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CONVERSION FACTORS 

English to Metric System of Measurement 
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Pressure pounds per square inch (psi) 

Temperature Degrees Fahrenheit (oF) 
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25.4 
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0.7460 
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kilowatts (kW) 
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FOREWORD 

The Department of Water Resources as interim Watermaster for the 
Upper Los Angeles River Area (ULARA) is pleased to submit this report of 
water supply conditions in ULARA during the 1977-78 water year. It was 
prepared in accordance with the agreement between the Cities of Los Angeles, 
Glendale, Burbank, and San Fernando and the State, effective July I, 1976. 
This agreement, together with Part 4, Division' 2, of the California Water 
Code, authorized this publication and the Department's administration of 
the Watermaster service area. 

The final Judgment in the case of the City of Los Angeles vs. 
City of San Fernando was entered on January 26, 1979, and Melvin Blevins 
of the Los Angeles Department of t.Jater and Power was appointed Watermaster 
effective that date. Agreement has been reached to transfer record 
keeping from the State to the new Watermaster. This will be the final 
report prepared by the State for this Watermaster area. 

This report includes information on ground water extractions 
and levels, use of imported water, recharge operations, water quality 
conditions, and other pertinent information pursuant to the agreement 
between the parties and the State. 

The Watermaster wishes to acknowledge and express appreciation 
for the assistance and support received from the many public and private 
organizations and individuals whose contributions were essential to this 
report. 

South'ern District 
and Watermaster 
Reg. C. E. No. 8075 

iii 



iv 

TABLE OF CONTENTS 

FOREWORD . . .. . · . . . . 
ORGANIZATION 

1. INTRODUCTION . . . . 
History of Adjudication 
Watermaster Service • • . • 
Summary of 1977-78 Operating Conditions . . . . . . 

II. WATER SUPPLY CONDITIONS • 

Precipitation ••••• 
Runoff and Outflow from ULARA 
Ground Water Recharge 
Ground Water Table Elevations 
Water Reclamation ••••• 

. . . . 

Water Quality ••••••• 
Ground Water Contamination By Gasoline 

III. WATER USE AND DISPOSAL . . .. . 
Ground Water Extractions •••• 
Imports and Exports of Water • • • • 
Physical Data By Basins •••• 

APPENDIXES 

A. Ground Water Extractions ••• • • 
B. Mean Daily Discharge 

at Key Surface Runoff Gaging Stations 

FIGURES 

. . . 

. . . . 

1 Fluctuation of Water Level Elevation 
at Wells in the San Fernando Basin . . . . . . . 

2 

3 
4 

Fluctuation of Water Level Elevation at Wells 
in the San Fernando, Sylmar, and Verdugo Basins 

Mineral Constituents of Water Sources in the ULARA 
Ground Water Extractions and Use 

of Imported Water in Upper Los Angeles River Area ••.. 
5 Monthly Water Demand and Average 

Rainfall in Upper Los Angeles River Area • • . • • • • . • 

TABLES 

1 Summary of Operating Conditions 1976-77 and 1977-78 · · · · 2 Precipitation . . . . . . . . · · 3 Monthly Runoff at Selected Gaging Stations · · · · · · 4 Separation of Surface Flow at Stations F-57C-R and F-252-R · 5 Spreading Operations . . . . . . . . · · . · · · · 

iii 

vi 

1 

4 

5 

9 

9 
13 
15 
16 
17 
26 
27 

31 

31 
32 
33 

41 

47 

24 

25 
28 

32 

33 

7 
12 
13 
15 
16 



6 
7 
8 
9 

1 
2 
3 
4 
5 

TABLES (Con' d. ) 

Water Reclamation Plants, 1977-78 ••.• 
Representative Mineral Analysis of Water 
ULARA Imports and Exports • • • 
1977-78 Summary of Water Supply and Disposal by Basins 

PLATES 

Upper Los Angeles River Area • • . . 
Location of Wells and Hydrologic Stations 
Ground Water Contours, Spring 1978 
Ground Water Contours, Fall 1978 
Lines of Equal Change .in Ground Water Elevation, 

Fall 1977 to Fall 1978 . . . . . . . . . . . . 

17 
30 
34 
36 

2 
10 
18 
20 

22 

v 



vi 

Jack J. Co€ • • •• 

Richard E. Angelos 

Harry Hashimoto • . 

State of California 
The Resources Agency 

DEPARTMENT OF WATER RESOURCES 
Southern District 

.. ' . . ' " ", . ' " .. 

Chief, Southern District 

Chief, Water Projects Branch 

Chief, Watermaster and 
Special Studies Section 

This investigation was conducted and the 
report was prepared by 

Leonard C. Nagler • 
Rudy Angerbauer • • 

Raymond Woo • • 
Joseph F. Scott •. 
Tom Smith • • • • 
John Stanley 
Phyllis J. Yates 
Margot Hottum 
Dean H. Wilson 
Mila C. Dery 

assisted by 

D.eputy Watermaster 
Deputy Watermaster 

Assistant Engineer Water Resources 
• Water Resources Technician II 

Water Resources Technician II 
• • Water Resources Technician II 

• • • • • . • • • Research Writer 
Graduate Student Assistant 

. • • • • Head, Drafting Services 
• • • • Management Ser,{ices Technician 

• • • •• Data Processing Technician, Range B Vance Dean ~ • 
Melba P. Apante 
Faith I. Zessman 

• • • • . • • •• Senior Word Processing Technician 

Lorenzo Y. Tokuyama •. 
Oscar Tapia 

Composer Operator-Vari-Typer 
• Student Assistant 

. . . . . . • Student Assistant 



I. INTRODUCTION 

Upper Los Angeles River Area (ULARA) encompasses all the watershed 
of the L9S Angeles River and its tributaries above a point in the 
River designated as Los Angeles County Flood Control District (LACFCD) 
Gaging Station F-57C-R, near the junction of the Los Angeles River 
and the Arroyo Seco (Plate 1). ULARA encompasses 132 900 hectares 
(328,500 acres), composed of 49 700 hectares (122,800 acres) of valley 
fill, referred to as the ground water basins, and 83 200 hectares 
(205,700 acres) of hills and mountains. ULARA is bounded on the north 
by the Santa Susana Mountains and on the east by the San Rafael Hills, 
which separate it from the San Gabriel Basin. To the south, the Santa 
Monica Mountains separate it from the Los Angeles Basin; to the west 
lie the Simi Hills. 

ULARA has four distinct ground water basins. The water supplies of 
these basins are separate and are replenished by deep percolation 
from rainfall and from a portion of the water that is delivered for 
use within these basins. The four ground water basins in ULARA are 
the San Fernando, Sylmar, Verdugo, and Eagle Rock Basins (Plate 1). 

The San Fernando Basin, the largest of th~ four basins, consists of 
45 325 hectares (112,000 acres) and comprises 91.2 percent of the 
total valley fill. It is bounded on the east and northeast by the 
San Rafael Hills and Verdugo Mountains, on the south by the Santa 
Monica Mountains, and on the northwest and west by the Santa Susana 
Mountains and Simi Hills. 

The Sylmar Basin, in the northerly part of ULARA, consists of 
2 266 hectares (5,600 acres) and comprises 4.6 percent of the total 
valley fill. It is bounded on the north and east by the San Gabriel 
Mountains. On the south, it is separated from the San Fernando Basin 
by the eroded limb of the Little Tujunga syncline and the Mission 
Hills. On the west are the Santa Susana Mountains. 

The Verdugo Basin, north and east of the Verdugo Mountains in ULARA, 
consists of 1 781 hectares (4,400 acres) and comprises 3.6 percent 
of the total valley fill. It is bounded on the north by the 
San Gabriel Mountains, on the east by a ground water divide separating 
it from the Monk Hill Subarea of the Raymond Basin, on the southeast 
by the San Rafael Hills, and on the south and southwest by the Verdugo 
Mountains. 

The Eagle Rock Basin, the smallest of the four basins, is in the 
extreme southeast corner of ULARA. It comprises 324 hectares 
(800 acres) and consists of 0.6 percent of the total valley fill. 

1 



2 

o 
I 
o 

I t 
I 

i 
I 

SeAL! 
KILo.nUIl 

• • • • I t i 
I I t • • • 

MIL" 

i • I • 



s 

* ~. ' , i' ~. 
-~~~ ~ :}~. 

~ . ~ ci~? :' 
.. . -~ _, ,-

- ' .. ,, -

.: 

F-17C-1I 

E AGLE ROCI' 

PLATE 

• .,...,; Ca.T~1 .... 0 c. U.SIioS. QIU&O!I 

DarUil IS ME.I. .. 3[A L£'1(L 

C~TOUIII ... Tllt_LS "'.100 .. .., 400 '([T 

ROCK BASIN 

UPPER LOS 
RIVER 

1919 

ANGELES 
AREA 

3 



History of Adjudication 
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ULARA was established by the JUDGMENT AFTER TRIAL BY COURT in 
Superior Court Case No. 650079, entitled The City of Los Angeles, 
A Municipal Corporation, Plaintiff, vs. City of San Fernando, et al ., 
Defendants, signed March 14, 1968 by the Honorable Edmund M. Moor, 
Judge of the Superior Court. Prior to the Judgment, numerous pre­
trials were held subsequent to the filing of the action by the 
City of Los Angeles in 1955 and before the trial commenced on 
tv!arch 1, 1966. 

On March 19, 1958, an Interim Order of Reference was entered by the 
Court directing the State Water Rights Board, now known as the State 
Water Resources Control Board (SWRCB), to study the availability of 
all public and private records, documents, reports, and data relating 
to a proposed order of reference in the case. The Court subsequently 
entered on June 11, 1958, an "Order of Reference to State Water Rights 
Board to Investigate and Report upon the Physical Facts (Section 2001, 
Water Code)". 

A final Report of Referee was approved on July 27, 1962, and filed 
with the Court. The Report of Referee made a complete study of the 
geology, insofar as it affects the occurren~e and movement of ground 
water and the surface and ground water hydrology of the area. In 
addition, investigations were made of: the history of the horizontal 
and vertical location of the beds, banks, and channels of the Los 
Angeles River and its tributaries; the arens, limits, and directions 
of flow of all ground water within the area; the quality of the 
ground water in the basins; all sources of water, whether they be 
diverted, extracted, or imported, etc. This was the basis for the 
Judgment. 

The City vi LV~ Angeles filed an appeal with the Court of Appeals, 
which held a hearing on November 9, 1972, and issued its opinion on 
November 22, 1972. The opinion, prepared by Judge Compton and 
concurred in by Judges Roth and Fleming, reversed, with direction, 
the original Judgment handed down by Judge Moor. In essence, the 
City of Los Angeles was given rights to all water within ULARA 
including the use of the underground basins. The defendants, how­
ever, were given the right to capture "return water", which is water 
purchased from The Metropolitan Water District of Southern California 
(MWD) that percolates into the basin. 

A petition for rehearing was filed on December 7, 1972, but was 
denied by the Court of Appeals. On January 2, 1973, the defendants 
appealed to the State Supreme Court. The Court on March 2, 1973, 
advised the parties it would hear the case. The hearing was held 
on January 14, 1975. 

On May 12, 1975, the California Supreme Court issued its decision on 
the 20-year San Fernando Valley Water Litigation. This decision, 
which became final on August 1, 1975, upheld the Pueblo Water Rights 
of the City of Los Angeles to all ground water in the San Fernando 
Basin derived from precipitation within ULARA. The City of 
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Los Angeles' Pueblo Water Rights were not allowed to extend to the 
ground waters of the Sylmar and Verdugo Basins. 

The City of Los Angeles was also given rights to all San Fernando 
Basin ground water derived from water imported by it from outside 
ULARA and either spread or delivered within ULARA. The Cities of 
Glendale and Burbank each were given rights to all San Fernando 
Basin ground water derived from water that each imports from outside 
ULARA and delivered within ULARA. 

Final Judgment was entered on January 26, 1979. Copies of the final 
judgment are available from the ULARA Watermaster, Post Office 
Box Ill, Los Angeles, CA 90051. 

Watermaster Service 

Watermaster Service is administered by the Department of Water 
Resources (DWR) under Article 2, Chapter 2.5, Division 1 and Part 4, 
Division 2, of the California Water Code. Section 4025 authorizes 
DWR to form Watermaster Service Areas. Pursuant to Section 4026, 
such areas are created from time to time as rights to water are 
ascertained and determined. Particularly where ground water is 
concerned, such rights are usually ascertained or determined by court 
decree. 

The ULARA Watermaster Service Area was formed on April 19, 1968. 

In the Judgment of March 14, 1968, the Court appointed DWR as Water­
master to keep the Court fully advised in the ·premises and to assist 
the Court in the administration and enforcement of the provisions of 
the Judgment. The California Supreme Court decision of August 1, 
1975, reversed the trial court judgment. Pending a final judgment, 
the parties to the original trial court judgment agreed that DWR 
should continue to act as Watermaster on an interim basis. The 
costs of the Interim Watermaster service are shared one-half by the 
parties and the other half by the State. Melvin Blevins of LADWP 
was appointed Watermaster. 

The DWR as Interim Watermaster for ULARA performed the responsibil­
ities as required in the agreement between parties, dated March 10, 
1977, with an effective date of July I, 1976. This work included 
keeping records on all ground water extraction data (Appendix A) 
and other information, on a monthly basis, and the preparation of 
annual reports for the water years 1976-77 and 1977-78. 

In preparing the 1977-78 annual report, DWR collected and reported 
all information affecting and relating to the water supply and 
disposal within ULARA. Such information includes the following 
items: 

1. Water supply 

a. Precipitation and runoff 
b. Imports and exports 
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2. Water use and disposal 

a. Extractions 
(1) Used in valley fill area 
(2) Exported from each basin 

b. Water outflow 
(1) Surface 
(2) Subsurface 
(3) Sewers 

3. Water levels 

4. Water quality 

5. Watermaster administrative budgets and costs 

6. Ownership and location of new wells 

Summary of 1977-78 Operating Conditions 

6 

Table 1 compares statistics for this period of record and the prior 
water year. 

Rainfall in the valley fill area was 215 percent of normal as compared 
to 89 percent of normal the year before. Runoff increased by 
617 percent, increasing by 1,016 percent the amount of water con­
served by LACFCD in its spreading basins. 

Ground water extractions increased in the San Fernando Basin this 
year but decreased in the Sylmar and Verdugo Basins. 

For ULARA, gross imports increased by 124 659 cubic dekametres 
(101,061 acre-feet), or 28 percent. While the import total shows an 
increase, imported Colorado River water decreased by about7 189 deka­
metres (5,828 acre-feet) and Northern California water increased by 
3 892 dekametres (3,155 acre-feet). Exports of Owens River water 
increased by 123 145 cubic dekametres (99,834 acre-feet) or 86 percent. 

Sewage export was 133 959 cubic dekametres (108,601 acre-feet) in 
1977-78, a decrease of 3 percent. 

Water levels at key wells have dropped since the early 1940's from 
0-3.05 metres (0-10 feet) in Canoga Park to 24.38-30.48 metres 
(80-100 feet) in the area between the Cities of Glendale and 
Burbank. Levels have not changed as drastically in Verdugo Basin. 
Sylmar Basin levels have dropped by 15.24-18.29 metres (50-60 feet) 
since the early 1940's. In 1977-78 the water levels rose in all por­
tions of the basin except the western portion where there was no 
significant change. 

Expenditures for Watermaster Service amounted to $0.46 per acre-foot 
of ground water extracted. This was an increase of $0.29 per acre­
foot over the previous year, largely because no report was published 
in 1976-77. However, the 1977-78 expenses reflect the cost of 
both the 1976-77 and 1977-78 reports. 



TABLE 1 

SUMMARY OF OPERATING CONDITIONS 
1976-77 AND 1977-78 

Item 

Parties 
Active pumpers 
Active nonpumpers (within valley fill) 

Watermaster expenses (fiscal year) 
Watermaster expenses per acre-foot pumped 

Valley rainfall, in inche~/ 
- a/b/ Spreading operations, in acre-teet--

LACFCD 
Los Angeles, City of 

Extractions, in acre-feet* 

Gross imports, in acre-feet* 
Colorado River water 
Northern California water 
Owens River water 

Delivered to hill and mountain 
areas, in acre-feet 

Exports, in acre-fee~/ 
Owens River water -
Sewage 

Total 

Water 
1976-77 

24 
18 

0 

$24,358.00 
$ 0.17 

14.19 

5,039 
3,158 

140,019 

29,005 
26,118 

302,881 
358,004 

48,686 

115,640 
111,510 

year 
1977-78 

24 
18 

0 

$37,770.00 
$ 0.46 

35.43 

51,181 
34,268 

81,398 

23,177 
29,273 

406,615 
459 , 065 

e/ 

215,474 
108,601 

a/ Breakdown of spreading operations as to sources of water is shown in 
Table 5. 

b/ 
~/ 
d/ 

e/ 

* 

One acre-foot = 1,2335 cubic dekametres. 
One inch = 25.4 millimetres. 
This value represents the summation of the gross amount of water delivered 

to and exported from ULARA. It does not include operational releases, 
reservoir evaporation, and water spread during the year. 

Not required for 1977-78. 
Excluding Eagle Rock Basin 
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II. WATER SUPPLY CONDITIONS 

ULARA depends on many water sources to meet the demand created by 
rapid growth of industry and population. At present, the water 
supply of ULARA consists of: precipitation on the watershed which 
includes portions of the San Gabriel, Verdugo, Santa Monica, and 
Santa Susana Mountains; ground water that is in storage in the 
four basins; imports from the Mono Basin-Owens River system; imports 
from the Colorado River; and imports from Northern California made 
available by the State Water Project. 

Precipitation 

ULARA has the climate of an interior valley and is hotter in the 
summer and wetter in the winter than the coastal areas. 

Precipitation varies considerably throughout ULARA, depending on 
topography and elevation. Mean seasonal precipitation ranges from 
about 355.6 millimetres (14 inches) at the western end of the 
San Fernando Valley to 889.0 millimetres (35 inches) in the 
San Gabriel Hountain3. Approximately 80 percent of the annual 
rainfall occurs from December through March. 

Precipitation in the valley is evaluated separately from that ' in 
the hills and mountains. The valley is made up 'of the four ground 
water basins, whereas the hills and mountains comprise the remain­
ing areas in ULARA. 

Precipitation in the hills and mountains is evaluated to relate 
the runoff from the watersheds of Big Tujunga, Pacoima Creek, and 
Sycamore Canyon to the runoff records which are included in this 
report and also to evaluate the ground water recharge. (See Plate 2 
for location ,of precipitation stations.) 

The 1977-78 water year experienced above average rainfall. The 
valley floor received 899.92 millimetres (35 .. 43 inches) of rain, 
whereas the mountains received approximately 1 316.48 mi11imetres 
(51.83 inches). The weighted average of both valley and mountain 
areas was 1 138.94 mi11imetres (44.84 inches) a rise of 732.03 mill i­
metres (28.82 inches) from last year. The 90-year (1881-1971) 
average precipitation for the valley and mountains is 417.83 mi11i­
metres (16.45 inches) and 542.29 mi11imetres (21.35 inches)~ 
respectively. Table 2 presents a record of rainfall at 22 key 
precipitation stations which were used to develop the 90-year 
average rainfall and are described in the Report of Referee. 

9 
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TABLE 2. PRECIEFATIO#/ 
(inches)-

Station 1977-78 
1976-77 Percent of 

LACFCD 90-year Precipi- Precipi-
Number Name mean tation tation 

HC Upper Frank1fn Canyon 
ReservoirE- d 18.31 17.56 43.92 

l3B H011YWOOd-B1i~1 16.69 15.29 38.20 
14C Roscoe-Merri11-1 15.40 15.70 38.82 
15A Van Nuys 15.07 13.17 36.69 
17 Sepulveda Canyon-Mulholland 

Highway d 19.07 16.71 44.98 
21B Woodland Hi11s-1 dl 14.39 13.40 37.31 
23B-E Chatsworth ReSer~?ir- 14.57 11. 86 33.80 
25C Northridge-LADWP- 14.52 12.02 31.44 
29D Granad~/Hi11s 17.33 13.26 el 
30B Sylmar- 16.66 15.98 39-:-37 
33A-E Pacoima Dam 18.72 19.56 39.10 
47D Clear Creek-City School 30.59 20.98 73.08 
53D Colby I s Ranch 29.75 18.82 61. 86 
54C Loomis Ranch-Alder Creek 20.47 14.40 39.30 

210B Brand Park d 18.71 16.80 41.90 
251C LaCrescenta-1 23.50 17.00 52.25 
259D Chatsworth-Twin Lakes 17.88 13.36 36.05 
364 Haines Canyon-Low~7dl 24.06 20.29 fl 
703 G1enda1e-Mclntyre-- 17.65 15.48 II 
705 Pacoima Cyn-City Road Gauge 23.44 20.50 II 
470 ** Tujunga-Mill Cr1ek Summit" 20.83 17.15 II 

1074E Little G1eason-£ 24.65 17.56 58-:-94 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
Weighted average for valley stations - 35.43 inches (1977-78) 
Weighted average for mountain stations - 51.83 inches (1977-78) 

al Data furn~shed by Los Angeles County Flood Control Distr1ct (LACFCD). 
bl One inch = 25.4 mi11imetres. 
cl 11C substituted for Franklin Canyon Station No. 12. 

703 for Glendale Station 295G 
1074E for Santa Clara Ridge Station No. 419. 

dl Valley Station 
el Incomplete record (1977-78) 
II Discontinued 
** Reported in 1976-77 as Station 1029B, 

12 
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240 
229 
252 
243 

236 
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232 
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Runoff and Outflow from ULARA 

Station 

F-57C-R 
Loll Angeles 

River 

F-252-R 
Verdugo 
Channel 

E285-R 
Burbank 
StOI'1ll Drain 

F-300-R 
L. A. River 
Tujungs Ave . 

F-168-R 
Big Tujunga 

Dam 

118B-R 
Paco1lla Dam 

The drainage area of ULARA contains 133 100 hectares (329,000 3cres), 
of which 83 600 hectares (206,700 acres) are hills and mountains. 
The drainage system, in turn, is made up of the Los Angeles River 
and its tributaries. Surface flow in spring originates as: storm 
runoff from the hills and mountains; storm runoff from the 
impervious areas of the valley; operational spills of imported 
water; industrial and sanitary waste discharges; and rising water. 

A number of stream-gaging stations are maintained throughout ULARA, 
either by LACFCD or U. S. Geological Survey (USGS). The Water­
master has selected six key gaging stations which, in effect, 
record major runoff from hydrologic areas in ULARA. 

Table 3 summarizes the monthly runoff for these gaging stations and 
compares the 1976-77 water year with the 1977-78 year. The changes 
in runoff reflect the increase in rainfall in the valley and the 
increase in rainfall in the mountains. 

TAILE ] 
MONTHLt "UNOFF AT SELECTED GAGING STATIONS 

(I. acre,'eel,a 

Water Honth 
Year Oct. Nov. Dec. Jan. Feb. Mar. Apr. Hay June July Aug. Sept. 

1976-77 3338 3467 2838 18950 1010 7570 435 16350 7J8 1040 9960 317 
1977-78 454 548 21557 42969 100936 156710 24728 7987 1267 1474 1639 6394 

1976-77 153 216 37J 1271 253 468 93 827 73 50 311 30 
1977-78 108 73 1402 2401 11896 8295 341 66 15 72 48 22 

1976-77 1062 859 758 1883 636 1080 657 1710 684 706 1480 649 
1977-78 732 651 1970 2484 7925 10987 5913 922 727 778 799 797 

1976-77 1153 1902 1590 11580 524 4230 244 9350 218 177 5770 111 
1977-78 84 159 10570 30047 77737 151444 47284 3632 1069 938 1151 4990 

1976-77 332 146 16 464 237 278 219 1360 154 21 142 181 
1977-78 474 85 311 4894 18244 38608 11409 6297 6453 1855 1053 897 

1976-77 105 54 19 11 0 0 169 110 38 0 0 2 
1977-78 0 0 0 2412 8651 15493 5614 2673 2139 1610 344 300 

Total 

66,013 
366,663 

4,318 
24,739 

12.164 
34,685 

36,849 
329.105 

3,550 
90,580 

508 
39.236 

a 1 acre-foot - 1, 233 cubic dekametre. 

13 
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Station F-57C-R registers all surface outflow from ULARA. 

Station F-252-R registers flow from Verdugo Canyon plus 
flows from Dunsmore and Pickens Canyons. 

Station E-285-R registers flow from the westerly slopes 
of the Verdugo Mountains and some flow east of Lankershim 
Boulevard. It also records any releases of reclaimed 
waste water discharged by the City of Burbank. 

Station F-300-R registers all flow west of Lankershim 
Boulevard plus outflow from Hansen Dam that is not spread. 
These records also include releases from Sepulveda Dam, 
which may include extractions from Reseda wells. 

Station F~168-R registers all releases from Big Tujunga Dam, 
which collects runoff from Tujunga Canyon northeast of the 
Dam. Runoff below this point flows to Hansen Dam. 

Station 118B-R registers all releases from Pacoima Dam that 
originate in Pacoima Canyon. Runoff below this point flows 
to the Lopez and Pacoima spreading grounds and on down to 
the Los Angeles River. 

The locations of these key gaging stations are shown on Plate 2. 
The mean daily discharge rates for these six gaging stations 
during 1977-78 are summarized in Appendix B. 

The Watermaster has attempted to compute the surface flow of the 
Los Angeles River at gaging Station F-57C-R as to the sources, 
i.e., storm runoff from precipitation, Owens River water, rising 
water or industrial and reclaimed waste water discharges. The 
Watermaster utilized the procedures outlined in the Report of 
Referee for estimating the approximate flow rates and sources of 
water passing gaging Station F-57C-R. A similar request was made 
for Station F-252-R. A summary of the procedures used follows and 
a tabulat.ion of the computed flows is shown in Table 4. 

The base low flows were separated from the surface runoff by the use 
of the hydrographs of Station F-57C-R. Base flows consist of rising 
water and industrial waste plus reclaimed water. Separation of base 
flow from surface runoff is based on the following assumptions: 

Rising water equals base low flow minus the sum of 
industrial waste and reclaimed water. Industrial wastes 
are estimated from City of Los Angeles waste permits and 
the low flows in the Burbank-Western storm drain which 
includes waste water. 

When the City of Los Angeles diverts water at the Head­
works spreading grounds, all the rising water is diverted. 

When there is no diversion, a portion of the rising water 
may percolate upstream from· Station F-57C-R. 

t. 
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TABLE 4 
SEPARATION OF SURFACE FLOW AT STATIONS F-57C-R AND F-252-R 

(in acre-feet)E.I 

Base low flow Surface runoff Total ' 
Period Rising I' Waste Owens Net measured 

water discharge River stonn outflow 

Station F57C-R 

1971-72 3 602~j 8,219 0 35,049 46,870 
1972-73 4: 59 6~/ 8,776 0 100,587 113,959 
1973-74 2 694~/ 6,366 0 79,818 88,878 
1974-75 ' 427~1 7,318 0 56,396 64,141 
1975-76 261~/ 6,741 0 32,723 39,725 
1976-77 83¢ / 7,128 0 58,046 66,013 
1977-78 1. 331~/ 7,449 0 357,883 366,663 

29-year average 
1929-57 6,810 770 1,580 30,790 39,950 

Station F252-R 

1971-72 2,050 0 0 2,513 4,563 
1972-73 1,706 0 0 7,702 9,408 
1973-74 1,772 0 0 5,613 7,385 
1974-75 1,333 0 0 4,255 5,588 
1975- 76 2,170 0 0 2,380 4,550 
1976-77 1,683 0 0 2,635 4,318 
1977-78 1,168 0 0 23,571 24,739 

al May include r1E1ng water past rubber dam at Headworks Spreading Grounds, 
Verdugo Channel, and L. A. River Narrows. 

bl 1 acre-foot = 1.2335 cubic dekametres. 

The surface runoff obtained from the hydrographs of Station F-57C-R 
consists of net storm runoff and Owens River water. The separation 
of surface runoff into these two components is based on the follow­
ing assumptions: 

Net storm runoff equals surface runoff minus Owens River 
water. 

If the Headworks diversion structure is used, all releases 
of Owens River waters are diverted to the Headworks spread­
ing grounds. If the Headworks diversion structure does not 
divert water, all releases of Owens River waters are 
considered as passing Station F-S7C-R. 

Ground Water Recharge 

Local precipitation can have a marked influence on the ground 
water supply and water in storage. However, there is a wide vari­
ation in the annual amount of runoff as a result of changes in 
both precipitation and retentive characteristics of the watershed • 

15 



The accelerated urban development in ULARA has resulted in much 
of the rainfall being collected and routed into paved channels" 
which ,discharge into the Los Angeles River, and subsequently being 
carried out of the Basin. 

To somewhat overcome the rapid outflow due to urbanization, Pacoima 
and Hansen Dams, originally built for flood protection, are 
currently being utilized to regulate storm flows to recapture the 
flow in downstream spreading bas'lns operated by LACFCD, as well as 
the City of Los Angeles. 

LACFCD operates the Branford, Hansen, Lopez, and Pacoima spreading 
grounds. The City of Los Angeles, in turn, operates the Tujunga 
and Headworks spreading grounds. Plate 2 shows the location of 
these ' spreading basins. The spreading grounds operated by LACFCD 
are utilized for spreading native water, whereas the spreading 
grounds operated by the City of Los Angeles are utilized to spread 
Owens River and native waters, ground water and the discharge from 
the Reseda wells. Table 5 summarizes the spreading operations for 
the 1977-78 water year. 

Ground Water Table Elevations 

Month 

1977 
October 
November 
December 

1978 
January 
February 
March 
April 
May 
June 
July 
August 
September 

Totals 

During the 1977-78 water year, the Watermaster collected and 
processed data to determine prevailing ground water conditions in 
ULARA during the spring and fall of 1978. Plates 3 and 4, which 
were provided by the Los Angeles Department of Water and Power, 
show these conditions. Change in ground ~ater surface elevation 
from fall of 1977 to fall of 1978 as presented in Plate 5 reflects 
the effects of variations in spreading, ground water extractions, 
and rainfall. 

Native Water Spread by Los Angeles 

TABLE 5 

SPREADING OPERATIONS 

(in acre-feet)~1 

Water SJlread by C i ~y of Lo. Anll.e les 
County Flood Control District Tujunga Spreading Ground. Headworlts Spread!n Gr ound s 

Spreading Basins ut:ouna waeer 
Native Owens River Owens River Reseda effluent 1nal 

Branford Hansen Lopez Pacoima \la ter wster wa ter well. L. A, River--

0 O· 0 0 0 0 0 0 172 
1 0 0 0 0 0 0 0 125 

253 0 0 563 0 0 0 0 92 

450 4,286 48 2,294 1 , 804 0 0 0 0 
664 4,215 23 3,114 4,197 0 0 0 0 
662 5,776 0 5,165 200 2,937 0 0 0 

91 4,954 0 4,905 0 8,034 0 0 0 
3 3,409 33 2,064 1,660 2,112 0 0 283 
8 2,863 242 1,371 4,069 0 0 0 720 
0 1,205 90 971 891 0 0 0 510 
1 728 9 0 0 626 0 0 929 
9 687 0 25 0 4,538 0 0 369 

2,142 28 , 122 445 20,472 12,821 18 , 247 0 0 3,200 

~/ Includes industrial discharge, ground water effluent, and surface runoff diverted from Los Angeles River 
to Headworks Spreading Gr'ounds, 

~I One acre-foot a 1.2335 cubic dekametres 

16 
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Due to increased rainfall in the water year 1977-78, a major rise 
in water levels occurred in the vicinity of the Hansen Spreading 
Grounds (60'), the Headworks Spreading Grounds (60'), the Verdugo 
Basin (20') and rises in every portion of the eastern part of the 
basin" The western portion of the basin had no significant change 
in wa ter ~levels. 

Figures 1 and 2 depict the water levels at key wells; their approxi­
mate locations are indicated by number shown on map on Figure 2. 

Water Reclamation 

Water reclamation could provide a source of water for irrigation, 
industrial, and recreational uses. Seven waste water reclamation 
plants are in operation in ULARA. A tabulation of operating water 
reclamation plants is shown on Table 6. 

The design of the Sepulveda Basin Water Reclamation Plant has 
been completed. It provides for a plant capacity of 1.75 cubic 

Plant 

TABLE 6 

WATER RECLAMATION PLANTS, 1977-78 

Quantity treat1d 
in acre-feet2. 

San Fernando Basin 

City of Burbank 

Los Angeles-Glendale 

Indian Hills Mobile Homesf/ 

Rocketdyne (Santa Susana Field Laboratory) 

The Independent Order of Forester~/ 

7 171b / , 

2, 721~J 

21~/ 

45. flJ-/ 

17.¢/ 

Verdugo Basin 

af 
li/ 
.£/ 

d/ 
e/ 
f/ 
iJ 

Crescenta Valley County Water District 101.5#/ 

One acre-foot - 1.233 cubic dekametres. 
Total water delivered to Burbank cooling towers, 1,494 acre-feet, 

includes 50 percent evaporation and the rest to Los Angeles River . 
Operational during July, August, September 1978 only due to"repairs. 

Total water delivered to cooling towers in Glendale 86 acre-feet, 
includes 50 percent evaporation and the rest to Los Angeles River. 

Used for land irrigation 
Area I - 6.7 acre-feet; Area II - 6.6 acre-feet; Area III -

32.3 acre-feet. 
Water supply from nearby well. 
Water supply from pipeline from LADWP. 

17 
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metres per second (40 million gallons per day--mgd), with treated 
effluent to be used for irrigation of the Sepulveda Basin recre­
ation area and perhaps for ground water recharge. The project 
will not proceed until the Environmental Protection Agency (EPA) 
completes an assessment of the facility's needs and the approval 
of State and Federal construction grants has been received. 

The City of Los Angeles, along with other State and local agencies, 
is participating in the development of a regional water reclama­
tion study in Southern California. The objective of this study is 
to prepare a coordinated water reclamation plan for the Los Angeles 
and Orange County areas. This study is estimated to be completed 
in 1980. 

Water Quality 

Water resources management must take into account water quality as 
well as water supply. The total dissolved solids (TDS) concentra­
tion in water is the quality indicator that is generally used. A 
comparison of the TDS content in the various water sources is 
shown in Figure J. Representative mineral analyses of imported, 
surface, and ground waters for 1977-78 are contained in Table 7. 

Imported Water 

A. Owens River-Mono Basin water is sodium bicarbonate in character. 
Its TDS concentration averaged about 210 milligrams per litre 
(mg/l) for 30 years before 1969, the highest record being 
320 mg/l on April 1, 1946, and the lowest, 150 mg/l on 
September 17, 1941. Average TDS concentration for 1977-78 was 
230 mg/l, slightly higher than the 200 mg/l for 1976-77. 

B. Colorado River water is predominantly sodium-calcium sulfate 
in character, changing to sodium sulfate after treatment to 
reduce total hardness. Samples taken at the Burbank turnout 
between 1941 and 1975 indicated a TDS concentration high of 
875 mg/l in August 1955 and a low of 625 mg/l in April 1959. 
The average TDS over the 34-year period was approximately 
740 mg/l. Tests are conducted at the Whitsett Intake Pumping 
Plant which showed an average TDS of 679 mg/l for 1977-78. 

C. Northern California water (State Water Project water) is sodium 
bicarbonate-sulfate in character. It generally contains less 
TDS and is softer than local and Colorado River water. Since 
its arrival in Southern California in April 1972, the water 
had a high TDS concentration of 390 mg/l and a low of 247 mg/l. 
Tests of the Northern California water are taken at the Joseph 
Jensen Filtration Pl~nt. Average TDS concentration during 
1977-78 was 356 mg/l. 

D. Colorado River and Northern California water were first blended 
at the Weymouth Plant in May 1975. In the 1977-78 period, TDS 
had an average value of 552 mg/l. Blending ratios vary at the 
Weymouth Plant and tests are taken from the effluent. Imports 
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of Northern California water in ULARA were increased from 
32 217 cubic dekametres (26,118 acre-feet, 1976-77) to 
36 108 cubic dekametres (29,273 acre-feet, 1977-78). 

Surface Water 

Surface runoff contains salts dissolved from rocks in the tribu­
tary areas. Surface water is sodium-calcium, sulfate-bicarbonate 
in character. In 1977-78, low flows in the Los Angeles River 
above the Los Angeles Narrows had an average TDS content of 
380 mg/l and a total hardness of 130 mg/l. 

Ground Water 

Ground water in ULARA is moderately hard to very hard. The charac­
ter of ground water from the major water-bearing formations is of 
two general types, each reflecting the composition of the surface 
runoff in the area. In the western part of ULARA, it is calcium 
sulfate-bicarbonate in character, while in the eastern part, 
including Sylmar and Verdugo Basins, it is calcium bicarbonate. 

Ground water is generally within the recommended limits of the 
United States Public Health Service Drinking Water Standards, 
except perhaps for wells in the west~rn end of the San Fernando 
Basin having excess concentrations of sulfate and those in the 
lower part of the Verdugo Basin having abnormally high concentra­
tions of nitrate. 

Ground Water Contamination by Gasoline 

In the 1977-78 period, there was no trace of odor or taste of 
gasoline from the pumped water near the Forest Lawn Cemetery. 

The Regional Water Quality Control Board, Los Angeles Region 
considered the case closed following its findings in the final 
report on this problem dated December 1976. 
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III. WATER USE AND DISPOSAL 

Water delivered for use in VLARA is either i~~orted water, local 
ground water, local surface diversions, or a "l:ixture, depending 
on the area and water system operation. During the 1977-78 
water year, the net amount delivered to ~'ater purveyors in ULARA 
was approximately 400 874 cubic dekametres (324,989 acre-feet). 
Of this total, approximately 100 404 cubic dekametres 
(81,398 acre-feet) were extracted and the remaining 300 469 cubic 
dekametres (243,591 acre-feet) were net imports. The Basin 
contains 532 wells, of which 109 are active and 423 are inactive, 
observation, test, capped, etc. 

The adjudication of ground water rights in ULARA restricted all 
ground water extractions, effective October 1, 1968. On that 
date, extractions were restricted to approximately 128 284 cubic 
dekametres (104,000 acre-feet) per water year. This amounted 
to a reduction of approximately 61 675 cubic dekametres 
(50,000 acre-feet) below the previous 6-year average. 

Sparkletts Drinking Water Corporation and Deep Rock Water Company 
are the only parties that extract water from the Eagle Rock Basin. 

Figure 4 illustrates the annual ground water extractions and total 
water imported in ULARA, beginning with the 1944-45 water year. 
Note the change from 1968-69 through the present. 

It can also be noted that, for 10 years before pumping was restricted, 
imports exceeded extractions from 74 010 to 111,015 cubic deka­
metres (60,000 to 90,000 acre-feet) per year and that, for the water 
years 1968-69 to 77-78, the difference increased to between 160 355 
and 246 700 cubic dekametres (130,000 and 200,000 acre-feet) • 

Figure 5 provides an analysis of the monthly relationship between 
rainfall, ground water extractions, and imported supply. Data 
relate to all ULARA and not to anyone specific ground water basin. 
The precipitation values were obtained from stations on the valley 
floor (Table 2). 

Ground Water Extractions 

Because of the August 1, 1975, Supreme Court Decision, the State DWR 
as Interim Watermaster exercises no control over the ground water 
extractions. Appendix A is the record of ground water extractions 
for the 1977-78 water year. 
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Residential, commercial, and industrial expansion in ULARA requires 
the importation of additional water supplies to supplement that 
provided by the ground water basins. 

The imported supplies to ULARA are from the City of Los Angeles' 
Owens-Mono Basin Aqueduct and through the MWD distribution system, 
which consist of California and Colorado River Aqueduct waters. 
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TABLE 8 
ULARA IMPORTS AND EXPORTS 

Source and Agency 

Imports 

Colorado River water 

Burbank, City of 
Crescenta Valley County 

Water District 
Glendale, City of 
Los Angeles, City of 
La Canada Irrigation District 
Las Virgenes Municipal 

Water District (nonparty) 
San Fernando, City of 

Northern California water 

Burbank, City of 
Crescenta Valley County 

Water District 
Glendale, City of 
La Canada Irrigation District 
Las Virgenes Municipal 

Water District (nonparty) 
San Fernando, City of 
Los Angeles, City of 

Owens River water 

Los Angeles, City of* 

Total 

Exports 

Owens River water 

Los Angeles, City of 

Net Import 

Quantity, in acre-feeta 

1976-77 I 1977-78 

4,485 

1,305 . 
10,047 
12,517 

586 

~/ 
65 

29,005 

8,584 

350 
8,311 

156 

6,813 
0 

1,904 
26,118 

302, 881~/:='/ 

358,004~/ 358,004 

115,64~/ -115,640 

242, 36~/ 

9,017 

1,200 
8,753 
3,608 

542 

a 
57 

23,177 

8,235 

638 
9 .. 970 

266 

9,700 
0 

464 
29,273 

406, 6l5~/ 

459,065 459,065 

2l5,~74 -215,474 

243,591 

a/ One acre-foot = 1.2335 cubic dekametres. 
hi The previous value published was revised to reflect the actual measured data 

rather than the estimated value provided for the last three months of the 
1975-76 water year. 

c/ This value represents the summation of the gross amount of water delivered to 
and exported from ULARA. It does not include operational releases, reservoir 
evaporation, and water spread during the year. 

~I 1976-77 value was 2,132 AF and reported as 0 in the 1976-77 annual report. 
Excludes Eagle Rock Basin 
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The information for Table 9 was submitted by the parties. In 
instances where estimates were made by the parties, such as water 
delivered to hill and mountain areas, (hill and mountain areas are 
no longer reported in 1977-78) sewage exported, etc., these were 
based upon methods consistent with previous estimates computed by 
SWRCB for the San Fernando Valley Reference. The Watermaster 
also made computations of subsurface outflows based on similar 
computations made by SWRCB. 

Some of the figures in Table 9 are estimates due to lack of infor­
mation at the time of submittal. However, the actual figures 
based on measured values were subsequently submitted to the 
Watermaster for the permanent records and are available upon 
'request • 

35 



Water source 

TABLE 9 
1977-78 

SUMMARY OF WATER SUPPLY AND DISPOSAL 
SAN FERNANDO BASIN 

(in acre-feet)* 

City of City of City of City of 
and use Burbank Glendale Los Angeles San Fernando 

Extractions 
Total quantity extracted 3,767 3,502 
Used in valley fill el el 

Imeorts 
Colorado River water 9,017 8,753 
Owens River water -- --
Northern Calif. water 8,235 9,970 
Ground water from 

Sylmar Basin -- --
Ground water from 

Verdugo Basin -- 475 

Reclaimed water 1,494-£1 8flJ 

Exports 
Ground water: 

to Verdugo Basin -- 0 
out of ULARA -- --

Owens River water: 
to Eagle Rock Basin -- --
out of ULARA -- --

Colorado River: 
to Verdugo Basin -- 1,482 

Northern Calif. water: 
to Verdugo Basin -- 1,687 

Total net delivered water 22,513 19,617 

Water delivered to hill 
and mountain areas 
Ground water 212 ~I 
Owens River water -- --
Colorado River water 520 el 
Northern Calif. water 474 el 
Verdugo Basin water -- ~I 

Water outflow 
Surface -- --
Subsurface 

12~;0#/ 
--

Sewers 15,102 

* One acre-foot = 1.2335 cubic dekametres. 
al No production from Reseda wells. 

59,085 0 
6,193 0 

2,135 57 
399,797 --

275 0 

4,192 2,818 

-- --

-- --

0 --
52,892 --

1,508 --
215,474 --

0 --

0 --

195,610 2,875 

a a 
32,099 --
1,314 0 

169 0 
-- --

-- --
-- --

75,170 1,775 

All 
others Total 

bl 70 54#.../'E'/ 4,189b1 
4,18~ 10: 382E.I 

0 19,962 
-- 399,797 

9,700 28,180 

0 7,010 

-- 475 

-- 1,580 

0 0 
-- 52,892 

-- 1,508 
0 215,474 

0 1,482 

-- 1,687 

13,881 254,504 

a 212 
-- 32,099 
-- 1,834 

9,700 10,343 
-- el 

366,66'j::l --
-- 21~/ 
-- 104,550 

bl Small amount pumped by RWQCB and City ot Los Angeles from several observation wells. 
cl At Station F-57C-R where 29-year mean (1929-75) base low flow is 7,580 acre-feet. 
~I Includes reclaimed water discharged into Burbank-Western storm channel by 

City of Burbank. 
el These values are no longer required. 
fl Delivered to cooling towers of steam plants in Burbank and Glendale. Assumed 

50 percent evaporation and 50 percent to Los Angeles River. 
£/ Data supplied by the LADWP. 
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Water source 
and use 

Extractions 

Total quantity 

TABLE 9 
1977-78 

SUMMARY OF WATER SUPPLY AND DISPOSAL 
SYLMAR BASIN 

(in acre-feet)* 

City of City of 
Los Angeles San Fernando 

4,192 kl 

Used in valley fill 0 
2,9171<1 

271F-

Imports 

Owens River water 6,068 --

Exports 

Ground water: 
to San Fernando Basin 4,192 2,818 

Water delivered to hill 
and mountain areas 

Owens River water 310 --

Water outflow 

All 
others Total 

0 7,109 
0 279 

-- 6,068 

0 7,010 

-- 310 

Surface -- -- -- 5,oooi/ 
Subsurface: 

B . hi to San Fernando as~n- -- -- --
Sewers 760 150 0 

hi Computation not possible, well destroyed. 
II Surface outflow is not measured. Calculated average surface outflow by 

Mr. Laverty - SF Exhibit 57. 
kl City of San Fernando reported 3,097 AF; 279 used valley fill. 

The difference in the reported values is assumed to be the result of 
slightly different reporting periods. The State Watermaster's report 

--
910 

is from Oct. 1, 1977 to Sept. 30, 1978. All other errors, meter readings, 
meters broken, losses, etc. are assumed to be common. 

* One acre-foot = 1.2335 cubic dekametres. 

\ 

37 



TABLE 9 
1977-78 

SUMMARY OF WATER SUPPLY AND DISPOSAL 
VERDUGO BAS IN 
(in acre-feet)* 

Water source 
and use 

Extractions 

Total quantity 
Used in valley fill 

Imports 

Colorado River water 
Owens River water 
Northern Calif. water 
Ground water from: 

San Fernando Basin 

Exports 

Ground water to: 
San Fernando Basin 

Water delivered to hill 
and mountain areas 

Colorado River water 
Owens River water 
Northern Calif. water 
Ground water from: 

Verdugo Basin 
San Fernando Basin 

Water outflow 

Surface 
Subsurface: 

to Monk Hill Basin 

Crescenta Valley 
County Water 

District 

2,005 
1,931 

1,200 

638 

64 

to San Fernando Basin 
Sewage a 

City of 
Glendale 

1,742 
r/ 

1,482 

1,687 

o 

475 

r/ 

r/ 

r/ 
o 

1,281 

~ Informatlon obtalned from Station F-252C-R. 
n/ Based on 29-year average (1929-57). 

La Canada 
Irrigation 
District 

o 
o 

542 

266 

o 

o 

o 

o 

City of 
Los Angeles 

o 
o 

o 
750 

o 

o 
246 

o 

o 
o 

o 

Total 

3,747 
1,931 

3,224 
750 

2,591 

o 

475 

45 
246 

24 

64 
o 

4,55sm/ 

30<Yl/ 
6ftl 

1,281 

~/ Based on data submitted and calculated by LADWP 
E/ From.Foothill Feeder System. assume:. 35% State water and 65% Colorado River water 
r/ These values are no longer required. 
* One acre-foot = 1.2335 cubic dekametres. 
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SUMMARY 

TABLE 9 
1977-78 

OF WATER SUPPLY AND/DISPOSAL 
EAGLE ROCK BAS I~ ~I 

(in acre-feet)* 

Water source City of Deep RockY/ Sparkletts DrinkingY/ 
and use Los Angeles Water Company Water CorEoration 

Extractions 

Total quantity 0 5 149 
Used in valley fill 0 0 0 

ImEorts 

Owens River 1,50B -- --
Colorado River 1,473 -- --
Ground water 0 0 0 
Northern Calif. water lB9 0 0 

Exports 

Ground water 0 5 149 

Water delivered to hill 
and mountain areas 

Colorado River water 1,177 -- --
Owens River water 373 -- --
Northern Calif. water 151 -- --

Water outflow 

s/ Surface- -- -- --
Subsurfac~/ -- -- --
Sewers 1,860 0 0 

Information not available. 

Total 

154 
0 

1,50B 
1,473 

0 
189 

154 

1,177 
373 
lSI 

--
--

1 ,860 

s/ 
t/ Estimated in Supplement No.2 to Report of Reference for dry years 1960-61. 

v/ 

* 
'.!./ 

Currently, data not available for direct evaluation. 
Deep Rock Water Company and Sparkletts Drinking Water Corporation under a 

Stipulated Agreement with the City of Los Angeles extract; limited to 
500 AF/yr, and export given amount. 

I acre-foot = 1t2335 cubic dekametres. 
Basin totals are not included in Summary Tables 1 and B. 
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