85 03 L6 L .28 269 097 OM8 LUS 255 116 273 0.8 0.3k LA

5253 0.93 155 &l o 0,15 0.6 0.92 1.69 %6l 0.02 0.X Ez 093 15 2 [} 0.18 0,18
5354 1.05 1.29 . 0 0. 0.1 0.9 1M 231 061k 0.33 0.7 0.9 .11 2.m o.08 0.3 o8
She55 2,13 1.3 b3 001 0. 0.6 .12 1,6 259 o0.02 0.2b 0.26 L .33  2M7 o.01 0.15 0.16
2958-56 2.26 118 2Lk 0,05 0.17 0,22 2,25 129 &k 0,16 0.0 046 1.25 121 2k o, ol 0.18 0.25
1,02 1.6 z.éE 02 0,20 ©0.22 0691 1.8 27 032 0.k 057 100 179 279 O 0.2k 0.28

58 1.% 1.25 2.8, o0.7 0.27 o84 1o L3 277 0% ol) 119 L. 1,30 2,86 o4 0.29 0.8

M
1;;;-51 1,15 1.3 2,38 0.18 0.8 0.36 103 1.37 240 0.3 030 0.3 LU 230 2.k 0.19 0.22 0,41

TABLE =13
FIRST THIAL WEIORTED ULIT CORBUNPTIVS USE AND DEEP PEICOLATION FOR
THE SAN FERNANDG AND EAGLE ROCK INDROLOGIC SUBAREAS
(continued)

In Acre-Feet per Gross Acre

) 3,
Yoar s Teltvarads 1 T
bRt “saar sTUE 3 BN umice
26= 0,95 1.29 2.2 0 0.l 0 0,22 0.21 095 0.79 L7 O 0,16 0,14
”29—% 0,95 .38 2,32 0.04 0.13 0 0,1 0.4 096 0.80 1.7 O 0,15 0,15
1930-31 1,0 133 203 0.0 0.b 0.06 0.21 0,27 1,19 0.8 2,00 0.03 Oy 0.17
3-32 .23 106 229 0.36 0.46 0.1 0.26 0,57 1.3k 0.65 1.9 0.25 0.1 oui2
32-33 0,82 112 1%k 0.22  0.U6 o.2h 0,28 052 099 0.7 L 0.0b 0.3  0.17
33-34 °‘ﬂ 1,17 2,08 0.22 0.46 0,22 0,27 0. 1.08 0.72 1.77 0.68 015 0.23
3k-35 1. 2,08 258 030 0Jda O 157 L% a8 o 0.18 0.1 158 0.66 2.2k 0.1) 0.13
35-36 0,90 1.3 2,26 0.09 0.5 0.59 0.93 .5 2ky o005 0.2b 0.29 0.98 0.8% 1.82 0.16 0.1&
”Jg-ﬂ 1.3 1i6 2% 0.0 0.5 1.0 LW 13k 277 ok o0.28 070 LLS 0.7k 2.9 0.0 019 059
3738 1,23 .08 231 O 0.52 126 l.gi .23 2.5 o8, o0, 0.9 135 0.66 201 0.6l 0.2 0,82
2B-39 1Y 127 2,58 0. a8 0.9h 1. Lk2 27 0% 032 068 2. 0.79 2,30 0.20 0,6 0.36
29-40 2,05 2.1k 229 0.20 0.k7 0.67 117 L3 247 028 0.25 0k3 L33 0.7 206 001 0.5 0.16
gko-i1 1,61 0.9k 2.{5 1,85 o009 20k 171 1,06 2.77 bS5  0.29 1.7 2166 0,58 2.2k L5 0.21 l71
b1~ 1.07 134 a0 0.kl o2 o7 2, 2,57 0 0.20 ©.20 108 0,82 L9 0 0.1k 0.1
23 L1208 1M ) 0.76 0,6k 1o 128 1.5 279 068 0.0 108 133 0.89 222 0.64 0.27 0.91
U-ls 1.2y 1,26 251 o4y 0.6k 1,37 133 150 2,83 0.6k oo L0k 1.32 090 222 0.66 0.28 0.9%
LiekS 10§ 158, 2,67 0,03 0.5 0.5 1L 179 293 O 0,25 0.25 113 108 221 © 0.23 0.2)
whg-b6 0.98 1.56 2.;2 0.2 0,63 0.7 1.02 1,85 287 007 0,29 0 1.08 108 228 021 0.2
- 1,08 78 2. 0,32 0,62 0,74 .10 £.0 3 0.09 ©0.33 o0.iz 135 125 2.0 0.02 0.23 0.25
-6 0.0  1.95 2. 0,52 0,52 0.82 216 2,74 0 0.25 0.25 0.1 116 177 O© 0.22 0.2
Li-Ly 0.66 2.08 2,60 0.53 0.53 065 2.2L 289 o 0,26 0. 0.66 131 2.03 ¢ o.2h 0.2k
- 0.0 187 2.67 0,05 0.83 0.8 0.5 232 297 0.0 0.20 0.22 0.B6 207 191 0 0.2i 0.2k
19%0-51 0.69 199 2,66 0 0.5 0.4 0.0 228 298 0© 0.26 0.25 0.70 1.3 2,06 © 0.2) 0.23
5152 147 L2 276 0.9 0.67 160 15 250 3.06 0.8 0.41 125 1.5 091 2,6 0.86 0.2 1.15
%2-53 0.93 1.82 2,75 0.02 ©6.b9 0.51 0.93 2.05 2.9 0,23 0,23 0.92 117 2,09 0 0,22 .22
0.93 1lh 2.7 012 0.5 0.8 1..0i 1.66 2.67 0.0L 0.23 0.27 106 0.9 201 © 0.18 0,18
“h-B¢ 1,11 1.52 2.63 0,02 0.1 0.b3 1,12 AuL72 2 W1 0,20 Q. .11 1.0 2,05 0.02 0,18 0,20
198556 1. 1.37 260 0.08 0.3 0.1 122 153 275 0.0 o2k 0.3 1. 099 2.29 0.02 0.8 0,20
1.8 2,82 0,09 062 0.71 L00 @ 3.12 0,0 0,31 0635 103 27 2, 0.02 0,28 0,28
$7-88 1.8, 3.1 295 0.3 ©0.53 1,26 L57 162 .19 0. Q.31 @97 1. 102 2% 0.5 0.28 0.87
MHean
192987 1.07 1J3 248 0.26 6,51 07T 111 L6 273 o2 0.27 Ob% 2118 o092 207 0,18 0,20 0.8




TAELT 1-13
FIRST TRIAL WEDIOKTLD CNTT COMGWIPTIVG USE AND DEEP PERCGLATION FLI
THE SAR PERRAINDO AND ZAGLE BUCK HYDROLOGIC SUBAKIAS
{continued)

In Acre-reet per Gruss Acre

g, 1 -.“. ) ] Y O = it
) :m&é %:E'aﬁ imme 5“? L N b’ ‘PRPRCIATION T
1E dee b Raga HEE by e rTotal Raln:;ﬁ':jifm "+ Total :Re;.:::az
192£-29 0.86 2.81 3.67 0.12 0.3 0.51 0,95 [} 0,0 0.B0 0,81 18l1%002 0.07 0.09 0.17
2%-3) 0,88 2,79 367 0.13 o041 0.5 0,98 0 0.0 0,71 0.01 1,52 0.0 013 0.23 0.2
H 3
19331  1.03 2.6k 3.67 0,22 0,58 Q.7 1,22 4] 6,05 0,64 0.71 1,55 0,15 0,13 0,28 0,28
N385 k2 ), 045 0,78 L. 1,46 0.1L 0,06 D0.95 0.1 1,36 Q32 01C ok2 036
32 0.92 2,75 3.67 0.15 0.45 0.& 1,00 0.0k 0.0 0.&& 0.3 L3 9.4 0,07 0,2 0.27
33- 0.98 2.69 3.67 0,39 Q.51 0.70 i1 0.01 0.6 .69 Ok 1,13 028 0,08 0,2 0.30
by 1.23  2.bh 367 0,37 * 0,76 115 1,57 0 0.05 117 0.3 1.5 0.1 0.0k 015 0.3
1935-3¢ 0.8 2,78 367 0.13 ok2  0.55 0.99 0 0.63 0.7 0.1 LA 0,69 0.05 0.k 0,20
-39 1.36 2,29 367 0.5 0.91 L.ké 1.5E ¢.21 0.07 10?7 6.3 LU oll 0.06 O0L7 O.L
7-38 1. 2.8L 3.67 0.2 6.9 .58 1.ky 0.52 0,06 0.99 0,36 1,35 057 0.09 0,68 0,51
36-39 131 2.3 347 w6 0.8k L% 1,62 G.09 0,067 112 0.52 1.6, 023 010 0.2 O.Lh
39 1.1t 256 .67 0.27 06k 0,91 L3k [ D05 0.92 o.ké 1.0 0,16 0,07 0.23 0,20
glo-kl 1,86 181 .67 Ak 1,39 2.8 1.82 1,35 0. 2,2k 0,35 1.9 1,19 0,0 1,29 0,87
-k 093 2.7k 3.67 6.6 0.6 0,62 1.06 0 0.03 0.8 D0.53 1.3 o6k 0,05 0,09 0.19
h2-b3 L3 2.2k 3.67 0.60 096 1.57 2.1 0.55 G086 097 0.0 157 0E7 013 070 0.51
W-bk 1M 2.2k 367 062 0,9% .58 1,Lo 0.57 0.08 097 0.0 157 0.57 016 073 0,52
L-bs 0.98 2.69 367 0,19 0,51 0.70 1,12 < 0,0k 0.62 0.73 1.5 0,09 0,08 0,17 0.25
Whs-L6 0.95 2.72 3.6 017 o0hE 0,65 1.08 0 0,0 0.7h 0,80 1Sk 0.2 029 031 0.27
Lé-L? 102 265  3.67 0.2i- Q.55 0.7 16 [ ook 0.77 0,97 L7 01T 0,26 033 0.29
b7-kE ©.60 307 .67 0,032 013 0.16 0.62 [ 0.0z 0.9 111 1.é 002 0.09 010 0.13
-9 0.6k 3.03 167 0.0 0.17 0.2 0.65 ] 0.01 0.tk 1,37 .71 o.c2 020 03z 011
bs-56  0,7% 2.6 .67 000 0.32  o0.ko 0,84 ] 0.6 0.6k 113 .77 005 o1l 036 0,18
19%-51 0.67 3.00 3.67 0. 0.20 0,24 0,63 0 0.2 058 1,20 1,78 0,02 0,08 020 0.13
£1-52 1.61 2.06 3.6 0.0 1.1k 2.0k 1.68 0.73 G.1b  1.02 1061 2.03 00 0.22 0.2 0.7
£z-t3 0.85 2.82 3.67 0.11 0.3F 0.k 0,95 Q .03 0,67 125 1.%2 0.09 015 0.2 0.2
€3-54 0,93 2.7 367 0,16 o0.l6 0.6 1.06 Q ook o, L1 183 0.6 0.21 0,37 .21
SL-55 0,96 2.9 3.67 0.8 0.51 0.69 10k a 0.03 0.8k 1,26 2.c0 0.08 0.2 0.20 0.2k
2955-56 1,09 2,56 3.67 0.27 0.62 0.69 130 0 .08 0,70 112 1.82 0,22 0.7 0.3 0.L2
092 275 3.67 0.5 0.5 o0& 1,0k 0 0.0k 0.80 128 1.88 o, 0.1 0,20 0.2
51-58 1. A6 3,67 0.73 oL 1,77 1.78 D.ko 0.09 097 107 2.ah 050 0313 063 0.76
Hean
1729-57 1,07 2.0 3.67 0.31 0.5 0.9 . 0.15 005 o8 0.7 160 0.23 011 0,35 0,33
TADLE L-13 M

FIRST TRIAL VEIGHTED UNIT CONSGMPTIVL USE AND DEEP PERCGLATTON FoR
THE SAN FEALNIDD AND EAGLE 100K HIDHDLLGIC SUBARZAS
{continued)

In Acre-Feet per Gross Acrs

ANLOUS

Rain N Rain . raln

in fals
1926-29  0.k2 0.56 0.98  3.27 h25 0.70 0 0.28
29-30  0.2¢ Q.73 .00 3.09 L.10 0.6k o 0.37
1930-31  0.3h 0,51 1.25  2.90 b5 0.79 0 0.46
3132 0.h3 1,22 1.65 2440 L.25 0.97 0,08 0.61
32-33  0.21 D.E6 1.07 2.8 3.96 c.62 v.02 G.i3
333k o 0.97 117  2.B2 3.99 0.68 0.01 a,b§
=35  0.53 1.09 1.3 2.77 L.ko 1,08 [+] 0.55
193536  0.37 0.63 .01 k.12 0.70 o 0,33
36=37 O.L9 1.43 1.93 2.0 * L.J33 1.07 0,1k 0.72
37=-36  0.L3 1.62 2.0 2,16 k21 0.97 0,28 0.81
36-39  0.37 1.h0 177 2.1 .18 1.03 0.05 0.7
Pl oJd o 0.97 1.38  2.86 L2k 0.90 0 0.l
gko-by  0.53 4 .17 3,30 1ah Llls 1.2 0.71 1.39
1-hd  0.h9 0.60 1.09  3.25 L3k 0,79 [ 0.30
ke<l3 0.k 5 1.6k 2.0] 2.15 L.1? 0.93 0.29 0.62
k3-bl 0,1 & 1.6k 2,05 211 L6 0.93 .30 0.82
W-bs5  0.38 2 0.78 1.1 3.0k .20 0.77 0 0.39
4]
19h5-b6  0.37 . 6.75 L1z 3.02 bk 0.75 a 0,30
Le-h7  0.L2 0.62 .23 297 b.20 0.82 o NN
L7-b8 0,28 0.35 084 3.l . 0.Lg o 0,16
-y ©.38 0.29 0.67  3.48 La15 0.52 [ 0.15
L9-50 0,37 0.% 0.87  3.36 Le23 0.62 0 0,28
1950-51  0.38 0.33 0,71 3.8 L2 0.5L 0 .17
51-52 0,58 1.93 2,51 1,92 U3 1.16 0,39 0.49.
52-51  0.L3 0.53 0.6  3.21 517 0,70 o 0,27
53-5h 0.3 0.76 1,09 3.99 h,05 0.71 [ 0,22
5heEs o.sﬂ 0.2 1 3.18 b3k 0.85 0 0.31
1955-56  0.Lo 0.96 1.36 2,85 L,23 0,86 0 0.4L8
56-51  0.32 0,75 1,07 3,07 ko1b 0.69 0 0,33
57-56  0.5L .10 2,28 2.k L.38 1,18 0.21 0.85
Hesn ) .
192957 040 0.98 1.38 2.82 k.20 0.8 b.06 0,k9

L-45



TABLE L~)

WEIOHTED UNTT CONSUMPTIVE USE AND DEEP PERCOIATION
FOR THE SYIMAR HYDROLOGIC SUBAREA

In Acre-Faet por Gross Acre

1 — —Weciduovs 0 "CXETs . 0
Yoar : % ':n ; gsﬂﬁm . () :ﬁw g?wu”n: [
E BLIVETOU e oy & g RDALIWE RO, ! MITeredlG .,y ¢ SDAEIvaredi s o med b
> L mﬂ gy iS00 § Madn, ¥ater ryrotal ] wi smtar ~¢'*°m :"m'?:,,mhr :r‘"‘-ﬂ ] u’_'-ﬂt
:fza-zs .03 11 2 o D, 15 0,15 1,06 128 234 o0 0.25 0,25
29=30 1.7 1.2 2.29 0.0 -6 11 0,15 0.97 1.7 U o> 0.32 0.52

31 1.2k 109 233 01 038 0,29 1,08 1.2 237 6.2 o0.zh 0.5
.N-32 M2 o050 2,32 030 0329 0.9 L2T 1.03 230 Ok 032 0,7
Y3-3) 105 100 205 0.00 0.5 016 0.79 110 1,8 0.2 0.33 0.58
233-3k 107 301 208 0ah  0.28 0.32 0.85 1,12 198 O, 0.5  0.69
"3-35 1.66 0,50 2.5 021 035 0.26 55 103 258 o0.21 0.25

gp5-36 1,09 lu 2,30 008 037 0.25 09k L1y 21 0.3k 0.8 o,72
P37 158 o094 252 o9 0.2 0.70 1. .05 2L 0.67 0.3k 201 1,58 1.06 263 0,5 0.23 0.73
37-38 1. 0.87 23 0,70 0.2h 094 .25 101 2.26 0.88 o, .24 Ll 0.99 2,13 070 0.2k 0.9k
3839 1. 106 25 027 o021 048 122 1,15 2.3 0.50 0.3 089 1L 137 25 0.3 0,23 0.5
d-0 2 0,96 2,32 002 0, 0,15 1,10 1,06 2.6 0,28 0.29 0,57 135 1. 2. 0,03 0 0.5
9Lo-b1 1.7 0.79 2.5k L27 o022 LW8 2,57 0.9 248 145 0.33 1.7 75 0.9 264 1.2 0.28 1.53
1 1,08 2,18 0 . 014 1,08 1,27 225 o'ﬁi 0.23 .09 1,21 2.0 O 0,16 0.16
L2 L LW 2.5 o7 0,27 0.98 1,22 1.22 2.4 0.9 0. 1.3k 1,37 Lk 250 o074 03 1.0%
2,35 Loy 2. 0.62 0.29 0.81 123 1,22 245 0.7 048 121 2.3k 113 247 0.63 032 0.95
s .29 1,23 2,52 0,17 0,17 1,20 1.3 2.5 0.0 0,33 0.3 .1 1.0 24 0 0,18 0,18
9hs-b§ 236 1,31 247 0.07 0,20 0.27 0,98 1J1 239 0.2 0.0 0.6 L12 1 2.8 0.1 0.2 0.35
L6-l7 1.28 1. 2,73 012 0.25 0,37 .17 1.5 2,73 o.2h ol 0.68 127 1. 2.16 0.4 0.27 o1
I7-b8 0,68 1,52 2,20 o0 0,18 0.8 0.8 179 2.8 o 0.29 0.29 0.69 1. 2.3 0 0.19 0.9
9 0.8 1.62 2L8 o0.01 0.18 0,29 0.86 183 2.9 o0.00 0.31 0.32 0.8 172 2.58 0.00 0.2 0,22
950 0.95 1h6 2.1 0,13 0.32 0. 0.86 .60 2, 0.20 0,32 0,52 0.2 1.5 2.L8 0.16 0.1 0.57
1950-51 0,91 1.7k 2,65 © 0,21 0,22 092 193 2.8 0 0,32 0,32 091 1B =27 0 0.2 0.2
Bl-52 1,58 1.13 271 1,05 0,32 137 Lhé 1.26 2.72 1.9 N 1.69 1,55 116 2,71 108 0.3 1.k
52-53 1.06 1.8 2.5 o0 0,18 09 0,59 L4 2.5 0.07 0.3 oJa 20h b9 2.5 0.02 o0l 0.2
53-54 1.08 116 2.2~ 011 0.2 0,31 0.95 1,27 2.22 0.23 0.36 0.5 102 122 2.2b 036 0,24 0.k
Sh-55 132 1,28 237 0,02 0,16 0.18 210 1, 2.52 0.0 0.22 0,2 210 1,2 2.3 0.2 0.5 0.17
1955-56 1.32 108 2.0 029 0.0 0.3 1,22 119 2l1 0,26 0,3 0.5 L3 11 24 0.2 02 o
56-57 1. .52 2,67 0.0 0.9 0,2 1,08 170 2,7 021 o0lo 0. 113 1.8 2,79 0,04 0.23 0.27
57-58 L.62 117  2.79 0,76 0.27 103 147 127 2,74 0.5 Ok 1.5% 1. 2.80 0.7 0,31 2.07

Mean
1929-57 1.2 13186 2Ma 0.z  0.20 o3 1.1 131 242 035 03k o069 1l.22 1,26 2046 02 0.2 H.48
TABLE Lelly M

WEIGHTED UNYT CONSUMPTIVE USE AND DEEP PERCOLATION

FOR THE SYLMAR HYDEOLOGIC SUBAREA
s ,ﬂ = . n la
SCRTT) [ npy . ation. -
5 vara 'hm : Rad 1 yora! ‘Tof-l!.

In Acre-Feot per Grosas Acre

{oontinuad)
mior 4

E
i
g
?
£
£ Y

| 55‘:
e
og:
E

1926-29 2.0 1.1 2,3 0.43 0.l 1ol 1,48 252 o 0,22 0,21 105 0,78 1,83 0 0.17 0.7
2930 1.02 1,29 2,25 0.6 o8 o 1,09 42 251 008 0,23 0,31 3,17 0,7 1.93 0.01 023 0.4
vo~3 1Y 28 245 008 o8 0,66 .26 LM 2.72 0.09 0.2 0,23 1.23 0.7 2,00 012 017 0.2
-3z L. :l..gf 2.35 0. o6 0,87 21.38 120 2,58 O3 0.2 0,80 LU 0.65 2.06 0.1 0.6 D.UT
32-33 0.87 A, 2,01 0.7 oM 0,62 0.86 1,22 2, 0,0y 0,20 o047 106 0,793 179 0 013 0.13
33-3 0.9 135 2,06 0,29 0.8 077 0.92 1,31 2.23 027 0. O, 1ok 072 195 0.5 016 0.2
=35 1.60 105 2,65 0,18 0.1 0.5 1,68 121 .8y 0,07 0.0 0.27 1.65 0.6y 2.2 0.12 0.4 0,26
1935-36 1.02 1.25 2,27 0.2y o.54 o080 106 1L.L3 2.4 0.23 030 0.53 1.2 0.79 2.00 0.08 036 0.2L
36-37 145 130 2.55 0.62 0.5 1,32 3, 1.7 28 09 0,28 081 1.55 0.60 2.231 ‘0. 0,20 0.71
37-38 1. 1. 2'ﬁ§ 0.BL 053 L37 1 1.20 2,60 o.H 0.30 1.05 ld o0.6k 2.05 077 0.2 0.9
3839 1.2k 12 2. 047 0.5h %27 136 2.63 O, 0.3 0.77 lLh2 o7 226 0. 0,20 0.5
.27 LI 227 0,22 0.5 0687 L2 1.2 2.4 037 02 000 135 0.8 2.04 0.03 0,15 0.0

.70 692 262 131 oMy 178 18 1,07 .87 L2z 0,20 1.5 172 0.5 228 1,32 0y 1%

-2 1,09 130 2.39 0.0 oo 109 Lb5 2.5 o 0,20 0,20 108 0.79 l.gé{ [ C.lL 0,14
be-ld 1.29 L2k 2.5 o0.82 0.8k 1.k 1. L8 .77 0.7 o.fg 115 1.3 0.87 2 0,73  0.25 0,98
ha-bh 131 125 2.5 0.9 0.61 1,3 Ll 1Lk 2,85 059 0. 0.99 L3 0,86 2.2k 0,62 0.27 0.89
Lk 1,19 LW 2.62 030 0.52 0.62 1. 1,65 295 0 0.2y o0.24 Lz 101 2.5 a 0.1 0,21
whs-4s 1,02 1, 2.7 o.22 o040 o0.82 107 L6 2,7 Q16 0.32 048 121 100 2,22 0.03 0.1 0.24
Loeeh7 1,22 1,68 2,9% 0. 0,63 0.8 .26 .95 3.2 015 0.3 0,51 L Lis 2.k o1 0.2 0.3
Lr-l8 o0.69 1.8 2.57 05 0 0,66 2,10 2.78 0 0.2, 0.2, 0% 1,13 1,83 0 0,22 0,22
uB-ky 0,85 1,95 2,81 0,01 0.52 0.5 0.8 2,17 3.03 0,01 0.23 0,25 O, 1,32 2,18 0.01 0.23 0.2
9= 0.5 L7313 263 O, 0,73 0.91 0.98 L9 297 o021 038 0.9 305 124 2,39 0.0h 0.2 0.28
1950-51 0.93 1,03 1L.96 © 0.55 0.5 ©0.92 2.32 3.2k O 0.27 0.27 0.92 137 2.29 0 0.25  0.25
5l-52 1. 29 2,77 1Ay o0 1.8k 1. .5 3 o9 0.k3 1Lk 15 o091 245 1.08 0.30 1.38
53 10X 1,72 273 0.4 ©0.53 0,57 1.07 2.0 307 © 0.22 0,22 1,07 1.1 22 0 0,21 0.21
5364 0.97 1,31 2,28 0,21 0,52 0,71 1. 152 258 0,13 0.27 o0 1,12 089 201 0,05 019 0.2
5-55 1,00 .47 257 003 040 Od3 2.1 265 2.7 002 049 0.2 121 0.98  2.08 0.03 0.17 0.20
2955-55 1.29 1,25 2.5k £.°4 046 0.67 1.36 143 2,79 0.5 0.2k 0,39 1.3 0.8 239 0.6 028 0,35
57 130 L.7h 2.8 o0.07 0,58 0.65 l.ak 2.00 A, 002 0,26 0,28 115 1,20 2,35 0,01 0.22 0,23
57-58 1.60 130 2.9 076 0.61 137 1.0 151 3312 0.7 0.3 213 L6l 0.5k 255 097 0.29 1,08

0,20 0.5 L3 0.8y 2,12 0.23 0.20 0,42

g
2

1.56 2,7

3
$
4
e
&
¢
&
&
e
&
e
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(=]
g
e
E
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TABLL L=il
FIEST TRIAL WEIGHTED UNIT :Li:SURFTIVE USE AND DEEP PERCGLATION
FOR THE STWMAR FYNE-iL0IC SUBARER
{oontinued}

In Acre-Feet par Oross Acre

tvc-ll. 1 | parea

) 21T : L. ¥ 3
Hadr vator yTota) | Rain N Rain
Ld

Ig26ey 0,95 292 067 0,17 OB 0.65 1.0L 0
9430 1,06 2,61 3.67 0.23 0.5 0.81 1.18 [

V031 L LEY 2.6 0.0 0.8  0.98 L35 0

»32 1L,36 2.1 367 0,51 C.E7 136 1,53 0.19
433 095 2,72 3,67 DAY 0Ly 0.66 1,05 0
33a3h 106 « 2.61 5.67 ©0.23 0,58 0.8 1,09 0.10
3ht35 1.3 2.1 367 o0.52° 0.8 Lk 179 [

A93536 1.0 2,57  3.67 0.2T 0.8 0.9 1,25 0.02 0.23  0.29
3637 S0 2.7 3.67 0,72 ok 176 1.67 0,1 0.6 120 0.3 1.54 0,82 0.07 0.9 0.8
3738 LSk 232 3,67 0.78 107 1.B% 1,19 0,66 0.38 1,09 ©0.36 1.bh5 0,68 0.09 0,77 0,55
36-99 136 2.1 3.7 0.5 o0.88 1,39 1.bg 0.23 0.1  1.07 0.5 1,57 0,33 011 Ol o0.Lé
39- 117 2.5 3.7 0.32 0,69 1,01 138 0.10 1,00 0.48 1.k6 0,36 0.07 0,23 0.3

9Lo-l1  1.07 1.0 3.67 L.lLh 1,38 2.8 1,66 113 0.27 L32 0.35 L.67 Loy 0,09 113 0,84
a-he a.gf .72 3.67 0.17 0.50 0.67 1.09 0.05 0.91 0.52 1,43 0.0f 0.05 0,09 0,16
ha-h3  1.El 213 3.7 0.76 1.06 1.82 1,46 0.66 0,16 1.0b 0.59 1.43 0.63 0.13 0,76 0,57
b=t 2l 2,26 3.67 0.67  1.0: 1.68 1,46 0.52 0.17 106 0. 1.46 0.52 0.5 0.67 0,52
Whe%5 1,20 2,67 3.67 0.27 0.6k 051 .3 o 0.09 0.96 071 1.67 013 010 0.23 0,28

ghs-lié .06 2.60 3.7 0.26 0.60 0,85 1.2k [} 0.09 ©0.83 0.8 1.67 037 0.1, 031 0.32
6-47 217 2.5 367 o03h o0 1,05 1. [ 0.0 0.72 0.96 146 0.22 0,16 038 0.3
-4 0.66 3.01 367 0.0k 0.21 0.25 0.69 0 0.0h 0.5 110 1.4 0,01 0.9 010 0,13
Le=lo o, 2,86 3,67 0.0 0.3h 0.4k 0.87 [4 005 070 116 1.8 o.ck 011 035 016
£9-50  0.95 2,72 3.67 0.17 050 0.67 1.0 0 007 0,78 120 1..E8 0,30 015 0.25 0,26

1950-51 O0.BL 283 347 0,1  0.38  0.lg 0.92 0 0.05 07 118 192 6,05 010 0.8 0,1F
5l-$2 1,72 1,95 3.67 112 121 2,39 1.7 0.,% 0,23 1.07 0,59 . 088 023 11 0,93
52-53 0,95 2,72 )67 0,17 0.6 .0.65 1.06 0 0,07 073 122 L9 013 028 031 0,27

-5k 103 2.6k 3.67 0.22 0.57 0.79 1.18 0 009 07 1,38 188 o0.23 0.2k 0547 0.3
5k~55 0.99 2,68 3.67 0.1 0,53 0.72 1.12 [} 0.06 069 1,318 2,07 0,06 0.12 .18 0.2

1955-56 121 2.k 3.67 0.38 076 1.1l 1.5 1] 032 o082 1211 1,93 02 0,29 047 0.52
56-57 1.03 2.6k 367 0.21 0,50 0.75 117 o 0.07 0.76 129 2,05 o0, 018 0,32 o
57«56 1.65 2.02 .67 0,95 .15 2,10 L79 0,56 0.0 113 LU 219 0656 015 081 0,89

¥ K

12957 17 250 367 Q39 070 109 129 0.7 0l 091 o 1.6 0.27 012 039 037

-
TABLE Lell

FIRST THIAL WEIDHTED UWIT COSUMPTIVE USE AID DEEP PERCOLATICN
FOR THE SYLR2IAR MYUNCLOGIS SUBAREA
(cont imed)

In Acre-Feat per Groas Acre

192829 Ok 0,67 0,78 [ 0,3k
29-3 0,32 0.96 o, 0 0.hLé

1930-31  o0.k2 1.02 0.94 0 0.51
32-32  0.5L 131 1.09 0.1 0.66
32-33  0.29 0.8l 0.72 o 0.42
33-3k 0,26 - 1,02 0.67 0.06 0.51
335 . 0.67 .2 1,28 0 0.62

1935-36 045 0.92 0. 0,01 0.hé
36-37  0.62 1.62 1.20 0,23 0.81
37-36 0.5% 1.76 1,06 0,37 0.8¢
3L-39  0.3% L4 1.00 : 0.7k
39-bc  o.h3 o 1.02 0.98 0.5

0L 0.62 4 2.68 13 0.63 1.3
L1-b2 .63 ° 0.51 0.89 0.26
b2-k3  0.47 | 1.62 1.03 0.37 0.91
W3~k 0,5 & 1.65 1.0k 0,28 0.83
bbb 0.kt e 0.9 0.93 0 0.05

]

1BLS-b6 0,43 ’ 0.69 C.EG 0 0.4
W-l7 0,53 0,99 1,63 0 0.50
L7-b8  0.36 0.3% 0.5 0 0.16
W~y ol 0.5 0.68 "] 0.23
1)9=50 0.h1 0.73 0.78 Q 0.37

19%-51 0,5 0.L6 0.73 0 0.23
51-52 0,58 2.% 1.2 0.5 1,15
52«53  O.LS 0.68 0,79 o 0.3L
5354 0.37 0.9%0 0.62 0 0.L3
gh-55 0,57 . 0.62 0.8 4] 0,31

2955-56  D.LT 1.16 2.0k [ 0,58
36-57 0,53 0.69 0.69 0 0,35
57-58  0.58 1.99 1.26 0,32 .00

Mean _

1929-57  0.U7 1.09 0.93 0,09 0.55

L-47



WABLE Leld

iJ3 COIDUAPTIVG USE AN JECP FERCOLATION
RG] HYOROIMAJIC SUTARLA

FIST TAJAL WEICNTD
FCh THEX

In Acze-Ffeet per Gross dAcro

¥} 2.47 127 1.2k 2.5 0.0 0,29
29-3 3y L1 228 0.03 0.0k 0,27 1.00 1.9 2.23 016 0.3

35 1. 0.8 259 0.5 0.9, 0.7 1,66 0.9 2. 0.65 0.29
1935-36 2.9L 1,07 231 0.23 022 O.bh 09 136 215 046 0.3 0.67 1.07 1.2 229 o6J0  0.57  a.97
1. 0.93 253 6.9 0.23 .13 LLY 103 2.52 107 0.3 143 L53 107 2. 1,03  o©.53 Lg%
3736 1.L7 087 2.3b 1.565 0.26 LEh 130 0.9 229 L.75  0.36 233 L33 .02 2. 1,72 0.56 2.2
38-39 1, 1,0 270 o3k o022 05 1Ly 117 266 0.52 0.3y o069 LLh 121 2 0.56 0.5 i,
39-L0 1. ! 0,9] 2.32 0.22 0.8 00 2328 10k 239 o0bs 03t o6 120 LoT 227 0.39 0.8 et
9lo-41 1.81 ©0.78 2.5 1.85 0.23 2,08 1.70 0,9 2.60 1.9 0,33 2,31 .63 0.5 2,7 1.2 o5 2.0
Wek2 1,33 .08 241 0,01 o, 0,15 1,39 .25 255 0.0k 0,28 0,29 1 1,30 2,63 0.01 0,k G.kl
b2-ld 2,k 1oL 2.5 170 0.3 2,00 1.23 1.8 2.3 1. 0.50 2,39 .29 L1y 248 1.62 0.9 2.5
L3k 1.3%  1.08 247 a. 0.31 133 13 1?1 2.52 o.91 o, 1.37 L3 .22 251 0.8 0.8k L5
bheliS LI 126 2, o, 0.2k U, L 129 2.5 0,52 oo 0.92 1.0 133 2. 0.5 0.62 112

9L5-b8 1,20 2.25 246 O
Le-L7 143 1,37 2% o, 0.3 0.7k 135 151 286 o0.by 047 0.9 101 .&0 3.01 0.2 0.71 113
L7-l& o0.62 1.53 2.35 0 0.1 0.3 0.77 L.73 2.50 0.0 0.35 0.0 o0.76 1,82 2.5 o, 0.57 0.6l
bi-ke 2.3 1.62 235 0,01 028 0.9 1.30 L.81 291 0.03 0.33 0.3 1.12 .94  3.06 0.0. 0,53 0.5
lg-s0 109 137 2, 0.3 o0l o071 1.02 151 25 0.3 0.6 1.02 1,05 1.67 2.72 0.33 0.9 1.32

195051 ©0.93 L7 2,67 O 0,21 0.21 0.1 1.93 2.8 0.00 0.32 0.33 0.92 2,03 2.95 0.55  0.55

~52 1,69 00 2,79 1,48 0,33 1.83 1.3 .23 2.80 1. 0.53 211 1.6 1.2 2.68 1.5 0.71 2,77
52-§3 103 1.Lk7 2. 0,02 0,13 0.21 0.97 .61 2.5 0.07 0.3 0.39 0.97 .72 2.69 0.06 0.53 C.59
§3-54 1,17 08 2,29 0.52 0,28 0.60 1.03 1.18 221 0.53 0.h5 2,08 1.07 122 2.29 0.6 0.8 1.2
She55 132 1,26 2.5 001 035 0,36 1.25 1,36 261 o0.08 0.2 0.37 1.3 LUS 2,75 0.05  0.h3  C.bLS

2955-56 2.3b 2,05 239 0.3h 0.2 0.57 L2 116 24t 0.h2 0.3 078 132 1.2 2.53 0.3k 0.5 Wik
56-57 1. 1.8 276 0.08 0.23 031 1,13 1.63 276 0.22 0Ly 0.6 1.18 160 2,87 0.7 0483 0.t
S7-58  1.6h 135 2,79 109  0.28 138 151 126 2.79 1,19 0.43 1.62 1.6L LX 2.9 106 0.62 1.6F

Mesn .

w23-57 132 13§ 2,47 o046 8.8 om ™ 1,27 2.7 0.60 058 0.98 .20 133 2.57 0.5 0.56  §.5%

TABLE L-15 .

FIRST TRIAL WEIGHTED UKIT GONSUMPTIVE USE AND DEEP FEECOLATION
FOR THE VeEnGO NYURCILGIC SUBASEA
{continued)

In Acre-Feet per Oross Acre

= ‘m 0 Cro 5  paiaETinY
13973 100 fnrgpiazion: P : - LapmindiIve use 3. . :ﬁl‘i‘ s
) 1 7 SRR BT "ﬂmr Tvoreds. T T3 3 Ll ]
H i i orain o MY e (ol Bade, o Tetal | :
1g28-29 1.1k 2.53 3.67 0.31 0.68 0,5 1,36 0 0.1 1,03 0.60 1,63 0,1k 008 0,22 0,31
22-3 1.06 2,61 3.67 0.2k 0.5 0.B3 .2 0 0.10 091 066 L5 GI1 0.2 0.2) 031
19%0-3 1.1 2,53 3,67 0.30 .68 0.98 1.36 ] 0,10 095 G.6h 1,5 022 019 036 0,30
n-32 1. 227 367 0.72 103 175 1.50 0.55 0,27 107 . 0.57 1.6h 0,6k 0,17 0,81 0.52
32-33 1. 2.53 3.67 031 0.69 100 1.05 0.3 0,22 0,77 0.65 1.kz 032 016 O, 0.37
33-3 L3 2, 3,61 0.61 095 1% 1.08 0.78 0,18 0.77 0.82 1,59 089 0.2, 0.93 0.5
35 2. 2.06 3.67 088 113 2.01 2.00 0.31 0,18 1.3 o0.70 2,05 0.9 015 0. 0,87
1935-36 1.2 8 3.7 037 0.7k L11 1.35 0.17 0.12  ¢,9% 0.0 1.6k 031 0.1k 045 0.3
37 .69 Lok 367 1.06 1,25 2.3 1,72 0.Ei 0,22 12 C.7 .96 051 016 109 0.49
7-36 .87 1. 3.67 1LL6 1,k 2.8 1.ky 1.57 0.8 132 o0.72 1.Ek 1.3 0.2, .29 o.p8
36-39  LA47 2,20 367 060 102 1,70 1.63 0.1 0,18 .29 o0.82 211 03k €19 0.83 0,55
39-b0 228 2.3 .67 ok 0.81 1,25 1.L5 0. 013 1.0 0.69 1.8 033 0619 0.2 0.L0
1gko-b1  2.02 1.85 3.67 194 156 3.52 1.95 1.71 .33 L3 0.6 203 156 o011 1.67 1.05
b2 1.1 2,53 3.67 0.0 0.66 0.9 1.0 0 009 1,08 0.9 1,98 020 021 021 0.2
bz-| 191 1.76 367 1.53 LW 2,94 1.3 1,66 0.29 1LO8 0.7 1.87 L.h2 0.22 1.8 0.92
L3-Lh .50 2,09 3.67 0,63 1.J1 1.9k 1, 0.73 0,26 107 0,76 185 0.7 0.24 0,98 0.6
L-bs 139  2.28 3,67 0,57 0.92 Lig 1,59 0.2h 6 108 0,78 186 0Lk 016 0.60 0.L§
ghs-Lé  1.25 242 3.67 0.39 0.76 115 1,35 0,16 0,13 0.65 0,68 1,7 0.36 0.8 0.5, 0.2
Le-l? L3 2,28 3.67 0.57 0.93 1.5 1.56 0.27 0.3 1.0 0.89 1.9 o0.X2 0,18 0,80 0,50
b7-8 0.7 2.9 3.67 0.08 0,32 0.l0 0.82 0 0.05 0.61 1,05 5 0,05 0,12 0.17 0,20
0.99 2,68 3.67 0.19 0.52 0.7 1.13 0 0.06 0.%0 0,92 162 0,08 0,10 0,28 0,22
bgeso 117 2,50 367 0.32 0,69 1.0 1.38 4 0.0 0,92 0,87 1,79 0,20 015 0.35 0.37
1950-51 0,84 2,83 3,67 0.12 0.3 0.51 0.93 ] 0.05 0.78 0,99 176 0.06 0,10 016 0,20
Bl-S2 1,91 176 3.67 1.55 1b3 2,98 1.88 L.28 0,28 136 o062 1,98 L.15 0,19 1.4 Ll
52-5) 0.95 272 367 0.16 047 0.83 1.0 [ 0.07 0,74 36k 1,78 011 o0 0.25 0,26
535l 1.32 2,35 3.5 0.9 0.86 1.35 1,28 0.ko 0.l 0,79 098 177 OMk6 0,26 ©0.72 0.57
5k-55 1.1k 2.53 3,67 0,30 0.66 0.9 1. D 0.06  0.97 0,97 1.9 0. 0,12 026 0,33
1955-56 1.3z 2,35 3,67 08 085 133 1.61 X 0.3h 0,8 1,00 292 037 0.19 0.6 0.62
Ll 25 367 031 0.8 0.9 1.3% 0 0.0 0.8 10 1,92 0.28 0.9 o047 0.1
57-58 L% 191 367 LB L2821 1,83 0,67 0.2k Lok 1,3k 2,18 0.73 017 0.9 1.06
Mean .
1929-51 1.3L 233 3.67 0,60 0.87 147 101 0.% 0.15 0,9 0.5 L& 0L6 016 0.8 0.5
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TABLE L-15
WEIGHTED UNIT CONSUMPTIVE USE AND DEEP PERCOLATION
FOR THE VERDUGO HIDROLOGIC SUBAREL
{continued)
In Aore-Fest per Uroms Aory

T T -

raln

0,97 [} 0.50
0,82 0- [mr]
0.9 0 0.
1 0.31 ﬁ
0.72 °'ﬂ 0.59
0.72 0. .
1.40 0.17 0.91
0.90 0.10 0.59
1, 0.7 1.0
1,06 0,67 1,
1.20 0,10 8
340 046 " 1, 1,72 252 k.2 1.00 0,09 0,63
WioebL 0,66 A [X}) 3.99 0.8 L.60 1.38 0,95 1.67
0,52 0.9 2,97 L. 0.98 0 .
6.8 2,94 3.0 0,86 L.26 1,03 0,9k L.h7
0.6 1.95 2.0 188 .2y 1.03 0.98
0.52 ’ P A 1, 2.36 L.32 L.10 0.1k 0.72
Ls-ls  0.37 202! 1.62 2 hay 0.91 0,09 0.6
Ubsl7 0. 1.:§ 1,91 2 k. 1.4 0,25 o.sg
u-l8  0.33 0.5k 0.67 3.23 bhao 0,61 0.27
L6l .57 0,62 1.18 320 k.38 0.88 ] 0.31
Ls=50  0.L5 1.03 1.16 2.80 k28 0.97 0 O
1950 0.L8 0,19 0,97 3.2% L6 0.7 [} 0.2!
E 0,62 2,83 3.5 1 L.54 1. 3 0.7TL 1, 3
5853 0.5 65 110 32 b 0.78 . 0.)3
5. 0.39 1.82 2,3 ha3 0, 0,22 0.
Sk=55 0,60 0.83 243 2.9L  baa? 1,02 0 0.2
195556 0.2 1.38 1.50 2,13 L2 .07 0.0k 0,69
56-57 0.3 1.03 1.8 2.86  L.32 0,55 ) 0.
§7-586  0.58 5L 2.9 L% L 1.27 o9 o.;;
Mean .
929-57  o.l7 1.7 194 2.3k L.28 0,99 Gy 0.7k

The unit values derived in this appendix are utiiized for the
purpose of determining recharge for each source of supply; i.e., native and
delivered waters. The total consumptive use determined by the Integration
Method as described herein. and by the Inflow-Outflow Method, which is shown
in Chapter V, are not eqpal. Adjustments which are made to the consump-
tive use as determined by the Integration ﬁethod are also discussed in

Chapter VI.
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TABLE 1-15A

UNWEIGHTED UNTY DEPTHS OF CONSUNPITVE USE AND
DEEP PERCOLATION ON RESIDENTIAL LAND USE AREAS

In Acre-Feot Par doxe

Yaar

1928-29  0.99 1.0 0,98 o2 1.73 . 1.61 0.20 0,10 1.13 ;
29«30 0.9) 0.06 .0 0.28 1.m 1.77 0.29 0.29 1.07

1
1
1930-31 1.08 0,99 1.25 Onah 1.58 1.60 0.31 0,29 128 1.20 1.h3 0:42 1.5k 1.59 0.38 0.3
A=32  1.37 0.89 1.5¢ 0.43 0,93 0,50 0.19 0,22 48 1
32-33 1.0 0.59 1.0 0.2l 0.90 0.62 0.12 0.20 1.13 0.66 1. 0,29 0.9 0.83 0.10 0.29
33-3k 2,07 0.69 1.16 Q.20 0,99 0.94 0,16 0.21 . .76 1.08 0.26 0.97 0.5k 0.18 0.21
3-35 1.6 1.3 1.62 0.53 o.n 0.73 0.09 0.07 275 1. 1.%0 0.67 .70 0.713 0,12 0.08

1935-36 1.4 0% 1.02 0,37 0.98 0,88 0.11 0.12 1.28 0.88 L. 0Ly 0.85 0.8 0.13 0.2
3637 62 18

1,53 1.0L 1.85 a.b9 .76 0.19 0.17 0.12 1.69 1.2 1.79 O, 0.7 0.78 0. 6.13
37-38 1.2 0.97 1.50 [-27F) 0.60 0.80 0.21 0.1y 1.53 1.07 1.%9 0.5% 0.78 0.7 0.22 0.20
EL D 1. 1.3k 1.68 0.37 1.16 1.ah 0.21 0.22 1.50 1.2L 1. 0.38 1.22 1.3 .24 0.2

39 S
=0 2.3 0.94 1.38 [ 251 1.08 2,07 0.15 0.16 1.29 1.0 1.8 0.k3 1.06 1.07 0.7 0.15

Lk=b2 1.0 1.0 1.09 0.L9 1.12 1.8 0.1l 0,08 1.1k 0.98 1.0k 0.63 1.12 1.18 [ 0.07
L2=by  2.36 1.06 L6 0.L0 1.28 1.8 0.3 0.23 1.L8 1.10 1.57 07 1.27 1., 0.3 0.22
1.0 1.08 1.L5 1. LY 0.29 0.33 .1 1.1 1.57 0.50 1.28 1. .37 0.3?

L&-b7 11 0.83 1.2) 0.L2 2.13 2.16 0.37 0.32 1.30 0.9% «S5) 0.53 E.g"l 2.15 o.h2 0,33
L7-u8 0,63 0. 0.6 0.28 2.39 2.5 0.27 0.16 0.72 0.6% 0.72 0. ﬁ: 2. 2.1 0,27 0.17
8-l 0.87 0. 0.67 0.8 2. 2.65 -0.30 0.17 0.90 0. , 0.9 0.l 2,53 2.62 o.eo 0.19
L9-50 0.8 0.78 0.87 .37 2.8 2.5% 0.2 0,23 1. 0,96 1, 0,11 2.2 2.7 0.3 0.29
1950-51 0.7 0.7 0.7 .38 2.65 2.7 0,32 0,09 0.96 0.8y 0.96 0.50 2.55 .66 0.3 0.17
51=52 1.53 1.22 1.7 O.EB 2.12 2.30 0,63 0.h3 1.59 1.26 1. O.Eg 2.06 2.28 Q.65 043
52-53  0.88 0. 0.94 0.L3 2.67 2.80 LS 0, 1.00 0.90 1.12 a, 2.5 2.8 0.50 0.32
$3-Sh  0.67 0.18 1.09 0.2 2.;5 2.1 0,61 0.3 0.95 0. 1.26 0.37 2.50 2.8 0. 0.L7
122 1, 1.4 0.! 2.53 2.63 0.36 0.23 1. 1.10 1.19 0. 2.50 2.6 0.25 0.22

1955-56  1.09 0.95 1.6 o.lo 2.hb 2.50 0,52 0.33 1.22 1.09 1,62 0.h7 2,35 2,51 0.62 0.8
5657  Ou9L 0. 1.07 0.32 2.6% 2. 0,54 0.3 1.0% 0.98 1.23 0.83 2 2.91 -3 Q.3
§7-56  1.s5L 1.35 1. 0 2.19 0.50 0. 1.63 1.5 1.93 0.! 2.7 2.0 oLl 0.28

TABLE 1-15A

UNWEIGHTED UNIT DEPTHS (F CONSUMPTIVE USE AMD
DEEP PERCOLATION ON RESIDENTIAL LAND DRE AREAS

In Acre-Feut Per Acre
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' Consumptive use in high water table areas is greater than in
other areas 6f similar culture due to the evaporation of moisture brought
to the land surface by capillary action and the increased transpiration
rates brought about by greater available supply of water. Consumptive
use of ground water in these areas (excess consumptive use) is considered
to be the difference between normal consumptive use, as heretofore
discussed, and that by vegetation in high water table areas.

. Figure L~} shows the relationship between conémnptive use and
depth to water table determined from tank measurements in the Lower San
Luis Rey Valley.w Although the curve indicates consumptive use by
native vegetation under high water table conditions it was. assumed that
it would be approximately representative of use by other types of culture
in areas of similar high water table elevation.

-San Fernando Valley, in comparison with Lower San Luis Rey
Valley, is less exposed to the coastal influence and more exposed to the
dry easterly winds; therefore, the curve for Lower San Luis Rey Valley was
adjusted to give consideration to these factors. The curve was adjusted
by using the relationship of the k (consumptive use coefficient) values of
alfalfa and citrus of the two areas. The k values in San Fernando Valley
are about 15 percent greater than in Lower San Luis Rey Valley so that the

curve values were increased by that amount.
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FIGURE L-4
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When the depth to water table is between zero and three feet,
swampy conditions tend to exlst and tank experiments in Lower San Luis Rey
Valley'LB-/ and near Victorv:i..lle s Cal:‘.forniag/ indicate that the consumptive
use is 95 percent of the evaporation from a Weather Bureau type pan. In
this instance 95 percent of the Encino Reservoir Weather Bureau type pan
is 72.0 inches. This value, as shown on Figure 1-L, has bsen extended to
. include the depth to water of from zero to four feet.

Average net consumptive use values were computed for three

increments of depth to water table to facilitate computations and are as

follows:
Depth to Water Table, Average Net Consumptive Use
in feet Inches - Fest
0- L 72.0 6.0
h - 8 h0-9 B-h
8 -10 22.0 1.8

High Ground Water Areas in San Fernando Hydrologic Subarea

Contour maps showing depth to ground water were drawn for high
ground water areas in San Fernando Subarea from piezometer and well measure-
ments for each year of available data. The contour maps for the years
1932, 1942, 1949, 195L and 1958 were superimposed on culture maps construct-
ed from ia;'ld use surveys. For each of these years the acreage of each type
of culture within each increment of depth to water table was determined and
the total aéreage of each increment. of depth to ground water for the remain-
ing years-was determined. The acreage of each culture class for these years
was computed on a straiéht line proportional b;.sis of the percentage of each

as found in the years in which land use surveys were available.
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The average net values of consumptive use in high water table
areas were weighted with respect to the percent of pervious area for
each culture class. The difference betwesn this value and the weighted
normal consumptiva‘ use for each culture class was considered to be
excess consumptive use supplied from ground water. In instances where
normal consumptive use exceeded the high water table consumptive use no
excess was taken. The excess depth of use multiplied by the acreage of
the partioular culture class gave the acre-feet of excess consumptive
use.

The anmual acreages of high water table areas are shown in
Table L~16 and the annual excess consumptive use from 1928-29 through
1957-58 is shown in Table L-17. The areal extent of the high water table
area during 1943-Ll is shown on Plate 29.
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TABLE L-16

TOTAL ACREAGE IN HIGH GROUND WATER AREAS
IN WEST SAN FERNANDO HYDROLOGIC SUBAREA

In Acre-Feet

—r Dépth to ground water T wotal
Year O Teet T -8 _ﬁgét T 0-10 feet Soksl _

1928-29 250 1,500 1,000 2,750
29-30 165 1,109 1,10l 2,118
1930-31 5 615 1,511 2,131
931-32 512 4 792 1,322 2,626
32-33 0! 905 996 1,901
33-34 18 1,182 8L:6 2,0L6
34-35 320 1,5uL 669 2,533
1935-36 L8 1,235 939 2,722
36-37 323 1,547 1,517 3,387
37-38 gol 1,382 1,010 3,196
38-39 702 1,749 1,3k 3,792
39-L0 613 . 1,503 1,697 3,813
194011 910 3,610 2,336 6,856
931—&2 555 2:861 2,471 5:887
L2-43 2,918 3,043 2,997 8,958
L3-Ll 2,550 - 6,289 3,501 12,340
Liy~lsS 191 2,385 3,390 5,966
19L5-16 177 2,550 2,036 k4,763
L6-hT 0. 1,747, 2,378,  b,125
L7-L8 72 1,507 1,836 3,l5¥%
L8-L9 15 1,267 1,294 2,706 -
1j9-50 5 1,267 1,296 2,708
1950-51 . 80 1,399 1,141 2,620
9?1—52 263 1,8LL 1,321 3,428
52=53 228 1,697 911 2,836
53=-54 127 1,200 890 2,217
SL4-55 11 1,106 1,057 2,17h
55-56 20 1,061 1,185 2,266
Vit 0 997 1,06 2,003

57-58 0 1,2k 797 2,039

Average for 29-year period 1928-29 through 1956-57 = 3,76,

# Average of 1946-L47 and 19LB-LS,
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TABLE 1L-17

EXCESS CONSWMPTIVE USE OF

GROUND WATER IN HIGH GROUND WATER AREAS
IN WEST SAN FERNANDO HYDROLOGIC SUBAREA®

In Acre-Feot

: Tepth to ground water 3 2t
Year —GorFeet t 'hé’g%ee:‘ib' :_B-10 feet T9taa‘_
1928-29 851 Lo9 21 1,280
2930 540 311 2l 880
1930-31 20 189 33 2Lo
31-32 1,580 262 30 1,870
32-33 0 322 23 350
33-3L él Lu8 20 530
34-35 1,002 625 17 1,640
1935-36 1,685 529 2l 2,240
36-37 980 701 Lo 1,720
38-39 2,087 879 37 3,000
39-L0 1,825 793 L9 2,670
Li-kL2 5,920 1,643 Th 7,6L0
L2-L43 8,439 1,843 87 10,370
Li3-Lk 7,419 L, 00k 98 11,520
L=L5 58k 1,593 91 2,270
1945-16 532 1,686 " 53 2,270
L6=LT 7 1,206 59 1,270
L7-L8 250 1,082 Ll 1,380
LiB=l9 Lhs 945 30 1,420
L9-50 L31 1,137 72 1,6L0
1950-51 229 1,379 73 1,680
51-52 7hs 1,482 113 2,3L0
52-53 635 1,113 96 2,140
53-5L 346 764 11k 1,220
sh-55 22 874 135 1,030
1955-56 60 632 127 820
56-57 0 517 110 630
57-58 0 L9 8l 730
29-year average 2,550
1929-57

-

b.

Does not include excess consumptive use in.

San Fernando Cienaga area

Rounded off to nearest l10.
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Estimated Reduction in Cons_w_rggggre Use of Ground Wa.ter
oh a_ﬁ_aterAreas of Sylmar Hydrologic Subare

Abstract

Extent of the area affected by the high ground water conditions in
the Sylmar Subarea was determined by studies set forth in Appendix C,
"Characteristics of Soils and Their Relationship to Past Vegetative and Water
Table Conditions in San Fernando Cienaga Area%. Maximum consumptive use of
ground water under predevelopment conditions was calculated by two methodé.
The first used the relative elevation of the maxlmum concentration of
calcium carbonate to determine the maximum average predevelopment elevation
of the water table. The second method estimated maximum water table condi-
tions using historic.records, surveys, court transcripts and other sources.
Using these estimated water table elevations in conjunction with values for
consumptive use of grpund water under high water table conditions obtained
from the curve set forth on Figure L-4, maximum evapotranspiration use was
estimated to be about 1,600 acre-feet per year (see Tables I-18 and L-19).
The closeness of these results indicates that the calcium carbonate content
of the soil reflects the approximate predevelopment water table conditions,
From this it was assumed that the relative magnitude of the maximum concen-
.tration of calcium carbonate in a given soil profile is proportional to the
approximate period of time that water levels werse at f.hi.s elevation,
Inasmuch as there is no development in the westerly portion of the Sylmar
clenaga area and data are not available therein during the bass period,

* Excess consumptive use of ground water caused by high water table
conditions as defined in this appendix.
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average predevelopment consumptive use was estimated in each area and is
about 700 acre-feet per annum for the eastern portion of the area and 200
acre-feet per annum for the western portion ('see Table L-25), This valuve,
compared with estimated consumptive use of ground water during the base
period determined from water level measurements modified to reflect soil
types, indicates an estimated average reduction of consumptive use of
ground water from predevelopment to developed conditions of about 600 acre-
feet per annum (see Tables 1-20 and L-21).

The areas affected by high water table conditions were considered
to be those delineated by the outer boundary of the soils described in
Appendix C and delineated as Types B-1, B-2, B-3, SB-1 and T-1 on Plate 7.
The boundary between the East and West Cienaga areas has been taken as the
topographic divide near Lakeslide Street. The western portion of the West
Cienaga is now inundated by San Fernando Reservoir.w Some water level
data are available in the East Cienaga ai'ea; however, no relizble water
levels are available for T.he predevelopment period in either area, and
therefo::-e elevations of the predevelopment water table and .resulting con-
sumptive use of ground water under predevelopment conditions have been
estimated by means of the chemical anélysis of the soil as hereinafter de-
scribed. Some water level data in the East Cienaga area are available during
the base period and these have been utilized in conjunction with the soil
. chemistry information in estimating average consumptive use of ground water
under conditions of pumpage and water supply development existing during
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this latter period. The results cbtained are approximations but are be-
lieved to be indicative of the order of magnitude of use of ground water
for the conditions set forth.

Estimated Consumptive'Usg of Ground Water

To determine the annual historic consumptive use of ground water
prior to development and during the base periocd, an analysis was made of
the data set forth in Appendix C "Characteristics of Soils and Their
Relationship to Past Vegetative and Water Table Conditions in San Fermando
Cienaga Area" in order to define water table conditions during periods when
water level observations were not available. This information combined with
available data concerning unit consumptive use contained in this appendix
provided a means of estimating the limits of consumptive use of ground water
in the area.

Soil samplss and chemical analyses described in Appendix C sﬁow
large quantities of calcium carbonate (CaC03) present in the soils. It was
concluded that the CaCO3 was precipitated from the ground water which was
concentrated through transpiration and evaporation under high water table
conditions,.. This deposition takes place in the root zone immediately above
the water table where ground water is beiﬁg consumed by vegetationlé{ or in
the zone of aeration at or near the surface where water is lifted by capillary
action. The first condition is thought to have occurred in this area.
Although the zone of maximum transpiration is immediately above the water
table, it has been assumed that the depth to the zone of maximm CaCO3 depo-
sition indicates the average depth to water during the period of high water
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table conditions in which the accumulation of salts occurred. It is further
assumed that the relative quantities of CaC03 deposited indicate the rela-
tive period of time that the water table was at that elevation and the
relative amount of water transpired. Thus it is possible to estimate depth
te water under predevefl.opmen'b high water table conditions and the proportion
of time it was at that depth if it is assumed that during the subsequent
period, when the water table had been lowered by development of the ground
water supply, leaching of salts from the soils by deep percolation of rain-
fall and excess irrigation water had not been suffiecient to remove or lower
the zone of maximmum CaCO3' appreciably.

To determine depth to water in the area susceptible to high ground
water losses, the depth to maximum CaCO3 content at each boring in the area
was supsrimposed on the solls map depicted on Plate 7. This depth was taken
as indicating the average position of the predevelopment maximum water table
and contours of equal depth to water table were drawn. Acreages with equal
. depth to water were measured and the unit values developed in this appendix
concerning consumptive use under high ground water table conditions were ap-
plied to determine theoretical consumptive use of ground water, assuming that
the water table was at maximum level at all times. It was further assumed,
for purposes of this study, that the outer boundary of Hesperia fine sandy
loam delineates the areal extent of the transition zone of soils affected by
high water table conditions (see Plate 7) and thus denotes the northern ex-
tremity of the moist area. The acreages and amounts of consumptive use of
ground water so determined are set forth in Table L-18.
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To ascertain the validity of the foregoing approach, high water
table conditions were determined after development of surface flows but prior
to appreciable ground water development from historic records available in
various publications, court transcripts and surveys. A1l references to
springs, ciendgas and seepages in these records have been taken as evidence
that the water table was at or near the surface. The location of each was
superimposed on Plate 7 and the use of ground water estimated on this basis.
Assumplions made in this analysis are as follows:

1. The water table would be at ten feet at the outer limits

of the Hesperia fine sandy loam which marks the northerly extremi-
ty of soils affected by high water table conditions and it would
be less than ten feet at all other limits.

2. Where springs or other evidence indicate that water was
at or near the surface, it was assumed that the depth to water in-
creased uniformly to the ten-foot depth at the outer limit of the
Hesperia fine sandy loam. '

3. The water table between springs and other indications of
high ground water would be relatively level and continuocus.

k. Where nc records were available in the western portion.of
the study area, the edge of the Chino fine sandy loam was assumed
to coincide with water table depths of less than four feet, as in-
dicated in the areas where records were available, and the water
table sloped unifermly to the aforementioned ten-foot boundary.

The acreages and amounts of consumptive use of ground water estima-
ted under the foregoing assumptions and conditions are set forth in Table L~19
for comparison with results in Table L-18, which were derived by fixing maxi-
mun levels as indicated by location of maximum concentrations of CaC03.

Values derived in Tables L-18 and L-19 reflect the maximum annual
consumptive use of ground water realized with maximum water levels continuously
maintained over a long-time period; however, the supply to the area, which is

bagically derived from precipitation, varies as indicated by recorded periods
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TABLE 1-18

ESTIMATED MAXIMUM ANNUAL CONSUMPTIVE USE OF GROUND WATER
UTIIIZING CaCOy FOR DETERMINATICYN OF HIGH WATER TABLE CONDITIONS
PRIOR TO ANY DEVELOF-ENT IN AREA

. . Average . Depth of |, . Consumptive® Net
Soil ,Acreags,, depth to | consumptive, Total, in , use of pre-° consurptive
type" .in acres, water, . wuse,” ', scre-feet ,cipitation,®’ Us° of

. , in feet . in feet . *in acre-feet®ground water,

. B . : e :in acre~feel

(@ :.() : ) s (L) aEEMl):  (6)  :(7)=(5)-(6)

Bl- 191.7 ILessthanl 6.0 1,150 26 886
B2 2.3 less than L 6.0 Y 3 A
B3 3.2 Less than L 6.0 19 ' L 15
SBl °~ 93.0 lessthanl, 6.0 558 - 128 L30
ol 37.7 Less than 6.0 - 226 52 274
Tl 23.0 5 L.16 96 32 6L
Tl 2c.0 6 3.16 79 35 Ihn
Tl 2Lh.3 7 2.5 61 3 27
T1 27.7 8 2.0 55 38 17
T1 20.0 9 1.75 35 28 7
TOTALS UL7.9 - 2,293 618 1,675

a. See Plate 7.

b. See Figure L-L.

¢. Product of average annuval consumptive use of precipitation

(1.38 feet) and acreags in Column. (2).
TABIE L-19
ESTIMATED MAXIMUM ANNUAL CONSUMPTIVE USE OF GROUND WATER
IN THE VICINITY OF THE SYIMAR HYDROLOGIC SUBAREA
TUNDER HIGH GROUND WATER TABLE CONDITIONS
e * Average ° Depth of ! * Consumptive® Net

consumppive® Total, in : use of pre-: consumptive

Soil, ‘Acreage,’ depth to . -
i , use, acre-feet ‘cipitation,®: use of

type .in acres! water,

2 4n feet in feet * 3in acre-feet’_gmund watar,
: : : : ~sin acre-feet
() ¢ (2) = (3) LYy = (5)=(2)x(L): (6) _ :(1)=(5)-(6)

Bl 191,7 Less than L 6.0 1,150 264 886
B2 2.3 Less than L 6.0 UL 3 11
B3 3,2 less than b 6.0 a9 A 15
SB1 93.0 Less than L 6.0 558 128 430
Tl 22.9 Less than L 6.0 ‘137 3 105
T1 23.9 5 4.16 99 33 66
Tl 2.8 6 3.16 78. 3l Lk
Tl 28.8 7 2.5 72 10 32
71 28.8 8 2.0 58 Lo 18
a1 2B.5 9 1.75 50 39 11

Totals LL7.9 2,235 617 1,618

a, b and ¢c. See Table L-18.
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of drought and abnormal wetness. During a normal precipitation cycle, such
as the 85-year period from 1872-73 through 1956-57, precipitation was above
normal for about one-third of the time and subnormal the remaining two-thirds.
It was assumed that predevelopment ground water levels varied during a long~
time period in accordance with precipitation trends; therefore, the maximum
qﬁantities estimated for continuous high water table conditions, as shown in
Table L-18, were modified in propertion to the decrease in amounts of CaCO3
indicated at the zone of maximum accumulation in each boring sampled through-
out the area.

To determine this modification, and hence the average annual con-
sumptlve use of ground water during conditions prior to development, it was
assumed that contimuous deposition of CaCO3 occurred historically at rates
varying in proportion to the wetness or dryness of the pericd and that these
. wet and dry cycles and the resultant water level changes caused by them are
related directly to the percent of CaCO3 deposited at the zone of maximum con-
centration within the top five feet of soll., These assumptions are supported ‘
by tree-ring studies of Schulman-—/ and Troxel-/, which indicate that there
has been no major change in climatic patterns in Southern California for over
560.years, and studies by‘DoneenEé/ and others indicating that in situations
where ground water is available and is naturally transpired or evaporated,
the less soluble mineral salts therein are deposited in the zone of use,

Thus the procednreé utilized are believed applicable for long~time conditions
and the concentration of GaCO3 deposited would be prOpogtional to the average
quantity of ground water consumed. Inasmuch as there are no records of water
levels in the West Clenaga area during the base period, the average predevelop-
ment consumptive use of ground water was calculated for each of the cienaga
areas so that a comparison could be made with consumptive use during the base

period,
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Available record.s indicate that the areal extent of the zome con-
taining 25 percent CaC0y within four feet of the surface coincides with re-
ported existence of pereimial springs, clenagas and damp areas during the dry
portion of the 1870!'s; therefore this area was taken as having a predevelop-
ment average water table within four feet of the. surface 100 percent of the
time. The average anmual ‘consumptive use of ground water throughout the re-
mainder of the area was taken as proportional to the relative concentration
of CaCO3 at any place, compared to the aforementioned ammual use of ground
water determined for the area containing a 25 percent concentration of these
salts. For example, an area containing soils with a maximum concentrgtion of
25 percent CaCO3 in the top four feet of the soil profile was presumsd to have
experienced average water levels within fowr feet of the surface for 100 per-
cent of the time, whereas an area containing soils with 10 percent concentra-
tion of CaCO3 within the top four feet ofl' soll profile was assumed to have
experienced maxirum water levels during only LO percent of the time, and areas
containing soils with five percent concentration of CaCO3 within seven feet -of
the surface were assumed to have experienced maximum water levels at seven
feet for only 20 percent of the time. ’

Areas which historicallx; were effluent during dry oycles were con-
sidered to have a water table within four feet of the surface 100 percent‘ of the
time regardless of CaCOq content. The conditions causing variations in CaCo4
concentrations in these areas are set forth on pages.C-2} and C-25 of 4ppendix C.
The greatest influence on salt concentrations was considered to be from the
flushing effect adjacent to contimously flowing springs.

In order to modify the maximum amounts set forth in Table L-18, values

¢f the average percent GaCO3 were superimposed on Plate 7 along with the contours
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of the maximum percent CaC03 utilized for high water table conditions, Lines
of equal percentage were drawn for 100 percent, L0 percent, 20 percent and
zero percent of time, based én CaCOq content of 25 percent, equaling an aver-
age water table four ...";‘eet from the suﬁacg 100 percent of the time., Soil
boundaries along with percent CaCO3 wefe used to determine areas similarly
affected by high water table conditions in the area. For example, the 13-
acre area of Chino fine sandy loam located near Bradley Avenue and Hubbard
Street and similar soils near the Mission well field, which were strongly
affected by high water table conditions, were given more weight in the modi~
fication of the 100 percent contour than Grangeville fino sandy loam, which
is somewhat less strongly affected by high water table conditions. The outer
boundary of the Hesperia fine sandy loam, which marks the extremit;t}' of the
soils affected by high water table conditions s was taken as the boundary where
the water table was never high encugh'for consumptive use of ground water to
take place. The enclosed areas were measured and average consumptive use of
ground water was computed as sét forth in Table L-20.

For the base period 1928-29 through 1956-57, water table measurements
are availlable only in the areas near and to the east of East Cienaga. Records
are available of water surface elevation at San Fermando Reservoir which now
inundates a portion of the West Cienaga but there are no ground water level
" measurements in the moist area surrounding West Cienaga. Tt was not possible
to estimate consumptive use of ground water for this area during the base period.

To determine the consumptive use of ground water from the molst area '
surrounding the East (Porter) Cienaga during the base period 1928:-29 through
1956-57, depth to water was plotted from all available records in the area for
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each year. It was assumed that the upturned ends of the Saugus formation
are in contact with the recent alluvium and that there is a free interchange
of water (see Appendix D). " Contours were drawn showing equal depth to water
and consumptive use of ground water was determined as herstofore described.
The amount of consumptive use so determined for each year under these con-
ditions is set forth in Table L-21 and can be compared with average pre-
develome_n‘b conditions in Table 1-20.,

TABLE L-21

ESTIMATED CONSUMPTIVE USE OF GROUND WATER FRCOM THE EAST CIENAGA
TN SYIMAR SUBAREA 1928-29 THROUGH 1957-58

In Acre-reet

H Consumptive use $ Consumptive use
Tear of ground water Year H of pround water
1928-29 Lsss than 10 2945-hé 172
29~30 Less than 10 L6-L7 139
L7-L8 91
1930-31 60 Li8-h9 51
31-32 : 63 49-50 Lé
32-33 255 . »
33-3L 82 1950-51 =~ - L6
3L=35 136 51-52 Iess than 10
) 52-53 Less than 10
1935-36 Less than 10 53~5L Less than 10
36-37 58 ; 5L-55 Less than 10
37-36 36
38-39 129 1955-56 Less than 10
39-Lo 121 56-57 Less than 10
57-58 Lass than 10
19L0-41 159
L1-42 2u2
L2-43 2h2 Average about 85
L3-Ll 242 .
Li-L5 181 -
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Predeveloment Surface Water S_ugg_l.v

William Ham Eall in "Irrigation in Southern California®, dated

1868, reported sul:face flow from the area as 10 miners inches (under four-
inch pressure) at West Cienaga and 38 to 4O miners inches at East Cienaga.
He also reported a flow of 50 miners inches in San Fernando Creek located
to the west of the study area. It is noted in this respect that precipi-
tation was above normal during the mid and late 1880%s. Since little or
none of the flow of San Fernando Creek is thought to have originated as
rising water in the study area, it was disregarded and the predevelopment
surface supply.is thus computed as 50 miners inches or about 725 écre-feet

per annunm.

Surmary and Conclusions

The estimated maximum theoretical consumptive use of ground
water with water levels assumed at maximum elevation 100 percent of the
time, as determined by maximum zone of accumulation of GaGOB and from
maximum historic water elevations, was about 1,600 acre-f‘eet per year (see
Tables L-18 and 1-19). 4n average annual consumptive use of ground water
under predevelopment conditions was estimated to be about 900 acre-feet
(see Table I-20).

During the bass period the rate of consumptive use of ground".
-water from the moist area surrounding East Cienaga averaged sbout 85 acre-
' feet per year and since asbout 1951 has been negligible (see Table L-21).

- Insufficient data are available for water-table conditions in the mo:'i.st
area surrounding West Cienaga and no estimates were made for consumptive

use of ground water occui-ring there during the base period.
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To evaluate the effect of lowering the water table and the
resulting decgease in consumpiive use of ground water, it has been assumed
that the ground water divide between East and West Cienagas located near
Lake Street, as shown on Flate 7, is coincidental with the topographic
divide. As previously stated, thers are little data available on the moist
area ln the vicinity of West Cienaga and it is not known what effect, if
any, pumping has had upon this area. Proceeding on this basis, the
avar;ga annual predevelopment oconsumptive use of ground water was estimated
for each area as set forth in Table L-20. The consuwptive use so estimated
averages about 700 acre-feet per year in the moist area surrounding East
Cienaga and 200 acre~feet per year in the area surrounding West Cienaga,
During the base period, consumptive use of ground water in the eastern
area was reduced to an average of about 85 acre~feet per year and an
unknown amount for the western area, for a reduction in consumptive use of
ground water 61‘ about 615 acre-feet per ysar in the East Cienaga area.

*This figure is tenuous, but from the data available it is a good indication
as to the reduction of econsumptive use of ground water in the East Cienaga
area.

In addition to the reduction in consumptive use of ground water,
the minimum surface flow from East Cienaga has been eliminated. Since
West Cienaga is inundated b& San Fernando Reservoir, it is not possible to
determine the reduction in surface flow, if any, since development of the
area. Thus, the total reduction in water leaving the East Cienaga area as
consumptive use of ground water and surface outflow during the base period,
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as compared to predevelopment conditions, is equal to the 615 acre-feet
reduced consumptive use plus the surface outflow reduction of 40 "inches or
580 acre-feet, comprising a total average annual reduction of about 1,195

acre-feet.

Consumptive Use of Ground Water

The consumptive use of ground water by riparian vegetation
and in high ground water areas has been hereinbefore discussed and is

summarized in Table I-22.

Evagora‘bi_on_ From Water Surfaces

Evaporation from water surfaces consists of evaporation from
the City of ‘Los Angeles terminsl storage reservoirs and the flood control |
storage reservoir located at Hansén Dam. Various types of evaporation pans
are installed at the three principal reservoirs of the City of los Angeles.
San Fernando Reservoir is equipped with a U, S. Weather Bureau :b.ype pan;
Chatsworth Reservoir with a los Angeles County Fiood Control District
ground pan; and Encino Reservoir with a U. S. Weather Bureau type pan and
a Los Angeles COuﬁty Flood Control District ground pan. Records of evap-
oration from these pans extend from 1932 to the present and ar'e published
in the State of California Bulletin No. 5L-A and 5L-B, entitled "Evapora-
tion from Water Surfaces in California ~ Basic Data" and the Los Angeles

County Flood Control District’s Annual and Biennial Reports on Hydrologic

Data.
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TABLE L-22

SUMMARY OF CONSUMPTIVE USE OF GROUND WATER

In Acre-Feet

High Gro

unq W&tér_Areaé

: Riparian :

Tear ; San_Fernando Cienaga : Other areas : Végepatiqn s ?°t?1
1928-29 » 1,280 ly,570 5,850
29-30 #* 880 L,310 5,190
31-32 60 1,870 3,620 5,550
32'33 260 350 h: 030 Ll’ 6’-10
33-3L 8o 530 3,920 l,530
3)4‘35' lho 1: 6)40 3: 850 5 3 630
1935-36 * 2,240 li, 350 6,590
© 36=37 60 1,720 3,340 5,120
38-39 130 3,000 1,L10 L,5L0
39-4o 120 2,670 1,10 3,930
15h0-41 160 45720 Wo 5,320
L1=Le 2Lo 7,6L0 1,290 9,170
L2-43 240 10,370 830 11,440
L3-L4h 2l;0 11,520 840 12,600
ly-4y5 180 2,270 1,190 3,6L0
19L5-L6 170 2,270 1,200 3,6l0
L6-L7 0 1,270 1,170 2,580
L7-L8 90 1,380 1,260 2,730
Li8-L9 50 1,k20 1,140 2,610
L9-50 50 1,640 1,090 2,780
1950-51 50 1,680 1,160 2,890
51-52 * 2,340 570 2,910
5253 * 2,140 960 3,100
535k #* 1,220 880 2,100
54~-55 3 1,030 890 1,920
1955-56 #* 820 790 1,610
56-~57 %* 630 770 1,h00
57-58 # 730 ) 1,190
29-Year Average
1929-57 k4,640

#* Less than 10 acre-feet.
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The pan evaporation for the U. S. Weather Bureau pan was reduced
to an equivalent reservoir evaporation by a coefficient of 0.77, which is
applicable to coastal areas in Southern Califernia. With the Los Angeles
County Flood Control District ground pan a coefficient of 0.81 was used
for data prior to October 1, 1946 and a coefficient of 1.0 subsequent to
that date, in accordance with studies made by the U. S. Department of
Agricuiture. The evaporation from the city's reservoir was thus computed
based on these ;:oefficients. The evaporation prior to 1932 was extrapo-
lated based on the period for which data are available. Evaporation from
the U. S. Weather Bureau type pan at Encino Reservoir was considered to be
reprosentative of evaporation from the water surface in San Fernando Valley.
The mean annual U. S. Weather Bureau pan evaporation at Encino Reservoir
for the period extending from 1932 to 1954 was 75.79 inches and equivalent
to an evaporation gf‘ 58.3 inches from a water surface,

Precipitation on and total evaporation from water supply reser-
voirs is shown in Table M-l1. The amual water surface evaporation from
the flood control reservoir at Hansen Dam is based on the annual depth of
evaporation for the water supply reservoirs. For the water supply reser-
voirs and for Hansen Dam it is assumed that the rain on the water surfaces
is evaporated first. The difference between total evaporation  and the
evaporation of precipitation is considered to be evaporation of delivered
water in the case of the water suppl.y reservoirs and evaporation of runoff
in the case of Hansen Dam. The total evaporation on water surface areas
and the portions assigned to precipitation, delivered water and runoff are

shown in Table L-22A.
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TABLE I-22A
CONSUMPTIVE USE ON WATER SURFACE AREAS

In Acre-Feet
: : Consumptive use Ip.,. :
¢ . Total :0f delivered water: Consums;:iva useﬁon:;mﬁ:;fuae
168 ¢ Evaporebicn: (gg:g;vggg;v  precipitation  (Hansen Dan)
: (1) g (2) : 3) = (h)
1928-29 5,270 4,390 880 (0]
29-30 5,351 L,lno 9,40 0
1930-31 2991 4,860 1,110 0
31-32 597 3,240 1,360 0
32-33 5,389 L,550 8,0 0
33-34 5,237 4,270 970 (o]
34-~35 L,293 2,880 1,410 0
1935-36 ls,830 3,840 990 0
36-37 k4,698 2,990 1,710 . 0
37-38 li,501 2,840 1,660 0
38-39 L,938 3,520 1,420 0
39-L40 4,801 3,650 1,150 0
1940-11 L, 770 1,500 3,060 210
L1-42 5,420 3,870 1,010 5L0
L2-43 5,390 3,070 1,900 120
L3-Lb 5,180 2,860 1,940 380
Wh=hi5 5,080 3,440 1,150 L90
1945-L46 5,210 3,590 1,110 510
L7-L8 5,680 L,Lko 610 630"
L8-L9 5,360 1,080 700 580
L9-50 5,280 3,750 970 560
1950-51 5,220 3,840 810 570
51-52 5,200 2,390 2,450 360
52-53 5,Ll0 3,870 1,000 570
53 "Sh h, 890 3: 300 ' l: 100 h90
5L-55 5,350 3,720 1,100 530
1955-56 L,630 2,740 1,500 390
56-57 5,290 3,700 1,060 530
57-58 5,490 2,650 2,390 L50
29-Year
Average
1929-57 5,130 3,560 1,280 290

area of water surface
area water surface reser=-
voirs

(1) Evaporation in water surface reservoirs x

(2) Table 35, Column 10
(3) Teble M-1, Column 6 plus rain on Hansen
(L) Column 1 = (Columns 2 and 3)
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Consumptive. Use of Distribution losses

Water system loss is defined as being made up of 1saks and breaks
in water mains, meter slippage and unmetered water. In addition it includes
a portion of the water used for fire protection and construction. Most of

the water system loss occurs under roadways within the root zone of trees

planted in-the parkways.
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From the data collected in the residential lot survey, it was
determined that approximately 15 percent of the impervious area within-
the right of way of the street is coversd by the spréading branches of
. trees. Since consumptive use is a function of the projected area of
foliage, it was assumed that the water available beneath this foliage was
consumed by trees. It was therefore assumed that 20 percent of the
distribution loss was consumed and the remaining 80 percent available for
deep percolation.

Disposition of Water Delivered to the‘ H_ills

The exact disposition of water delivered to the hill and mountain
areas cannot be determined' for the base period because of the lack of
culture data. The only adequate culture data available were collected by
the Board's staff in 1958. The acreages for the culture classifications

determined in 1958 are shown in Table L-23,

TABLE L-23

1958 AREAL CULTURE IN THE HILL AND MOUNTAIN AREAS
AND 29-YEAR MEAN WEIGHTED UNIT VALUES FOR
CONSUMPTIVE USE OF DELIVERED WATER

e i e I
Residential 8,710 0.78
Commercial and industrial Lo 0.92
Citrus ' 723 1.3

Lawn grass (parks and
cemetery) 1,628 2.50

The 29-year mean weighted unit value for the consumptive use of

delivered water on the valley floor for San Fernando Subarez was used to
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determine the consumptive use of delivered water in the hill and mountain
areas. The 29-ysar mean weighted unit values for the iand use glassifica-
tions are shown in Table I~23. Applying these unit values to the areas
determined in 1958 and the sewage contributed from residential areas as
shown in Table N~9, the disposition of dellvered water can belitemized and
is shown in Table L-2l,

TABIE L-2l

DISPOSITION OF DELIVERED WATER TO THE
HILL AND MOUNTAIN AREAS BASED ON 1958 CULTURE

In Acre-Fest

Residential 8,710 (acres) x 0,78 = 6,790
Commercial and :

_ industrisl Lo (acres) x 0.92 = 1,00
Citrus 720 (acres) x 1.36 = 980
Lawn grass 1,630 (acres) x 2.50 = 4,080
Sewaga (Table N-9, 1957-58) = §,550

TOTAL 158,800 acre-feet

Estimated deliveries'in 1957-58 to
hill and mountain areas (Table J-13) 17,920

The total amount of water delivered to the hill ‘.and mountain
areas in 1957-58 was 17,920 acre-feet as shown in Table J-13. The amount
delivered is less than the estimated amount necessary to supply the consump-
tive use and sewage average requiremgnts of the area based on unit values
determined from studies made on the valley floor. This difference was
expected since the mean raln in the hill and mountain areas is higher than
on the valley floor. Since the above difference exists, the amount of deep
' percolation from delivered water to the hill and mountain areas is in all
probability insignificant and may be assumed to be nil during 1958 and also
during the 29-year base period.
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