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APPENDIX P

METHODS OF DETERMINING UNDERFLOW
AT HYDROLOGIC BOUNDARIES

S\;bsurf_a_.ce Flow

Purpose of this appendix is to set forth methods and procedures
utiliged in evaluating the subsurface flow out of the Upper Los Angeles
River area which has occurred historically in the vicinity of Gage F-57
through a section at the lower end of the Los Angeles Narrows and also
in the vicinity of Pickens Canyon in the easterly side of La Crescenta
Valley. Evaluation of subsurface flow which has occurred between Sylmar.
and San Fernando Hydrologic Subareas in two locations and between the
Verdugo and San Fernando Hydrologic Subareas at one location, is also
included. There is little or no subsurface flow from the Eagle Rock

Subarea to the Los Angeles Narrows.

Methods

The quantity of subsurface flow was computed by the slope area
method through use of Darcy's Law which states that the rate of discharge
through a given cross section of saturated material, under laminar flow
conditions, is propﬁrtional to the hwdranlié gradient and may be expressed

as follows:



Q = PIA in which
Q = amount of {low in gallons per day
P = Meinzer's coefficient of permeability expressed-
in gallons per day per square foot under a
hydraulic gradient of unity and existing ground
water temperatures

I = hydraulic gradient in feet per foot at the
section in a direction normal to the section

A = saturated area of the section in square feet

Subsurface flow may.also be computed by the rising water method
where rising water (effluent seepage) oc¢curs perennially and where the
cross=-sectional area of saturated materials is unknown. The method has
been noted by Tolman in Ground Water, pages L90-91, 1937. This method
is also based on Darcy's Law and is dependent on the variation at
different times in the amount 6f perennial rising water with variation
in the ground water slope above the first appearance of rising water in
a restricted filled channel. The formula is

I) (Qrp) = Ip (arq)

Qu = et

*

where Qu = subsurface flow (constant as long as rising water occurs)
I, and I, the ground water slopes and Qry and Qr, the amounts of rising
water at times t1 and ta, respectively, '

The rising water method was applied to the problem of solving
for the underflow at F=57; however, the results were found to be
unreliable due to the localized effects of pumping and waste discharges

by the Southern Pacific Company.
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Subsurface Outflow throush
Los Angeles Narrows at Gage F=57

Subsurface flow can ‘take place out of the San Farnando

Hydrologic Subarea in the vicinity of Gage F-57. Flow passes through
a relatively thin section of water-bearing material as shown in
Section L-L! on Plate 5D.

The underflow characteristics at this section are complicated
by two factors. First the water table slopes away from Arroyo Seco at
the eastern end of Section LeL', in the vicinity of Cypress Avenue and
Huron Street, with a drop 15 feet indicating that there may be some
influence on underflow at this section caused by the coalescence of
Arroyo Seco detritus and flows with those of the Los Angeles River. Data
with which to completely evaluate this effect are not available. Secondly,
an interlocking sheet pile cutoff wall located at the beginning of the
lined section (approximately 1,000 feet upstream from Gage F-57) was
placed to a depth of 15 feet for the width of the lined channel in 1938
and presumably is still in place. The presence of this cutoff wall,
approximately 3,900 square feet in area, may cause an unnatural rising
water condition at this point. The underflow at Gage F-57 has previously
been estimated by Homer Hamlin in U.8.G.S, Water Supply and Irrigation
Paper No. 112 (1905). * His estimate of 2.27 cfs was based on a total
cross-sectional area of 107,700 square feet (1896) and an elaborate
electrical velocity measuring device invented by C. 8. Slichter. Review
of this estimate indicates that the value determined is high because the
results were based on permeability measurements in the more porous

portions of the channel.
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The data necessary to apply the slope area method were determined
to be:

1. The weighted average permeability for the total cross-
sectional area was calculated to be 1,132 gallons per day per square foot
under 100 percent hydraulic gradient. This determination was made by
constructing a geologic section from well and test hole logs and assigning
the following permeability values to the materials designated in the logs.

Gravel 2,000 gpd Silt 100 gpd
Sand and gravel 1,500 gpd Clay 50 gpd
Sand 1,000 gpd Cemented gravel 100 gpd

These values have been established in Southern California by
means of pump tests performed by State and Federal agencies. These are
generalized values; however, it should be noted that the weighted mean
permeability determined by the panel method with the assigned values
compared favorably with the results obtained at the Pollock well field
(Los Angeles Department of Water and Power) by time-recovery metheds.

The pump test performed by the Referee on May 5 to 11, 1959, in
the Pollock well field utilized Pollock No. 3 (39L49B) as the pumping well
and Pollock Nos. 1 and 2 (3949 and 39L9A) as observation wells. The
discharge of the pumping well was metered at 3.7 cfs or 1,661 gpm.

Drawdown and recovery measurements were made on all three wells.
Inasmuch as boundary conditions (bedrock outerops about 1,000 feet from
the pumping well) probably caused the erratic variation in the drawdown
curves, the recovery curves which were mc;re uniform were used to calculate

an approximate permeability.
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Due to the 6-day period of pumping and the relatively long
interval of time before start of the drawdown test, time was plotted
directly against recovery in feet on semilog paper rather then time divided
by total elapsed time against recovery. The values thus obtained were used

in Wenzel's nonequilibrium equation:®

T= ,”,OA g vhere T = transmissibility, Q = discharge

of well prior to shut down in efs
A S = the distance in feet as measured from the tangent
to the straightest part of the recovery curve. This
measurement is expressed .as the difference in feet
per log cycle of time
A time recovery method was utilized in that it provides an easy
check on pumping tests and also implies a constant Q which 1s difficult to
control accurately in the field. A sample computation for Pollock well
No. 3 (39.9B) follows:

Q=37 A8 "=1.39

Ty 2.J00E +l=5 = 0.488 cfs or = 315,000 gpd

The well was perforated from 4O to 205 feet. The static water
level prior to turning on pump was Lk.05 feet. This would give 160.95 feet

of saturated alluvium:

: T. o 315,000 _
P = Saturated thickness 2"'160"'.'95’ = 1,956 gpd/square foot

The log of well 3949B indicates that the majority of materials

penetrated are gravels. The pump test results and the assigned value of
2,000 gallons per day per square foot for gravel are in substantial

agreement .

# U. S, G. S. Water Supply Paper 887.
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Each log in the sgction was assumed to be characteristic of
the area halfway to the next log. The section is shown on Plate 5D as
Section LaL!,

2. The maximum hydraulic gradient above the section is limited
by the slope of the bottom of the channel (s = 0,0034). Annual gradient
values were obtained from water level measurements of wells between the
section and a point 14,900 feet upstream, All large amounts of pumpage and
discharge are made above the reach of channel used in the computations.

3. The section has a total cross-sectional area of 312,600
square feet; 105,080 square feet of saturated cross-sectional area under
high water surface conditions; and 76,590 square feet of saturated cross=-
gsectional area under low water surface conditions, The saturated area
wag determined year by year by using water level measurements along the
line of sectlon.

Annual values of subsurface flow at Gage F=57 are shown in
Teble F-1. The average variations during each year amount to 0.015 to
0.030 cfs above or below the tabulated November values.

Subsurface Outflow at Pickens Canyen
From geologic studies it appears that a bedrock ridge, the

westerly bank of an ancestral Pickens Wash cut into bedrock, exists within
‘the area defined as the Verdugo Hydrologic Subarea. This bedrock ridge
begins at the mouth of the first canyon westerly of Pickens Canyon and
extends southerly to the granitic outcrop located near the intersection

of Foothill Boulevard and Pickens Canyon Wash. The location 1s shown on
Figure Q-1, Appendix Q, as the western boundary of storage unit V-2, while
a portion of its profile is shown in Section P-P on Flate SF.
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TABLE P-1

SUBSURFACE OUTFLOW AT GAGE F-57
(Based on Measurements in November of Each Water Year)
t paturated 1. '

Year OGradient : area, in
, : 1 square fset per second :per Jw[ear
1928~29 0.0026 102,550 0.47 340
29-30 €.0020 102,550 0.36 260
1930=31 0.0016 102,550 0.29 210
31-32 0.0026 102,550 0.47 340
32-33 0.00348 1ou 420 0.62 k50
33=-34 0.003L48 1oh,2oo 0.62 k50
34-35 0.00348 105,080 0.69 500
1935=36 0.003L8 102,440 0.61 LLo
36=37 0.00342 100,570 0,60 L30
37-38 0.0032 100,570 0,56 120
38=39 0.00348 100,570 0.60 430
39-ko  0.003L4% 91,990 0,55 Loo
1940l 0.003L8 80,880 0.L8 350
ln-h2 0.00348 8Y4,510 0.50 360
Lo-y3 0,003 76,590 0.L6 330
h3-hl 0.00348 80,330 0.h7 340
Lily=h5 0.00348 81,210 0.48 350
19L5-L6 0.00342 77,690 0.6 330
L6=47 0.00342 76,630 0.46 330
L7-48 0.0033 78,130 0.45 330
LB8=49 0.0030 77,250 0.l1 300
4950 0.0029 77,030 0.39 280
1950=51 0.0032 78,240 0.4l 320
51-52 0.,0028 - 78, 570 0.38 280
52-53 0.0027 85,500 0.40 290
53~54 0.0025 82,090 o.ﬁs 260
Sl=55 0.0029 81,980 0,42 300
1955-56  0.,0032 81,320 0.46 330
C657 0,0018 82,970 0.26 190
57-58 0.0011 86,160 0.21 160
29-Year Average

1929-1957 3L0

a. Gradient adjusted downwards to grade of
Los Angeles River channel = 0.003L.

b. Based on weighted average permeability = 1,132
gallons per day (100% hydraulic gradient)
and rounded off to nearest 10 acre-feet.
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A series of cross sections and bedrock contours (Plate 6) drawn
through the subarea indicate that the bedrock is lower in the La Canada-
Pickens Canyon area and that the area east of the bedrock ridge slopes to
the Monk Hill Basin. Available ground water levels indicate that the
ridge obstructs the flow of ground water and acts as a ground water
barrier under low water table conditions such as in the fall of 1958, but
not in high water table years such as 19l); when the water is above the
ridge.

The amount of underflow from the Verdugo Subarea to Monk Hill
Basin and the amount leaving the area of investigation were calculated
at the narrowest section of the valley f£ill east of the boundary
between Verdugo and Monk Hill. This section crosses Foothill Boulevard
approximately halfway between the boundary of the area of investigation
and Pickens Canyon Wash. These calculations indicate that the amount of
underflow was approximately 250 acre-feet during 1928-29 and L0OO acre-
feet for 19L3-4L. Values for individual years were estimated by

correlation to water levels in the area and are listed in Table P-2.

Subsurface Flow Be
5an Fernando Hyadr

Subsurface flow can take place between the Sylmar and San
. Fernando Hydrologic Subareas st the Pacoima Notch in the Pacoima Wash,
and at the Sylmar Notch near the intersection of San Fernando Road and
Bleeker Street in San Fernando (see Piate S for location). In both
cases flow is In a southerly direction out of the Sylmar Hydrologic

Subarea.
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TABLE P=-2

ESTIMATED UNDERFIOW FROM
VERDUGO HYDROLOGIC SUBAREA TO MONK HILL BASIN®

In Acre-Feet

Ye‘ark . Underﬂawb Year ’ Und_erﬂowb

1928-29 250 19L5-L6 L0oo
29-30 250 L6-L7 Loo
l7-18 300
1930-31 250 Li8-L9 300
31-32 250 L9-50 300-
32-33 250
33-3kL 250 . 195051 250
34-35 250 5152 250
52-53 300
1935-36 300 53-54 250
36317 300 54-55 250
37-38 300
38-39 Loo 1955-56 250
39-L0 Loo 56-57 250
57~58 250
I9l0~-11 4oo
L1-42 oo 29-Year Average
Lh2-k3 Loo 1928-29 to
Ly3-hly koo 1956-57 300
LL-L5 Loo
a. Based on hydrographs of wells 5077B
and 5078. -
b. Values rounded off to nearest 50
acre-fest.,
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A third possibility for subsurface underflow out of Sylmar
Subarea exists in the vicinity of and through a gap immediately northwest
of the West Cienega. No data as to the depth of alluvial fill or
character of materials are available in this locale. Study of aerial
photographs of the area and subsequent field investigation indicates the
possible existence of a north northwesterly trending fault which crosses
the West Cienega. If this fault acts as a barrier or partial barrier to
the subsurface outflow a marshy condition would exist. The West Cienega
was in existence before the construction of Lower San Fernando Reservoir;
however, the surface water levels and ground water levels now vary with
the levels in the reservoir which is located to the west of the West
Cienega.

On the basis of the aforementioned, subsurface outflow in the
vicinlty of the West Cienega and the gap immediately northwest thereof

is of small magnitude and therefore not significant.

Pacoima Notch

The Pacoima Notch is located in the Pacoime Wash where the
ancestral stream has eroded a notch to a maximum depth of 55 feet in the
nonwater-bearing Repetto formation (see Plate 5H). The Pacoima Notch
has an area of approximately 35,000 square feet as interpreted from the
drawing in Reservoirs for Irrigation, Eighteenth Annual Report of U.S.6.5.,
Part IV, d, by James Dix Schuyler, dated 1897. The caleulation of under-
flow at this point is somewhat complicated by the fact that the lower
portion of an old submerged dam is still in place and its effect on flow

through the porous Pacoima Wash deposits is not known.

1
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The submerged dam was built by the Maclay Rancho Water Company
in 1888 and was reported to be the only submerged dam in the world at
that time. It was constructed of rubble masonry using Portland cement and
sand mortar. It was three feet thick at the base and two feet thick at
the surface. The maximum height of the structure was 52 feet with a crest
length of 550 feet. Two gathering wells were provided in the line of the
dam, each four feet in diameter. The structure was founded on the
relatively impervious sandstone of the Repetto formation. Semmyler
states:

"The dimensions and capacity of thls novel reservoir
have not been definitely determined, but in round numbers
it covers an area of 300 acres and has a mean depth of
15 to 20 feet, and, although it lies on a slope of 100 feet
per mile, the water passes down through the gravel so slowly
that it is believed the yield is equivalent to the volume of
the voids in this area to the depth memtioned. As the gravel
appears to be locse and rather coarse, the voids may be
considered as about one-fourth of the velume and the
resultant capacity about 1,300 acre-feet of water."
This storage was in the voids of the porous channel deposits upstream from
the dam. Due to leakage problems in the structure the dam was abandoned
as a gravity source of water in 1915 by the Maclay Rancho Water Company.
In 1917 the San Fernando Water Company installed a pump in one of the
masonry gathering wells of the dam and pumped water for use in their
system until 1927.
A study of the water level measurements at the submerged dam
in one of the old gathering wells (5989A) indicates that during the base
period 1928-57 the water levels have fluctuated between the elevation of

1,199.08 feet (Jamuary 27, 1931) and 1,22L4.17 feet (March 19, 1938).
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The annual underflow through the Pacoima Notch as shown in
Table P-3 has been caleulated on the basis that the old submerged dam is
still intact below 1,200 feet and that subsurface flow would occur only
between the 1,200 foot elsvation and the static water level sbove that
elevation. The perxrieabili‘t}t was assumed to be.1,000 gallons per day per
square foot, which compares favorably with permeabilities of similar
materials below Hansen Dam which were determined by pumped well methods.

An estimate of the underflow through the Pacoima Notch under
unimpaired flow conditions, i.e., without the submerged dam acting as a
partial barrier was made. Utilizing an assumed permeability, as inter-
preted from well log 59894, of 1,000 Meinzer Units, which does not discount
for the effect of the portion of the submerged dam which is still in place,
the following computations of the underflow for the high and low water

surface conditions were made using tha formula Q = PIA:

High water surface condition (March 18, 1938)
P =1,000, I = 0.6125, A = 34,500 square feet wetted area
Q = 431,250 gallons per day
= 1,32 acre-feet per day or L82 acre-feet per year

Low water surface condition (January 27, 1931)
P =1,000, I =0.0107, A = 20,200 square feet wetted area
Q = 216,140 gallons per day

= 0.66 acre-feet per day or 241 acre-feet per year



These calculations indicate that for unimpaired flow conditions
the annual flow through the Pacoima Notch varies between 21 and h82
acre-fest per year and that a mean flow for the base period would be
approximately 350 acre-feet per year.

Sylmar Notch
The results of the exploratory drilling performed by the City

of San Fernando, the City of lLos Angeles and the Referee indicate that a
notch, hereinafter called the Sylmar Notch, exists from which subsurface
flow can escape the subarea, {see Plate 5H). This notch has been incised
in the Saugus formation to a depth of approximately L5 feet and back-
filled with Upper FPleistocene and Recent alluvial detritus. It is
Jocated between the Mission well field and the intersection of Fourth and
Hubbard Streets, (see Plate 5).

The total cross-sectional area, as determined by the interpre-
tation of the test hole logs, is on the order of 96,000 square feet. The
wetted cross-sectional area, as of May 26, 1959, was planimetered to be
22,300 square feet., The gradient computed between test holes SF-1 and
SF-l; (Figure A-1), is 18 feeﬁ in 600 feet or 0.030 feet per foot. Based
on the average permeability values listed on page P-6 and an interpreta-
tion of the logs of test holes SF-li, SF-5 and WR-6, an average permeability
of 40O Meinzer Units was selected for use in the formla Q = PIA:
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TABLE P-3
ESTIMATED ANNUAL UNDERFLOW THROUGH PACOIMA NOTCH2

~UnderflowC
in acre-~feet

Saturated area,

Year : (Gradient in square feet

1 .8 . per xear
1928-29 b b (160)4
29-30 b b : (160 4
1930-31 b b (160)d
31-32 b 10, 39 (160)d
32-33 0.021 6,429 150
33-3h 0.020 6,311 140
34=-35 0.020 8,85) 200
1935-36 0.021 5,270 120
36-37 0.022 12,908 320
37-38 0.024 9,234 250
38-139 0.022 7,039 180
39-4o 0.021 6,52l 150
1940-11 0.02L 11,122 300
l1-42 0.023 8,176 210
42-L3 0.023 11,060 290
li3-Lly 0.023 9,L6l 250
hh-LS 0.023 7,599 200
1945-L6 0.025 7,123 200
Le=l7 0.025 6,149 170
47-48 0.025 l,104 110
4849 0.027 1,865 60
49-50 0.027 1,198 40
195051 0.028 62 20
5l-52 0.026 6,692 190
52-53 0.030 2,666 90
53-54 0.028 1,923, 60
5k-55 0.028 2,L98 80
1955-56 0.025 3,002 8o
56-57 0.024 2,005 60
57-58 0.025 5,309 150
25-Year Average
1933-1957 160
a. Assuming submerged dam impervious below elevation
1,200 feet.

b. No water level measurements available.
c. Based on assumed permeability of 1,000 gallons

per square foot per day (100% hydraulic gradient).
d. 2b-year average utilized for hydrologic inventory.
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P = L0O Meinzer Units, I = 0.030, A = 22,300 square feet
then Q = 267,600 gallons per day
= 0,82 acre-foot per day or 300 acre-feet per year

The 300 acre-feet computed as underflow in the Sylmar Notch is
based on low ground water surface conditions in 1959. Underflow for high
ground water surface conditions is estimated to be approximately 500 acre-
feet per year. An average value for the base period 1928-29 through
1956-57 is thus estimated to be about LOO acre-feet per year and was
utilized for purposes of hydrologic ihventories.

Pumping of the Mission well field of the City of Los Angeles in
June and July of 1960 has apparently resulted in the lowering of water
levels (0.5, 0.39 and 0,19 feet in test holes SF-1, SF-3 and SF-l,
respectively). This lowering of water levels effects a reduction in
ground water slope at the section thus reducing the subsurface flow from
the Sylmar Subarea through Sylmar Notch. ,

In 1894 the damming of the underflow of Verdugo Creek was first
initiated by the Verdugo Canyon Water O.ompany. The first dam extended
only 6 feet belowyif.he surface, was 50 feet long and extended across the
west branch of Verdugo Creek. In the summer of 1895, work was begun on a
submerged dam that was founded on bedrock and connected to the western rock

" wall of the canyon, This structure extended 2L5 feet to the northeast,

P-17



Beyond the dam, 260 feet of cribs extended which reached a maximum depth
of 29.L4 feet. A 225-foot tunnel was driven in the east bank of the
channel and comnected to the crib by a 50-foot long cut. The total yield
of these works was approximately 26 miners inches (23L gpm).

The present day submerged dam, situated approximately in the
same location, was built by the City of Glendale in 1935. This structure
intercepts a substantial amcunt of the underflow of Verduge Canyon; how-
ever, it extends only part way across the canyon. Approximately 23,000
square feet of water-bearing materlial in the most easterly portion of
the section (see Plate SH) east of the east manhole of the dam is not
cut off by the structure. A profile which accompanied the report of
James D. Schuyler and Samuel Starrow, dated March 31, 1903, entitled
"Report of Verdugo Canyon Water Company", indicated an inferred deep on
the east side of the canyon which is not traversed by the present dam,

A shaft L8 feet deep sunk near the portal of the 1899 Verdugo Canyon
Water Company tunnel in this vic:fmi‘by did not intercept bedrock.

Bedrock in the Verdugo well, which is also located 300 feet
easterly of- the submerged dam, is 54 feet from the ground surface., The
submerged dam has approximately 3,400 square feet of cross-sectional
area which is nearly normal to the course of the chamnel. The wing wall
which extends southerly from the east manhole is not included in the
above figure because it more or less parallels the general direction of

ground water movement.
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There is very little information gvailable concerning the
character of the materials which lie easterly of the east manhole of the
submerged dam. There is no log of the materials penetrated by the
Verdugo Well (3963A). With no data available from which to estimate the
permeability a method devised by the U.S,G.S., for thls type of situation
was utilized. The method of determining permesbility utilizes the
specific capacity, yleld factor and total saturated thlokness and is based
on complete penetration oi‘ the aquifer. This method was .applied to the
Verdugo Well (3963A) in the vicinity of the submerged dam,

The fgzctors are expressed as .t‘oilowss

eld (gpr -
et specific capacity

T ot Sttt dtaryar X 100 = yield factor
(] 88 0I 8satura maver

yleld factor x 20 = permeability (gpd)

The number 20 is an empirical constant based clm many pump
tests performed by the U,5.G.S. in varlous points of the country and
includes the average effect of well losses encountered in the tests,
It should be understood that this method 1s to be used only when there

is no other alternative.
Utiliging this methed, a permeability coefficient of 350 gallons

per day (Meinzers units) was obtained and applied to the saturated cross-
sectional area of approximately 6,9C0 square feet which is not effected
by the submerged dam with the slope at the section determined between
Verdugo Well (3963A) and test hole No, 12 (39720) of the Oity of Glendale,
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The underflow during 1957-58 was thus computed, by the Darcy formula, to
be 78 acre-feet. Subtraction of the extractions by the Verdugo well,
which amounted to 68 acre-feet during 1957-58, from the computed underflow
would leave practically nothing available for subsurface flow around the
submerged dam and the underflow passing the dam.was considered to be nil
during 1957-58. Since the d:l'vers:i.on from the Verdugo submerged dam has
fluctuated with the available supply it is deduced that the annual

amounts of underflow through the base period have also been nil.

Sunmary of Underflow

The. quantity of underflow leaving the Upper Los Angeles River
area and the quantity of underflow between hydrologlc subareas are
sumnarized in Tables 31 and 32.
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AFPENDIX Q
CHANGE IN STORAGE

In evaluating changes in ground water storage, only changes
occu;ring in the zone of saturation within the boundary of the valley fill
area have been considered. Changes in moisture content also occur in the
zone of aseration; however, such changes cannot be feasibly measured for
historic periods or over large areas. The times of year when water levels
are determined should be after the end.of heavy pumping and before appre-
ciable precipitation occurs in order to minimize the amount of water in
transit within the zone of geration.

Change in storage has been computed by first multiplying the
area of material which was saturated or drained by the difference in water
level occurring therein, thzreby to evaluate the volume of £ill material
dewatered or saturated. This product was then multiplied by the average
'specific yield of this £ill material as computed from the available well
logs in the area. Determination of specific yield utilized is described
in Appendix D. A

Free ground water conditions are generally found to exist in the
major portion of the valley fil1l1 including the San Fernando and Verdugo
Hydrologic Subareas. Confined conditions, h&wever, are indlicated in the
Eagle Rock and Sylmar Hydrologic Subareas. Change in storage in the Eagle
Rock Subarea was considgred to have occurred only in the free water table
or forebay portion thereof. This forebay comprises 535 acres or 69 percent

of that small hydrologic subarea. Specific yields for this area were



cbtained by correlation of existing geologic information with specific
yield data determined for the neighboring valley £111 4in the vicinity of
the City of Glendale. A paucity of well data ;.:recluded a determination
of the forebay extent in the Sylmar area and change in storage in this
area was determined from water lsvel changes and specific yields occurring
throughout that subarea, It is believed that this approximation gives |
results which will not grossly affect the accuracy of the overall deter-
mination of change in storage in the cambined subareas because of the
relatively small specific ﬁeMs used and the relatively moderate cycllc
variation of water levels which has occcurred in the Sylmar Subarea during
the base period.

Storage Units
Water-bearing materials contained under the valley floor area

vary greatly from place to place. The accurady and quantity of water
level and specific yield data also vary between areas. Becauge of these
factors, the change in storage was not determined for the valley floor or
hydrologic subareas as a whole but was determined for 52 separate storage
units. The summation of the change in storage for a group of storage units
was then equal to the change in storage of eny desired larger area.

The storage units selected are shown on Figure Q-1. These units
were delineated on the basis of containing similar lithologic properties
throughout and having annual water level fluctuations of the same range
and magnitude throughout. The area contained within each of the storage

units is shown in Table Q-1.
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TABLE Q-1
AREAS OF STORAGE UNITS

In Acres

Ced 2,487 NH-1. 617
C-2 2,71 NH-2 681
Rl : 5,136 : NH-3 1,537
R-2 1,82 NH-L 2,046
R=3 1,869 B-1 1,935
Rl 3,338 B-2 1,599
Wl 5,208 | B=3 1,020
Ws2 2,5H B=l 1,541
E=l + E=2 2,278 B-5 787
_E"'3 h’ hsa B'6 1l 9 Bhl
E-l .. L85 G-1 1,310
E-5 2,287 : N-1 2,376
E-6 2,593 N-2 957
BC-1 8,391 N-3 1,189
VN=1 1,861 N-i 792
VN=-2 _ 1,802 ER-1 536%
YN-3 T 2,905 T-1 2,097
YNk 2,119 T2 3,220
TN-5 " e L,110 Te3 3,994
VN-6 1, 937 Swl 1: 938
W=7 837 . 8-2- 3,320
VN-8 1,579 P-1 621
TN-9 : 3,166 ' V-l 1,553
VN-10 ls,138 V2" 982
H=1 3,740 : V-3 655

V=l 1,151

V=5 753

# Estimated forébay area.

Q-6



Specific Yield
Selection of specific yield values is deseribed in Appendix D,

From a review of the variation of specific yield with thickness of £il1l
material it was determined that the greatest depth interval that could be
utilized and still maintain acecuracy with a reasonable amount of compu-~
tation was 25 feet., The depth interval utilized in the Bulletin h51'/
study was 50 feet. It is believed that the 25-foot interval .gives a more
accurate relatlonship between the specific yield of the materials and the
zone of fluotation of the water surface.

Well logs made by drillers are subject to the interpretation of
the materials penetrated and the diligence of the driller. Poor logs
which had obvious errors in descriptions were not used in the change in
storage study. Approximately 560 well loge were utilized in the deter-
n;ination of the change in storage.

1/ California State Department of Public Works, Division of Water
Resources. "South Coastal Basin Investigation, Geology and Ground
Water Storage Capacity of Valley Fill." Bulletin L5. 193L.



Water levels

Ground water levels utilized in the computations are generally
based on measurements as of October of each yaaf. The beginning of the
water year is considered as the best annual reference point because at this
time the water surface has_generally recovered from loocalized effects of
heavy summer pumping and it is usually prior to any normal rainfall which
might cause abnormalities in the ground water surface. In many instances
where measurements in October were not avallable, measurements in November
were utilized. Many of the wells in the San Fernando Valley are only
measured twice a year. Prior to 1942 there were numerous monthly readings
made from which ground water contour maps were constructed. Subsequent
to 1942 semiannusl readings were made, partly by the City of los Angeles
Department of Water and Power and partly by the Los Angeles County Flood
Control District, In years when precipitation occurred prior to making
ground water level measurements, and where water levels were measured sub-
sequent to September 30, the computed change in storags may be in error for
that hydrologic year and for the'following hydrologic year. The error,
however, will compensate during the two-year éeriod involved., Table Q-2
lists the years in which precipitation occurred prior to measurement of
ground water levels and the amount of precipitation occurring betwepn the
first of October and the date of water level measurement. In evaluating
the change in ground water levels within a storage unit the change was

determined at the center of the storage unit.,



TABLE Q-2

PRECIPITATION DURING FERIODS OF FALL
WATER IEVEL MEASUREMENT, UPFER LOS ANGEIES RIVER AREA

1946  October 30 0,80 - - 0.80
1947 December 10 0.0k 0.0k 1.h4h 1,52
1948 November 8 0.13 0 - 0,13
1949  November 1L 0.01 1,05 0 1,06
1950  November 1 0.36 o - 0.36
1951 November & 1.15 0 - 1.15
1952 November 26 0,01 3.82 - 3.83
1953 November 5 T 0 - T
195l,  November 19 7 1.37 - 1,37
1955 November 5 - 0,01 0 - 0.01
1956  November 23 0.51 o] - 0.5
1957  November 13 2.L2 0.27 - 2.69
1958 November 12 0,02 T - 0.02
0 0.01

1959 December 2 T 0.01

# Precipitation measured at Lockheed Airport Weather
Bureau Station between the first of October and
the date when the fall well measurements were
started.

Q-9



Sample Computation

The procedures used in the computations are a simplification of
methods used in previous determinations in other areas. They were devised
to permit a mechanical system and to eliminate, as far as possible, varia-
tions in interpretation.

Bach of the storage units utilized specific yield values from
logs of several wells. For simplicity, the sample computation for the
first three years in the 1929-58 period has been made for a hypothetical
storage unit containing only two wells with logs.

These logs, which were selected as being representative of those

involved in the calculations, are shown in Table Q-3.

Specific Yield

The mean specific yield for each storage unit was computed on
the form entitled '"Well Group Computations® shown in the upper left portion
of Figure Q-2, which is based on Form 136 utilized in Bulletin L5. The
computations were broken into 25-foot depth intervals. Within each 25-foot
interval the footage of each of the calls of the logs was entered in the
appropriate square opposite the assigned specific yield values, The
footages for each specific yield value from the separate logs were totaled
and entered under total footage. These values were then multiplied_by'tha
specific yield and entered under product. The products in each 25-foot
interval were added together and divided by the total footage of all the
wells in the depth interval and the result entered under total yield in

percent. The right-hand column, total yield in percent, represents

Q-10



TABLE Q-3
LOGS FOR SAMPLE COMPUTATION
STORAGE UNIT X

Sample Log A (3614G)

0= 15 Sandy loam

15 -« 28 Qravel

28 « 39 Clay

39 - 51 . Grevel

51 - 112 Clay
112 - 119 , Sand and gravel
119 « 150 Blue clay

Sample Log B (39L7E)

0=- 27 Brown sendy clay
27 = " 30 Dry sandy clay
30 - 53 Dry sandy clay
53 - 84 . Blue sand and gravel
- - 68 Brown clay
68 - 72 Cemented sand and gravel
72 - Th Blue clay ‘
T - 110 Hard yellow clay
110 « 114 Hard brown clay
11 - 121 Hard yellow clay
121 = 122 Black clay and gravel
122 - 123 Sandstone
123 = 133 : Black clsy and sand
133 = 134 White sand cemented
134 - 142 Black clay
142 « 148 Detomposed granite -

148 - 150 Hard granite

Q-11



weighted averages for a composite log and is considered to be located in

the center of the storage unit.

Water Ievels

Form CS-1, shown in the upper right portion of Figure Q-2, lists
the average water surface elevation existing at approximately the beginning
of each water year. The elevétion of the water surface was obtained from
hydrographs of well measurements and ground water contour maps.

Form CS-2, shown in the lower left portion of Figure Q-2, lists
the average ground surface elevation of the storage uwnit ag well as
elevations for 25-foot intervals below ground surface. Ths average specific

yield for each 25-foot interval is repeated opposite the proper interval.

Change in Storage

The steps in computing change in storage are shown on Form Cs-3,
shown in the lower right portion of Figure Q-2. Colum 2 is the difference
in water levels between water years. Column 3 is column 2 miltiplied by
the number of acres within the storage unit, the number of acres in the
storage unit-being shown at the top of the form. Colwm S is column 3
multiplied by average specific yield for the 25-foot interval (column L),
When the change in water surface occurs in more than one of the 25-£oot
intervals, as in 1930-31, a separate computation is made for the change in
each different 25-foot interval. Column 6 is a summation of the change in

the various 25-foot intervals shown in column 5.

Q-12
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The change in storage for each of the storage units shown on
Figure Q-1 is listed in Table Q-L. These resulﬁs, summarized by hydrologic
subareas in the area of invesfigation, are also shown in Table Q-L.

The data indicates thai heavy pumping continued in the eastern
portion of the San Fernando Subarea through the fall of 1956 until the end
of January 1957, whereas the heavy pumping stopped by thé end of November
in other years. Computations showed that cones of depression resulted in
an apparent excess of water removed from storage and is reflected by the
large change in storage for-the year 1955-56 as shown in Table Q-L.
Adjustment of change in storage for 1955-56 is difficult due to a lack of
water level measurements for January through prruary 1957. A straight
line correction for the years 1955-56 and 1956-57 may be applied to obtain
an estimate of change in storage for the year 1955-56 and would result in
a modified curmmlative change in storage for 1955-56 of minus 308,870 acre-

feet,

= Q-1k



TABLE O-b
ONANOD IN STOMAGE, BASED ON SPECIPID TIELD AND WATER 1EVELS
In Acre-Test

1928-29 = 313 <1879 = SB7 B9 79 - 371 = N8 26h - 91 - 571 - 925 4 % -2,389 8
29-30 0 o 0 =80 =90 = 7 o o+ 282 k27 <1802 ¢ W L -2,38% - 6h2
1930-31 ¢ W6 - ¢ 587 B9 -9 ¢ 371 « 36 .26k - 182 - 571 0 4,1 - 882 2,389 - 661
31-32 ¢ 6 - 705 ¢ 587 0 €19 -1,112 @l + 9 =303 0 +1,320 0 +1,59) o 875
3z.i 0 €, w1,17 * B9 0 2,225 + 310 0 = 51 < 379 - 308 s 380 176 +2,380 1,070
33! - ) . -8 ] [} [ 0+« 9N - - ), 708 - 176 - L2
A3 - 313 e 17 - W ] 0 - 3 0 1R - N - 758 <h,h20 41,039 - 882 4,593 + B56
1935-34 0 1,38 = 549 <266 =179 L1122 o <132 ¢+ 273 2,683 20 e 1950 + 3 * 79 - 22
o @2,k27 ¢ 197 4,008 79 Q7% 2,228 ¢ 635 0 - 273 +L,7N2 ¢+ 617 - B0 -1,23h 41,593 «LL98
7= * k20 o 760 +89 -5 5, 0 + 91 41,997 41,230 & 380 +1,h11  +3,60L 1,926
36-39 =~ @1 1,10k + 5 - -1 - N8 43 0 1,427 1,23k =~ 380 3,41 + 2
390 - Bl - €92 - 587 - 479 012 - NB L1372 4 182 ¢ 285 - + 38 0 - 608 - 6h2
Who-hl  e2,5h2 1,184 3, +358  oLh9 ¢ 371 ¢1,906 4529 ¢ 9L 43,027 #2,l67 +1,329 1,867 45,68 «1,BL8
u S0681 ¢ S92 4 587 B89 -39 ¢ N 0 13 + ~ V288 4261 - 300 1,763 1,218 « hS2
b2 3,261 0 #,761 +8% €179 ¢+ 72 + 306 +32 - 202 U327 ¢ 617 1,329 ~ 3,6l ¢ LS2
L3 . o 789 1,761 4330 9 ¢ Th2 ¢ A3 + 182 =5,24) 3,705 42,292 +3,6L5 < 300
LiaiS = 41 o 197 9,760 =383 * - W2 « 205 42, =3,895 =2, ., - 904

19456 0 *1,L23 <1,17h 4383 ®79 7he 0 + 3 0 - 617 0 = 529 <753 = 817
67, - L20 - 665 0 -383 0 - M2 - 635 0 = 182 - 85 + 617 = 380 ¢ 529 1,822 1,284
LT-L8" = 81 ¢ W3 - 587 383 359 . 7h2 - 310 132 0 1,1 6 « 1% + 882 23,038 2,10
kY ¢ 120 + 33 - 867 0 179 - 31 - & 0 « %L < S71 + 308 + 759 = 3,643 =2,
19-50 = L20 o 3L3 0,21 <115 <620 0 = N =132 + 91 =~2,053 -1,542 =~ 380 ¢ 353 1,822 - MA7

195051 ¢ 120 +1,028 0 4689 o4ky + 371 - 318 132 0 4,11 4,23 + %69 o+ 353 2,808 2,2
T2+ G4) 2058 +LT6L 40 269 -L,079 ¢ 635 132 . 82 LD - -2,088 + 708 +1,593 1
R oLE TR NE S AR Ymoad g up s

- - - - -3 - - =1,
Ziss - WO L0 - 587 eT5 538 -2,083 + M8 -2 ° + 7R 2,089 <+ - T8 dgTe L3

2,935 B0 -179 - I+ 953
0% #1761 435 .
8158 ¢ 420 1,028 -~ 587 +68Y

§
Y
;'é
gE

- US6 5,002 +3,392 ¢ 360 #1,23 3,185 ~1,202
* - 817 2,639 +-529 125
41,280 132 - 638 -3,031 <~ $25 1,310 0 ¢ 796 1,27

CHAMIE IN S70EAGE, nm(ursmmmmwmm
L

In Acre<Fest

— ST Fai, Parnando plus Gagie haak Hydeeloglo Sob 5
Yor s T owpd | Wk g WS D WG | WET D W | WD ) W0 B G B W2 mS T md ]
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1 <9 - 723 - WL L9 -L12 - - T2 -1,10 - 3,186 . - W - 36 M AL -
W o 13 v @ o s q:ﬂs e ox,f%ﬂ *2,l95 6,83, 411,752 ol..gg TS M wan s s
32233 ¢ U6 & 123 o l’a{l L ) » 01,02 +3,150 * 571 + 1,788 ¢ MWL <+ LT0 #LAL0 2,208 ¢
B .;E 0 o 202 « 958 [ -z,;.zg - gas “LU0 ~T912 6,261 - 1,788 - 267 - 316 1,840 o2,008 o
i3 . 4,227 0 - L93 L0 ¢ 837 + 2,005 +3,090 416,213 # L6y ¢ 133 + b 42,205 3,847
2935-36 o L76 + 282 ¢ 358 ¢ W93 + L6L - 20p - 402 - 912 2,383 -2,662 ~ kb + 188 - 262 3,901 <
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TABLE Q-4

GHANGE 1IN BTORADE, BASED ON SPECIFIG YIELD AND WATIR LETELS

(continuad)
In Acre-Fest
" San Farnundo plun Eagle Reck Hydrologic Subaress
AT T T T ¥ T T a4 H 1 1 - * TEH
O R O I M O T H ST R T
1928-29 o« 812 <L,357 = LS5 « 63 <0,2h5 L0h3 - SW2 - 382 - 382 - 266 - 93 0 1,555 <503 -
20 o M2 "0 % s m UEy TR i .als wdn - meog 0 s 5 i
931 -0 9 - 12 & 18 1,638 2,155 - M- 176 - L9 - 122 -93 + 2 L0 - 503 =26
R 9,005 ¢ 28 o US6 4 272 "e2,218 3,017 1,89 2,770 +1,L08 1,220 278 < "L2B q,;:’f q,,mg ;67:5‘{{
32-33 08 ¢ 528 o 912 0 4, 2,085 ¢ 81) 4 388 & 122 -9 - 2 1,000 j.sm + 26,5Lh
33-3 Q =~ 150 « 68 ~ ¥2 .1, L0k - Su2 1,005 -1,L98 0 -9 0 1,600 503 - 28,
=35 = ,203 ¢ 300 o 220 o 272 42,178 ¢ 522 0 = 32 - 300 - 122 [ 0 1,070 41,006 + 38,038
1935-3% ¢ B12 < 300 0 0 - 622 + g22 0 & 528 e 925 + 122 =93 - k28 .2,6L9 0 + 9
36e3] = - 10 + 92 - 91 1,87 O # 271 - 228 + 195 < 2k <8 <+ 21 +3,28L 41,006 + 30,3
37-38 285 o zg 2,053 0 3,111 0 3,521 1,057 2,262 - 610 #4185 e 642 o 535 2,003 + 6,609
3823 - 73 ¢ « &8 0 = 311 ¢ 522 ¢ 271 A,L07 1,783 ¢ 122 185 0 + 535 2,518 -12,730
3 .23 0 0 - 91 2,89 . S22 0 ~ 520 1,26 - 1272 <185 - 224 1,608 - 503 = 32,
1901 4,L20 ¢ 600 ¢ 912 o 201 ,906  *1,0L3 0 » T0h 1,629 ¢ 122 * 93 92,567 2,607 <3,032 416,95
N2 = ) - 300 & 6Bu + 181 .1,869 + 522 0 - 352 0 = 122 +93 - 0% -2,19 b, - 31,13
L2} o L73 ¢ 300 LD ¢ 18 937 o 522 o SW2 0 o b9y 0 *9 ¢ 8% 41,000 = 503 + 3,122
bi-bli o 237 2,00k ¢ S8 - 101 ¢ SWO - 522 + 270 2,203 1,306 0 +9 41,50 41,000 +7,633 <+ k7,29
bheb§ = 97 o 26k o U6 - k3 e,03 ¢ 271 - 528 - 352 0 0 .77 ¢ §3F <120 - AT
15USLE 1,556 - 684 0 -2,l89 1,99 0 «1,k09 - 880 < 122 =205 1,069 + 535 0 = 33,40
L6l? 1,218 o % .1:'§sa 2,29 0 - 352 - 52 - 122 +93 LT 2,60 -3,09 - 41,069
L7861, - 1,360 ~1,177 4,08 1,70 - S22 - 3k - 880 - 2k ﬁ =2,661 2,674 -1,510 - 52,953
LBby .2, - 228 -l -2, - 862 ¢+ 2711 - 168 1,182 © =1,566 1,555 + 503 - 56,82I,
U9=50 1,208 = ) 2,05] - 930 1,688 1,293 - 271 - I <L,753 - 399 0 =1,0hk - 510 -1,006 - }3,3%
1950-51 1,113 2,798 2,73 -l =3,908 1,72k 0 «,3L7 =2,07h 0 85 0 1,020 41,006 = 53,103
f.82 1,017 ";g Ty Jap M G .em B PR - 1) R e 8,968 3,009 + 3,003
2-5) - ) -2y 4,592 <L,%h1 =3,257 a0 - 2,672 3,008 - 665 -93 <2, 6,920 3,019 -~ 58,369
53=5L =2,L78 #1,057 = = 938 2,32k =3,0017 ~ 323 3139 <L,602 - 532 2,617 91,500 1,510 = 56,58,
SheS5 1,487 = hS3 =1,808 2,055 «2,5i2 » + &b 0 + 39 + ¥ -9 0 1,00 = 503 = 51,h6
1955=56 1213 «lip623 =14939 - BOS <L,177 - 688 -~ 323 - 325 =143 0 =93 1,918 0 * 503 - 71h84L
« L9h o 65 =129 - 95 1,235 1,332 ¢ 32) - 16) - = 39 +9 ¢ 642 1,000 1,510 - 4,185
57158 «1,735 1,077 2,201 1,333 1,852 A 0 21,139 4,580 « 133 9 1,203 3,189 41,510 - 9,066
CRANOE Di STURAOE, DASED ON GPECIFIC YIELD AND WATER 1EVELS
continued)
In Acre-Feet
)L AT ] 0] ¢ Subiares* [] [
Year oo Pose | P ) Total | Vel . V-2 [ V] | Veh | V5§ fotal [ Total ! Cumlative total
1928-29 [} 0 -85 = 55 sn =3k « 100 -~ Wy - 267 1,370 . 13,038 = 43,026
20-30 ¢ 169 + 318 <190 ¢ 29b - BN =3l « 101 « W7 - 267 1,370 « 16,063 = 59,901
1930-31 0 1,262 3 A,009 - 292 =196 > 101 - L2 - Lo <, < 26,827 = 86,728
2 w2295 +'8m B ez $ 73 el . 202 + A 0 UF e - 16892
3233 ¢ 180. - 51k ~190 - * +296 - 22 o W7 = LOD . 261 4 25,759 + 6,067
333 - 629 ¢ BU -6t « 7 ¢ S8h 393 + 101 .0+ 533 #,61 - 27,116 = 18,2Ly
U35 - 169 1,28 8T <3027+ 219 | A7 + 504 0 » BOD 1,670  + 38,581 + 20,332
1935-3% -~ 169 - 3§ -2L8 * + 98 *# 511 - I « 257 ¢ 3 + + 20,8hk
B3] ¢ 169+ nz :1'2 1,097 e U89 & o+ B1r  eL,28h  €,200 4,016 4 36,241 + 57,085
37-38 ¢ 518  ¢1,5 a, * *607 1,877 2,279 2,132 47, + 76, 413,506
3839 0 452 e 01,026 = L9 - 186 2,1 ¢ Wb +2,h80 < 120,10k +123,li02
W0 1,703 3,826 <226  =3,655 - - b9 « 53 SlUh - W5 2,16 - 38,606 + BL, 796
W01 42,782 U 36 W,0l2 « B20  TIT 4 32 41,721 41,380 45,00  +126,007 »212,613
11-12 - ‘380 - A Isz 1,609 [ - 372 -'m3 =91 LB - 3,.15h 178,699
W2l - 501 598 23 + 20 ¢ 0 ] ¢ 550 o 608 *1,350 - 32,532 «211,191
L,  e1,622 0 =120 L9 . - o 186 - * L9 - 330 + 9,021 +260,312
b5 0+ 360 - 398 288 - 296 . 373 =393 -« 186 2,722 0 2,673 -, +183,166
L5+ 0 o - 9% . I =3 2,31 1,139 -LU%9 5,676 « 38,191 144,975
s -1.&’2:1 - 19 tE Lk - Aber LA S50 5261 = by + 97,019
Mt B LA % S 1B O e 2 IR O ocgm Id
S0 =" e'nE 122 4 2 e b S S 605 o B <1,118 2,250 - 517 - 79,329
- -} 61 = T = 6456 =98 b1z - 62 - 313 - 33  -Shask =134,083
5152 «e,m oz,ﬁ 638 62,938 o+ Bl <196 42,650 42,165 k721 w,ﬂn + I3k - 86,721
£2.53 = BS7 LS5T0 <129 -2,563 ¢+ 81 +630 - 37 - 761 %2 -1,577 - 74,52 =159,230
Bjaili = 330 = 25 120 - W2 - -196 - 613 -1,761 - 97 3,18 -so,s]’. =219,766
B85 - BW6 ¢ N5 =65 - 596 - 81 % - 520 42,527 - 75+ SBS - 51,472 «271,236
199555 - 208  AM,5T7 A0 2,275 e 323 -1y + 20k 0 #1,B4 2,302 - TIAY 342,653
o 1,262 -1 0 +uhg ¢ LO5 91,892 <l b9 39 = 3,757 346,410
8 .o M i - S ",26 + B8 2,886 «.:s&"s' - b2 350,682

* Izcludes the pertien of She Memk Hill Basis witdin the Upper Los Angeles River area.
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APPENDIX R
GROUND WATER RECHARGE AND SAFE YIELD

Contained herein are tables and computations which support and

elaborate on determinations made in Chapters VI and VII.

Ground Water Recharge

The ground water recharge is determined in this report as supply
less the consumptive use and outflows of that supply.. The consumptive use
adopted by the Referee is based on the unit consumptive use values listed
in Tables 1-13, L-li; and L-15, the land use showh in Table K-6, and the
adjustments to consumptive use determined in Chapter VI. The anmal
adjustment to the consumptive use of rain is expressed as 30 percent of
the difference between annual precipitation on the pervious valley fill
area in acre-feet and the 29-year average precipitation thereon. In years
when precipitation is above normal, the adjusted consumptive use of rain
is greater"bhan the unadjusted value and in years of below normal precipi-
tation the adjusted value is less than the unadjusted value. The consump-
tive use of delivered water is adjusted by reducing its annual amoun’t by
an amount equal to five percent of the sum of consumptive use and deep
percolation for residential land use areas. For convenience, the adjust-
ment of the consumptive use of delivered water may be made by adjusting
the unit value of consumptive use for residential land use areas. The
adjusted unit values for consumptive use of delivered water on residential

land use areas are shown in Table R-1.



TABLE R-1

FINAL ADJUSTED UNIT DEPTHS OF CONSUMPTIVE
USE OF RESIDENTIAL DELIVERED WATER

In Acre-Feet Per Gross Acre

. .

ptive use

SUM

-Con

San Fernando

Sylmar 7 Verdugo

Subarea

.
-
-
-
e

and Eagle Rock

Year

Subarea

. Subareas

0.77
oo 76

1928-29
29-30
1930-31

31-32
32-33
33-34
3L~35

O o B-1n
o et =1
QOO0 0
NN ON LN
3..03%—!4
L] L - L]
ojojoRoNal
O t~00 ONO
NN
NND D~ O
[ 43 XA R}
O
3

0.33
0.50
0.5
0.5
0.6

l1-42
L2-L3
L3-Lk
Lh-LS
1945~L6

1940-41

-
velvds
.

OO A

L6-U7
L7-4B
L48-L9
L9-50

O A

0.9
0.9
0'97

1.05
1.22
00

1.0
1.2
1.0

1955-56

56-57

57-58
29-Year Average
1929-57

0.78

0.71

0.72




Safe Yield

The method for determining safe yield is discussed in Chapter VII.
The safe yield for any year is computed by superimposing the land use in
existence during the safe yield year over a normal peried of precipitation.
The magnitude and regimen of occurrence of annual precipitation during the
29-year base period, 1928-29 through 1956-57, bave been taken as squivalent
to a long-time mean or normal precipitation. The varying land use trends
and economic conditions occurring during the 29-year base psriod have been
considered in the determination of safe yield. The variation in the compos~
ition of residential land use areas has been compensated for by adjusting
the wei.ght.ed unit values for residential areas to reflect the composition
existing during each of the safe yleld years (see Appendix L). Tﬁe change
between economic conditions existing during the earlier years of the base
period and those existing in the latter years was significant; therefore,
the mean for the 29-year base period could not be used to determine averages
for items influenced by economics. The 9fyear subperiod of normal precip-
itation on the valley floor was utilizeél as belng representative.of economic

conditions extant during the safe yield years.

Adjustment of Weighted Unit Values Under Safe Iield Conditions
The weighte& unit values for consumptive use and deep percolation

shown in Tables L-13, L-1L and 1L-15 are weighted according to the percent
impervious and types of land use within each classification. Under safe
yield culture conditions, all of the land use classes with the exception

of residential have a constant percent of the area impervious during the

R-6



base period. As discussed in Appendix L, percentages of residential lot
areas containing deciduous trees, lawns, gardens, native vegetation and
impervious areas have varied during the 29-year base period. The adjusted
unit values for residential land use classes were therefore reweighted to

- correspond to the percentages which existed in each sa.f; yield year. The
nean weighted unit depths of consumptive use and deep percolation for the

9-year subperiod for each land use class and hydrologic subarea are shown

in Table R-2,

The average amounts of consumptive use and deep percolation .of
delivered water for the various land use clas_ses within each subarea for
the three safe yield years are shown in Table R-3. With the exception of
water surface and commercial and industrial land use, which are discussed
and derived in Chapter VII of this report, these average arﬁoun'bs are the
product of the 9-year average weighted depths of consumptive use and deep
percolation (Table R-2) and the acreage of each type of land use
(Table K-6) in each subarea.

Table R-l itemizes the average consumptive use of precipitation
under safe yield culture. These amounts were computed utilizing the
9-year average weighted.depths of consumptive use of precipitation (Table
R-2) and the acreage of each land use class (Table K-6).



TABLE R-2

MEAN WEIGHTED DEPTHS OF CONSUMPTIVE USE
AND DEEP PERCOLATION, 9-YEAR SUBPERIOD
1949-50 THROUGH 1957-58

In Acre-Feelb Per Gross Acre

—_Consumptive mse . Deep pereolabion
tDelivered:  : tDelivered:

" Culture class )
Rain : water :Total: Rain : water :Total

o A i

San Femandp Subarea

DQCiduous 1. 12 1l ho 2 052 oo 17 0. 20 0037
Citrus 1.0, 1.5 2,58 0.25 0.36 0.61
Walnuts 1.10 .Y, 2,54, 0,19 0.25 0.4
Truck 1,07 162 2,69 0,22 0,5, 0.7
Alfalfa and pasture 1.11 1.8} 2.95 0,18 0.27 0.45
Vineyard 1.12 1.09 2.2 0,17 0.23 0.40
Dry farm and native

vegetation 1.16 - 1.16 0.13 - 0.13
Miscellaneous 0.81 - 0.81 0.07 - 0.07
Commercial and industrial 0.43 - - - - --
Residentizl?

194950 0.72 1,09 1.81 0.22 0.,23 0.k5

195L~55 0,68 1,09 1.77 0.21 0.23 O.uk

1957-58 0.66 1.09 1.76 0.21 0,22 0.43

Sylmar Subarea

Deciduous 1.20 1.33 2.53 0,25 0.23 . 0.48
Citrus 1l.11 1.47 2,58 . 0.33 0.36 0.69
Walnuts 1.17 1.39 2,56 0.27 0.26 0.53
Truck 1,15 1.43 2,58 0.29 0,56 0.85
A1falfa and pasture 1.21 1.77 2.98 0.2} 0.29 0.53
Vineyard l.21 1.05 2,26 0.24 0.23 0.47
Lawn grass 1.15 2,52 3.67 0,39 0.69 1.08
Dry farm and native

vegebation 1.28 - 1.28 0.16 -- 0.16
Miscellansous 0.93 - 0.93 0.09 - C.09
Commercial and industrial 0.50 - - = == -
Residential®

1954-55 © 0,86 1,07 1.93 0.27 0.24, 0.51

1957-58 _ 0.2 1.08 1.90 0.28 0,23 0.51




TABLE R-2

MEAN WEIGHTED DEPTHS OF CONSUMPTIVE USE
AND DEEP PERCOLATION, 9~YEAR SUBPERIOD
1949-50 THROUGH 1957-58
(continued)

In Acre-Feet Per Gross Acrs

g —_Consunptive uss 3 Be’e% gercahiign
Culture class tDeliversd: H sDelivered:

Rain : water :Total: Rain wate;' :Total

oo e o

verdgéo Subares

Deciduous 1.28 1.30 2,58 0.43 ‘0,26 0.69
Citrus 1,18 1.43 2.61 0,51 0.2 0.93
Truck 1.23 1.51 2.7h 046 0.60 1.06
Lam grass 1.28  2.39 3.67 0.55 0.8 1.36
Dry farm and native

vegetation 1.40 - 1.0 0.29 - 0.29
Miscellaneous 1,00 -~ 1.00 0.16 - 0.16
Commercial and industrial 0.49 - - - - -
Residential® _

1919-50 0.95 0,92 2,87 o.l4 0.23 0.67

1954-55 0.95 0.92 1.87 o, 0.23 0,67

1957-58 ) 0.67 0.93 1.80 o0.45 0.22 0.67

a, Adjusted to percentages of residentlal lot impervious for each
safe yleld year.



*RYJE JOATY $2TR3UY SOT Ioddf) UTYITM UESEY TTIH AUOW Jo uojsaod sopnyouy o

SSBTY 95U U STYY JOJ SANTRA Y3 JO UOTIRATISP Pue 6o.mog JOF ITp Jogdeyn eeg »

0S4 SET
ort'z2 o2E'TII
0% 099'%
[ [t}
ool 0gh'2
021 (3
oy 06
0 ot
0 ot
029 o9Ls¢
uwn o.a.
08941
of 00T
0 0z
ot ol
OfT onE
o 0
05T of9
o7t 0p
0fy'02 0060t
000°2 00T°2T
) 095 €
0252t 0sstz9
06T T 00Ss°S
ot ol
0tL 000°sS
or0‘z ooty
062 0L9°T
009°1T ang‘e
08 ots

%2

=]

ofe'sft
{32444 oty'22
090°¢ 085
o8t o
[v14r] oslie oly
062 oet '3
ot 02 . ot
ot ot o
ot ot ot

eoIBq0g 05npIa)

o' 002°t
06 )
oon'1 01’1 022
00t oY o€
[+9 o€ b
ot g ot
CLE 092 065
oT ot ot
059 0gs o012
ono*t ogl (34

ToTuqRg I5ETAS
ofy'qor o902
&

0gere S
0fE4yS o4 6h ol9‘e
069°N 092°1T oot
o6 o'm o<
0s0°L 05€°Y of9e
08Ty 018°2 090°T
096°1T ogL“L OLL'E
ol 0 (]

000°9€T

066°¢Tt
ont'e .

OhT
olg*t

=492 ~uddi ul
deep pue asn aAy

uoTyatoszed
ucd Jo ung)
UOTJUILOX JajeM PAIRATTA(

SUBIeqNs 83Xy} JOF TE4OL

Tejolqns

#{ETIFSNPUT pue TeTMEmIo)
TTjuspsey

sgedd uaeT

jamry,

SNIYTD

enonpraegq

Tei0%qns

._d.ﬂﬁ_i: B TEToLSuUNI0)
TeTquspeay

s9edd une1

prefouta

WJTEITY

Jon1y

eynuren

SIIYED

smonpyosq

Tejo3qug

#TSRIISTPUT pUE Tepolsumc)
%00BLIMS IpUM
TeTiuepLsey

osva? unw]

paefouty

eITeJTY

yanay

sjputaEy

S0I3TY

snonproeq

TUNLING QTAIX TLVS TACHL KILVM CIMIAT'SA 0 NOILVIOW4 JFAQ (NY 3SR ZATIANASNOD
€9 T i

R-10



TABLE R-h
CONSUMPTIVE USE OF PRECTIPITATION UNDER SAFE YIELD CULTURE

[}
Land use olass : , Wo GBS ¢ ROTOREC 1
3 ) dcra-feat @ In peres @ I
! San Fernando Subayea

Deoiducus 420 70 510 s70 380 Ij30
Citrus ‘10,480 10,900 7,780 8,050 b, 40 4,620
Walnute L,230 k,650 2,910 3,210 1,160 . 1,280
Truck L,870 5,210 1,350 b,650 3,730 3,9%
Alfalfa 8,770 9,730 i, 320 4,800 2,720 3,020
Vineyard 190 210 100 11Q 4o 70
Lavn grass 1,780 1,850 1,860 1,930 2,090 2,170
Dry faym and native 24,630 28,570 24,870 28,850 21,090 27,940
Miscellaneous 1,770 1,430 1,500 1,550 2,720 2,200
Water murface 960 1,320 960 1,320 980 1,320
Riparian 300 260 360 200 280
Conmorsisl and industrial 12,340 g,310 13,10 5,650 13,350 5, 7hQ-
Resldential 42,060 30,280 49,840 33.390 85,900 37,550

Subtotal 100,3ko sk, 970 $0,810

Sylmar Subsrea

Deciduous 570 &80 780 9Lo 550 el
Citrus 590 . 650 580 640 Lo L70
Walmts 20 20 10 10 [+] 0
Truck 1,060 1,220 260 300 240 2680
Alfalfa 30 . Lo 8o 100 Lo 50
Vineyard 20 20 30 . ko 20 20
Lawn grass Lo 50 Lo 0 Lo S0
Dry farm and native 2,170 2,780 2,270 2,910 2,430 3,110
Miseellansous 150 140 130 120 80 70
Commarcial and industelsl 50 30 110 ' 60 ‘ 90
Regidential $00 800 1,30 1,130 1,560 1|280

Subtotal 6,h30 6,200 6,130

Yexdugo Subares

Deoiduoua k) ho 10 26 10 10
Citrus 10 10 10 10 10 10
Truck + 10 10 20 20 60 70
Lawn grase 10 1o 120 150 150 190
Dry farm 2,300 3,220 1,5%0 2,230 1,220 1,710
Miscellaneous 320 320 260 260 8o 80
Riparian X 60 20 Lo 20 Lo
Commercial and industrial 150 8o 220 110 250 120
Residential 2,030 1,930 2,750 2,610 3,200 2 ITGD

Subtotal 5,610 5,4li0 2,010

Total for thres subareas 12,580 105,710 101,750

R-1X



lodifications of Runoff Items to
Suit Safe Yield Conditions

Items of runoff, which are modified to reflect safe yield condi-
tions in the stream system, consist of residual rain, additional hill and -
mountain runoff due to residential development, runoff to reservoirs and
native spread water. Native spread water has been discussed and derived
in Chapter VII and the estimated amounts apread under safe Yield conditions
are shown in Table L9.

The caleulations for residual rain and additional hill and
mountain runoff due to residential development are shown in Tables R-5 and
R-5 respectively. The source and derivations of the tables are descr:-lbed
therein.

Ground Water Reservoir Operations Under
Safe Yield Conditions

The theoretical operation of the ground water reservoir under safe
yield conditions was made for the safe yield years 1949-50 and 1957-58. The
safe yleld years for which the study was made represented the maximum and
minimum safe yleld pumpage for which safe yield was determined under the
Order of Reference. '

By definition, the safe yield of the ground water reservoir of the
U;;per Los Angeles River area i1s the maximum average annual pumping draft which
can be contimually withdrawn for useful purposes under a given set of condi-
tions without causing an undesired result. The conditions imposed upon the
ground water reservoir are:

1. A period of normal precipitation was taken as the 29~year base
period from 1928-29 through 1956-57.

R-12
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TABIE R-6

AUDITIONAL RUNOFF TRIBUPARY TO THE VALLEY FILL FROM
HILL AREAS DUE 70 RESIDENTIAL DEVELOFMENT FOR SAFE YIELD CONDITIONS

RBER R3RER
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a. Includss Eagls Rock and Sylwar Subareas.’

Source and derivation of values by colum mmbers

Colurn Number

lied by the reaidential ncrelga; and percent imparvious (Table F-B, Columne é snd )

P

ry to San Fernando and Sylmer Hydrologic Subsreas.

8, Column 5, tributa
on of value shown in Table P-8, Colunn 5, tributary to Verduge Hydrologle Subares.

Column ) or 2 converted to feat multy

Table F-
Extenai.

for the respective safe yjeld year and subarea,
Sum of the edditionsl runoff for the subareas for the safe yield year.

5,8 and 11,



2. Cyclic trends of precipitation correspond to the 29-year
base period; i.e., beéinning and ending in a dry cycle.

3. The average amounts of import, export, safe yie-ld pumpage
and natural depletion prevailed during each year of the 2%9-year base
I'period of normel precipitation.

L. Ground water levels for purpose of these studies were
 assumed to be equal to the ground water levels as they existed in 1957-58
and the available storage in the ground water reservoir above the 1957-58
ground water levels is equal to that which has existed historically;
maxirum ground water levels occurred in 1943-LlL. The difference between
the amount dewatered from the high in 19L3~LlL to the low in 1957-58 is .
equal to 611,000 acre~feet.

The theoretical operation of the gro:md water reserveir with
safe yleld culture imposed over the 29-year base period utilized the basic
hydrologic equation: supply minus disposal equals change in storage.
Computations for the gross recharge of native water for the safe yield
year 1949-50, shown in Table R-7, include the recharge from land use areas,
stream system and the spreading grounds. A small difference (five percent)
oocurred between the 29-year averags gross recharge computed for the ground
water reservoir operational study and the 9-year average gr9ss recharge
determined for safe yield. The annual amounts of the gross rechargs of
native water were adjusted so that the 29-year average would be equal to
the computed safe yield gross recharge of native water (Table 55). The
values thus derived for the pﬁrpose of this study are called the adjusted B

gross recharge of native water.
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. Under the conditions heretofore set forth,. the average import,
safe ﬁdd pumpage and export are assumed to.be constant during each year
of the operational study. Since the annual import is a ?onstant, the
. gross recharge of import would also be a constant. With a constant safe
yield pumpage and export, the pumpage available for delivered water on
the valley fill area would also be a constant as would the recharge of
delivered water.

The theoretical annual changes in storage in the ground water
reservoir study for the 19L9-50 safe yield year are shown in Table R-8.
Using the ground water levels as they existed in 1957-58 as the levels at
the start of the period of operation, 150,000 acre-feet of storage below
and 210,000 acre-feet of storage above the beginning ground water levels
would be required to operate the ground water reservoir through the base

period.
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IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA
IN AND FOR THE COUNTY OF LOS ANGELES

THE CITY OF 1OS ANGELES,
a Municipal Corporation,

Plaintiff, No. 650079
INTERIM ORDER OF REFERENCE
VSe
To STATE WATER RIGHTS BOARD
CITY OF SAN FERNANDO, a
Municipal Coxporation,
CITY OF GLENDAIE, a
Municipal Corporation,
CITY OF BURBANK, a
Municipal Corporation,
et al,

(To Investigate And Report Upon
The Physical Facts Under Section
2001, Water Code)

Defendants,

The Motion of certain defendants for an Order of Reference to
the State Water Rights Board to investigate and report upon the physical
facts herein involved having come on i-egularly for hearing on Tuesday,
March 18, 1958, after having been previously continued from time to time to
said date, before the above-entitled Court, the Honorable Virgil M. Airola,
Judge (assigned), Presiding, the Court having heard argument, written and
oral, and considered the same, and good cause appearing therefdr;

NOW, THEREFORE, IT IS HEREBY ORDERED, pursuant to Section 2001
of the Water Code of California:

I

That the State Water Rights Board of the State of California
be and it is hereby appointed in the above-entitled action to study the
availability and extent of any and all public and private records,
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documents, reports and data relating to the matters and things contained
and set forth in Appendix B (Proposed Order of Reference) attached to
the Order to Show Cause of the above-entitled Court, dated March 10, 1958,
and to approximate the time required for, and to estimate the cost of
obtaining, correlating and reporting upon, such records, documents, reports
and data, and to report the results of its investigation and study to this
Court on June 9, 1958.
IT
The cost of this interim investigation and report shall be
apportioned, and shall be paid by, the parties hereto at such time and in
such proportions as shall hereafter be determined by the Court.
Ior
This interim investigation and report shall be made without
prejudice to the right of any party hereto to hereafter object to any
further Order of Reference herein and/or to object to the method and
manner of the allocation of any costs of reference herein.
Iv
It is recommended: (1) to the parties to this action that they
co-operate with the Board by and through engineers appolinted jointly or
severally by them; and (2) to the Board that it seek the adviee and counsel
of such engineers in its investigation and in the preparation of its
report.
DONE IN OPEN COURT THIS 19th day of March, 1958.

Virgil M. Airola
Virgil M. Aireola
Judge (assigned) of the Superior Court

-2-
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IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA
IN AND FOR THE COUNTY OF ILOS ANGELES

THE CITY OF 10S ANGELES,
A Municipal Corporation,

No. 650079 .
ORDER OF REFERENCE

Plaintiff
vs.

CIIY OF SAN FERNANDO, a
Municipal Corporation,
CITY OF GLENDAIE, a
Municipal Corporation,
CITY OF BURBANK, a
Municipal Corporation,
et al.,

To STATE WATER RIGHTS BOARD To
I;:vestigat.e And Report Upon The
Physical Facts.

(Section 2001, Water Code)
Defendants.

S Nt St N S Niaot? St St "t Nt Nanaa g sl enr s o Ve

The Motions of certain defendante for an Order of Reference to
the State Water Rights Board to investigate and report upon the physical
facts berein involved, and the Order of the Court to the parties herein
to show cause why zuch Order of Reference should not be made, having come
on regularly for hearing on Wednesday, June 11th, 1958 (after having been
previcusly contimued from time to time to said date), before the above
entitled Court, the Honorable Virgil M. Airola, Judge Presiding, the Court
having heard argument, written and oral, and considered the same, and good
cause appearing therefor;

NOW, THEREFORE, IT IS HEREBY ORDERED, pursuant to Section 2001
of the Water Code of the State of California, that the State Water Rights
Board of said State shall be, and it is hereby, appointed in the above
entitled action to investigate the following physicel facts which are



involved in the above entitled action and report thereon to the above
entitled Court on or before two (2) years from and after the date of this
Order, or within such additional time as shall be reasonably required and
as shall hereafter be fixed and sllowed by the Court, namely:
I

The Board is requested to investigate, find, provide data and
report upon the following physical facts in accordance with the authori-
zation of Section 2001 Water Code:

1. The geographic and hydrologic (surface and ground water)
boundaries of the watershed of the Los Angeles River and its tributaries
above the junction of the surface channels of the Los Angeles River and the
Arroyo Seco at a point now designated as Los Angeles County Flood Control
District Gauging Station No. F57. (N;:tex If said boundary differs from
that depicted on and described in Appendixes "A'" and "B" attached to
plaintiff's Amended Complaint, then the areas included within both
boundaries shall be studied and shall be included in the tem "said area”
as hereinafter used.)

2. The complete geology, insofar as it affects the occurrence
and movement of ground water, and the surface and ground water hydrology
of said area, including basins and sub-basins therein, including but not
limited to:

A. The topography and soils.

B. The surface location of the bed and banks of the channels of

the Los Angeles River and its tributaries.
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C. The areas, limits and direction of flow of all ground water
in said area, ineluding, but not limited to, any and all waters percolating
therein.

D. The area, location, nature, characteristice and limits of any
and all basins and sub-basins and the interconmection or interdependence
thereof, within said area.

E. The quality of all waters within said area, and the effect
thereon of the importation of Owens Valley water.

F. The source and quantity of all waters, and the places of
application and use of foreign waters, entering said area each water year
for the period covered by available records and information.

G. The nature and quantity of all water loss and diminution
within and from said area, each water year for the period covered by
available records and information.

H. The safe yield, and the effect thereon of the importation of
foreign waters, shall be determined for the water year immediately pre-
ceding the filing of the report for which data is available, and for the
water years ending 1950 and 1955.

3. The geographic and hydrologic (surface and ground water)
boundaries of all watersheds supplying the Los Angeles River below Los
Angeles County Flood Control District Gauging Station No. F57 and above
the southern boundary of the original pueblo.

L. As to each party to the within action for the period of
avallable records and information:

(a) The location and capacity of his or its diversion works;

(b) The character of his or its use or uses of water; and

..3_
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(c) The amount of his or its taking and use of water.

5. The use of water by The City of Los Angeles and its
inhabitants:

(a) Since 19L8 within the territory of the original pueblo; and

(v) For the period of available records within the expaﬁded
boundaries of said city as the same existed from time to time up to the
date of the Report herein.

6. The amount of water distributed by plaintiff, for the period
of available records and information to and including the date of the
report, for use outside its boundaries as such boundaries have existed
from time to time.

7. All sources of water supply of plaintiff and defendants, and
the quantity thereof for the perilod of available records and information
to and includihg the date of the report:

(a) Diverted and used; and

(b) Available for diversion and use.

II

The Board shall investigate, and, on the 17th day of November,
1958, or as soon thereafter as is reasonably practicable and convenient to
Court and counsel, shall report to the Court and counsel upon, the
following:

1. With respect to water years from and ineluding that ending
1900 to and including that ending immediately preceding the filing of the
Board's report hereunder (other than the water years specified in
Paragraphs I, 2H hereof), the nature, extent and avallability of any and

all records and data reasonably necassary for the study by the Board of

L~
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the safe yield of the area referred to in Paragraphs I, 1 hereof and the
approximate time required for, and the estimated cost of, ocbtaining, corre-
lating, supplying, producing, supplementing and reporting upon such
records; and

2. With respect to the water years from and including that
ending 1900 to and including that ending immediately preceding the filing
of the Board's report, the nature, extent, and availability of any and all
of the records and data specified in Paragraphs I, L, 5, 6 and 7 hereof,
and the approximate time required for, and the estimated cost of, obtaining,
correlating, supplying, producing, supplementing, and reporting upon such
records and data;

3., The necessity or desirability of the Board's obtaining,
correlating and reporting upon physical facts other than,_and in addition
to, those specified in this Order.

II1

The Board is requested to retain in its Los Angeles office and
have available to the parties the basic data upon which the Board bases
its findings with respect to the foregoing items until thirty (30) days
after the date of mailing of notice of filing its Final Report and there-
upon to file a copy thereof with the.Court.

v

The parties are directed to make available to the Board such

records and data as they may have which are pertinent to the subject

matter of this reference.



v
It is recommended: (1) to the parties to this action that they
co-operate with the Board by and through .engineers appointed jointly or
scveraliy by them; and (2) to the Board that it sesk the advios and counsel
of such engineers in its investigation and in the preparation of its resport.
DATED this 11th day of June, 1958.

s/ _ VIRGIL M. ATROLA
Judge of the Superior Cowrt
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IN THE SUPERICR COURT OF THE STATE OF CALIFOENIA

IN AND FOR THE COUNTY OF LOS ANGELES

THE CITY OF LOS ANGELES, No. 650,079
a Municipal Corporation,
INTERIM ORDER RECEIVING AND FILING "FIRST
REPORT OF STATE WATER RIGHTS BOARD PURSUANT
TO PARAGRAPH II OF REFERENCE ORDER DATED
JUNE 11, 1958" AND DIRECTING NO FURTHER

)
)
)
Plaintiff, )
:
g STUDIES OR PROCEEDINGS OR REPORTS UNDER SAID
)
i

VBe.

PARAGRAPH II OF SAID REFERENCE ORDER UNTIL
AND UNLESS FURTHER CRDERED AND DIRECTED ON
MOTION AND AFTER NOTICE PREVIOUSLY GIVEN TO
ALL PARTTES, AND REQUIRING PROGRESS REPORTS
FROM STATE WATER RIGHTS BOARD AT FUTURE
PRE-TRIAL SESSIONS.

CITY OF SAN FERNANDO, a
Municipal Corporation
et al.,

Defendants.

The State Water Rights Board having rendered and presented herein
a report entitled "First Report of State Water Rights Board Pursuant io
Paragraph II of Reference Order dated June 11, 1958", and goed cause
appearing therefor;

IT IS ORDERED:

1. That said First Report be accepted and filed herein as the
report required by Paragraph II of the Reference Order of June 11, 1958;

2. That, with respect to the matters required to be investipgated
and reported upon as directed and outlined in paragraphs 1, 2 and 3 of said
paragraph numbered II of said Order of Reference dated June 11, 1958, no
further investigations, studies, proceedings or reports be made thereunder
by said State Water Rights Board until and unless further ordered and
directed hereafter on motion made and after notice has been previously

given to all parties; and
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3. That said State Water Rights Board, however, continue to
be and appear by and through its attorneys and/or representatives at all
future sessions of the pre-trial conference herein to make and render
progress reports, oral or written, to the Court on the matters required
to be reported under said Order of Reference dated June 11, 1958, except
as hereinabove otherwise provided.

Dated on November 19, 1958.

VIRGIL M. ATROLA
Judge {assigned) of the Above-
Entitled Court
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APPENDIX T

AVAIIABIE INFORMATION ON HYDROLOGIC SUBAREAS

The chapters in this report dealing with historic water supply and
ground water recharge treat the entire valley fill area of the Upper los
ingeles River area as a unit. In view of the objections by various parties
this appendix has been prepared tc summarize the data available throughout
the report with respect to each of the four hydrolegic subareas. Particular
information concerning the consumptive use of delivered water and amounts of
import served to the service areas of the Crescenta Valley County Water
District and La Canada Irrigation District wlithin the Upper Los Angeles River
area is also included,

The data collected in the course of this investigation were not
always conducive to dividing the values into the four hydrologic subareas,
Vericus studies were made in an attempt to separate these items into their
respective subareas. The values thus determined should be considered sclely -
as estimates of the amounts occurring in the subareas where there are nc
actual measurements corresponding to the exact hydrologic boundaries of the

-'--

subareas.

Values presented for Verduge Hydrologic Subarea in Tables T-2
through T-11 of this appendix exclude the amounts of water supply and dispo-

sal derived from the portion of Monk Hill Basin within the Upper los Angeles

River area,
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Summary of Available Hydrologic Information

A summary of the hydrologic information a.vailaéle b'y subareas is
shown In Table T-1l. This table lists items of the hydrologic inventory for
each_sﬁba.rea. Where a certain item of the inventory is zlﬂo‘b pertinent to the
.particul_ar subarea, it is deslignated as "none". Data needed to complete
items of the inventory are the surface runoff between subareas, and areal
culture and gross delivered water of E.:agle Rock Subarea.

Numerous items can be determined for the combined areas of San
Fernando and Eagle Rock Subareas but difficulties arise in an attempt to
separate the quantities derived from within the respective subareas. These
quantities were theref?re combéi.ned as shown in Table T-1.

Surface Runoff Between Sub_areas .

Surface runoff occurs between Eagle Rock, Sylmar and Verdugo
Subareas and San Fernando Subarea. The only stream gage measurement avail-
able in proximity to a subarea boundary is the Los Angeles County Flood
Contz"ol District Stream Gaging Station No. 252, This gage, located approxi-
mately 2,8 miles below the boundary of Verdugo Subarea on Vefdpgo Wash, has
a period of record from 1936 through 1958 (Ta‘b;e 27). -:T;t.-ibutgry-"a_re‘a's bax
tween this gage and the boundary of Verdugo Subarea are}areas of residential
and commercial acreages and portions of the Verdugo Mountains and San Rafael .
Hills. ‘ o

Areal Culture and Gross Delivered Water for Eaﬁh Rock Subarea

The major difficulty encountered in a separate evaluation of the
items of hy;lrolog:l.c information for the Eagle Rock Subarea is the determina-
tion of the areal culture and gross delivered water. There are land use data

T-5



F

J Te30L °o
9-1 sTqe] T2 o1qsy FI2 etarg FI2 eTq8g SBaX? UFSBY SUSMQO-OUOCK
J0/pue 0peIOTO) UT FupqeuTdTIo IqEM °q
G- oTqel SUON _w:..s oTqRy, ud..z oTqe] BOJA® JOATY SoTaduy so
xoddn ut SupgeutSfro Jeqem punoxp °w®
seoxeqns 0 qIoduy
g€ oTqsy 2€ 9TqEE ¢ I1qel, ¢ 91qel m.wm.uwn:m WoIF MOTIIMO adBIINEqNG
auoN suoN auoy 2€ o1qer SEsJBqUS 09 MOTJUT SoBRJIMSqNS
-] ® 9 92 °TqBg SBOIBqNS WOXJ MOTJINO 8oBFIng
euoN suoN ouoN pOf oTqeL sgazequs ut peaads J99eM eATqEN
auoy euoN SUON pl-d °TqeL SITOATOSSX OJUT JFouny
q auoN auoy q seagequs Arenqprg woxf °o
q o qQ q queudoToAep
TETHUSPISaX 04 onp SEBOJE UTRUNOU
. PuB TITY Woxy Jyount TBUOTITPPY ‘q
-1 e1qeg -1 STa®Ey -1 eTqeL -1 SIq8L SIMITNO ATHIEU JO SUOTITPUOOD
. I9pUn SBOTE UTEqHMOW Pue TITY UWOII P
. svaIBQNS 0% so.nuu.mm .womh.uam
S .w
€=1 1qey €1 S1qsy gtL 9Ta®y, gtL STqEY, Seaaequs Ul ugex A
é~d 9Tqe} ¢-I 91qeg ¢-lL 9Tqey 21 oTqel Seaxequs uo uotjeqrdroead
oftpIep ¢ ZewpAg HO0W m.mmmm : OopuBUIoy Ueg + woyT
- SVEHVANS NO

ITEVITVAY NOLIVIMIOINT OIDOTCHLH J0 INVIBIS

T-& FIGVL

T-6



-N oTq®}

1-N eTqz]

]

edxeyosy toodsseg

elI-N °Tqel ‘02
TI-I 3TqelL TI-1 oTasL gLl 9Tq8L  TT-I °TqslL osm eATadumsuod peqsnlpy 6T
OT-L $Ta®L  9-Y oTqeL -1 ST®BL  9~¥ oTam} ) . emamo Tesay -gT
ouoN ouoN ouoy ] qroduy efemsg )T
u q q u UOTJRIITRIUT ZeHeS QT
6-L °1qe], 6-1 e1qey g6~1 °T98L  g6~I OTqEL 9xodxe efemeg ST
S-p oTqeg f-p etTqel g€ °TaBL  ;€-p OTAEL SS0T weqsAs aeqeM ML
S-I oTqey T2 oTqR], 52 OTqEL 52 °Tqey ToqEM POISATISP SSoXp €T
q-1 oTqey, euoN suoN SuUoN gwexeqns ~.=o.nm peqdodxy °q
g-1 STaEL T2 sTq8} ouoN T¢ ©TqeL SEOIUqNS UT Peeatq °®
SUOTEIOATP J99BM B0BJIMG °ZT
L-1 oTqeg L-I oTqmy, g% OTW®L  L-T eTaEg seoxeqna woxy pejodxy °q
9-I °Tqex 9-1 °Tqel 9~1 °TqBL 9-1 °Tqeg Seoreqns UL pejoBIIXT B
BUOT0BINXD JISJBM PUNOXD *TT
ouoN " euoy sucy pEe eTaEL, seexeqns Ut peeads qrodur ‘o
odnpiel 1 deurdg 1 S0y o[des : Opuvudog Ueg ¢ weqI |
- __seedeqng STI0L0IPAN .
(penutquoo)
SVANVERS NO

HIEVIIVAV NOLIVIRIOANT OINCICUIXH J0 FUVIINS

T TI8VL

-7



_ *gare JeaTy seTeBuy sof Jeddn eyj. WRYIEM ULSed TTEH YUOH
Jo uotqrod 9y} WOIT PAATISP J0 SULLINODO SUNCWE JO SATSNTOXS BI8 BoJBqng oSupIep JOJ SonTEBA  :930[

*geaxequs

£q usop{eaxq oy $q5TdwooUT BYEP 9nq ®BaIR JOATY soTefuy soy asddp aoF eTqRTTeEA® 99BWEYST 4
*gagzeqNg

Jooy oTdey 3upuxscuod uoTyemIoJut sjeaedes TEUOTYTPDPE axfubed pThoM wWeyT STYZ JO 94BuWlySd uy 3

, *uoTienrese sqexedes JoF oqeoTduooUT BYB(E "SEadeqns POUTqUOD JoF STYETTRAR UOTjwwIOJuT °F
*Jooy oTSeq pue JEWAS JoJ 9TqETIEA®R AI8 BYEP oOf °AIspunoq BoXeqns WOIJ WSSI|SUMOpP

SeTFu @°2 e3ed ®v WoaJ pPIodex Jo poTgad qa0ys uo poseq pejeutiss aq ued odnpaop JoF squnouwy 9

*epIRqnS STYY uf £Tuo SaINO2)  °P

*sosodand Teorgoead aoF oasz o Teube aq 07 pesumsSse oq upo quUuowe oyq ‘Jasdmoy Ssqopduwooul eIEI "0

*aqerdmoout B8R °*q
"peuTuIeqep ST BaIBqAS yo®9 IOF

aInyIno Jo uMopyesdaq TIqim opew s(q jouueo 1irdg ‘°Swoamqus POUTGUOD JOF STQRTLEAR UOTJBRWIOIUT ‘¥

£8q0113003

(penurquo0)
SYINVANs NO
HIGVIIVAY NOTIVIMOINT OIDCIOUAIH J0 XivVITS

T4 EIaVL

T-8



available for 1949, 1955 and 1958. However, prior to these years the lack
of data would necessi:bate the extrapolation of the land use acreages back
20 years to 1928-29. .

Eagle” Rock Subarea is located within the Narroyis Service area of
‘the City of Los Angeles. The determination of the gross delivered water
would necessitate a study of the city's "Read Book"’ for the subarea, as dis-
cussed in Appendix M. Due to the contimmous changing of the Read Books, the
cost of determining the amount of gross delivered water from 1928-29 through

1957-58 would be prohibitive.



TABLE T~-2

ANNUAL PRECIPITATION ON VALLEY FILL AREA

In Acre-Feet

Year —____Hydrolopic Subareas
o 3 Dad Fernando ¢ Bagle HoGK § Verdugo ¢ OyLmar
L R £ 3 s (2) : {3) ¢ (&)
1928-29 108,070 900 6,370 6,190
29-30 m339? 7)4-0 5:690 7’0-90
1930-31 139,460 950 . 6,380 8,070
31-32 18L,740 1,290 9,690 10,350
32-33 118,910 840 6,160 6,360
33-34 131,470 1,210 8,920 7,170
34-35 182,980 1,280 10,850 10,430
36-37 214,230 1,480 12,220 12,470
37-38 227,360 1,630 14,580 12,870
38-39 196,650 1,260 9,510 10,350
39-10 1s5h,310 920 7,470 8,230
1940-11 369,020 2,560 17,510 18,250
L1-42 123,420 780 6,280 64360
L2-L3 227,710 1,510 1,920 12,710
L3-Lk 228,870 1,380 10,520 11,980
LL-hs 130,070 950 8,560 7,660
1945-46 125,090 900 7,050 7,250
L6-47 136,610 1,080 8,660 8,390
L7-L8 71,210 520 3,820 3,990
18-li9 75,100 580 5,180 L,970
1950-51 79,170 530 4,250 5,300
51-52 279,750 2,050 15,130 15,890
52-53 106,530 670 ) 6,190
53-5 121,390 870 7,970 7,010
Sh-55 128,310 870 6,190 6,600
1955-56 - 152,220 1,050 7,890 8,960
56~57 119,150 850 6,370 6,760
57-58 248,140 1,560 12,810 14,260

29-Year Average

1529-57 153,600 8,510 8,680

T-10



TABLE T-3
RESIDUAL RAIN BY SUBAREAS

In Acre-Feet
K —___Nydvologic Dubareas '
:~  San Fernande . T -
Year H plus t’ Sylmar : - Verdugo
] Eagle Rock g H
. . 3 (1) ot (2) (3)
1928-29 5,950 L20 340
29-30 7,670 580 : 510
1930-31 11,830 650 550
31-32 18, 760 880 980
32-33 12,190 580 710
33-34 . 11,720 630 1,140
34-35 21,330 680 1,070
1935-36 12,110 580 690
36-37 26,150 1,130 2,510
37-38 30,400 1,260 2,080
39-40 20,170 680 740
1940-11 62,410 1,950 2,560
Li-}k2 15,230 380 660
L2-43 38,220 1,320 2,370
L3-ll 39,990 1,270 1,530
Ll-L5 19,910 620 1,120
1945-L6 20,270 590 1,760
Lé-Li7 22,670 970 1,370
L7-L8 11,170 230 480
L48-49 9,420 220 500
49-50 14,520 690 1,010
1950-51 9,650 . 340 330
51-52 65,090 2,140 3,640
52-53 17,010 550 730
53-5L 25,380 8ho 1,910
54-55 20,080 610 990
1955-56 < 38,660 1,300 1,900
56-57 . 29,580 730 1,110
57-58 68,030 2,250 1,070
29-Year Average
1929-57 23,130 820 1,260
Source and derivation by célumn number: a

Columm No.
1, 2 Annual precipitation (Table T-2) minus the summation
and 3. of the weighted unit values of consumptive use and
deep percolation of rain for each land use classi-
fication and respective subarea (Tables L-13, L-1i
and L-15) multiplied by the respective acreage
(Table K-6 and Table T-10),

m.13



HILL AND MOUNTAIN RUNOFF TO VALIEY FILL

TABLE T-L

UNDER CONDITIONS OF NATIVE CULTURE

In Acre-Feet

—_Tributary to:

[T 1

Sylmax

:” San Perpando : Hagle Rock ¢ Verdugo @ oyim
Year s Subarea s Subarea ¢ Subarea : Subarea
3 (1) : (2) .+ () ¢ ()
1928-29 5,120 420 100 930
29-30 L,350 0 o 960
1930-31 3,070 0 0 860
31-32 40,190 5,040 1,790 10,350
32-33 9,720 1,050 250 1,990
33-3L 12,210 3,570 610 2,970
34-35 17,710 0 260 5,530
1935-36 13,040 1,470 L60 3,530
36-37 6ly, 1130 5,880 2,420 17,320
38-39 21,570 1,890 6440 3,890
39-40 15,040 1,050 210 3,h70
1940-41 133,980 19,530 55610 28,960
la-h2 16,870 1,680 530 2,520
L2-43 12k,470 10,080 l,690 2L, 790
L3-hk 91,900 6,510 2,740 18,620
Lh-15 27,670 2,520 870 55740
195-46 20,030 8L;0 250 3,090
L6-17 22,890 1,260 490 6,410
L7-48 5,320 210 50 390
L8-k9 2,460 0 0 7440
1;9-50 3,610 210 1,0 1,120
1950-51 2,470 210 50 170
51-52 77,150 12,390 I, 1420 18,220
52-53 10,110 840 220 3,750
53-5h 11,060 840 210 3,140
54-55 6,250 840 200 91,0
1555-56. 8,260 1,050 180 1,540
56-57 L, 750 840 210 970
57-58 .66,920 630 1,200 17,5L0
29-Year Average
1929-57 31,290 3,150 1,100 7,050




Lo yok I I
Tl T-3

IMPORT AND GROSS DELIVERED WATER
TO VERDUGO SUBAREA

In Acre-Feet

: . ¢ Colerado and/or
¢ Mono-Owens Basin

Gross delivered

: Ground water® water : water

Year
— (1) : (2) : (3)
1928-29 : 100 0 1,280
29-30 100 0 1,360
1930-31 100 0 1,430
31-32 100 0 1,450
32-33 100 0 1,540 -
33-3L 100 0 1,940
34-35 90 0 1,686
1935-36 100 0 1,790
36-37 110 0 1,930
37-38 110 0 2,060
38-39 110 0 2,190
39-40 120 0 2,420
1940-11 120 0 2,260
la-k2 140 0 2,660
L2-)3 170 0 2,850
LL-45 180 0 3,060
19L5-L6 220 0 3,710
Lé-L47 220 0 L,080
L47-48 270 0 4,660
L8-L9 280 0 4,390
19-50 250 0 ,560
1950~51 1,90 150 L, 940
52-53 1,360 . 300 6,110
535k 1,720 330 6,810
5L-55 1,390 700 6,640
1955-56 2,770 1,340 7,670
56-57 3,350 1,510 8,180
57-58 3,870 1,060 8,690
29-Year Average '
1929-57 570 150 3,500
. CGround water originating in Upper Ios Angeles River area outside
of Verdugo.

b. Water originating in Colorado and/or Mono-Owens Basin areas,

Source and derivation by column number:

Column No. 1- Table M-,

Column No, 2- Sum of Columns 4 and 7, Table M-3 plus Column 7, Table M-2.

Column No. 3- Table 21, total for Verdugo Subarea minus gross delivered
Tor La Canada Irrigation District from Tables J-5 and J-13.

I-13



GROUND WATER EXTRACTIONS AND SURFACE DIVERSIONS

TABLE T-6

FROM VALLEY FILL AREA BY HYDROICGIC SUBAREAS

In Acre-Feat
~: San Fernando ¢ Eagle Rock ¢ Sylmar Verdugo
Yoar H Subarea Subarea Subarea : Subarea
. : (1) : (2) :  (3) (k)
1928-29 82,100 2l 4,830 2,890
29-30 85,680 2l L,560 3,100
1930-31 89,020 2l 4,020 3,40
31-32 62,720 24 3,700 3,100
32-33 61,600 2 3,050 2,740
33-3h 85,090 2L };,010 2,900
34-35 7,870 2L h,410 2,670
1935-36 80,680 2L L, 730 2,980
36-37 76,240 2l L,670 3,030
38-39 4,000 2L 5,540 5,030
39-L0 76,200 25 5,420 5,040
1940-L1 76,820 25 5,980 5,580
L1-42 7k, 660 25 6,020 6,150
h2-43 87,760 25 5,890 6,190
h3-Ll 92,480 35 6,070 6,590
LL=45 110,080 35 6,160 6,310
19L5-16 120,220 35 6,640 6,600
L6-47 122,880 45 6,770 7,750
L7-L8 12,560 L5 6,980 6,190
L8-L9 125,770 50 6,810 55530
49-50 129, 700 50 6,570 1,900
1950-51 124,880 50 6,210 3,850
51-52 119,950 110 5,960 l;,280
52-53 144,510 120 5,490 5,250
53-ch 1k, 610 120 5,160 5,600
5455 11,0, 250 120 5,630 5,280
1955-56 13,560 130 5,980 L,h80
56-57 151,960 140 6,020 1,100
57-58 136,120 150 5,470 4,910
29-Year Average
192957 101,840 50 5,460 k4,680

T-1L



TABLE T-7
EXPORT OF GROUND WATER BY SUBAREAS AND TRIBUTARY AREA4S

In Acre-Feet

: San Fernando ¢ :
H plus H : §
Teax : Eagle Rock : Sylmar : Verdugo®
E (1) s (2) = (3)
1928-29 54,910 3,610 1,960
29-30 57,290 3,230 2,030
1930-31 59,1490 2,650 2,060
31-32 3L,320 2,340 1,760
32-33 32,010 1,720 1,300
33-3L 5l,170 2,h70 1,000
34-35 42,910 3,130 1,120
1935-36 49,610 3,560 1,290
36-37 L), 380 3,320 1,240
37-38 38,660 3,660 1,710
38-39 36,380 3,670 3,030
39-L0 37,980 3,600 2,790
1940-41 k0,820 L,080 3,570
W1-42 33,470 1,010 3,650
Lh2-43 L)y, 200 3,930 3,610
L3-Lk L7,L70 L,130 . 3,890
Lh-45 62,080 ,240 3,510
19L5-46 68,250 L, 700 3,130
L6-L7 73,390 L,880 3,970
L7-h8 68,080 5,060 2,130
LB-49 67,170 L,830 1,420
L9-50 73,030 L, 700 550
1950-51, 67,870 ls,590 70
51“52 6h ’ 080 * h, 3’4-0 5&0
53-5L 85,230 L,590 630
54-~55 81,560 L, 150 Ls0
1955-56 86,770 L:,050 280
56-57 ' 94,100 1,590 ho
. 57-58 - 87,150 k,220 350
29-Year Average
1929-57 58,030 3,880 1,870

a. Includes surface diversions exported out of subarea
(Table T-B)o

Source and derivation by column number:

Column No. 1 - Column 3, Table M-6 plus Column 7, Table M-L.
Column No. 2 -~ Colum 3, Table M-l.
Column No. 3 - Columm L, Table M-k plus Column 3, Tsble M-7.

T-15




TABLE T-8

DIVERSIONS AND EXPORT OF SURFACE WATER
FEOM TRIBUTARY HILL AREAS TO VERDUGO SUBAREA

'In Acre-Feet
: Diverted :  Ixported
1928-29 ’ 130 70
29-30 120 70
1930-31 100 80
31-32 130 130
32-33 100 110
33-34 80 70
34-35 130 140
1935-36 170 150
36-37 310 280
37-38 400 360
38-39 390 340
39-40 360 . 280
1940-41 * )80 390
l1-h2 450 360
L2-43 620 LLo
L3-lh 7h0 500
Lh-k5 Lso 340
1945-L6 370 270
L6-L7 420 210
L7-L8 L00 120
118-L9 320 120
1,9-50 300 110
1950-51 260 90
51-52 360 , 170
52-53 390 90
53-54 360 120
oL-55 190 100
1955-56 150 70
56-57 . 140 60
57-58 , 190 90
29~Year Average .
1929-57 300 190

Source and derivation by column number:

Column No, 1 -~ Table 21, surface diversion for Verdugo
Subareca minus surface water diverted from Snover’
Canyon by ILa Canada Irrigation District.

Colum No. 2 - Surface diversion for Pickens Canyon by
1a Canada Irrigation District.

T-16



TABLE T-9
SEWAGE EXPORTED RY SUBAREAS®

In Acre-Feet
: oan Yernandod : Sylmar : Verdugo
Tear s (1) : (@ ! (3)
1928-29 - 6,320 170 80
29-30 7,100 180 i 100
1930-31 8,490 200 120
31-32 9,900 190 110
32-33 9,970 210 140
33-34 10,340 190 230
34-35 11,850 - 200 240
1935-36 12,L50 190 260
36~37 13,230 200 330
37-38 14,360 210 350
38-39 16,L70 250 380
39-40 17,40 260 450
19%0-)1 21,630 2,0 410
h1-h2 21,910 230 500
h2-43 22,h70 210 570
b3-lk 23,470 260 580
LL-Us 23,760 2Lo 600
1945-46 21,030 280 700
L6-47 27,080 300 710
147-18 28,880 320 670
18-49 30,340 360 670
L419-50 31,950 380 . 750
1950-51 38,660 390 850
51-52 39,950 430 790
52-53 11,590 sL0 950
53-54 k7,670 - 10 1,160
Sh-55 45,670 390 1,070
1955-56 51,860 380 1,360
56-57 60,060 koo 1,440
57-58 63,960 460 1,890
29-Year Average
1929-57 24,670 280 570

a. iﬁcludes tributary ‘dréﬁnage a.rea. and sewér :Lﬁfﬂtration.
b.. Includes Sylmar, Verdugo and Eagle Rock Subareas.

Source and derivation by colwm number:
Column No.
1. Column 1, Table 26.
2. Sum of Colurms li and 23, Table N-7, and sum of
Columns 1 and 12, Table N-8.
3. Sum of Colurms 7 and 8, Table N-8.

-3
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TABIE T-10

AREAL CULTURE WITHIN BOUNDARY OF THE
VALIEY FILL IN VERDUGO HYDROLOGIC SUBAREA

In Acres

i Irrigated crops :  Commercial ° *Riparian’ Dry farm

Year ‘Decid-? ‘Lawn ° : Resi- 7 g Miseel-so, o fand native

¥ nous ITTUCK:pnass ET°talfd°nti§lfindnstrialzlane°ns: tation ’vegstation
1928-29 110 0 100 210 L50 30 320 20 3,360
29-30 90 0 100 190 k70 30 320 20 3,360
1930-31 60 0 100 160 500 Lo 320 20 3,350
31-32 70 0 100 170 520 ho 320 20 3,320
32-33 60 0 100 160 sko Lo 320 20 3,310
33-34 60 0 100 160 570 4o 320 20 3,280
34-35 60 0 100 160 590 Lo 320 20 3,260
1935-36 60 0 100 160 610 50 320 20 3,230
36=37 60 0 100 160 660 50 320 20 3,180
37-38 50 0 100 150 710 60 320 20 - 3,130
38-39 Lo 0 100 140 750 60 320 20 3,100
39-k0 30 0 100 130 800 . 70 320 20 3,050
19ho-b1 60 0 1o 170 900 70 320 20 2,910
la-k2 Lo 0 110 150 940 80 320 20 2,880
L2-43 30 0 110 1o 1,040 90 320 20 2,780
L3-Lh 30 0 110 140 1,0 S0 320 20 2,680
LL-4s 30 0 110 140 1,220 ' 100 320 20 2,590
19L5-k& Lo 0 110 150 1,320 110 320 20 2,L470
Le<l7 30 0 10 1o 1,4hk0 120 320 20 2,350
L7-48 30 0 110 140 1,560 130 320 20 2,220
L8-h9 30 0 110 140 1,650 140 320 20 2,120
L9-50 20 0 1o 130 1,780 150 320 20 1,990
1950-51 20 0 110 130 1,890 160 320 20 1,870
51-52 30 0 120 150 2,030 170 320 20 1,700
52-53 30 0 120 150 2,130 180 320 20 1,590
53-8L 30 0 120 150 2,270 200 320 20 1,430
S4-55 10 10 120 140 2,410 210 260 10 1,360
1955-56 10 20 120 150 2,500 220 200 10 1,720
56-57 10 30 150 190 2,640 230 10 10 1,180
§7-58 10 50 150 210 2,800 2L0 80 10 1,050
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TABLE T-11
ADJUSTED INTEQRATED CONSUMPTIVE USE ON LAND USE AREAS BY SUBAREAS
In Acre-Feot

1935-26
36-37
37-38
36-39
39-40

90, 30 92,790
89,520 95,560 5,110 190,090 5,770 3,630

116,390 90,880 h,280 21,550 6,730 3,70

1h7,600 67,350 5,490 220,LL0 8,300 2,850

. 62,550 72,060 k4,960 159,170  L,7% 3,550

' 95,060 77,900 u,b70 177,630 5,150 3,350

16,000 70,220 5,570 239,690 9,630 3,210

86,850 89,520 6,510 182,870 5,960 3,920

162,750 76,500 5,070 2ih, 320 9,150 3,310

154,000 69,590 6,100 229,700  B,7h0 3,di0

156, 260 : b L8O 239,060 1,920 3,h70

127,610 73,380 3,850 200,0.0 ,850 3,200

221,840 $9,3L0 5,510 286,690 11,860 ,1L0

100, 000 90,100 9,620 199,720 5,360 2260

Ui, 610 88,270 11,830 2lh,M0 8,330 4,210

155,090 85,200 12,920 2L,i10 8,150 1,220

100,040 100,850 L.050 205,950 6,480 k,760

90,700 10:,810 b,070 199,580 5,650 L, 940 10, . 3,950 1,600 50 5,500
100, 370 206,830 3,020 210,220 6,660 5,520 12,180 $,990 1,560 50 7,620
1,400 122,080 3,260 166,700 2,590 6,070 8,660  2,m0 2,040 il L,120
47,690 122,600 3,090 173,580 ﬂ,vsn 5,830 9,580 3,660 1,870 70 $,600
66,670 112,550 3,260 182,460 ,730 L, 790 9,520 h,520 1,890 50 6,60
52,9L0 124,990 3,310 181,200  L,090 L,L60 8,570 2,670 2,210 7 L, 950
113,880 93,790 3,200 210,920 10,110 3,730- 13,8.0 8,230 1,520 20 10,170
75,h50 116,220 1,580 198,250 4,820 k550 9,10 2,950 2,610 60 5,620
79,740 105,710 2,520 188,970 5,150 3,750 8,940 , 1,200 2,550 50 6,800
99,150 102,010 2,390 204,550  &,3L0 k, 000 9,3h0 ° 4,280 2,700 0 7,010
100, 390 96, 1,950 198,650 6,980 3,520 10,500 1,770 2,930 30 7,730
L1560 nu,ﬁg 1,870 187,h10  £,190 ki, 160 9,350 3,980 3,180 30 7,150
151,660 93,950 2,610 2h7,220 8,880 3,h00 12,280 6,530 3,560 10 10,100

29=Year Average

1929-57

107,10 93,200 L0860 205,760  6,5L0 1,050 10,580 5,530 1,h20 Lo 7,000

Souras and derivation by column pusbar:

Column Nos.

L, 5
and 8,

2,6
and 9.

1.
b
7
0.
.

Summstion of the weighted unit values for preoipitation for esch lynd use clapsification and respective pubares (Tables 113, L1l and L-15)
mltiplied by the respective acresge (Table K=5 for San Fernande plus Eugle Rock and Sylaar Subaress and Table T-10 for Verdugo Subares)} .
except for water murface svaporation (water surface svaporation computed as per Appendix L) plus 30 pareent of anmual pracipitation above
and balovw 29-year average falling on parvious sreas for eech subarea.

Summation of the weighted unil valunn for delivered wmter for each land ure clapeification and respactive subarea (Tablea L=13, L-1 and L~15)
mlt!.?uad by the respective acreage (Table K-6 for San Pernunde plus Rock and Sylmar Subaresas and Table T-10 for Verdugo Subarsa)
Plua 5 p t of idential deld vater applied to land use areas (excluding sewage) for each subarwa, B

.

17, Table 35, » ted unit value £ b Table »
Coluan 17, .:"uismuv:::m m ‘(';.15'{. hs).t or riparian (ground wmter) vegetation {Table L-1S), multdplied l:v the

Sum of Colume 1, 2 and 3.
8un of Columnp 5 and 6,
Weighted unit valve for riparian (ground water) vegotation (Teble L-15} mltiplied by the riparian acreags for Verdugo Subava {Table 1-30).
Sum of Coluwms 8, 9 and 10, *

) .
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Supplemental Information for Crescenta
Valley County Water District and Ia Canada
Irrigation District Service Areas

Gross delivered water to Crescenta Valley County Wateyr District and
La Capada Irrigation District Service areas is derived from ground water ex-
tractﬁ.ons and import. Disposal of gross delivered water is through consumptive
vse on land use areas and water system losses. The residual amounts of gross
delivered water become recharge to the ground water reservoir as deep percola-
ticn on land use arsas and cesspool recharge due to the lack of sewers within
theese service areas. |

The consumptive use of delivered water from land use areas, including
consumption of water system losses for these service areas, is shown in Table
T-12. The values computed in Table T-12 are derived from average unit values
for the consumptive use of delivered water (Table I~15, Appendix L, excepting
residential classifications from Table R-1l, Appendix R) for Verdugoe Subarea.
As heretofore discussed in Chapter VI, the integrated consumptive use computed
from unit vaiues is the average unit value representative of the subarea.
Variations may occur in the amount of water delivered to each land use classi-
fication for aifferent water service areas. Since the combined service areas .
of Crescenta Valley County Water District and La Canada Irrigation District
are equal to approximately 50 percent of the total valley £ill area of Verdugo
Subarea and Monk Hill Basin within the Upper Los Angeles River ares, it is
belicved that the average unit values for consumptive use of delivered water
are applicable. _

Since the average unit valves of consumptive use of delivered water

are dependent on the gross water delivered to Verdugo Subarea, the gross



amounts imported fiom the Colorado River and delivered ta the valley £i11
area by Crescenta Vallsy County Water Digbrict and La ca.r}ada Irrigation
District are also ghown in Table T~12.

-
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! ESTIMATED CONSUMPTIVE USE OF DELIVERED WATER AND AMOUNTS
OF IMPORTED WATER FOR CRESCENTA VALLEY COUNTY WATER DISTRICT
4D LA CANADA IRRIGATION DISTRICT SERVICE AREAS, VALLEY FILL AREA

In Acre-Feet
:Consumptive Use of delivered wabera: Import
Year : ] Service Areas - : Service Arcas
¢ Crescenta Valley : La Canada :Crescenta Valley:La Canada
‘ : (1) s €2) - (3) i (h)
1928-29° - 380 150 0 0
29-30 360 140 (8] 0]
1930-31 340 10 0 0
31-32 310 130 0 0
32-33 340 0 o] 0
33-34 430 130 ¢] 0
3k-35 380 130 0 0
1935-36 1,00 150 0 0
36-37 ; Lo 150 0 6]
37-38 h2o 10 0 0
38-39 190 150 0 0
39-40 550 170 0 0
1940-41 1470 140 0 0
Li-42 690 210 0 0
L2-43 620 210 0] 0
Li3-}) 660 200 0 0
Lh-k5 720 220 0 o]
194h5-46 890 . 260 0 0
hé-h7 960 280 0 0
47-48 1,260 330 0 0
L18-L49 1,170 290 0 ¢
L9-50 1,140 280 0 - 0
1950-51" 1,380 30 0 0
51-5 1,250 300 0 30°¢
52-53 1,630 380 0 110
53-5L 1,630 390 Oy 120
54-55 1,670 380 L80 260
1955-56 ' 1,880 L20 880 180
56-57 2,010 L4150 1,000 380
57-58 2,130 1450 600 L20
29-Year Average '
1929-57 860 230

a. Based on acreages for the water service areas (Table X-7, Appendix X) and
the average unit values for consumptive use of delivered water in Verdugo
Subarea (Table L-15, Appendix L, excepting residential which are from
Table R-1, Appendix R) plus consumptive use of water system losses computed
in the same manner as in Table 36,

b. Purchase of Colorado River water commenced June 1955 (Table M-3, Appendix M,
Column 7) minus import delivered to hill areas '(Table J-13, Appendix J).

c. Purchase of Colorado River water commenced February 1952 (Table M-3, Appendix
M, Column 6) minus import delivered to hill areas (Table J-3, Appendix J).
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