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IV - WATERSHED CHARACTERISTICS

4-01. General Characteristics

The drainage area of the Los Angeles River and its tributaries above
Sepulveda Dam is 152 square miles, comprising the westernmost portion of the
Los Angeles County Drainage Area (pl.2-02), and covering virtually the entire
San Fernando Valley and surrounding mountain slopes west of Interstate Highway
405 (San Diego Freeway) (pl.2-03).

The drainage area boundary on the south is formed by the Santa Monica
Mountains; on the west, but the Simi Hills; on the north, by the Santa Susana
Mountains; and on the east by a line extending approximately north and south
across the valley and generally along the San Diego Freeway (pl. 2-03).

The headwaters of the Los Angeles River are in the Simi Hills on the
west, formed by Chatsworth Creek, Dayton Canyon Wash, Bell Creek, and Arroyo
Calabasas (pl. 2-03).  Other major tributaries above Sepulveda Dam include
Devil Canyon, Brown’s Canyon, Limekiln Canyon, Wilbur, and Aliso Canyon
Washes; and Caballero and Bull Creeks.  The longest watercourse above the dam
is Devil Canyon-Brown’s Canyon-Los Angels River (See pls. 2-03 and 4-09). 
This watercourse is about 19 miles long with an average slope of 143 feet per
mile.

4-02. Topography

Approximately 85 square miles of the drainage basin above Sepulveda Dam
is of relatively steep, mountainous terrain, and about 67 square miles is of
comparatively flat valley floor.  Elevations in the valley vary from 668 feet
at the base of the dam to about, 1,200 feet at the base of the foothills.  The
average elevation of the Santa Monica Mountains is about 1,700 feet, NGVD;
that of the Simi Hills is about 1,800 feet, NGVD; and that of the Santa Susana
Mountains is about 2,000 feet, NGVD.  The highest point in the drainage area
is San Fernando Peak, in the Santa Susana Mountains, having an elevation of
3,741 feet, NGVD.

4-03. Geology and Soils

The dam is located in the San Fernando Valley which lies between the
Santa Susana and San Gabriel Mountains to the north, the Santa Monica
Mountains to the south, the Verdugo Hills to the east and the Simi Hills to
the west.  The valley is approximately 20 miles in length and ranges in width
from 2 to 12 miles.

The San Gabriel, Verdugo, Santa Susana, and Santa Monica Mountains are
part of the Traverse Ranges.  The San Gabriel Mountains are generally composed
of Mesozoic and older igneous and metamorphic rock.  The Verdugo Mountains are
in an uplifted sliver of crystalline rock, along the south side of the San
Gabriel Mountains.  The Santa Monica Mountains are composed mainly of 
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Cretaceous to Miocene sedimentary and volcanic rock.  The Santa Susan
Mountains are composed mainly of Miocene to Pleistocene marine and non-marine
sedimentary rock.  The adjacent Santa Susan Knolls are composed of upper
Cretaceous marine sedimentary rock.

The greater part of the San Fernando Valley is overlaid by Recent
Alluvium, consisting of unconsolidated and unweathered, poorly graded clay,
silt, gravel, and boulders.  The eastern half o the plain is largely dominated
by Tujunga Wash and contains coarser alluvium than is granitic origin.  Along
the Los Angeles River above the confluence with Tujunga Wash the alluvium is
notably lacking in boulders and in appreciable quantities of coarse gravel. 
The dam site is almost entirely covered by Recent Alluvium composed of
relatively fine material.

Between one and two miles west (upstream) from the spillway site there
is a low, topographic ridge lying about midway between the river and Ventura
Boulevard.  The ridge is nearly a mile long, east and west, and is covered at
both ends with older alluvium.  About two miles east (downstream) from the
spillway site and on the north side of the river there is a somewhat longer
east-west ridge along which older alluvium is exposed.  Elsewhere throughout
the valley, particularly in the northern part, there are numerous small
terraces of older alluvium at elevations somewhat above that of recent
deposits.  These terraces have been raised above the general level of present
deposition and are now covered by a reddish-brown soil typical of older
alluvium.  Recent and older alluvium comprise the unconsolidated formations
found within the valley.  Both are continental deposits of Quaternary Age.

Underlying the unconsolidated alluvium formations are the Tertiary
(Miocene) shales and sandstones which forms the bedrock of this area.  The top
of bedrock ranges in depth from surface exposures south of Ventura Boulevard
to more than 400 feet below the general ground level vicinity in which bedrock
was penetrated to depths of several hundred feet.  In general, the strike of
this bedrock surface is parallel to the course of the Los Angeles River and
the dip is northeasterly.  The only outcrop of bedrock near the proposed site
and north of Ventura Boulevard is at the central part of the low ridge
previously mentioned as lying upstream from the spillway site.  This outcrop
of consolidated formation is classified as Tertiary (Miocene) shale, and lies
between the two exposures of older alluvium which occupy either end of the
same ridge.  Its isolated position is due to an upthrust movement of
formations north of the covered fault line parallel to the ridge.

4-04 Sediment

Sediment production within the drainage area abo e Sepulveda Dam varies
considerably, according to terrain.  In the urbanized valley areas, production
is at a minimum, and has been decreasing over the years as the percentage of
urbanization has increased.  In the steep and largely unurbanized mountain and 
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foothill areas, sediment production is significant, particularly during
periods of recurring heavy rains, and especially great after a severe brush or
forest fire.  Upstream reservoirs and debris basins intercept part of this
sediment load (see pl. 2-03).

A 1969 report by the U.S. Army Corps of Engineers, Los Angeles District
entitled, Draft: Sedimentation Studies for Sepulveda Flood Control Basin, June
1961 Survey (September 1969) indicates that between November 1944 and June
1961, a total of 141 acre-feet of sediment was deposited into Sepulveda
Reservoir.  This represents 0.8 percent of the total available storage to
elevation 710 feet (spillway crest with crest gates raised).  See table 4-11.

The rate of sediment accumulation in Sepulveda Reservoir, according to
surveys (see table 4-11) appears to be relatively minor, and is thus
considered insignificant to the viability of the project’s flood control
function.

4-05 Climate

The climate of the drainage area above Sepulveda Dam is generally
temperate and semi-arid, with warm dry summers and mild, moist winters.

a.  Temperature.  Average daily minimum/maximum winter temperatures
(degrees Fahrenheit) range from about 40/65 on the valley floor to about 35/55
in the surrounding mountains.  The corresponding summer figures are about
65/95 and 60/85 respectively.  All-time low/high extremes of temperatures are
about 10/120 in portions of the valley and about 5/110 in the mountains.

Table4-01 shows average and extreme temperature data for Burbank,
California (located about 9 miles east of Sepulveda Dam)-- the nearest station
with complete climatological data.  The regular U.S. Weather Bureau station at
Burbank was closed in 1965, so the climatological data in table 4-01 extends
only through 1964.

b.  Precipitation.  Plate 4-01 shows the normal annual precipitation
over the Sepulveda drainage and surrounding areas.  Within the Sepulveda
drainage itself, normal annual precipitation ranges from less than 15 inches
over much of the valley floor to more than 22 inches atop both the Santa Susan
Mountains to the north and the Santa Monica Mountains to the south.

Table 4-01 lists the man and maximum observed monthly precipitation for
Burbank, California.  Table 4-01 lists the mean and maximum observed monthly
precipitation for Burbank, California.  Table 4-02 lists the same for
Sepulveda Dam and for three stations within the Sepulveda drainage basin. 
This table shows that there can be great year-to-year variability in monthly,
as well as annual, precipitation.  Not listed in these tables are the minimum
observed monthly precipitation values, which for each station are at most 0.01
or 0.02 inches for every month of the year.
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Table 4-03 is a precipitation depth-duration-frequency tabulation for
the centroid of the watershed above Sepulveda Reservoir. In it are listed the
computed point-value precipitation depths for durations of from 5 minutes to
24 hours, and for return periods from 2 years to 100 years.  Data for this
table were obtained from the National Oceanic and Atmospheric Administration
publication, NOAA Atlas 2.

(1) Winter Storms.  Most precipitation in southern California
coastal drainages occurs during the cool season, primarily from November
though early April, as mid-latitude cyclones from the north Pacific Ocean
occasionally move across the West Coast of the United Sates to bring
precipitation to southern California.  Most of these storms are of the general
winter type, with hours of light to moderate steady precipitation, but with
occasional heavy showers or thunderstorms.  Plate 4-02 depicts the time
distribution of precipitation during the intense winter storm of 16-17
February 1980 at Sepulveda Dam and in the upstream watershed.

(2) Summer Storms.  Two other types of storms can affect southern
California, although they are relatively rare.

(a) Local Thunderstorms.  During humid periods between July
and September, the deserts and eastern mountains of southern California
experience occasional thunderstorms.  On a few occasion, these can drift
westward into the coastal drainages, including the Sepulveda watershed.  These
thunderstorms can at times result in very heavy rain for short periods of time
over small areas.

(b) General Storms.  General summer storms in southern
California are quite rare; but on occasion a tropical storm from off the west
coast of Mexico can drift far enough northward to bring rain, occasionally
heavy, to southern California (sometimes with very heavy thunderstorms
embedded).  The season in which these storms are the most likely to
significantly affect southern California is mid August Through early October,
although there have been some effects in southern California from tropical
storms as early as late June and as late as early November.

On rare occasions, souther California has received light rain from non-
tropical general summer storms, some of which have exhibited some
characteristics of general winter storms.

c.  Snow.  Snow in southern California is relatively uncommon at
elevations below 6,000 feet and is extremely rare below ,2000 feet.  Although
even the valley floor has experienced light snow on isolated occasions,
snowfall and snowmelt are not considered to be a significant hydrologic factor
in the Sepulveda drainage.

d.  Evaporation.  Few formal studies of evaporation have been made in
the San Fernando Valley; and since Sepulveda Reservoir is normally dry, with
any impoundment generally lasting less than 24 hours, evaporation is not a 
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major consideration at this site.  Studies for nearby locations indicate that
mean daily evaporation ranges about one-quarter inch in winter to about one-
half inch in summer.  On days of very strong, dry Santa Ana winds, evaporation
can be considerably greater than one inch.

e.  Wind.  The prevailing wind in the San Fernando Valley is the sea
breeze.  This gentle onshore wind is normally strongest during late spring and
summer afternoons, with speeds in the western San Fernando Valley typically 10
to 15 mph.

The Santa Ana is a dry desert wind that blows from out of the northeast,
most frequently during late fall and winter.  This type of wind does not
normally occur when water impounded behind Sepulveda Dam.  The characteristic
very low humidities and strong gusts of Santa Anas (which can exceed 70 miles
per hour at times) usually create very high fire hazards, but can also be
instrumental in drying a saturated watershed, thus reducing the flood hazard.

Rainstorm-related winds are the next common type in southern California. 
Winds from the southeast ahead of an approaching storm average 20-30 mph, with
occasional gusts to more than 40 mph.  West to northwest winds behind storms
can sometimes exceed 35 mph, with higher gusts.

4-06. Storms and Floods

All of the major inflow and impoundment events in the history of
Sepulveda Dam have been the result of general winter storms.

Prior to the construction of the dam, there were a number of major
storms and floods on the Los Angeles River, including those of January 1862,
February and March 1884, January and February 1914, January 1915, February -
March 1938.  There was also on e significant summer tropical storm that
occurred in September 1939, but no widespread flooding on the Los Angeles
river resulted from this event.

a.  Storm and Flood of February - March 1938.  The flood of 27 February
- 3 March 1939 was the most destructive of record on the Los Angeles River and
several other streams of southern California, and its occurrence played a
major role in the justification for the construction of Sepulveda Dam.

The storm developed as a series of low-latitude north Pacific
disturbances and brought several bands of very heavy rain to southern
California during a 5-day period.  The intense band occurring during 1-2 March
produced a peak flow of 11,600 cfs on the Los Angeles River at Van Nuys
Boulevard (about 1.8 miles below the Sepulveda Dam site–see pl. 2-04), with a
total volume of runoff for the 5-day storm estimated to be 16,400 acre-feet at
that location.  This flow combined with heavy runoff from the Tujunga Wash and
other tributaries to produce a very destructive flood on the Los Angeles River
through the southeastern San Fernando Valley, downtown Los Angeles, and
downstream locations.
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b.  Storms and Floods since 1941.  Several of the major storms and
floods that have occurred on the Los Angeles River since the completion of
Sepulveda Dam in 1941 are discussed in Section 8-02 of this manual.

4-07 Runoff Characteristics

Runoff from the watershed is characterized by high flood peaks of short
duration that result from high-intensity rainfall on the urban watershed.  The
time of concentration at the dam site is 1.5 hours.  Flood hydrographs are
typically of less than 12 hours’ duration and are always less than 48 hours’
duration.  Inflow rates drop rapidly between storms, and inflow during the dry
summer season is approximately 65 cfs due to outflow from the Donald C.
Tillman Water Reclamation Plant.  Long-term average inflow to Sepulveda Dam
for the period 1930 through 1979 is reported by the U.S. Geological Survey as
24,920 acre-feet per year (or 34.4 cfs).  Table 4-04 lists historic peak
inflows to the Sepulveda Dam site from 1930 to 1987.  Table 4-05 lists the
annual maximum of inflows, outflows, and capacity (storage), elevation, and
surface area at Sepulveda Dam from 1942 through 1987.

The greater Los Angeles area has historically experienced long-term wet
and dry periods.  Plate 4-03 illustrates the historic regional response of
flood peaks from the 1870's to the 1970's.

Increasing urbanization and upstream channelization have caused inflow
peaks and volumes to rise dramatically in recent years.  Most of the valley
area is urbanized, with a high percentage of the ground surface covered by
paving or structures.  Urbanization continues to increase in the western San
Fernando Valley, but at a somewhat slower rate than that which occurred
between 9150 and 1975.  IN the residential areas, much of the uncovered soil
is under cultivation by grasses, trees, and plants.  There remains a small and
decreasing amount of commercial agriculture in the valley, especially in the
far western portions.  The small and diminishing amount of uncultivated native
vegetation remaining in the valley consists of grass and scattered shrubs. 
The watershed currently has about 35 percent impervious cover.  Plate 4-04
shows the historical increases in impervious cover over the past 50 years.  An
increase to about 45 percent impervious cover is projected for the year 2030.

Plate 4-05 shows the historic increase at peak inflow in response to
watershed urbanization changes.  Average annual peak inflow has risen from
approximately 2,000 cfs in 1930 to about 12,000 cfs in 1980, and is expected
to continue to rise more moderately over the next 50 years.

Table 4-06 summarizes the effect of watershed urbanization on increasing
peak and volume characteristics of reservoir inflow.

For the period of 1970 to 1985 the median annual inflow was 62,797 acre-
feet.  Table 4-07 provides average monthly inflows for the 1970 to 1988
period.  These values are considered representative of current 1987
conditions.
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Plate 4-06 presents an inflow frequency curve computed for present
watershed conditions and an outflow frequency curve computed for the present
operating criteria.  Plate 4-07 is an elevation frequency curve for Sepulveda
Reservoir, based upon, and adjust for, 1980 conditions.  Table 4-08 lists the
values of the curves of plates 4-06 and 4-07 at specific return periods (or
specific frequencies).  These values were obtained from the Draft: Los Angeles
County Drainage Area Review: Part I, Hydrology Report (February 1988), a study
performed by the U.S. Army Corps of Engineers, Los Angeles District.

In general, antecedent precipitation is required as a prerequisite for
the occurrence of large floods from the unurbanized parts of the watershed. 
With substantial antecedent precipitation resulting from a series of winter
storms, precipitation loss rates may decrease to as low as 0.15 inch per hour
by the time a major storm occurs.  Because much os the watershed is urbanized,
however, significant runoff events may occur even when dry antecedent
conditions exist.

Unit hydrographs values for the watershed upstream of Sepulveda Dam are
tabulated in table 4-09 and shown graphically on plate 4-08.

Unit hydrographs were derived using a rainfall distribution having
intensities of 1 inch per hour for each 15-minute period.  The derivation is
applied to the 152-square mile watershed above the dam.

4-08. Water Quality

Because Sepulveda Reservoir is strictly a flood control project that
rarely impounds water for more than 24 hours, it has not appreciable affect on
water quality.  The nature of the urban storm runoff entering the reservoir is
generally of poor quality.  Routine base flow (usually less than 10 cfs) is
typically high in salinity content, whereas storm runoff is generally low in
salinity content.  Also passing through Sepulveda Reservoir outlet works is
treated effluent from the Donald C. Tillman Water Reclamation Plant (TWRP);
average flow produced by the treatment area approximately 65 cfs.  In the near
future a portion of the reclaimed water produced by TWRP will be delivered for
use in the Recreation Lake, Wildlife Lake, and various agricultural sections
within Sepulveda Basin (see Sections 2-06.a., 2-06.b., 3-06.d., and 8-04; in
addition see table 1-01, Sepulveda Basin Master Plan, Final Environmental
Impact Report/Environmental Impact Statement (March 1981) and Sepulveda Basin
Recreation Lake: Feature Design Memorandum (March 1987).

Unless flood protection is provided for TWRP (as discussed above in
Section 2-06.d.) portions of the plant will become inundated at an elevation
of approximately 705 feet, NGVD.  Initially, contamination of surface waters
from untreated or partially treated wastewater sewage will occur.  Continued
increase of the water surface elevation will result in plant shut down and
diversion of untreated sewage to the Los Angeles Hyperion Treatment Plant.

Instream channel use downstream of Sepulveda Dam is limited.  Two
diversion exist for groundwater recharge facilities.  Generally the quality of 
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urban base flow has been so poor that these facilities are rarely used.  A
downstream reach with cobblestone invert near Griffith Park has been
identified as having some environmental attributes.  No actions taken to
regulate the discharge rates from Sepulveda Dam will adversely affect this
reach.

4-09. Channel and Floodway Characteristics

The channel of the Los Angeles River downstream from Sepulveda Dam is a
concrete-lined open channel: rectangular through the San Fernando Valley, and
trapezoidal from there to the Pacific Ocean (except for a short rectangular
portion just north of downtown Los Angeles) (see pl. 2-04).  Along portions of
the lower Los Angeles River, the trapezoidal sides are formed by levees that
rise above adjacent ground levels.

Channel capacities increase from 16,900 cfs just below Sepulveda Dam to
129,000 cfs from Del Amo Boulevard to the ocean (pl.2-04).  Travel times for
significant flows are also shown on plate 2-04, and include a total time of
3,2 hours from Sepulveda Dam to the ocean.

4-10. Upstream Structures

a.  Chatsworth Reservoir.  This now unused reservoir site formerly
served as a water-storage facility fro Los Angels Department of Water and
Power (DWP).  It is located on Chatsworth Creek in the far northwestern
portion of the San Fernando Valley, about 10 river miles above Sepulveda Dam
(see pls. 2-02 and 2-03).  Pertinent Data for Chatsworth Dam and Reservoir are
included in Exhibit C of this manual.

Chatsworth Dam, an older earthen facility, was deemed unsafe in 1969,
and not water has since been stored in Chatsworth Reservoir (all runoff is
passed directly through the outlet).  The structure was considered to be
unable to withstand a major earthquake—-a point that was underscored by the
severe damage sustained by the Lower Van Norman Dam in the February 1971 San
Fernando Earthquake (see Section4-10.c.).  DWP however, is considering a long
term plan to restore Chatsworth Reservoir for water supply impoundment.

It should be noted that whereas the normal outlet for Chatsworth Dam is
located at the south-central corner of the reservoir, the emergency spillway
is located at the far eastern end of the reservoir, and spillway flow would
flood a developed area adjacent to Tampa Avenue in Chatsworth.  From there,
these waters would drain southward toward Bell Creek and the Los Angeles
River, and eventually to Sepulveda Dam.

b.  Encino Reservoir.  This small reservoir, located in the steep
densely developed northern slopes of the Santa Monica Mountains south of the
San Fernando Valley (see pls. 2-02 and 2-03), is another water supply
reservoir, owned and operat4ed by DWP.  Pertinent Data on this reservoir is
included in Exhibit C.

Although this reservoir, filled by imported water, does not have a
regular outlet, the path of spillway flow, which would flood a residential
area, would be northward toward the Los Angeles River and Sepulveda Dam (see
pl. 2-03).
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c.  Los Angeles Reservoir.  Another water-supply reservoir, owned and
operated by DWP and located upstream of Sepulveda Dam, is Los Angeles
Reservoir.  Located at the north end of Bull Creek, in the far northern San
Fernando Valley about 8 rive miles north of Sepulveda Dam (see pls. 2-02 and
2-03), this reservoir was completed and began storing water in August 1977.

This facility was built as a replacement for the Upper and Lower Van
Norman Reservoirs, whose dams were found to be structurally unsound following
the February 1971 San Fernando Earthquake.  (The Lower Van Norman Dam was
severely damaged by the earthquake).  Both the Upper and Lower Van Norman Dams
have been reconstructed to modern safety standards, but the reservoir basins
behind these two dams now serve only for emergency flood control storage. 
They are now known as the Upper and Lower San Fernando Storm Water Detention
Basins.  Plate 4-10 (furnished by DWP) depicts the entire Los Angeles and San
Fernando Reservoir complex, including reservoirs and bypass channels.

Pertinent Data for Los Angeles Reservoir, which is fed by the main stem
of the California Aqueduct, and which serves as a major water supply facility
for the greater Los Angels area, included in Exhibit C.

4-11. Downstream Structures

a.  Lopez Dam.  This dam is constructed on Pacoima Wash in the far
northeastern San Fernando Valley, 6.4 miles above the confluence of Pacoima
Wash with Tujunga Wash.  This gated facility is owned by the Federal
Government and maintained by the U.S. Army Corps of Engineers, Los Angeles
District, as part of the overall Los Angeles County Drainage Area (LACDA)
flood control project.  The reservoir drainage area is 34 square miles. 
Pertinent Data for Lopez Dam are include in Exhibit C.

b.  Hansen Dam.  Located along Tujunga Wash,9 miles above its confluence
with the Los Angles River (see pl. 2-02), Hansen Dam is a major flood control
facility owned by the Federal Government and operated and maintained by the
U.S. Army Corps of Engineers, Los Angeles District, as part of the LACDA
system.  The reservoir drainage are is 151.9 square miles.

Like Sepulveda Dam, Hansen Dam controls floods on the downstream
portions of the Los Angeles River, as well as on Tujunga Wash, immediately
downstream of Hansen Dam.  During appreciable flows on the Los Angeles River,
these two dams must be operated as a system (see Section 7-05).

c.  Whittier Narrows Dam.  This unique flood control facility was built
by the U.S. Army Corps of Engineers at the narrows of the San Gabriel and Rio
Hond in Los Angeles County, just north of Pico Rivera (see pl. 2-02).  The
facility is Federally owned and is operated and maintained by the Corps of
Engineers.  The reservoir drainage area is 554 square miles.  Pertinent Data
for Whittier Narrows Dam are included in Exhibit C.
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This dam has the capability of diverting San Gabriel River inflow
westward for discharge into Rio Hondo.  During moderate and high reservoir
impoundment behind the dam, the waters from the two rivers combine within the
reservoir, and can be let out into either of the tow downstream channels. 
Thus a major portion of, and at times the total, inflow from the entire upper
Rio Hondo and San Gabriel River drainages can, when necessary or desired, be
passed into the lower Rio Hondo, and ultimately into the lower Los Angeles
River.  During significant flows, however, the outflow from Whittier Narrows
Dam is normally discharged into both the Rio Hondo and the San Gabriel River. 
Thus, along with Hansen Dam, Whittier Narrows Dam is operated in conjunction
with Sepulveda Dam to control floods on the lower reaches of the Los Angeles
River.

d.  Other Facilities.  Upstream of each of the three U.S. Army Corps of
Engineers dams discussed in Section 4-11.a. through 4-11.c., are once or more
additional dams with reservoir (see pl. 2-02 and Exhibit c).

(1) Pacoima Dam.  This project is water supply and flood control
facility of Los Angeles County Department of Public Works and is located on
Pacoima Wash upstream of Lopez Dam.  The reservoir drainage area is 28.2
square miles.

(2) Big Tujunga Dam.  This project is a water supply and flood
control facility of Los Angels County Department of Public Works and is on Big
Tujunga Creek above Hansen Dam.  The reservoir drainage area is 82.3 square
miles.

(3) Santa Fe Dam.  This Federally owned, U.S. Army Corps of
Engineers-operated flood control facility is on the San Gabriel River upstream
of Whittier Narrows Dam.  IT is operated in conjunction with Whittier Narrows
Dam, and thus, at times, indirectly in conjunction with Hansen and Sepulveda
Dams.  The reservoir drainage is 236 square miles.

(4) Other Projects.  There are numerous other water supply
reservoirs upstream of Whittier Narrows and Santa Fe Dams on Rio Hondo, San
Gabriel River, and their tributaries.  These cam be seen on plate 2-02, and
Pertinent Data for these reservoirs are included in Exhibit C.

4-12. Economic Data

a.  Population.  No population figures area available specifically for
the watersheds above or below Sepulveda Dam.  The San Fernando Valley is
estimate to have a population of approximately 1,081,000, according to the
1980 Census.  The population of the greater San Fernando Valley, including
Sunland, Tujunga, and Lakeview Terrace, is approximately 1,133,000.  Table 4-
10 lists the estimated population as of 1979 and the projected population for
the years of 1990 and 2000 for each of the four communities surrounding
Sepulveda Dam.  Sepulveda Reservoir lies in the center of these four
communities.



4-11

b.  Agriculture. Agriculture was at one time a major activity in the San
Fernando Valley, both upstream and downstream of Sepulveda Reservoir but
declined sharply between 1946 and the early 1970's, as urban growth in the
valley displaced the existing farmland.

There remains a very small amount of commercial agriculture in the far
western valley, along with many small private orchards, vineyards, and
vegetable gardens.  There are a few remaining small private horse ranches in
the northwestern San Fernando Valley.

About 340 acres of Sepulveda Reservoir Land is leased by the U.S. Army
Corps of Engineers to commercial agriculture.  The primary products grown here
are corn, alfalfa, and other truck crops.  These agricultural leases are
limited to periods not exceeding 5 years and are subject to termination by the
Corps of Engineers if the Corps should require the land for other usage.

c.  Industry.  Industry has increased dramatically in the San Fernando
Valley since World War II, and is scattered throughout all portions of the
valley.  There is little heavy industry in any portion of the San Fernando
Valley.  There are a number of moderate-sized factories in the central and
northeastern portions of the valley, and a large amount of light industry
(especially electronics and related fields) is scattered throughout all
portions of the valley.

There is a corridor of commerce along the entire length of Ventura
Boulevard, which closely parallels the Los Angles River below Sepulveda Dam.

d.  Flood Damages.  Flood damage estimates are not available for most
floods that occurred in the Sepulveda Dam drainage area.  However, estimates
are available for the flood of 1938, which caused considerable loss of life
and major property damage in the Los Angeles County Drainage Area.  Although
no lives were lost in the Sepulveda drainage area, $43,300 in property damages
occurred. Considerable runoff occurred above and below Sepulveda Dam on 20
February and 3 March 1941.  Numerous thunderstorms were observed and flood
damage above the dam in the vicinity of Reseda was estimated at $370,960. 
Since completion of the dam in 1941,, there has been relatively little in the
way of damaging flows on the Los Angeles River.  There have, however, been a
few incidents in recent years in which water has left the channel as the
result of hydraulically unstable channel flow.  An example of this, which can
be seen in Photographs 4-01 and 4-02, occurred along the river 1.5 miles below
Sepulveda Dam in February 1980.  IN this and other cases, the water
approached, but did not enter, residential and commercial property alongside
the river.  Further downstream on the Los Angeles River through parts of Long
Beach, where the contribution from Sepulveda Dam constitutes on ly a
relatively small portion of the total flow, the water reached the top of the
levees, as can be seen by the debris left on the levees in Photograph 4-03.
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An ongoing Corps of Engineers review study for Los Angeles County
Drainage Area rivers and reservoir indicates that there is a fairly low level
of protection along the middle and lower portions of the Los Angeles River,
and that a storm and flood not greatly in excess of those experienced during
recent years (including the flood of 1969, 1978, and 1980, and 1983) could
overtop the levees on the Lower Los Angeles River.






























