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ABSTRACT

Statewide seasonal precipitation, October 1, 196?, through January 31, 1968, averaged 75 percent of

normal. Streamflow ranged from less than 20 percent of normal in tne Central Coastal area to 80

percent of normal in the North Coastal, tie Sacramento Valley, and the Lahonton areas. / In the

South Coastal Hydrographic area, October precipitation was nil, but November precipitation was

unusually heavy as six times tne normal amounts occurred. Los Angeles logged its second wettest
November of record, only 1.01 inch short of the spectacular I965 November maximum. Flooding
occurred over widespread areas in Southern California when city storm drains were unable to carry

the resultant ininoff . / Flooding recurred in the area during March when precipitation was again

above average. Flood damage during the March storm was considerably less tnan the damage that

occurred in November. However, numerous traffic injuries and deaths were attributed to the March

storm. / The North Coastal and Sacramento Valley areas were limited to two above-normal precipi-

tation months. January storms produced monthly precipitation totals of I50 percent of normal.

Runoff from the January storms caused significant rises in the Van Duzen and Eel Rivers. Flooding
occurred in t .e Eel River delta area and also in the low lands of the Van Duzen River Basin. Total

flood damage in the North Coastal area was relatively light. / During the I967-68 water year,

Oroville Dam, one of tie largest features of the State Water Project, was completed eind began storing

water.

COVER PHOTO

A useful tool in meteorological analysis, waich has become available in the last eight years,

has been photographs of cloud systems taken from satellites. This picture was taken by the ESSA-VI

satellite at 1830 Greenwich Mean Time on January 29, I968. At this time tne stonn center was offshore

west of Eureka at tne ll40° meridian. The cloudiness seen in the picture is associated with the stonn

which brought up to ten inches of rain in tne North Coast over a period of nine days. (The picture

was provided by Mr. David M. Ludlum of WEATHERWISE and is from the National Environmental Satellite

Center, ESSA.)
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THE WEATHER OF WATER YEAR I967-68

The water year I967-68 had a few storms

which produced significant runoff, but

in comparison with the previous water

year there were no large, flood produc-

ing storms. The storms described in

this report consist of five, three of
which affected the northern part of the
State, and two affected the southern part
of the State.

Storm of November I8 to 22. 196?

A vigorous cold front moved into South-

ern California on November 19 . Follow-

ing the front a low-pressure center

lingered offshore from the coast for the

next three days. The center ;ras located
west of Santa Barbara on the 20th and

then moved southward to a point near San

Diego by the 22nd.

fore much of the precipitation fell as

thiHidershowers . Many areas experienced
brief, high- intensity precipitation.

New records were set for hourly
precipitation amounts and for 3"day
totals in Los Angeles, and for 2k-ho\iT

totals at Long Beach.

This low-pressure center on the surface
weather map was supported aloft by a

closed, cut-off low which brought a

steady southwest flow of moist air over
the Southern California area. The air
mass involved was unstable, and there-

Plate 2 is an isohyetal map of the
South Coastal area for the November
storm. Table 1 shows precipitation
amounts during the November storm at

selected stations in Southern California.

Table 1: Selected Precipitation
Amounts in Southern California

Station
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storm of January 7 to 17, I968

Between January 7 and 17, a series of

weather fronts moved through the North
Coastal area. There were two periods
of precipitation, one centered on the

9th and 10th and the other on the 13th
through the 15th. The series was essen-
tially a warm type, except diiring the

9th and 10th, when the Mt. Shasta office
of the U. S. Weather B\ireau reported
23.5 and 6.0 inches of snow respectively.
High pressure following the weather

front of January 10 brought a two-day
break in the precipitation sequence on
January 11 and 12. A vigorous front on
January I3 brought a second surge of
precipitation, which resulted in North
Coast streams experiencing second and
higher peaks.

Plate 3 is an isohyetal map of the
North Coastal area for the January 7
to 17 storm.

Storm of January 25 to February k, I968

The mean upper level flow pattern dur-
ing the last seven days of January con-
sisted of a low-latitude trough of low
pressxxre off the Southern California
coast and a ridge of high pressure over
the western Gulf of Alaska. This pattern
brought storms over California from the
northwest. A cold front moved down the
State on the 25th. A complex low pres-
siire area formed on the front in the
Great Basin, which sustained an onshore
flow of moist air.

Another low developed off the coast of
Washington on the 28th, and this center

also brought additional precipitation
to northern and central areas of the
State. On January 31, there was a tem-
porary respite as a migratory high pres-
sure cell moved over the central section
of the State. During the first four
days of February, two frontal systems
brought a ccsitinuation of precipita-
tion.

This storm period had a low snow level.
This is illustrated in Table 2, which
is a tabulation of data from the U. S.

Weather Bureau Office, Mt. Shasta,
elevation 3,5^^ feet.

Table 2: Snowfall and Temperature—Mt. Shasta

Date
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storm of February 12 to 25, I968

The month of February was warm in Cali-
fornia. This resulted from the domi-
nance of a ridge of high pressure over
the West. However, one break in this
pattern occixrred at midmonth when the
ridge retrograded to the northwest and
atmospheric pressure lowered over the
entire West Coast. During the 12th -

25th period, a series of six fronts
moved over the northern part of the
State. Some of these systems took a
more northerly track through Washington-

Oregon, but the associated fronts
brought precipitation to both the
North Coast and the Sacramento Valley.

Although the precipitation totals were
not excessive, there were 9 to 10 days
of rain, and the snow level was higher
than in the period January 25 to
February h. Mt. Shasta reported no new
snow during February 12 to 25, and
the maximum and minimum temperatures
were above 32° F.

Storm of March 2 to I5, I968

A brief storm occurred in Southern
California on March 7 to 8. A wave
developed on a cold front on March 7
west of Santa Maria. The deepening of
this low-pressure center and movement
throvigh the Southern California area
brought rainfall which set new records
for 2U-hoair amounts at some stations.

Twenty- fo\ir hour amounts at many stations
exceeded three inches, and some stations
four inches.

Plate U is an isohyetal map of the South
Coastal area for the March storm. Table 3
shows precipitation data for selected
stations for the I967-68 winter season.

Table 3: Precipitation Data from Selected Stations

Area & Precipitation
Station
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RAINFALL-RUNOFF

Dry conditions existed over most of the

State diiring the I967-68 water year.

Precipitation was below normal in each

of the major hydrographic areas; the

statewide total vras 75 percent of normal.

The North Coastal ajea and Sacramento
Valley each had relatively high 85 per-

cent of normal amo\mts. The Central
Coastal area and San Joaquin Valley were

the driest, with only 60 and 65 percent

of normeO., respectively. Precipitation
totals in the South Coastal area were

80 percent of normal, while the Colorado

Desert area was the only area with a

near normal precipitation total. Table 1+

and Table 5 show precipitation compari-

sons for selected storms.

Streamflow runoff in the major hydro-

graphic areas was also 75 percent of

normal, ranging from less than 20 per-

cent in the Central Coastal area to 60

percent of normal in the North Coastal,

the Sacramento Valley and the Lahonton

areas. Runoff in both the San Francisco

Bay and South Coastal areas was 50 per-

cent of normaj., and in the San Joaquin
Valley 55 percent.

Monthly streamflows in the coastal,

streams south of San Francisco Bay were

below normal each month since December,

while several major San Joaquin Valley
streams had below-normal flows every
month of the water year. In these areas,

1968 was the driest water year since

1961.

In the preceding water year, 1966-67,
the aggregate carryover storage in the
State ' s major reservoirs was more than
16,600,000 acre- feet, the greatest of
record. On October 1, I968, these
reservoirs contained 13,378,^+00 acre-
feet, which is 50 percent of their
total capacity. While this is 3,000,000
acre- feet less than the record storage

of one year ago, it still is 90 percent
of the average carryover storage for

the last ten years.

The impact of this dry year was tempered
by the record carryover storage and rel-

atively high gro\ind-water levels of one

year ago. As a result, there were no

critical shortages of water in areas nor-

mally dependent upon stored supplies.

Table 6 is a summary of storage in the

major reservoirs, and compares the I967
and the I968 carryover storage.

Although basin-wide precipitation totals

were below normal, periods of intense

rainfall were sufficient to produce

sharp rises in two streams in the North

Coastal area and to overtax storm drain

facilities in the Southern California

area. Flooding, though relatively minor,

occurred in January, when the Van Duzen
and Eel Rivers overflowed their banks and

inundated low lying lands. In Southern
California, mudslides occurred along with

flooding, when storm drains became choked

and were linable to carry the rainfall-

runoff during storms in November and again

in March.

Table 6: Summary of Storage in
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North Coastal Hydrographic Area

In the North Coastal Basins, three con-

secutive months, October, November sind.

December, averaged only 75 percent of
normal precipitation. Janiiary was the

only vd.nter month in which significemtly
above-normal precipitation occiirred.

The araoimt varied from I50 percent of
normal in the Trinity drainage to nor-
mal in the Klamath River drainage.

Streamflows during January vrere slightly
above normal and ranged from 81 percent

for the Klamath River to U? percent of
normal for the Eel River Basin.

Sharp rises in a3J. North Coastal streajns

occurred immediately following the Janu-
ary storms. The Eel River and its trib-
utary, the Van Duzen River, caused minor
flooding; the Russian River crested
slightly below flood stage. All other

North Coastal streams crested well be-

low flood stage.

Russian River Basin

During high flows in the Russian River,
controlled releases to the East Fork
of the Russian River from Lake Mendo-
cino (Coyote Dajn) were held to 10 cfs.

Downstream at Hopland, the Russian
River reached a peak stage of 12.62
feet on January 29. Farther downstream
at Guemeville (Summerhome), the Russian
River crested at 32.3 feet, which is

danger level but below flood stage.

Plate 5 presents a hydrograph of the
Russian River near Hopland and near
GuerneviUe (Summerhome).

Eel River Basin

Light rain began falling over the basin
on January 7 and intensified on the 8th
and 9th. The storm slackened on the
10th and Uth, when only showers were
reported. The second storm system,
beginning on January 13 and continuing
throiigh the 17th, recorded higher pre-
cipitation amounts amd greater intensi-
ties. At the GajTberville precipitation
station, 10.52 inches of rain fell dur-
ing the two storm periods; at Miranda
Spengler Ranch, 10.26 inches were
reported.

On January 15, the Eel River at Scotia
reached a peak flow of 138,000 cfs.
Downstream at Fembridge, a peak stage
near I8 feet was reached, causing minor
flooding of the delta lowlands. Live-
stock were moved to high ground, but,
other than an inconvenience, no serious
flood damage occurred.

The Van Duzen River also crested on
January 15, when it reached a peak stage
of 15.86 feet at Bridgeville with a flow
of 20,700 cfs.

In 1967, residents of Starvation Flat,
a small community near the confluence
of the Van Duzen River and Yager Creek,
constructed levees to protect the com-

munity from flooding. The levees con-

sisted of old car bodies covered with

river aggregate. On January lU, the

rapidly rising Van Duzen River eroded

a small break-through in one of the

levees, causing it to fail. Some minor

flooding occvirred in the community, but

no serious damage was reported.
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Central Valley I^drographic Area

The Februajry 13 to 2k storm produced
the only significant runoff in the
Central Valley area diiring the entire
water year. During the February storm,

above-normal precipitation centered
around Mount Lassen and along the
eastern slopes of the Coast Range

Moimtains. Total runoff in Sacramento
Valley Basins was lUO percent of normal.
No flooding occurred in the Central
Valley area during the moderately high
streamflows; however, overflow did
occur into the Sacramento River bypass
system.

Sacramento River Basin

Runoff from the storm of February 13
to 24 in the drainage area above Shasta
Dam produced a peak bihourly inflow to
the reservoir of 5^,000 cfs on Febru-
ary 21.

On February 23, because of encroachment
on flood control space in the reservoir,
the releases from the Shasta Dam com-

plex to the Sacramento River were in-

creased in various increments until a

discharge of 50,000 cfs was reached on
February 2k. The high rate of discharge
was maintained until February 27, when
the releases were gradually reduced to

25,000 cfs. The hydrographs of inflow
and releases for Shasta Lake are shown
in Plate 7.

The releases from the Shasta Dam com-

plex, combined with downstream tribu-
tary pesLk flows of 13,600 cfs from Cow
Creek, 19,i+00 cfs from Cottonwood Creek
and U,500 cfs from Battle Creek, were
sufficient to produce a stage of 33.3
feet in the Sacramento River at Bend
Bridge on February 20. As the crest
moved downstream into the Sacramento
River Flood Control Project, a peak
of 111.1+1 feet was reached at Ord Ferry.
This is almost one foot above the levee
patrol stage, but is 10. 3 feet below
the February 19^ record peak stage of
121.7 feet. Plate 6 shows stages of
Cow Creek, Cottonwood Creek, Battle
Creek, and the Sacramento River at var-
ious points.

On February 2k, the Sacramento River at
Moulton weir reached the weir crest ele-

vation of 76.8 feet and began spilling

into the Butte Basin Bypass. The over-
flow reached a peaJc stage of 78.7 feet
on Februciry 26 and continued until Feb-
ruary 29.

On February I8 and 19? overflow into
the Butte Basin occurred at Colusa weir
(crest elevation 6I.8 feet) for a 15-

hour period. Overflow began again on
Febiruary 20 and continued for thirteen
days, reaching a peak sta^e of 65.96 feet

on February 27.

Overflow into the bypass system began
at Tisdale weir on February I8 and con-

tinued for 17 days. A peak stage of kd.k
feet occurred on February 27 which is

three feet above the weir crest but well
below the record peak stage of 53-35 feet

of March I9U0.

On the Feather River, Oroville Dam im-

pounded nearly ^+11,000 acre-feet of water
during the period of February I6 to 25.

A peak bihourly inflow to the reservoir
of near Uo,600 cfs occurred on February 21.

With a one-day exception, the mean daily
releases to the Feather River from the
Oroville complex were held below 1,000
cfs. The hydrographs of inflow and re-

leases for Lake Oroville are shown in

Plate 7.

On February 13, the release from Therma-
lito Afterbay was increased in order to

both lower the Afterbay water elevation
and correct a seepage problem. This
resulted in a mean daily flow of 3j900
cfs to the river.

The seasonal peak sta^e of the Feather

River at Yuba City was 50.13 feet on

I
11
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February 21. By comparison, the record
peak stage at Yuba City is 82.1+2 feet,

which occurred December 2k, 1955. The

seasonal peak steige of the Feather River
at Nicolaus was a moderate 36.77 feet

and a flow of 3^,100 cfs. This flow,

although relatively small, did contri-

bute to overflow into the Yolo Bypass
at Fremont weir.

Overflow occiorred at Fremont weir from
February 22 to March k. During this
eleven-day period, a maximiom stage of

35.3 feet, 1.8 feet above the weir
crest, was reached on February 27.

The Sacramento River at the I Street
bridge in Sacramento, reached a peak
stage of 20.89 feet on February 29.

This is well below the river stage
required by the operational criteria
to open the Sacramento weir gates.
The Sacramento river flows were dis-
charged into the Sacreunento-San Joaquin

delta without incident.

During February U to 9, the flows from
Cache Creek caused minor inundation of
the Yolo Bypass. The overflow at Fre-
mont weir that began on February 22
combined with water from Cache Creek,
and again the Yolo Bypass was inundated.
This resulted in a maximum stsige of
l4.5 feet in the Yolo Bypass at Lisbon
on February 28.

Inundation of the Yolo Bypass continued
until March 8, when the overflow dimin-
ished and was contained within the low-
flow channel. Plate 10 shows the record
of inimdation of the Yolo Bypass (1914-1968).

Plate 9 shows stages of Cache Creek
near Lower Lake and above Rimisey and
also shows Sacramento River at Fremont
weir, and the Yolo Bypass near Lisbon.
Table 7 shows the periods of overflow
at Sacramento River Project weirs.

Table J: Sacramento River Flood Control Project Weir Overflow Data

Weirs
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South Coastal Hydrographic Area

In the South Coastal area, October pre-
cipitation was nil, but near record
amounts were recorded in November. The

city of Los Angeles logged its wettest

November of record with 8.67 of rain,

just 1.01 inch short of the I965 November
maximiim. Long Beach had its second wet-

test November since 19^+6, and San Diego
had the third wettest since 1950.

Heavy rains during November I8 through

21 resulted in flooding and mud
slides over widespread areas.

Wind, rain, and lightning swept the
South Coastal area again in March.
Precipitation for the month averaged
110 percent of norraaJ. over the area.
Oxnard, in the Santa Clara River drain-
age, received U.60 inches of rain within
2k hours, establishing a new intensity
record for the month. Los Angeles City
had the heaviest 2U-hour precipitation
for March since 19^3 > and Long Beach
had the greatest since 1958.

San Diego, Los Angeles and Ventura
Counties

Thunderstorms broke over all of South-

em California on November I9. The
storm continued for four days, causing
widespread damcige from mud slides and

flooding.

In San Diego County flooding was wide-

spread. Hundreds of streets and scores

of homes were flooded in Otay, Bonita,

Chula Vista, Hillcrest, Nestor and

Imperial Beach. Water flowed ten inches

deep over Interstate 5 at Las Pulgas.

Pavement in San Diego was torn up by
the eroding force. Recently burned
mountain slopes were deeply eroded and
the cinders and mud collected in El
Capitan Reservoir and Lake Hodges.

The San Fernando Valley, Thousand Oaks,

Simi, and Eagle Rock areas of Los Angeles
and Ventura Counties were particiilarly

hard hit. The intense downpour caused
mud slides that closed several major
highways and pushed homes off their foun-

dations. In Thousand Oaks and Simi,

over 150 families were forced to evacuate
their homes. Flash floods swept into

Ventura homes and businesses as almost
two inches of rain fell in a little more
than an hoxir. Severe street flooding
occurred in the Baldwin Hills area. How-

ever, this flooding dissipated rapidly
when the rainfall intensity decreased,

and traffic soon returned to normal.

Ballona Creek, in the Baldwin Hills area,

had a record peak flow of 32,500 cfs.

The rapid rise of the stream is illus-

trated in Plate 8.

Ventura County officials requested
Governor Reagan to declare the County
a disaster area. The flood damage, how-

ever, was not great enough to qualify
the CoTonty under the State Emergency
Flood Relief laws, and no disaster dec-

laration was issued.

The March storm hit Southern California
with heavy amounts of rain in a short

period of time. This type of storm

occurs frequently in the South Coastal
area. Streams, creeks, washes and drain-

age ditches filled to near overflow, but

receded almost as rapidly as the storm

diminished. Rainfall was particiilarly

intense in the Los Angeles River drainage

basin. The river came within a foot of

a record high stage and within 1,750 cfs

of the record flow of December I965.

Plate 8 presents a hydrograph of the Los

Angeles River at Sepulveda Dam.

Damage caused by the March storm was

relatively minor. Stream channels were

seriously eroded and mud slides recurred,

causing the deposition of large amounts
of debris in downstream areas. Local

flooding occurred as storm drains became

choked and overflowed.

15



PLATE 9

=1 Of

S=2

U.S03

£</> UJ*

[Y]J"TZW--^



PLATE 10

PERIOD OF RECORD OF INUNDATION OF THE YOLO BYPASS

SEASON OF



Flood Control Facilities

Luring the 1967-68 water year, Oroville
Dam, located nesir the city of Oroville
on the Feather River, was completed and
began staring water.

The Oroville Dam complex is one of the

largest features of the State Water
Project. It includes Oroville Dam,
Lake Oroville, and powerplants; Therma-
lito Diversion Dam and reservoir; the

Fish Barrier Dam and Hatchery; and the
offstream featiires of the Thermalito
Power Canal, Thermalito Forebay, Power-
plant, and Afterbay,

Lake Oroville will be operated for flood
control, power generation, conservation,
recreation, and as a supply of water for
irrigation and municipal uses.

In the winter season from October 15
to April 1, 375,000 to 750,000 acre-
feet of space must be made available
for flood control storage.

The Oroville Dam complex was officially
dedicated on May U, I968 when Governor
Roneild Reagan Tonveiled a bronze plaque
honoring former State Engineers Edward
Iftratt and A. D. Edmonston, the two men
who developed the concepts of Oroville
Dam and the southward delivery of sur-
plus water.

At the end of the first operational
water year, Oroville Dam had impounded
nearly 1,680,000 acre-feet of Feather
River water.

OROVTT.T.E DAM

«.. ~4



Table 8

Peak Flows and Stages
(Preliminary Data, Subject to Revision)
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