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ABSTRACT

Most of the precipitation during the 1969-70 water year fell in December 1969 and January
1970. / Above-normal January rainfall affected the northern half of the State with many
stations reporting two to three times the normal for the month. / Several stations report-
ed the warmest or second warmest temperatures of record. / Precipitation totals for the
three-day period of January 21-23 were especially heavy. / Runoff in the North Coast
ranged between 400 and 600 percent of normal on the many streams in the area. / Streams
in the North Coast area responded to each burst of rain with rapid rises in stages. /
Mudslides were prevalent throughout the North Coast area closing roads and causing gen-
eral inconvenience in the area. / A wall of water 1,000 feet wide passed through the
community of Fort Jones after a period of heavy rainfall. / Parts of Marin County and
the East Bay Counties were subjected to flooding and mudslides. / January precipitation
in the Sacramento Valley ranged between 200 and 350 percent of normal. / The heavy Jan-
uary rains caused peaks of record at several locations along the Sacramento River. /
Runoff in the Sacramento Valley ranged from 500 percent of normal on the Sacramento River
to 500 percent of normal on the Feather and Yuba Rivers. / Flood damage in the Sacramento
River Basin was ranked as the third most destructive in the record flood history of the
area. / Shasta and Oroville Dams along with the other dams in the northern part of the
State held back the flood waters and averted major damage. / Inflow into Shasta Lake
peaked near 210,000 cfs, the highest inflow of record. / Releases from Keswick Dam were
increased to 79,000 cfs, the maximum allowable under flood control regulations, for the
first time since 1958. / Several towns were partially inundated by the flood waters in
the North Coast area and in the Sacramento Basin. / The Governor proclaimed seventeen
counties disaster areas because of flooding and mudslides. / After the January storms,
the precipitation for the rest of the year was generally below-normal which resulted in
the yearly precipitation to be near normal. / Storage in 121 major reservoirs in Cali-
fornia at the end of the water year was approximately 111 percent of the average ten-year
carryover storage.

COVER PHOTOGRAPH

Courtesy of The Sacramento Bee

Heavy spillage over the North Fork
Dam on the American River near
Auburn creates a wild river.
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THE WEATHER OF WATER YEAR 1969-70

During the water year 1969-70 most of

the precipitation fell during two ma-
jor periods — in December I969 and in

January 1970. The precipitation in

December affected^ Northern and Central
California, bringing the first rises
of the rivers of Northern California,
but the main effect was to wet the

basins for the heavier precipitation
which followed in January. The rain-
fall in December broke a drought which
had begun the previous March. Mount
Shasta City in Siskiyou County had the

seventh wettest December since 1888,
and Sacramento had the wettest Decem-
ber since 1955*

Abundant rainfall in January 1970 was
again the description of the weather
in California for the second consecu-
tive January. The above-normal rain-
fall affected the State from the Ore-
gon border to the Central San Joaquin
Valley. Many stations received two or
three times the normal amount for the

month. This January 1970 differed
from January 1969 in that the heavy
rainfall in 1970 was located in North-
ern and Central California, whereas in
I969 the southern part of the State
received the heavy accumulations.

The precipitation generally covered
about a 20-day period from the 7th to
the 27th of the month. Although the
precipitation was distributed through
this period, there were two or three
principal time concentrations.

The overall flow pattern over the eas-
tern Pacific and western states was
zonal. In a zonal pattern there is
little amplitude in the meander of the
current blowing through the troughs
and crests on the upper level charts.
(The opposite flow pattern with large
amplitude is called meridional.) The
belt of the strongest westerlies aloft
in January 1970 was displaced south-
ward about 10° of latitude from the

normal January position. During the
20-day storm period, eight weather
fronts affected California, with a

front of a quasi-stationary character
at the Oregon border on the 22nd and
23rd bringing a significant time con-
centration of heavy rain.

The zonal flow pattern brought warm
air masses over the State; many sta-
tions reported the warmest or second
warmest temperatures of record. Anal-
ysis of sea-surface isotherms in the

eastern Pacific Ocean indicated that
there were large areas of warm water
north of Hawaii with the anomaly as
much as +4°F. This warm water undoubt-
edly contributed to the vigor of the

storm activity and supplied heat and
moisture to air masses being carried
toward the Pacific Coast.

In an effort to catalogue the weather
pattern of January 1970 it is of inter-
est to apply some of the weather typ-
ing techniques. Using the weather
types developed at the California In-
stitute of Technology , the type most
frequently occurring in the period Jan-

uary 7-27 was the Type EM . This type
is a zonal flow type with little ampli-
tude of the upper-level trough-ridge
pattern. The upper level westerlies
are displaced southward in the eastern
Pacific. A sequence of weather fronts
move into the states from the Pacific
with a tendency for storm centers
(lows) to move southeastward in the
Rocky Mountain area because of their
being deflected by Canadian high pres-
sure centers. These highs move through
the Great Lakes area after each front
moves to the eastern seaboard. Pre-
cipitation with the E„ type is above
normal on the West Coast, especially
in Northern California. Temperatures
are mild in the west, but below-normal
in the northern Great Plains and Great
Lakes regions.



PLATE 2

SCHEMATIC WEATHER MAP SHOWING THE WEATHER TYPE E
fc

ACCORDING TO THE CIT TYPING SYSTEM (after ELLIOTT, 1949)
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SCHEMATIC WEATHER MAP SHOWING THE MID -LATITUDE
SOUTHWESTERLY STORM TYPE (after WEAVER, 1962)
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PLATE 3

WEATHER MAP FOR JANUARY 13,1970 AT 0400 P ST SHOWING 500 mb CONTOURS
(DASHED LINES, LABELLED IN METERS) AND FRONTAL SYSTEMS (MARKED WITH

TRIANGLES AND HALF CIRCLES ACCORDING TO THE CONVENTIONAL PRACTICE)

WEATHER MAP FOR JANUARY 23, 1970 AT 0400 PST SHOWING 500 mb CONTOURS
(DASHED LINES, LABELLED IN METERS) AND FRONTAL SYSTEMS (MARKED WITH

TRIANGLES AND HALF CIRCLES)

WEATHER MAPS FOR JANUARY 13 and 23,1970



If we use weather typing developed by

Robert L. Weaver of the National Weath-

er Service2 ' 3 the pattern of 1970
would best fit into the category Mid-

Latitude Southwesterly Type. This is

a zonal type with storm systems moving

in a westerly direction at middle lat-
itudes over the Pacific, but entering
California more from the southwest. A

series of occlusions, spaced fairly

closely together, move in the general
westerly flow across the eastern Pa-

cific. On entering the Continent, the

fronts impinge on a continental high
in western Canada, but remnant low
pressure systems may break through the

Great Basin and into the Middle West.

This weather type is very similar to

the Type EL, of the CIT typing system.

The weather types discussed above are

shown schematically on Plate 2.

The wet period began with a front—

a

cold occlusion—moving into Califor-
nia on January 7. The precipitation
which accompanied this front brought
the first rise of the rivers in the

northern and central part of the State

in January. Other fronts moved in

fairly rapid succession in the follow-
ing 20 days. The cold front of Jan-
uary 13-14 brought a significant con-
centration of precipitation with many
mountain stations with favorable oro-
graphic exposure collecting as much as
4 to 5 inches in one 24-hour period.

Another vigorous front closely follow-
ed on the l6th and brought a concentra-
tion which was heaviest at stations in
the center part of the State. Exam-
ples of this are 4.5 inches on the

l6th at Venado in the Russian River
Basin, 4.34 inches at Blue Canyon in
the Central Sierra, while Shasta Dam
reported only 1.4 inches for the l6th.

A weak front on the 19-20th maintained
the continuation of a wet period. A

strong occluded front moved into the

Pacific Northwest on the 21st, and by
the 22nd it had moved into the northern
Rockies with the cold front of the

system trailing westward through south-
ern Idaho to the California-Oregon

border. This cold front became quasi-
stationary at the border on the 22nd

and 23rd with an orientation WSW-ENE,

parallel to the WSW flow at the upper
levels of the atmosphere. The Cali-

fornia weather reporting stations were

south of the front with a warm air

mass present; temperatures of 60°F
were reported at Eureka and Red Bluff.

This was the warmest period of the

January storm series; many stations
reported the highest January daily
minima of record (San Francisco, Sac-

ramento, Red Bluff).

At the northern end of the Sacramento
Valley, the precipitation totals for

the 3-day period January 21-22-23 were

especially heavy, such as 11.7 inches

at Shasta Dam, 9 inches at Vollmers,

10 inches at Lakeshore, and 14 inches

at Pit River Power House. Although
these amounts do not exceed the 10-

year values for those locations, the

precipitation resulted in a record in-

flow into Shasta Reservoir because the

rainfall concentration followed on a

wet antecedent condition of the pre-

vious 13 days.
i

The quasi-stationary front of the 23rd

finally moved as a cold front into the

southern part of the State on the 24th

ending the heavy concentration of pre-

cipitation. A final cold front on the

27th brought some more rain on the 26-

27th to end the 20-odd day siege of

January 1970.

Weather maps for two days in the Jan-

uary storm series are shown in Plate

3. The top map depicts the cold front
which moved into the State on January
13, and the bottom map depicts the

qua si-stationary front of January 23

which brought a significant concentra-

tion of precipitation to the Upper

Sacramento River Basin.

During the early part of the January

storm series—from the 7th to the 11th

—the snow level was about 3>000 feet

at the northern end of the Sacramento

Valley with snowfall reported at Min-



eral (elevation 4,911 feet) and at
stations on the floor of Shasta Valley.
From the 12th to the 18th, the snow
level lifted to 5,000 feet in the area
above Shasta Dam and 6,000 feet in the

Central Sierra. Mineral reported no
snowfall in this period; Blue Canyon
also reported none, except on the 14th
with the passage of the cold front.

the Central Sierra. This period of
the 19-23 was the warmest of the Jan-
uary storm series, and it was during
this period when the heaviest rain
fell. The final periods of precipita-
tion which came after the passage of
the cold front on the 24th occurred
with a lowered snow level—about 4,000
-5,000 feet.

Further warming during the period 19th
through the 23rd brought a lifting of
the snow level to near 8,000 feet in
the north, and about 9,000 feet in the
Central Sierra. No snowfall occurred
at Manzanita Lake (elevation 5,850
feet) near Lassen Peak or at Soda
Springs IE (elevation 6,885 feet) in

The time distribution of precipitation
at representative stations is shown on
the plates of the hydrographs for
river gaging stations.

The aerial distribution of precipita-
tion is shown in the isohyetal maps on
Plates 5 and 10.

Heavy rains cause problems
other than flooding. This
swimming pool was floated
out of the ground by the
rain-soaked soil.
Photograph courtesy of
The Sacramento Bee.

1
Robert D. Elliott, "Forecasting the Weather—The Weather Types of North America",
Weatherwise, bimonthly issues February-December 1949.

"Formally called The United States Weather Bureau.

U.S. Weather Bureau-Corps of Engineers Hydrometeorological Report No. 37,
"Meteorology of Hydrologically Critical Storms in California", December I962.

Corps of Engineers, Sacramento District, Technical Bulletin No. 4, "Ten-Year
Storm Precipitation in California and Oregon Coastal Basins".
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RAINFALL-RUNOFF

During the 1969-70 water year, only-

one major high water event occurred.

This took place in January 1970 on the

Sacramento River with the highest

flows of record occurring at several

points, and Shasta Dam receiving the

highest inflow of record.

The water year started out as usual

with no spectacular events occurring.

At the beginning of December, precipi-

tation totals were about normal in

the North Coast area, around half of

normal in the Central Valley, and near

normal in the southern portion of the

State. A series of storms moved into

the northern portion of California the

second week of December and lasted

pretty much through the month. These

storms caused the North State's rivers

to rise to moderately high stages, but

no problems were experienced. The rains

served to moisten the dry ground with
the effect that later storms would

produce more runoff per inch of rain.

After the storms had passed, the pre-

cipitation totals in the North and

Central State were near normal, while

the southern portion was far below
normal because little or no rain fell

in that area.

A new storm series entered the State

during the second week of January and

turned out to be the big one. Wet
weather covered most of the State, but
the northern half was hit the hardest.
Precipitation totals for the month
were high, with the North Coast area

rainfall varying from 200 percent of
the January normal in the north to 300
percent of normal in the Russian River
area. In the Sacramento Valley, the

monthly precipitation ranged between
200 and 350 percent of the January
normal for the various stations. The

rainfall in the Feather and Yuba River
Basin was equally as intense, with the

different precipitation stations re-
porting monthly totals ranging from 200

to 300 percent of normal. The heavy

rain quickly saturated the soil in all
the basins, and before long nearly
every drop of rain that fell became

runoff.

The North Coast streams responded to

the rainfall with rapid rises accompa-
nying each burst of rain, with some

streams reaching or exceeding flood

stages. In addition to the high water
the rain saturated the ground to the

point that several mudslides occurred
blocking highways and causing other

damage. In the Central Valley, the

continuous rainfall, which was intense

at times, affected river stages. As

mentioned before, the Sacramento River

experienced some of the highest stages

and flows of record.

Total runoff resulting from this storm

series was quite high. Runoff in the

North Coast area ranged from about 400

percent of the January normal for most
streams to almost 600 percent of nor-

mal for the Trinity River. In the

Sacramento Valley the runoff amounted

to 500 percent of the normal for Janu-

ary on the Sacramento River, and over

600 percent of the normal on the

Feather and Yuba Rivers.

The reservoirs of the State did a

splendid job of retaining the massive

runoff by storing the flood flows until

after the passage of the storm. After

the flood peaks had passed, releases

were made in a controlled manner. Even

though property damage was high because

of flooding, very few deaths or injur-

ies were attributed to the storm.

Without the reservoirs, however, prop-

erty damage could have been much high-

er.

The flood damage in the Sacramento

River Basin from the January storms

was ranked as the third most destruc-

tive in recorded flood history for

this area with damages estimated at

$28,500,000 and approximately 550,000



Table 1: Precipitation Amounts at Selected Stations for
Various Periods of the December 1969 Storm Series

Station



acres inundated. Only the floods of
December 1955 and December 1964-
January 1965 caused more damage. The
U. S. Army Corps of Engineers has es-
timated that the reservoirs which have
flood control as a purpose of their
operation prevented nearly $153,000,000
damage. There are no exact figures on
flood-related deaths; however, deaths
did occur from heart seizures and from
boating and automobile accidents dur-
ing the January storms.

For the rest of the water year, pre-
cipitation was generally below normal,
with the net effect that the precipi-
tation totals for the water year were
about normal for most of the State.
Because of this, the total unimpaired
runoff for the water year was slightly
above normal on most of the streams.
Only the Russian and Napa River Basins
had unimpaired runoff near 200 percent
of normal for the water year.

At the end of the water year 1969-70,
storage in 121 of California's major
reservoirs was about 20,162,000 acre-
feet, which is approximately 111 per-
cent of the average ten-year carryover
storage. This storage was about
2,100,000 acre-feet less than the pre-
vious year's total storage in the same
reservoirs.

Ground water was relied onmore heavily
during the year as a supplementary wa-

ter supply. In the San Joaquin Valley,
ground water levels generally declined
due to the increased pumping. However,
in Southern California, ground water
levels remained near the previous
year's levels with a slight decline
noted in some of the areas.

Because of the high water caused by
the storms, the Department's Flood Op-
erations Center was activated on a 24-
hour basis from December 19 to 28 to
handle the storms of that period. On
January 13, the Flood Operations Center
was activated once again to work the
January storms, and activation contin-
ued until February 2 when the danger
had passed. Governor Ronald Reagan de-
clared a State of Emergency beginning
on January 17, which continued until
February 28. As a result of the flood
damage, the Governor proclaimed 17
counties as disaster areas under the
State laws, and the President declared
these same counties disaster areas
under the Federal laws.

Data used in this Bulletin were sup-
plied by a number of agencies, both
public and private, and are considered
to be accurate and reliable. However,
hydrologic data may be revised on the
basis of subsequent studies and infor-
mation. Therefore, the data in this
Bulletin are considered preliminary
until published by the responsible
agency.
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North Coast Hydrographic Area

The North Coast Hydrographic Area ex-
tends 270 miles along the coast from
the California -Oregon border in the

north through the Russian River Basin
in the Santa Rosa area. The area

ranges in width from 180 miles at the

northern end to 30 miles in the south-
ern portion.

Storms in the North Coast area are
more frequent, and monthly precipita-
tion is higher in parts of this area
than in any of the other six major
hydrographic areas of the State. Run-
off is derived mainly from rainfall
with only a relatively small portion
contributed by snowmelt.

At the beginning of December the

rainfall totals for the area ranged
from normal to slightly below normal.
On December 7» the series of storms
that moved into California began dump-
ing large amounts of rain in the North
Coast area. The storms continued

through the 27th; and although the
rainfall was heavy at times, precipi-
tation totals at the end of December
were just slightly above normal. The
rains caused some rises on the North
Coast rivers, but all of the rises
were below the warning stages and
caused very few problems.

After a dry New Years, a new series of
storms began pelting the State on Jan-
uary 8. This storm series continued
until the end of the month and dropped
a large amount of rain on the already
wet North Coast area. The high pre-
cipitation in the area caused some of
the rivers to rise above flood stages,
with flooding reported on the Smith,
Klamath, Eel, and Russian Rivers.
When the rain stopped at the end of
the month, precipitation totals had
climbed to 130 percent of normal in
the north and 160 percent of normal in
the southern portion of the North
Coast area.

Smith River Basin

The three forks of
drain a basin of 770
which 90 square miles
Almost the entire ba

mountains and foothill
lie below 3,000 feet,
the eastern boundary
elevations exceeding
common; Bear Mountain
is the highest point.

the Smith River
square miles, of
lie in Oregon.

sin consists of
s, most of which
However, along
of the basin,

5,000 feet are
at 6,424 feet

Beginning on December 7» the basin was
subjected to a series of rain storms
that lasted until almost the end of
the month; the storms caused minor
peaking on the Smith River during the
middle of the month. On December 20,
the downpour increased considerably,
and at Crescent City the river rose to
the warning stage of 30 feet. However,
this peak receded and no further
trouble occurred • until January.

On January 8, the onslaught of rain
began again and continued until the
end of the month, with some of the
storms dropping large amounts on the
basin. This brought the river levels
up once again, and flood stages were
reached for the first time of the
season on January 22. The flood waters
resulted in minor damage mainly to low
lying farmland and trailer parks. One
death resulted from the flooding, when
a car was struck by a tree loosened by
the high water in the Smith River. A
second death was recorded when a man
was washed from a car that skidded in-

to the river.

Several mudslides resulted from the
heavy precipitation soaking the
ground. Highway 199 to Oregon was
closed for a time above Patrick Creek,
as were other roads in the area. A

11
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massive slide blocked the Big Flat Road

in the mountains east of Crescent

City. This slide moved across the
road and blocked the south fork of the

Smith River for awhile. However, the
river broke through this slide, thus
preventing a massive water buildup
that could have eventually caused
flooding downstream. Because of the
large amount of slide damage, Del
Norte County was declared a disaster
area.

Plate 6 shows the stages for the
Smith River near Crescent City and the

precipitation amounts at that city.

Klamath River Basin

The Klamath River and its major tribu-
taries, the Salmon, Shasta, Scott, and
Trinity Rivers, drain basins with a

combined area of 15,715 square miles.
About a third of this area lies in
Oregon. The terrain in this basin is
comprised of rugged mountains with
elevations ranging from sea level to
over 8,000 feet.

Rain began falling on this basin on
December 7 and continued through most
of the month. This storming caused
some minor stages on the rivers but
these were well-below warning stages.
No flooding was reported, and the rain
served mainly to wet the basin.

Storms began moving into this basin
again on January 8, and the river re-
sponded with some minor peaks in the
lower regions. As the storms continued,
the river peaks increased. Following
heavy rains, a wall of water some 1,000
feet wide passed through the community
of Fort Jones on the Scott River about
January 27 and left 10 to 12 inches of
mud and silt on the floors of the
homes and businesses. VZatermarks
four feet above ground were left on
some of the houses as an indication of
the intensity of the flooding. Because
of the large amount of rain, some minor
flooding occurred in the low lying
areas of the basin and closed some

local roads, but all stages were below
designated flood stages in these

areas. A major problem resulting
from the high water was bank erosion
in the lower portion of the basin, with
the river eroding away large chunks of
land.

The rain-soaked soil resulted in
several mudslides in this basin.
Several roads in the area were blocked
by slides, with Highway 96 closed at
three locations for a time.

High water stages for both the Trinity
River near Hoopa and the Klamath River
near Klamath are shown on Plate 6,
along with the precipitation record at
Hoopa.

Eel River Basin

The Eel River and its principal tribu-
tary, the Van Duzen, drain an inland
basin of 3»700 square miles. Most of
the basin is classified as rough,
heavily wooded foothills and mountains,
with elevations ranging from sea level
to more than 7,000 feet.

Rain began falling on the Eel River
Basin on December 8 and continued
throughout most of the month. River
stages on the Eel were relatively low
and caused little concern, although
some low lying roads were inundated,
and cattle were moved to higher ground.

However, on December 21, following
three days of heavy rainfall, the Van
Duzen peaked at about three feet above
flood stage. Flooding occurred at
several locations along Highway 36,

and the residents of Starvation Flat
were evacuated when the levee sur-
rounding the area washed away.

January's storms brought new rises in

the rivers. These remained well below

warning stage until late in the month,

when heavy precipitation caused very

rapid rises. The Van Duzen left its

banks at Bridgeville on the 23rd and

again on the 27th, and the Eel River

rose to five feet above flood stage at
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A massive mudslide on the Smith River threatened to block
the river for a time. Photograph taken by Wally Griffin
from a Benbow Aero Inn. plane flown by Gail Ebbutt.
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Fernbndge. Some towns in the basin,

such as Pepperwood and Port Kenyon,

were flooded, and several local roads

were under water. Bank erosion along

the Eel River near Shively threatened

to cut the railroad for a time, but the

threat diminished when the river stages

receded.

Flooding and mudslides resulting from

the rain-soaked soil closed several

roads in the basin, causing long traf-

fic delays. The railroad, another ma-

jor transportation link in this area,

was also closed for awhile due to mud-

slides.

Hydrographs showing flood stages for

both the Van Duzen River at Bridgeville

and the Eel River at Scotia are shown

on Plate 7.

Russian River Basin

The Russian River is 112 miles long and

drains a basin of 1,500 square miles,

85 percent of which is classified as

rugged mountainous terrain. Elevations

in this basin are relatively low, with

the highest point being near 4,700
feet.

During Decembe
moved through
minor river ri

tially wetted
began December
the 14th. On
hit the basin
river stages,
below the dang

r two series of storms
the basin, causing some

ses. The basin was ini-
by light rains that

3 and continued through
December lb a new storm

and caused increased
but the peaks were well

er levels for the river.

A new series of storms moved into the

area on January 7 and continued until

the end of the month. These storms de-

posited a large amount of water on the

already soggy basin. Nearly 44 inches

of rain were recorded for the month at

the Venado rain gage. River stages
peaked several times below the flood

stage at Healdsburg until January 23,

when the river left its banks for a

day with the peak about three feet

above flood stage of 19 feet.

Further downstream the river went over
its banks twice for short times near

Guerneville between the 14th and 17th.

On January 22 the river went above

flood stage of 35 feet at Summerhome,

and remained there for the next four

days. The river peaked about nine feet

above flood stage on the 25th, then

receded to safe levels the next day.

Flood damage was reported all along

the river with a majority of this

damage occurring in the resort area

from Healdsburg to the coast. One

death near Guerneville was attributed

to the flooding.

Besides the heavy flooding, the heavy

rain saturated the soil sufficiently

to cause several mudslides in the

basin. One major mudslide blocked

Highway 101 above Cloverdale, closing

this road for several hours. Other

mudslides above Ukiah also closed the

highway for short times, causing

detours and delays to the travelers

along the route.

Hydrographs of the river stages on the

Russian River at Healdsburg and

Guerneville, are shown on Plate 8,

along with the precipitation amounts

at Venado.
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San Francisco Bay Hydrographic Area

The San Francisco Bay Hydrographic Area

encompasses the area surrounding Sui-
sun, San Pablo, and San Francisco Bays.

The area extends from above Petaluma

on the north to near Gilroy on the

south and from approximately Pittsburg

on the east to the coastline on the

west.

Most of the streams of this area drain
small areas and flow into one of the

bays. The one major river in this area

is the Napa River, which drains the

fertile Napa Valley. Runoff in the San

Francisco Bay area is mainly from
rainfall with very little snow falling
in the area.

Rainfall up to the end of December was
only slightly above normal for the

area. The rains which plagued Califor-

nia in December had little effect ex-
cept to wet the area. On January 8 the

rain began again and continued through
the month, becoming very heavy at
times. This downpour caused consider-
able local flooding with streets flood-

ed in Mill Valley and other parts of
Marin County and in the East Bay Coun-
ties. Some major landslides occurred

in the Oakland area from the rain-
saturated ground, with one slide

threatening an aviation jet-fuel pipe-
line leading to the Oakland Interna-
tional Airport. Other slides destroy-
ed homes in the Oakland area and in
Marin County. By the end of January,

the rainfall total was almost 150 per-

cent of the normal, and the effects of
the rain had left Alameda and Marin
Counties in such disrepair that they
were declared disaster areas.

Napa River

The Napa River drains a basin of 230
square miles upstream from the City of
Napa and discharges into the San Pablo

Bay. An interesting feature of this

basin is that the Napa River has year-
round flow at the St. Helena gaging
station but is dry at the Napa gaging
station for one or more months during
the summer. This is attributed to ir-
rigation pumping from the river and
seepage to ground water. Floods on

the Napa River are of the flash flood
variety—rapid rises and short dura-
tion.

The Napa River Basin was initially
wetted by rain that began on Decem-
ber 8 and lasted for five days. A sec-
ond rainy period began December 18 and
continued until Christmas. During this
second storm series, heavy downfall
persisted about twelve hours each day
with each burst producing a sharp rise
on the river. On December 2k the riv-
er reached close to flood stage at St.

Helena after a downpour of almost 3«5
inches in the upper basin.

After a dry New Years , the rain began
again on January 8 and continued until
the end of the month. The rain was
heavy at times and produced sharp

rises on the river. On January 16 the

river left the banks at St. Helena for

a few hours and then quickly receded.

Starting January 20, the rain became

continuous and in sufficient amounts

to cause flood stages on the river at

St. Helena. The river overflowed at

this point on the 21st for about a day

and again on January 23, when the river

stage went about three feet above the

flood stage of 11 feet for a few hours.

These flood crests were recorded down-

stream at Napa but were below the

warning stage at that point.

Hydrographs of the river stages of the

Napa River at St. Helena and Napa,

along with the precipitation record

at St. Helena, are shown on Plate 9.
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Flooding of roads caused inconveniences to motorists.

A levee break caused the town of Nubieber to be inundated.
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Flooding in Chester, California caused inconvenience to

the local residents and destroyed property in the area.

i

Photographs courtesy of The Sacramento Bee.
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HOURLY PRECIPITATION STATIONS

I MOUNT SHASTA W B CITY

2 ALTURAS RANGER STATION

3 VOLLMERS
4 BEIBER

5 ROUND MOUNTAIN INNE

6 REDOING SSSE
7 VOLTA POWERHOUSE
8 MINERAL
9 RED BLUFF W.B. AP
10 HAMILTON BRANCH POWERHOUSE
11 DE SABLA

12 BUCKS LAKE
13 PORTOLA
14 STONY GORGE RESERVOIR
15 CHICO EXPERIMENT STATION

16 BRUSH CREEK RANGER STATION

17 SIERRAVILLE RANGER STATION

18 OROVILLE RANGER STATION

19 CAMPTONVILLE RANGER STATION
20 WILLIAMS

2t CLEAR LAKE HIGHLANDS
22 GRASS VALLEY NO 2

23 BLUE CANYON W.B. AP
24 SODA SPRINGS IE

25 BROOKS FARNHAM RANCH
26 GEORGETOWN RANGER STATIONO
27 MOUNT DANAHER
28 KYBURZ STRAWBERRY
29 LAKE SOLANO
30 SACRAMENTO WB CITY

31 FIDDLETOWN LYNCH RANCH
32 TIGER CREEK POWERHOUSE
33 CAMP PARDEE

- '

* BASIN

«8?*
l
fflSS

LEGEND

• HOURLY PRECIPITATION STATION

DRAINAGE BASIN BOUNDARY

ISOHYETS OF RAINFALL IN INCHES
FOR THE PERIOD JANUARY 7-29. 1970

SACRAMENTO VALLEY AREA
PRECIPITATION STATION LOCATION

AND
ISOHYETAL MAP
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Central Valley Hydrographic Area

The Central Valley Hydrographic Area
comprises all of the stream basins
that drain into the Sacramento and San
Joaquin Valleys upstream of the point
where the Sacramento River discharges
into Suisun Bay at Collinsville. This
area averages 120 miles in width and
500 miles in length.

In the Sacramento Valley the principal
streams are the Sacramento River and
its tributaries: the McCloud, Pit,
Feather, Yuba, Bear, and American Riv-
ers, which flow from the Sierra Nevada
Range on the east, and Cottonwood,
Stony, Cache, and Putah Creeks, which
drain from the coastal ranges on the
west. Main streams of the San Joaquin
Valley are the San Joaquin River and
its principal tributaries: the Cosum-
nes, Mokelumne, Calaveras, Stanislaus,
Tuolumne, and Merced Rivers, which
drain from the Sierra Nevada Range on
the east. The Kings, Kaweah, Tule,
and Kern Rivers flow from the Sierra
Nevada into Tulare Lake with some of
the flood flows of the Kings River
being tributary to the San Joaquin
River by way of Fresno Slough. In
times past, during periods of flood,
Tulare Lake has overflowed into the
San Joaquin River.

The Sacramento and San Joaquin Rivers
converge in the intricate system of
channels of the Sacramento-San Joaquin
Delta before flowing into Suisun Bay.

At the beginning of December, the
precipitation totals in the Central
Valley were about half of the normals.
These totals began to rise when a

storm series entered the Sacramento
Valley on December 8. This series of
storms continued through the 27th and
raised the precipitation totals to
slightly above the normal amounts by
the end of the month. These storms
caused some rises and minor flooding
on the Sacramento River, its tributar-
ies, and the bypasses.

On January 8, a new series of storms
swept into the Sacramento Valley and
dropped large amounts of rain on the
area. The storms lasted until the end
of the month and dumped nearly twice
the normal January rainfall. The mas-
sive rainfall brought the precipita-
tion totals to around 140 percent of
normal at the end of January. This
rainfall caused flooding along the
Sacramento River and its tributaries
with record flows being established at
several locations.

Sacramento River Basin

During December, the warm rains that
plagued all of Northern California
caused several rises on the Sacramento
River and its tributaries. Some of the
low sloughs and roads were flooded, and
the Sacramento River flowed over the
Colusa and Tisdale Weirs, flooding the
Sutter Bypass system and inconvenien-
cing agricultural interests.

After Christmas the moisture stopped
for awhile and the rivers receded, but
the rain began again the second week
in January, and the rivers responded
with several sharp rises. The continu-

ous storms caused the northern reaches
of the Sacramento River to overflow for
the first time on the l6th; on the 21st,
with the advent of very heavy rain, the
river again left its banks. Nearly 14
inches of rainfall was recorded at Shas-
ta Dam between the 19th and the 23rd,
and because the basins were saturated,
almost all the precipitation became
runoff. Late on January 23 the inflow
into Shasta Lake peaked at about
210,000 cfs, the highest inflow of
record. Releases from Keswick Dam
had been reduced to 15,000 cfs at the

time of the peak inflow.
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High stages on the Sacramento River inundated parts
of the towns of Anderson (above) and Redding (below).

Photographs courtesy of The Record Searchlight, Redding.

*4

if %

25



PLATE 12

t*
a
uj u.

a: =

oo
UlJC

o

a.

go
"o



Despite the decreased outflow from
Shasta Lake, peak flows at downstream
points on the Sacramento River reached
record high levels on January 24 and

25, primarily because of large inflows
from tributary streams below the dam.

For example, at Bend Bridge, about 44
miles downstream from Keswick Dam, a

peak flow of about 158,000 cfs occur-
red early on January 24, principally
due to the effect of high inflows from
Cow Creek, Cottonwood Creek, and Battle
Creek, plus other local inflow. At
the time this peak occurred, the re-
leases from Keswick Dam were 15,000
cfs. Further downstream, a flow in
the range of 260,000-310,000 cfs oc-
curred at the latitude of Ord Ferry,
the head of the Sacramento River Flood
Control Project, late on January 24.

Much of this flow, together with over-
flow at Moulton and Colusa Weirs, and
water from Butte Creek and Cherokee
Canal, flowed into Butte Basin and ul-
timately into the Sutter Bypass.

On the morning of January 24, when it
became apparent that peaks had occur-
red downstream from Shasta Dam at Bend
Bridge and Red Bluff, and the river
was receding, Keswick Dam releases
were increased from 15,000 to 79,000
cfs, the maximum allowable under flood
control regulations consistent with
downstream requirements. This was the
first time since 1958 that Shasta Lake
was operated for flood control at the
maximum 79,000 cfs release level.

Other reservoirs in the Upper Sacra-
mento River Basin also had high in-
flows during the January storm period.
Stony Gorge and East Park Reservoirs,
on Stony Creek, filled and spilled,
while Black Butte Reservoir downstream
had a peak inflow of about 36,000 cfs,
with a maximum release of about 13,000
cfs, both on January 24. Whiskeytown
Reservoir filled and started spilling
also on January 24, reaching a maximum
outflow to Clear Creek of about 6,000
cfs on January 27.

The high flows caused considerable
damage in the upper portion of the ba-

sin. About 800 people were evacuated
near Anderson when the Sacramento Riv-
er went over its banks and threatened
homes in the area. Other families were
driven from their homes by the high
water in the Colusa and Chico areas,
and portions of the towns of Red Bluff,
Hamilton City, and Tehama were flooded.
A few homes were threatened at Sacra-
mento Bar near Tehama when the river
cut deeply into the bank. Glenn,
Colusa, Butte, Sutter, Shasta, and
Tehama Counties were declared disaster
areas because of the heavy flood
damage.

Further to the north, in the Pit River
Basin, rain and flooding took a heavy
toll. Highway bridges in the area were
washed away or rendered unusable due
to flooding of the approaches. Other
highways were blocked by mudslides and
washouts, and the town of Big Bend was
completely cut off because of such oc-
curences. A levee on the Pit River
washed away and the Lassen County com-
munity of Nubieber was inundated, leav-
ing most of the 300 residents homeless.
The town of Burney was flooded when
Burney Creek overflowed, leaving sev-
eral people homeless. Mudslides closed
the railroad for several days, which
delayed the shipment of lumber from
the area's mills.

In Plumas County, flows in the North
Fork of the Feather River severely
eroded the banks of the river in the
town of Chester. The erosion cut under
rock fences and cabin foundations,
filled a swimming pool with gravel,
exposed pipelines, cut a street to
about half its width, and cut new
channels through backyards bordering
the river.

On the west side of the Central Valley
the story was much the same. Clear
Lake at the headwaters of Cache Creek
received heavy local inflows, which
caused the level of the lake to- rise

to flood levels. The surrounding area,

including much of Lakeport, was flood-
ed, with homes and resorts inundated
and hundreds of people left homeless.
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A little further to the south on Putah

Creek, high inflows into Lake Berryessa

behind Monticello Dam flooded the sur-

rounding resort areas and local roads.

About 200 people were stranded by the

flooded roads, and several mobile
homes, small buildings, and recrea-
tional areas filled with water as the

level of the lake rose.

Record flows at Tehama caused flooding
of the town and surrounding area.
Photograph courtesy of The Corning
Daily Observer.
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OPERATION OF DAMS

With the advent of the heavy rainfall,
the dams and reservoirs of Northern
California were used to restrain the

massive runoff and ease the threat of
flooding. The two major storage facil-
ities in the North State, Shasta and
Oroville Dams, along with the other
dams of the area, held back the flood

waters until the passage of the storms.

The water was then
trolled manner when
sided. Even though
voirs of the North
for flood control,
cussions deal only
which had a signifi
flood flows in the

released in a con-
the rivers had sub-
all of the reser-
State were operated
the following dis-

with the reservoirs
cant effect on the
rivers.

Shasta Dam

Shasta Dam, on the upper Sacramento
River, impounds Shasta Lake, which has

a storage capacity of 4,500,000 acre-
feet. Of this total, 1,300,000 acre-
feet are operated as flood control.
Releases to the river from Shasta Dam
are regulated by Keswick Dam, which
also regulates flow passing through
the Spring Creek Tunnel from Whiskey-
town Dam and Reservoir on the eastern
slope of the Trinity Mountains. Kes-
wick Reservoir, with a capacity of
23,800 acre-feet, is strictly a regu-
lation reservoir with no flood control
reservation.

the reservoir was then allowed to in-
crease until it reached a high of
4,112,900 acre-feet on May 27. The
computed total unimpaired runoff to

Shasta Lake during the water year was
7,901,000 acre-feet, or 149 percent of
the 50-year average.

Hydrographs of the Shasta Dam complex,
showing inflow and storage for Shasta
Lake and releases from Keswick Reser-
voir to the Sacramento River, are shown
on Plate 16.

Black Butte Dam

During the 1970 water year,* the maxi-
mum inflow of record into Shasta Lake
occurred on January 23, with a peak
inflow of 210,000 cfs and a mean daily
inflow of 161,250 cfs. Releases from
Shasta Dam were kept low, and the wa-
ter was allowed to collect in the res-
ervoir until it was evident that the
peak on the river generated mainly by
runoff from below the dam had passed
the Bend Bridge gaging station. At
that time, releases from Keswick Dam
were increased to the maximum of
79,000 cfs and held until the end of
the month in order to vacate the flood
reservation storage.

Shasta Lake reached a maximum storage
for the year of 4,311,400 acre-feet on
January 27. This was reduced with the
flood control releases to 3,300,400
acre-feet by February 14. Storage in

Black Butte Dam and Reservoir is a

flood control facility on Stony Creek,

a tributary stream to the Sacramento
River. The reservoir has a storage
capacity of 160,000 acre-feet, of
which 150,000 acre-feet is designated
for flood control reservation.

December's storms caused the storage
in the reservoir to increase slowly to

about 60,000 acre-feet when the Janu-
ary storms moved into the area. The new
storms brought heavy rain to the basin

and caused five bursts of runoff into

the reservoir. One of these periods
had a peak inflow exceeding 26,000 cfs

which caused the storage to increase

to almost 130,000 acre-feet. During

the rainy period, the reservoir re-

leases were increased to 10,000 cfs

and held near that level until the

reservoir storage dropped to the de-

sired flood control reservation.

October 1, I969 through September 30, 1970
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Hydrographs of Black Butte Dam and
Reservoir showing inflow, storage, and

releases are shown on Plate 16.

Folsora Dam

Folsom Dam and Lake are located on the

American River about 22 miles east of
Sacramento. This lake has a storage
capacity of 1,000,000 acre-feet, of
which 400,000 acre-feet are reserved
for flood control. The flow to the
river downstream from the dam is regu-
lated by Nimbus Dam, which creates
Lake Natoma. Lake Natoma has a stor-
age capacity of 8,760 acre-feet with
no flood control reservation.

This storage development experienced
no major problems from runoff, and
during the flood control season, only
three periods of high inflow occurred.
All three of these inflows occurred
during December and January, two of
them in January within a week of each
other. The first of these rises was
caused by heavy rains which in turn
caused storage in the lake to peak out
near 696,500 acre-feet on January 17.
Releases from the dam were increased
to 50,000 cfs on the same day, and
quickly reduced the storage to about
580,000 acre-feet on January 21.

Heavy rains in the basin again caused
the lake level to increase rapidly and
produced a peak storage for the
season of 714,400 acre-feet on January
22. The releases from the dam were
increased to 50,000 cfs once again to
reduce the storage to flood control
reservation. After January the res-
ervoir fluctuated at lower levels
until the flood season was over and
was then allowed to fill from snowmelt-
The computed total unimpaired runoff
to Folsom Lake for the water year was
3,168,000 acre-feet, which is 126 per-
cent of the 50-year average.

Hydrographs of the Folsom Dam complex,
showing inflow and storage for Folsom
Lake and releases from Nimbus Dam to
the American River, are shown on
Plate 17.

Monticello Dam

Monticello Dam on Putah Creek impounds
Lake Berryessa, which has a storage
capacity of 1,602,300 acre-feet when
the water surface is at the crest of
the dam's uncontrolled glory hole
spillway. Lake Berryessa has no des-
ignated flood control reservation but
does act to retain flood flows. The
spillway will only allow a discharge
which is proportional to the depth of
water over the crest of the spillway.
Therefore, the spill releases from the
dam can be considerably less than the
inflows during high runoff.

The January storms brought heavy
amounts of rain to the Putah Creek
Basin and resulted in high inflows to

Lake Berryessa. Five significant peaks
occurred during the month with three
of these peaks well in excess of
20,000 cfs. Because of the high in-
flows, the storage in the lake in-
creased to a high of 1,733,000 acre-
feet on January 24. On this same day,
the flow over the spillway peaked at
16,000 cfs—substantially lower than
the inflows. The spillway had begun
flowing on January 14 and continued to

flow through March. During this time,
well over 400,'000 acre-feet of water
passed downstream through Monticello
Dam.

Hydrographs of Monticello Dam showing
inflow, storage and spillway releases
to Putah Creek are shown on Plate 17.

Oroville Dam

Oroville Dam, located on the Feather
River about six miles east of Oroville,
impounds Lake Oroville. This lake has
a maximum storage of 3,538,000 acre-

feet, which includes 750,000 acre-feet
of flood control reservation. Low

flows to the Feather River below the

dam are regulated by Thermalito After-
bay, a tailwater reservoir for Therma-

lito Powerplant, which is part of the

Oroville power complex. Flood control

releases from Oroville Dam do not pass
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through Thermalito Afterbay but in-
stead flow over the Thermalito Diver-
sion Dam directly into the river.

The December storms caused enough
inflow into the lake to increase the

storage to slightly above 3*000,000
acre-feet on Christmas Day. Releases
from the dam were increased to 21,000
cfs, reducing the storage to about
2,850,000 acre-feet before the January
storms set in.

During the January storms, the Feather
River had three significant periods
of inflow to Lake Oroville. The first
two of these occurred within a few
days of each other and caused the

storage in the lake to exceed
3,000,000 acre-feet again. At this
time, releases from the dam were in-
creased to 67,500 cfs, which quickly
reduced the storage to near 2,800,000
acre-feet. A heavy burst of rain in
the Feather Basin over a four-day pe-
riod caused high inflows to the lake
once again. This time the inflows in-

creased, with a peak of 146,400 cfs and
a mean daily inflow of 105,332 cfs,
which increased the lake storage to
over 3»000,000 acre-feet again. With
this rise, the releases were increased
to over 70,000 cfs, enabling the stor-
age to be reduced to 2,800,000 acre-
feet once again.

Because the remainder of the season
produced little additional precipita-
tion in the basin, the lake level
fluctuated near this level until the
end of the flood season. As the snow
in the mountains began melting, the
lake was allowed to fill, and it
reached a maximum storage for the year
of 3,09^,500 acre-feet on May 31. The
total unimpaired runoff to Lake Oro-
ville during the 1969-70 water year
was 6,066,000 acre-feet, which is 146
percent of the fifty-year average.

Hydrographs showing the inflow and
storage for Lake Oroville and releases
to the Feather River are shown on
Plate 18.
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The City of Lakeport on the shores of Clear
Lake was flooded when the lake rose.
Photograph courtesy of The Sacramento Bee.

Flooding at Lake Berryessa inundated several resort areas,

Photograph taken by Robert Yeager - Courtesy of
The Register of Napa, California.
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TABLE 3 (CONTINUE!)!

STREAM AND STATION
DRAINAGE . PERIOO
AREA IN . OF
SO MILES . RECORO

SOURCE
OF

RECORD

PREVIOUS MAXIMUM
OF RECORD

DATE STAGE
IN FEET

DISCHARGE
IN CFS

1969-1970
HATER YEAR

DATE . STAGE . DISCMARGE
. IN FEET . IN CFS

SAN LORENZO CREEK
AT HAVHARD 38 1939-

SAN FRANCISCO BAY AREA (CONTINUED)

S 10-13-62 19.7IAI 7,460 1-21-70 13.32

ARROYO MOCHO
DEAR PLEASANTON 141 1962- 2- 1-63 B.60 1 .760 1-21-70 12.07

ARROYO VALLE
NEAR LIVERMORE 147 1912- 12-23-55 13.9(A) 18,200

ARROYO VALLt
AT PLEASANTUN 171 1957- USGS

ALAMEDA CREEK
WEAR NILES

PATTERSUN CREEK
AT UNION CITY

ALAMEDA CREEK
AT UNION CITY

COYOTE CREEK
NEAR MADRONE

633 1891-

653 1958-

196 1902-

USGS

USGS

USGS.

USGS

20.4IAI 10.500

3- 1-63 19.3IAI 1.770

1-21-70 12.38

1-21-70 10. B3

1-30-70 2.73

UPPER PENITENCIA CREEK
AT SAN JOSE 11 1961 USGS

ALAMITOS CREEK
NEAR NEW ALMAOEN 32 1958

LOS GATOS CREEK
AT LOS GATOS 39 1929- 2-27-40 14.7(C) 7,110 1-14-70 4.41

GUAOELUPE RIVER
AT SAN JOSE 144 1929- 1-14-70 4.76

SARATOGA CREEK
AT SARATOGA 1933- USGS 1-16-70 4.65

MATADERO CREEK
AT PALU ALTU

SAN FRANCISOUITO CREEK
AT STANFORD UNIVERSITY 38 1930- 1-21-70 7.44

REDWOOD CREEK
AT REDWOOD CITY !-_-.- 7 1. 5.74

PACADERO CREEK
NEAR PESCADERO 46 1951- S 12-23-55 21.3

CENTRAL COASTAL AREA

1-16-70 10.66

SAN LORENZO RIVER
AT BIG TREES 111 1936- 1-16-70 12.73 6,310

BRANCIFORTE CREEK
AT SANTA CRUZ

1940-43
17 1)52- 12-22-55 ll.i iTATICN DISCONTINUED

SOOUEL CREEK
AT SUOUEL 40 1951- 12-23-55 22.3 1-16-70 11.40

LLAGAS CREEK
1EAR MORGAN HILL 20 1951- STAIION LISCCNTI'

BU0F1SH CREEK
NEAR GILROY

TRES PINOS CREEK
.t ar TRES PINOS

SAN BENITO RIVER
NEAR HULL I

PAJARU RIVER
AT CHITTtMUEN

ITCS CREEK
CORRAL I TllS

^1 FREEDOM
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TABLE 3 (CONTINUED!

DRAINAGE . PERIOD
AREA IN . OF
SO MILES . RECORD

PREVIOUS MAXIMUM
OF RECORDSOURCE .

OF
RECORO . DATE . STAGE . DISCHARGE

. IN FEET . IN CFS

1969-1970
WATER YEAR

DATE . STAGE . DISCHARGE
. IN FEET . IN CFS

OKESTIMBA CREEK
NEAR NEWMAN

MtKCED RIVER AT POHONO
BRIDGE NEAR YOSEMITE

SOOTH FORK MERCED RIVER
NEAR EL PORTAL

MERCEO RIVER
NEAR BRICEBURG

MtRCED RIVER
NEAR STEVINSUN

CENTRAL VALLEY AREA (CONTINUED)

134 1932- USGS-DWR 4- 2-58 fc . 6 1 C I 10.200

321 1916- USGS 12-21-55 21.5IAI 23,400

241 1950- USGS 12-23-55 16.7 46,500

691 1965- USGS 12- 6-66 17.8 21,500

1273 1940- US6R-0WR 12- 5-50 73.8 13,600

CHUWCHILLA RIVER AT BUChAMN
DAM SITE NEAR RAYMOND 2

FRESNO RIVER
NEAR KNOWLES

FRESNO RIVER
NEAR DAULTON

1921-23
1930-

1911-13
1915-

USGS-UWR 12-23-55

12-23-55

258 1941-

WILLOw CREEK
AT MOUTH NEAR AUBERRY

SAN JOAOUIN RIVER BELOW KERCHOFF
POWERHOUSE NEAR PRATHER 1480

SAN JOAOUIN RIVER
BELOW FRIANT

SAN JOAOUIN RIVER
NEAR MENDOTA

EASTSIDE BYPASS
JEAR EL NIOO

SAN JOAOUIN RIVER
AT FREMONT FURD BRIDGE

SAN JUAOUIN RIVER
,tAR NEWMAN

SAN JUAOUIN RIVER-
NEAR VERNAL IS

KINGS RIVER
«LLC« NORTH FURK

1675 1907-

1952- USGS

1910- USGS

USGS

4310 1939- USBR 6- 1-52

KA„EAH RIVER
AT THREE RIVtRS

TULE RIVER
NEAR SPRINGVILLE

TULE RIvlR
oELCw SUCCESS DAM

7619 1937- USBR-DWR 4- 6-58

9524 1912- USGS-DWR 3- 7-38

13540 1922- USGS 12- 9-5C

1342 1951- USGS 12-23-55

418 1958-

225 1957-

393 1953-

KCRN KlVEK
AT KERNVILLE

1905-12
1953-

11.5 13,300

12-23-55 12.6 17,500

12-23-55 28.5IAI 15,700

12-23-55 51.CIAI 92,200

12-11-37 23.8ICI 77,200

6,840

USGS-DwR 2- 1-63 13.7

USGS 1-31-63 1C.8

USGS 12-23-55 21.7ICI 27,000

MUJAVE RIVER AT LOWER 1899-06
NARROWS NEAR VICTORVILLE 530 1930-

MOJAVE RIVER
AT BA-

MOJAVE RIVER
AT AFTON

1929-32
1952-

USGS 12- 6-66 19.3IAI 74,000

SUUTHtRN LAHONTAN ARtA

OSGS ?- 2-38 I-.7 70,600

USGS 3- 3-38 8.6 64,300

USGS 12-31-65 7.9 4,150

16-70 10.44

-16-70 12.40

-1-70 62.67

•16-7U 11.28

16-70 14.23

17-70 23.76

17-70 14.40

-1 )-7u 64.41

24-70 U.B2

-^3-70 28.52

-16-70 9.95

26-70 10. }i

12,600

13,400

9, 6501 A I

429

-6-70 10.57

28-70 2.99 559

NL PcAK

NC PEAK
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TABLE 3 (CONTINUED)

STREAM AND STATION
DRAINAGE . PERIOD
AREA IN . OF
50 MILES . RECORD

SOURCE
OF

RECORD

PREVIOUS MAXIMUM
LF RECORD

1 ft i- 1970
„ATEK YEAR

CATE STAGE
IN FEET

DISCHARGE
IN CFS

STAGE
IN FEET

C1SCFARGE
IN CFS

WILLOW CREEK
NEAR SUSANVILLE

SLSAN RIVER
AT SUSANVILLE

NORTHERN LAHONTAN AREA

1950- USGS 2- 1-63 5.6

192 1900-

TKUCKEE RIVER
AT FARAO

EAST FORK CARSON RIVER BELOW
MARKLEEVILLE CREEK 276 1960-

WEST FORK CARSON RIVER
AT WOODFORDS

EAST WALKER RIVER
NEAR BRIDGEPORT 359 1921-

USGS

LITTLE TROCKEE RIVER ABOVE 1903-10
BOCA RESERVOIR NEAR BOCA 146 1939- USGS

1899- USGS

1900- USGS

WEST WALKER RIVER BELOW LITTLE WALKER
KIVER NEAR COLEVILLE 180 1938- USGS

12-22-64

2- 1-63

11-21-50

7.3

14.5IA] 17,500 1-21-70

1-21-70

1-22-70

6 -4-70

LEGEND
USGS - UNITED STATES GECLUGICAL SURVEY.
USBR - ONITEC STATES BUREAU OF RECLAMATION.
OSWB - UNITED STATES WEATHER BUREAU.
USCE - UNITED STATES CORPS OF ENGINEERS.
OWR - DEPARTMENT OF WATER RESOURCES.
PG»E - PACIFIC GAS AND ELECTRIC COMPANY.

A - FROM FLOOD MARKS.
B - DISCHARGE OVER WEIR OR SPILLWAY.
C - SITE OR DATUM THEN IN USE.
D - DISCHARGE NOT DETERMINED, AFFECTED BY BACKWATER OR TIOE.

E - ESTIMATED.
F - FROM DWR TELEMETERING LOG.
G - PRELIMINARY.
H - INCLUOES FLOW THROUGH POWER HOUSE.
I - QUE TO FAILURE OF PARTIALLY COMPLETED DAM.
• -ft A i

' ."

I RJ CORD.
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Bulletin No. 170 Series, "Abstracts of DWR Publications"

Twice annually, the Department of Water Resources publishes its Bulletin No. 170, "Abstracts of DWR
Publications". These reports are free. These reports contain abstracts of all Department of Water Re-

sources technical bulletins published during the previous six months, a cumulative index to those abstracts,

a price list of those bulletins published during the past five years which remain in print, and a list of

libraries which shelve the bulletins. If you would like your name placed on the mailing list, write to

Department of Water Resources, Attn: Reports Administration, P. O. Box 388, Sacramento, CA 95802.

In addition, you may wish to purchase Bulletin No. 170-69, "Abstracts of DWR Publications: 1922-1969".

This report summarizes the 600-odd major engineering reports published by the Department of Water Re-

sources and its predecessor agencies since 1922. It contains a complete subject index and lists the

purchase price of those reports remaining in print. It is available, at $5.00 a copy from: State of California,

Documents Section, P. O. Box 20191, Sacramento, CA 95820. Residents of California should add 5 percent

sales tax, thus paying $5.25. This price includes shipping. Please make checks or money orders payable

to STATE OF CALIFORNIA.

Copies of this bulletin at $3.00 each may be ordered from:

State of California

DOCUMENTS SECTION
P.O. Box 20191
Sacramento, California 95820

Make checks payable to STATE OF CALIFORNIA.

California residents add 5 percent sales tax.
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