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Storm Damage

Repair of Highways Will
Cost Millions of Dollars

AN INTENSE, tropical type storm en-
veloped the northern and central por-
tion of the state during the week
prior to the Christmas holidays. Most
of the major drainage systems as far
south as the Tule River in Tulare
County were deluged by abnormal
amounts of rain, resulting in an
unprecedented runoff and causing
damage to the state highway system,
as presently estimated, at over
$11,000,000.

In addition, damage to county roads
has been estimated at approximately
$19,500,000 and to city streets at some
$700,000, for an over-all total of public
road damage in excess of $31,000,000.
Approximately $4,500,000 is required
for emergency repairs—making it pos-
sible to reopen roads to traffic—while
the balance is the estimated cost of
rebuilding the damaged facilities for
permanent use.

Practically all major north-south
highways in the area were at one time
or another closed by flooding, re-
quiring the detouring of through
traffic via circuitous routes which in
some cases were later also engulfed
by the spreading flood water. All
transcontinental routes over the Sierra-
Nevada Range, as well as major east-
west laterals through the Coast Range
north of San Francisco, were blocked
for a time by slides, high water, wash-
outs or bridge damage.

As the 1mmediate functions of
maintenance personnel under such
conditions are the preservation of the
highway structure wherever possible,
the marking of dangerous locations or
the barricading of impassable sections
of road, and the establishment of de-
tours, around-the-clock operation by
all available personnel of the Mainte-
nance Department assisted by repre-
sentatives of the Bridge Department

By GEORGE F. HELLESOE
Maintenance Engineer, Division of

Highways

Sets New Record

By FRANK B. DURKEE
Director of Public Works

On behalf of Governor Goodwin
J. Knight and myself, | desire to ex-
press our appreciation for the un-
selfish devotion to duty displayed
by the engineers and personnel of
the divisions of the Department of
Public Works during the December
and January floods.

Many of these employees worked
around the clock during the critical
period foregoing their Christmas and
New Year’s holidays. The tasks con-
fronting State Highway Districts I,
i, M, IV, V, and VI, were stupen-
dous. Major efforts were required
for emergency repairs to damaged
roads to permit resumption of traffic.

Special commendation is due the
maintenance personnel of the Divi-
sion of Highways and engineers of
the Division of Water Resources
who labored ceaselessly during this
period. The latter division worked
with U. S. Army Engineers, the State
Reclamation Board, military person-
nel from Camp Beale, and volunteer
crews to save levees on the Sacra-
mento, Feather, Yuba, San Joaquin
rivers, and their tributaries, and to
rescue persons trapped in the flood
waters.

A word of appreciation is due the
Communications Section and also
photographers of the department
who were out day and night compil-
ing a pictorial record of the unprec-
edented floods.

To all who helped we extend our
thanks and commendation.

and the Engineering and Supply sec-
tions were required for many days to
carry out this responsibility.

At times the only direct means of
communication between the field
forces and their headquarters or be-
tween the districts and Sacramento
was by means of the division’s radio
system.

Rainfall amounts for the storm
which began at many points in North-
ern California on December 16th were
exceptional at many locations. The
Weather Bureau reports that at Ho-
berg’s in the Coast Range south of
Clear Lake 19 inches of rain fell in
two days—December 19th and 20th.
An equal amount was reported for a
five-day period at Brush Creek in the
Feather River basin. Camptonville on
the Yuba River received more than
13 inches of rain on December 22d
and 23d. Snow melted by warm rain
which fell in some areas of the Sierras
to above the 7,000-foot level added to
the volume of flood waters which cas-
caded from the canyons.

As flood waters began to recede and
the magnitude of the damage became
apparent, outside equipment and labor
were rapidly recruited from the con-
struction and logging industries and
other sources. Working under author-
ity of the Declaration of Emergency
declared by Governor Knight, heavy
earth-moving equipment of every de-
scription was concentrated on the
task of restoring travel on the high-
way network. A number of emer-
gency contracts were let for the con-
struction of temporary bridges where
major bridge damage was sustained.
At one location a Bailey type bridge
was used to temporarily replace a lost
bridge span.

Repair of road damage and the
opening of transcontinental routes




across the Sierras to unrestricted traffic
was further hampered early in Janu-
ary by exceptionally heavy snowfall
and blizzard conditions which closed
the Donner Summit and Echo Summit
roads for short periods.

The rapidity with which severely
damaged roads were made passable to
traffic serves to indicate the presever-
ance, resourcefulness and stamina of
the personnel of the division who are
now faced with the gigantic task of
restoration of the highway system fol-
lowing one of the most severe storms
in the history of the state.

District 1-$2,950,850
By RUDOLPH BERGROTH
District Office Engineer

December 21, 1955, will long be
remembered in a great portion of
California and especially in Northern
California. Unprecedented rainfall in
the watersheds of all rivers and streams
rapidly filled streams bankfull and,
before the day passed into history, it
was obvious that flood stages would
be recorded; and, in most areas subject
to floods and damage by high water,
a major disaster was in the making.

The date to Humboldt County has
double significance. The ironical coin-
cidence is.that December 21, 1955,
was the anniversary of the 1954 earth-
quake that rocked the Humboldt Bay
area, causing considerable damage and
leaving Humblodt County with an
uninhabited courthouse and the City
of Fureka likewise without its city
hall. Tt is further odd that the imme-
diate Fureka area during the flood
period received no considered ab-
normal rainfall—the amount being far
less than surrounding areas and other
stations throughout Northern Cali-
fornia.

Floods Over Wide Area

In Northwestern California, how-
ever, the 1955 flood has shunted the
earthquake with its seemingly disas-
trous damage into the background.
The destructive flood and high water
were prevalent over a wide area,
affecting numerous communities and
facilities and, at this writing, no firm
estimate of the dollar value of the
damage is yet available, but it is con-
ceded by all that it will total many
millions of dollars.
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District T of the Division of High-
ways, with headquarters in Eureka
includes the Counties of Mendocino:
Lake, Humboldt, Del Norte, and por-
tions of Trinity and Siskiyou. The
district contains 14 state highway
routes totaling 853.61 miles of rural
state highways.

To those familiar with California
and its varied weather conditions, it
will be noted that this district contains
those counties well known for heavy
rainfall.

Long History of Damage

The district’s highway system has
always been plagued by slides, slip-
outs, washouts, etc., as brought about
by heavy rains. Hardly a highway
project is designed in the district
without considerable study entering
into it involving drainage structures
with adequate openings, embankment
stabilization, flattening or benching cut
slopes, placing horizontal drains, em-
bankment protection along streams,
and other features necessary to coun-
teract the ravages of heavy rainfall
with its resultant water-soaked earth
and bankfull streams. Old-timers will
recall the first constructed highways
in the district that did not contain
these modern design features to pro-
vide a stable, closure-free highway
during winter months, and slides and
slipouts were an accepted winter
maintenance problem.

Along Route 1 (US 101, Redwood
Highway) in years gone by, it was a
foregone conclusion that road closures
would probably occur at Lanes Flat,
Bridges Creek Slide, Red Mountain
Bluffs, Blue Slide, Hartsooks Slide,

Garberville Bluffs, Redway Bluffs,

Shively Bluffs, Greenlaw Bluffs, and
other locations remembered by “old-
timers.” As old sections of highway
were reconstructed or superseded,
utilizing features to eliminate slides,
slipouts, and washouts; and old slides
became stabilized by the constant re-
moval of material over the years, or
corrective measures were applied, road
closures during the winter became less
common.

Stories and reminiscings of the trials
and tribulations in keeping roads open
in the old days, and the high waters
of 1915 and 1937 were cast into the
background by the Christmas week
flood of 1955.

Every Route D“mﬂged

Every route in the district sustairled
damage ranging from COmparatiV?ly
inconsequential damage to destruction
of catastrophic proportions. When the
full details are summed up it will, in
all probability, show that the District
I highways suffered the most extensive
and serious damage of the 11 highway
districts in the State of California.
Further, it will undoubtedly prove to
be the most extensive and widespread
damage ever sustained by portions of
the California State Highway System
at one time.

The major streams, which were
generally in high-water stages in the
early part of the week, and the in-
creasing rainfall in all the major water-
sheds soon resulted in record-breaking
gauge heights and discharges, and the
devastating high water and inundation
of contiguous areas. The highways
utilizing the water level grades of the
various streams to traverse the rugged
terrain of the district were extremely
vulnerable to damage. First reports of
approximate high-water elevations at
various locations were discounted and
charged up to hysteria; however, a
number proved to be essentially cor-
rect.

Astounding Discharges

Estimated discharges of some of the
major streams during full flood condi-
tions are rather astounding. The South
Fork Fel River, near Miranda, was
discharging 136,000 cfs., which is ap-
proximately twice as much as ever
recorded. The Eel River at Scotia was
discharging 470,000 cfs., establishing a

record high. The Van Duzen River at

Dinsmore recorded 21,500 cfs.; the
Mad River at Forest Glen 33,000
cfs., and approximately one-half mile
upstream from the US 299 crossing,
80,000 cfs. Redwood Creek at Orick
45,000 cfs.,, and the Klamath near
Somes Bar was recording 180,000 cfs.,
and near Klamath Glen 400,000 cfs.
The Smith River near the US 199
crossing recorded approximately
170,000 cfs. Rainfall such as that in
Branscomb area of Mendocino County
—which totaled 31.82 inches in 10 days
prior to December 26th—accounts for
these discharges.

The streams, having generally
crooked courses, rugged beds and

California Highways
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Sign Route 96 in Hoopa Valley—Flood demolished
bridge across Trinity River, center.

Portion of steel bridge at Hoopa washed 2,000 feet
downstream.

On US 107 near Dyerville—Embankment washed out.

US 101 along Eel River at Shively—Blufis washed
out.

Pepperwood on US 101 flooded. Note pile-up of
houses.

Weott on US 101 wrecked by Eel River.

Embankment washed out by Trinity River on Route
84 south of Hoopa.




shore lines, turbulence and eddies, to-
gether with high velocities, had an
extremely damaging effect on the
highway facilities subjected to inun-
dation. To add to the damage caused
by parallel creeks and rivers, cross
streams and normally small water-
courses became small raging torrents
overtaxing the capacities of drainage
structures, with resultant flooding and
washouts of roadbeds.

First Closure

The first closure in the district on
Wednesday, December 21st, will prob-
ably never be known, but the first
indication of trouble came from the
southern portion of the district. The
streams flowing southerly, with water-
sheds in the area receiving intense and
continued rainfall, had comparatively
short distances to travel to the low-
lands subject to flooding. Possibly

Route 16, the Hopland-Lakeport high-

way, was the first closure when it was
closed at 5.30 p.m. on December 21st,
due to high water in the Russian
River. As rivers and streams continued
to rise, reports came over the district’s
radio communication system and into
the district office that evening in
rapid sequence from all parts of the
district, and the seriousness of the sit-
uation was made obvious.

By morning of December 22d, all
routes were closed and any detailed
information was impossible to obtain
since telephone communications were
out throughout the area and many
portions of the highway system were
inaccessible, with waters still rising
to the crests in the lower basins of the
streams. The reports received revealed
that all the various damages causing
road closures were present: slides,
washouts, settlements, bridges and ap-
proaches damaged, and, although it
was not realized at that time, even
houses floating onto the traveled way
at several locations impeded access
into flooded areas when water re-
ceded.

In Southern Mendocino and Lake
Counties, although road closures oc-
curred by flooding the highway in
these areas, the damage incurred was
inconsequential in the over-all district
picture, and all highways were opened
as soon as waters receded.
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On Route 15 (Sign Route 20), ap-
proaches at the easterly end of the
North Fork of Cache Creek bridge
were partially washed out and slope
paving damaged.

On Route 70, Ukiah-Talmage Road,
the high water of Russian River
caused considerable pavement damage.

On Route 48 (Sign Route 128)
some washouts occurred due to scour
by high water in the Navarro River.

Mendocino Not Hard Hit

At Anderson Creek and Dry Creek,
cross streams changed channels at
crossings, but not to any irreparable
or serious extent, and, in general, the
highways under the Boonville mainte-
nance territory jurisdiction were open
to all traffic upon recession of high
water. Route 56 (Sign Route 1), on
the Mendocino Coast, gave no serious
trouble.

On Route 1 (US 101) the first seri-
ous damage occurred at Longvale,
where approaches to the bridge across
Long Valley Creek Crossing No. 1
were washed out. As soon as waters
receded approaches were restored.
From this point to Laytonville, actual
damage was relative nominal, gener-
ally consisting of some washouts,
eroded shoulders, and minor slides.

The sector of Route 1 (US 101)
from Laytonville to Scotia, a distance
of approximately 105 miles, will, it is
hoped, retain the record for all time
as incurring the most extensive and
serious damage ever inflicted upon
such a length of state highway during
a single storm. Within this section, the
concentration of damage occurred
between Leggett and South Scotia
Bridge, a distance of approximately 68
miles. In this 68 miles, US 101 parallels
the South Fork of Eel River at gener-
ally nominal elevations above stream-
bed, and previously recorded high
waters, and joins the main Eel River
at Dyerville.

Slides and Slipouts

Damage to this section was of all
descriptions: major and minor slipouts
and slides, culvert blockage, under-
mined pavement, and washed out
shoulders at discouraging intervals.
The only major structure damage was
the settlement of the box abutment at

the northerly end of the Smith Point
Bridge, south of Benbow.

It should be noted that some of the
“old-time” trouble spogs previously
mentioned herein again came into
questionable prominence and persisted
in giving trouble at this time. Slides
at Greenlaw and Shively Bluffs con-
tinue to necessitate attention. The old
Blue Slide washout south of Benbow
was reactivated to a serious degree
and is one of the major problems in
restoration efforts.

The communities of Myers Flat,
Weott, and Pepperwood were almost
completely inundated, and receding
waters left silt on the highway trav-
eled way to depths of over two feet.
Pioneering an emergency road through
the Pepperwood area was further im-
peded by buildings that had floated
onto the traveled way. Motel cottages,
overturned and practically completely
demolished, had floated onto the trav-
eled way and become wedged between
redwood trees in a jumbled mass,
necessitating bulldozing to clear the
way. In Pepperwood proper, two-
story, story-and-a-half, and single-
story houses reposed on the traveled
way when waters receded. As they
were, to a great extent, intact and
single-lane traffic was able to shoofly
around them, arrangements were made
by the Division of Highways with pro-
fessional house movers for the removal
of these houses from the highway
right of way in a repairable condition.

From South Scotia Bridge to For-
tuna, where roadway grades were
below this particular high water ele-
vation, damage consisted mainly of
erosive action on the generally low
embankments and shoulders, and
debris and drift on the highway.

Damage North of Arcata

From Fortuna to Arcata, the high-
way remained normal. Beyond Arcata,
at what is known as Arcata Bottoms
and where the Mad River traverses the
flatlands at the northerly extremity,
the damage to highway facilities by
the overflow of Mad River was of
major consequence. The approach
spans and approaches to the Turner
Draw Bridge were washed out and

approaches to smaller structures across

California Highways




Weott where high waters were fo awning height.
Pepperwood inundated by Eel River.

Sign Route 1 between Fernbridge and Ferndale—
Water flowed over many square miles.

Sign Route 1 between Ferndale and Fernbridge—
Embankments destroyed by Eel River.

Sign Route 1 near Ferndale—Box culvert washed out.

US 299 along Trinity River west of Del Loma—Ma-
sonry wall, left, topped by high waters.

US 101 at Dyerville on south fork Eel River. Note
large slides blocking highway on left.




overflow channels known as Moore
Draw and Boyd Draw were washed
out. At the major structure in the area,
the bridge across Mad River, four
spans of the timber approach at the
north end of the structure were com-
pletely demolished.

From Arcata to Orick, Route 1 suf-
fered what is considered negligible
damage in this instance. At Orick,
Redwood Creek overflowed its banks
and damaged levees constructed after
the Redwood Creek flood of 1953, and
Orick was again flooded. Highway
damage was not consequential.

Major Catastrophe

As we go into Del Norte County,
the major catastrophe of the area
occurred at the Town of Klamath,
where almost complete destruction of
the town resulted from the overflow
of the Klamath River. The northerly
approach to the Douglas Memorial
Bridge, carrying US 101 across the
Klamath River, was washed out.

From Klamath to Crescent City and
on to the Oregon line, Routes 1 and
71 (US 101) suffered no extraordinary
damage.

Although the Smith River regis-
tered record high water, Route 1 (US
199), from Crescent City to Grants
Pass, Oregon, which follows the Smith
River Canyon, the general damage
consisted of no extraordinary slides
and some washouts, but not of par-
ticularly serious nature. Route 81,
North Bank Road connecting US 101
and US 199, did suffer some washout
damage.

Mad River Bridge

On Route 20 (US 299) partial wash-
out of approach fills of the Mad River
Bridge occurred. On a series of forest
highway projects under construction
between Berry Summit and Willow
Creek by the U. S. Bureau of Public
Roads, major slides, slipouts, and wash-
outs were prevalent, which made road
opening a difficult process.

From Willow Creek to the district
boundary, where the highway follows
the Trinity River, dropping to “water
grade” at Cedar Flat, washouts, slip-
outs, and slides were prevalent.

The Cedar Flat Maintenance Sta-
tion, formerly located on a small flat
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area between the highway and Trinity
River, is a complete loss—not a sign
of the foreman’s cottage or truck shed
with gas tank remains—and the former
site is completely washed away. The
Cedar Flat Bridge was in jeopardy for
a period of time as the raging waters
topped the deck of the bridge and
threatened to demolish the structure.
The easterly approach embankment,
however, finally was penetrated by
the river and pressure on the structure
was relieved.

Hoopa Bridge Destroyed

Route 84, Sign Route from Willow
Creek to Weitchpec, suffered major
damage by slides, slipouts, and wash-
outs, including complete loss of the
steel truss bridge, together with center
pier, that afforded crossing of the
Trinity River at Hoopa. The main
span of this steel structure was rolled
downstream and finally came to rest
approximately 2,000 feet from the
bridge site.

Other serious damage in this area
was incurred by Route 46, Martins
Ferry to Weitchpec, and up the
Klamath River through Orleans, on to
the district boundary. Within these
limits, the approaches to Bluff Creek
Bridge were washed out, with Bluff
Creek breaking a new channel at the
location.

Route 56 (Sign Route 1) in Hum-
boldt County, from Fernbridge to
Ferndale, presented extensive damage
when flood waters from the Eel River
receded. The concrete bent approach
at the south end of Fernbridge Bridge
across the Eel River was seriously
damaged. Bridge approaches were
washed out at other structures and a
large box culvert at Arlynda Corners
was completely destroyed. Intervening
roadway had shoulders completely
washed out and the concrete pave-
ment undermined for a distance of as
much as six feet.

Van Duzen River

High waters in the Van Duzen
River and Yager Creek resulted in
damage and road closures on Route 35
(Sign Route 36). A pier on the Yager
Creek Bridge at Carlotta was appar-
ently undermined and jarred loose by

heavy drift, necessitating  closing of
the bridge.

Cooperation of the Northwestern
Pacific Railroad resulted in an agree-
ment between the Division of High-
ways and the railroad to temporarily
plank the parallel railroad bridge so
that light traffic could make the Yager
Creek crossing.

Farther east, on Route 35, in the
Grizzly Creek area, major washouts
and slides seriously hampered road
opening. Beyond Bridgeville no ex-
traordinary damage was inflicted on
Route 35.

Pioneering “trails” into stricken areas
to bring in assistance and emergency
vehicles was the first order of business
by the maintenance crews. This also
allowed some appraisal of the damage
and immediately instigated restoration
activities.

Extra Forces Employed

Field offices immediately hired pri-
vately owned equipment and addi-
tional manpower to supplement regu-
lar state maintenance equipment and
personnel in an endeavor to open
roads as soon as possible. Additional
state forces were brought in from
areas suffering lesser damage to the
Laytonville-Scotia area where, as pre-
viously mentioned, the most lengthy
section of highway was damaged se-
verely.

Within this area, during the height
of efforts to open the road, there were
engaged in the work approximately
150 pieces of equipment of various
kinds and in excess of 200 men. This
was the greatest concentration of men
and equipment ever assembled on a
sector of state highway. Equipment
belonging to approximately 70 differ-
ent companies and individuals com-
prised this assemblage of equipment.

At this writing, full-scale restoration
activities are still underway and many
sections of highway are still in no con-
dition to handle traffic in a normal
manner. Men of the Bridge Depart-
ment are in the district handling, in
their usual able manner, the necessary
bridge work.

Damage Almost $3,000,000

At this time it is estimated that the
dollar value of the damage to District

California Highways




I state highways will approximate
$2,950,850. The greater portion of
the damage occurred in Humboldt
County, where it is expected that
$1,901,850 will have to be expended to
restore highway facilities. The least
amount of damage occurred in Lake
County, where it is estimated to
amount to approximately $20,000.

It must be mentioned that com-
panions to the state highways in land
transportation facilities within the dis-
trict; namely, the county roads and
the Northwestern Pacific Railroad,
also suffered severe and extensive
damage.

Of the counties comprising the dis-
trict, Humboldt’s county roads in-
curred the greater portion of road
damage. As an indication of the mag-
nitude of the Humboldt County Road
System damage, surveys of the situa-
tion have revealed that some 38 bridges
have been damaged or completely lost,
with indications that approximately 19
are completely out or will require
complete replacement,

The Division of Highways is ren-
dering Humboldt County emergency
assistance at this time by arranging
the financing and emergency contract-
ing for the restoration of county roads
and bridges on a priority basis to open
roads into various areas to re-establish
land transportation to communities.

The Northwestern Pacific Railroad
has a major restoration job to contend
with, including replacement of sidehill
trestle along the precipitous Scotia
Bluffs, along the Eel River just down-
stream from Scotia,

Story Incomplete

This would be only a very small
part of a complete saga of the 1955
California flood, or even of the com-
plete story of the floods within the
area covered by this brief. All of the
story will probably never be put to-
gether. Stories of destruction, tragedy,
and despair, and probably humor as
well, would have to be tracked down.
We know there are innumerable
factual stories of friendl helping friend,
neighbor helping neighbor, and
stranger helping stranger, and stories
of cooperation and extreme endeavor
on the part of individuals, agencies,

and Public Works

and others throughout the area during
the length of the emergency.

We have heard of stories wherein
strangers, going in opposite directions
and anxious to get to homes not too
distant, were confronted with a wash-
out who then and there traded pickups
to continue in their desired direction,
after making arrangements to return
each others vehicles at a later date.

We also heard a story of a large
bobcat seen hanging onto a log being
carried down a swollen stream. He
was snarling, but desperately hanging
on. Possibly humorous, knowing that
cats dislike water, but certainly a
tragedy to the bobcat.

As for the Redwood Highway and other
routes, they will be back in normal service
and the vacationists and tourists from all
parts of the Couniry will be traversing
them in increasing numbers. They will
marvel at beautiful vistas of placid, shim-
mering sireams, snap pictures of these
vistas unaware that these streams could
show up the futility of man against the
natural elements. They will look with
askance and doubt at the “native” as he
shows them where the water was in his
house during Christmas week, 1955.

District 11-$2,586,145

By J. W. TRASK
District Engineer

The one predictable feature of Cali-
fornia weather is that it is unpredict-
able. This was amply demonstrated in
the Redding district this fall and early
winter.

Normally, beginning in September,
there are some fall rains. These con-
tinue intermittently, with some snow
in the higher alticudes, until about
mid-December. Then storms of
greater intensity and duration occur
and the snow blanket is built up in
the mountains.

This year there were no fall rains.
About the middle of November, a
heavy snow fell over most of the
district. This was followed by more
or less continued intermittent storms
that put rain in the valleys and snow
in the highlands. Even this was at
variance with the normal pattern.
It was much heavier in the Trinity,
Feather and Klamath watersheds than
in the Pitt and Sacramento areas
which usually have the heaviest snow
cover.

Highway entirely destroyed at Chipps Creek on Feather River




Rain Creates Emergency

About the twentieth of December,
the temperature rose and a warm rain
began falling all over the district up
to above the 5,000-foot level. The rain
itself put down as much as five inches
in 24 hours in some places. Coupled
with the water from the melting
snow, streams rose everywhere. Imme-
diately messages began to pour into
the Redding District Office from the
Klamath River area in Siskiyou
County, the Feather River area in
Plumas County, and all along the
Trinity River in Trinity County. The
district radio went on almost a 24-hour
shift. The district began lining up
equipment which could be used as
soon as more definite information
about damages was available. Equip-
ment, supplies, and personnel were
dispatched and shifted to meet the
emergencies as they materialized.

The pattern of the storm was de-
veloped by the twenty-fourth of De-
cember. Bridges were damaged and
sections of highway washed out in all
three of the watersheds.

As soon as it was possible to do so,
a crew of engineers visited the dam-
aged areas. They estimated costs of
emergency repairs to put the high-

ways in operation and also amounts
which will be required for restora-
tion. Work began immediately on
those of an emergency nature, and at
the time this article goes to press will
be largely accomplished.

SISKIYOU COUNTY

The major damage sustained was
located in Scott Valley on Route 82,
and along the Klamath River on
Route 46.

On the highway between Etna and
Fort Jones, the Scott River destroyed
the bridge near Fort Jones. The bridge
over Kidder Creek was also washed
out. Patterson Creek bridge had the
approaches damaged.

Along the Klamath River, the sec-
tion between Walker and the junction
of Route 3 received only nominal
damage consisting of small slides and
shoulder erosion.

The section between Walker and
Seiad contains the bridge over the
mouth of Scott River which was de-
stroyed in its entirety. Washouts and
erosion damages were also heavy.

Between Seiad and Happy Camp,
damage was confined to slides and
slipouts, with some damage to ap-
proaches to the Seiad Creek bridge.

Slides and erosion east of Arch Rock Tunnel on US 40 Alternate, Butte County

Slmilar damage was SuStaiﬂCd b'C—
tween  Swillup Creek, the district
boundary, and Happy Camp. How-
ever, due to the highway being Dar-
rower and not constructed to present
standards, the cost of emergency Ie-
pairs will represent almost half the
total amount for full restoration.

Between Yreka and Weed, damage
was sustained at Parks and Greenhorn
Creeks.

TRINITY COUNTY

The Trinity River first strikes the
highway near Vitzthum’s and roughly
parallels the location for about two
miles until it reaches Douglas City
where it is crossed by a bridge which
takes the highway to Weaverville.

A section of heavy concrete riprap
bank protection and the highway
itself were washed out near Vitz-
thum’s. About 170 feet of the Douglas
City bridge over the Trinity was lost.

To catalog the highway damage
along the Trinity River below Junc-
tion City would be a long recital of
bank erosion and complete washouts.
The approach of Canyon Creek bridge
at Junction City was swept out. Dam-
age was sustained at many other
structures.

The road from Douglas City to
Peanut received some scour. This was
heavy near Redding’s Creck.

SHASTA COUNTY

Route 3 in this county was pro-
tected from major damages by Shasta
Dam. The only damage on this route
was a slide near Antler in the Sacra-
mento Canyon. Minor damages from
erosion were suffered on Mount
Lassen-Mount Shasta highway, south
of the intersection with the road to
Alturas. A mud slide occurred on
Route 29 west of Platina.

TEHAMA COUNTY

Like Shasta County, Tehama re-
ceived protection from Shasta Dam on
the main routes. The highway west
to Hayfork received minor damage
by erosion. Route 47, the cutoff be-
tween Chico and Chester, had very
minor damages. On the road to Susan-
ville, damage was minor but rather
widely spread. It consisted of shoulder
scour, debris on the roadway, and
some pavement restoration.
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UPPER—Temporary detour under construction on Trinity River two miles from Douglas City.
LOWER—Typical damage along Trinity River.

and Public Works




MODOC COUNTY

Only damage sustained by this
county was a culvert washout on the
road between Alturas and the Nevada
state line.

LASSEN COUNTY

The Susan River flooded the high-
way in the vicinity of Litchfield on
the road to Alturas and east of Susan-
ville. Damages were minor. Largest
item was requirement for placing rip-
rap at Secret Valley Creek.

Very small damage occurred be-
tween Susanville and Doyle.

Beyond Doyle, Long Valley Creek
washed out the highway where it
crosses the Quincy-Reno route, and
again where it crosses the Susanville-
Reno connection. Culverts were over-
loaded at both places.

From Susanville to Reno, damage
was relatively light. Major costs were
in connection with one structure over
Long Valley Creek which was
wrecked and one which was damaged.

‘The southern end of Lassen County
takes in a portion of the Quincy-Reno
highway. A structure over Long
Valley Creek was wrecked there.

PLUMAS COUNTY

There is no point in trying to list
the damage to the Feather River High-
way. Beginning just beyond Jarbo
Gap, the amount of water was simply
more than the channel could carry.

Highway slopes were washed out, the
road undermined, and in some cases
flooded and torn out in its entirety.
Slides of huge boulders were dumped
in the canyon completely obliterating
the highway. One of these was esti-
mated to contain 100,000 cubic yards.

At another place, a cut through
“onion skin” rock broke loose. This
is a stratified material sloping toward
the highway. It is difficult to be cer-
tain just how much material will
come in at this location.

At Bardee Creek, near Pulga, a
slipout removed the entire roadway
section to the extent of about 75,000
cubic yards,

The route from Blairsden to Sierra
county line received some scour and
damage to the bridge over the south
fork of the Feather River; otherwise
damage was minor.

The route from Lake Almanor to
the Feather River was severely dam-
aged in three places where it parallels
Indian Creek. Scour at other loca-
tions was extensive.

TOTAL FLOOD DAMAGE IN DISTRICT 1l

Repairs

County Emergency  Restoration
Siskivou $113,565 $503,835
Trinity _ 151,910 1,068,810
Shasta 16,060 7,150
Tehama __. 8,770 20,955
Modoc 1,760 2,100
Lassen _ 23,650 71,555
Plumas 260,945 335,080

$576,660 52,009,485

Complete washout of sack rip-rap and highway near Vitzthum in Trinity County
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District 111-$925,000

By A. M. NASH

District Engineer

Rains in the latter part of Novem-
ber and the first of December had
already saturated the soil in the moun-
tains and valleys of Northern Cali-
fornia so that the unprecedented
heavy warm rains beginning Decem-
ber 18, 1955, did not disappear into
the earth but caused a heavy run-off in
all the mountain streams and rivers.

Damage to state highways in the
district amounted to approximately
$925,000.

Rain at elevations up to 10,000 feet
rapidly melted the snow pack which
was about six feet deep at Yuba Pass,
Donner, and Echo Summit.

On December 21st at 8 p.m. word
was received from District II that US
40 Alternate was closed in the Feather
River Canyon, and from then on there
was very little sleep obtained among
the highway personnel in District III.

On December 22d information
began coming in from the different
territories of road closures due to
flooding and washouts along the Yuba,
Feather and American Rivers.

Considerable sections of road were
washed out above Downieville on
Sign Route 49, the Yuba Pass High-
way. Sections of the road were washed
out on US 50. There were serious fill
slipouts on Sign Route 20 and US 40.
There were also flooded sections of
road on US 40 and US 50.

US 40 Alternate Closed

US 40 Alternate north of Marysville
was closed between Marysville and
Oroville by an overflowing of the
Feather River flood crest into Sim-
merly Slough near Marysville, and
from inundation of a considerable sec-
tion of this road which lies on low
ground adjacent to the Feather River
between Union School and Oroville.

‘The Yuba River, in common with
all other Sierra streams in this district,
was rising rapidly, and in view of the
unprecedented high flood stages re-
ported from the upstream reaches, the
Marysville Levee Commission alerted
the District III highway authorities to
the possible necessity of closing US
99E at the D Street Bridge so that a
low gap in the levee at this point
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Fill slipout on Sign Route 49 east of Nevada City

Erosion at Canyon Creek Bridge on Sign Route 49, Sierra
County

Maijor fill slipout on US 40 west of Baxter, Placer County

Erosion of shoulders on Sign Route 49 through Coloma,
El Dorado County

Fill slipout on US 50 east of Placerville in El Dorado
County

Erosion around north end of Sutter Causeway on US 40,
Alternate, Sutter County




could be closed. At 4 p.m. December
22d the bridge was closed to traffic to
effect the placement of planks and
sand bags, since the roadway forms
about a four-foot depth gap in the
levee at the bridge ends.

Our crews were working removing
drift from the D Street Bridge
throughout the afternoon and all
through the night of Thursday, De-
cember 22d, and other men under the
authority of the Levee Commission
were strengthening the levees at the
approach.

Marysville Evacvated

On Friday, December 23, 1955, the
river stages began approaching record
heights in the Marysville area, and
soon after noon Marysville was or-
dered to be evacuated by 4 p.m. The
only vehicle escape route by that time
was over the 10th Street Bridge to
Yuba City.

About midnight, Friday night, the
west levee on the Feather River south
of Yuba City broke and flooded a
major portion of Yuba City and
thousands of acres to the south—com-
pletely closing US 40 Alternate be-
tween Marysville and the Sutter By-
pass.

After flood waters had subsided,
work was immediately started on
emergency restoration of the closed
highways to permit one-way traffic
on the sections that were closed by
slides, slipouts and washouts.

All truck traffic was prohibited
over US 40, and because of the con-
dition of the road where there was a
slipout at Steep Hollow, only trucks
of an emergency nature were per-
mitted to detour via State Sign Routes
49 and 20 between Auburn and Emi-
grant Gap. This detour was caused by
a major slipout of a fill one-quarter
mile east of Baxter.

Crews were sent out consisting of
representatives of the district, Head-
quarters Office, and the Bureau of
Public Roads to make an estimate of
the storm damage including emer-
gency restoration, complete restora-
tion and/or improvements on all state
highways. Similarly, road damage
survey teams comprised of district,
Bureau of Public Roads, Bridge De-
partment representatives, and the
county road commissioners were sent
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out to estimate the emergency repair
and restoration costs on city streets

and county roads.

Work of Restoration

Work at present is going on re-
storing roads to two-way traffic
throughout District IIT by day labor
forces, by emergency contract, and by
the use of rented equipment.

Continuous storms throughout the
first of January, including heavy snow
storms at times, have hampered the
work considerably since it is necessary
to stop repair work in many locations
and go about the business of snow
removal.

On US 99, south of Sacramento, the
highways were in danger for a con-
siderable time from the rising waters
in the Cosumnes River and its over-
flow channels. However, when the
height of the water reached the top
of the stringers of the bridges over
the Cosumnes overflow, a levee up-
stream broke and spread water over
the lowlands of the area, relieved the
condition, and saved the bridge from
washing out.

The height of water in the Yolo
Bypass was such that it was necessary
to sandbag the approaches on the west
end of the Yolo Causeway on US 40
west of Sacramento to prevent water
from covering the highway in that
area.

The “River Road” between Wood-
land and Sacramento was closed by
waters from the Fremont Weir flow-
ing into the Yolo Bypass and will,
undoubtedly, remain closed for some
time because of the continuing high
stage of the Sacramento River.

The flooding of Yuba City and
southern Sutter County was a major
disaster in which many lives were lost,
livestock killed by the thousands, and
millions of dollars’ damage done to
property. One hundred and ten Divi-
sion of Highways employees suffered
damage ranging from minor flooding
of garages to complete loss of houses
and belongings. Fortunately, no divi-
sion personnel or their families lost
their lives, although there were nar-
row escapes.

The work of rehabilitating homes
took employees, their families and
friends up to two weeks away from
work while co-workers carried on

with the problem of opening and re-
storing highways. Permanent Irepairs
to homes, of course, will be continuing
into the summer and fall.

The Marysville-Yuba City area will
long remember the “Christmas” flood
of 1955!

District 1V-$750,000

By D. C. RYMAN
District Mainienance Engineer

District TV, which comprises the
nine Bay area counties of Sonoma,
Marin, Napa, Contra Costa, Alameda,
San Francisco, San Mateo, Santa Clara
and Santa Cruz, was lashed by several
hard gales and rainstorms from De-
cember 18th to 25th causing approxi-
mately three-quarters of a million
dollars damage to the state highways.

Major arterial highways such as the
Eastshore Freeway, Bayshore Freeway
and US 101 south of Morgan Hill
were flooded and closed during the
height of the storm. Several other
routes were closed by flooding, slides,
slipouts, washouts, fallen trees, plugged
culverts and one bridge failure. Nearly
500 men and 300 pieces of state-owned
and rented equipment worked tire-
lessly around the clock to open the
highways and restore safe public
travel. All highways were opened to
traffic on January 11, 1956, but there
are many one-way sections which will
require several months to restore to
their original width.

First Storm December 18th-19th

The first heavy storm struck on De-
cember 18th and continued through-
out December 19th. The Russian
River in Sonoma County overflowed
its banks east of Geyserville and adja-
cent to Guerneville where it reached
a record flood stage of 47.8 feet and
all highways in the area were closed
until December 20th when the river
receded.

The new highway in Napa County
from Capell Valley to the uncom-
pleted Monticello Dam on Putah Creek
was damaged by slides and slipouts
but remained open to orie-way traffic.
State Sign Route 1 on the coast south
of San Francisco was closed due to
hundreds of tons of mud sloughing
from the bluffs above the highway.
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Second Storm December 22d-23d

The second and most severe rains
started early December 22d and con-
tinued through December 23d, raising
the total rainfall for the storm to 10
inches in the immediate Bay area and
a high of 30 inches in the Santa Cruz
Mountains and Guerneville area.

North Bay Area

The Russian River again flooded,
reaching the highest stage recorded
with a flow of 90,000 second-feet.
Portions of the communities of Gey-
serville, Healdsburg, Sebastopol and
Guerneville were inundated and the
highways were closed until December
27th. In Napa County, the Putah
Creek flowed over the uncompleted
Monticello Dam with a record flow of
90,000 second-feet and the new high-
way was shut tight with slides and
slipouts. It required continuous work
until January 6, 1956, to remove sev-
eral thousand yards of slide material
and to construct a detour to open the
highway to one-way traffic. State Sign
Route 128 between Rutherford and
Monticello was also closed from slides
and washouts until January é6th.

Santa Cruz Area

A large portion of the City of Santa
Cruz business district was flooded to
a depth of six feet by the high flow
of the San Lorenzo River December
22d-24th, during which a record flow
of 35,000 second-feet was reached.
Two piers of a new bridge under con-
struction were washed out.

State Sign Route 9 from Santa Cruz
to Felton and the two highways lead-
ing into Big Basin State Park were
closed by large slides and slipouts
which destroyed many large redwood
trees. The park area was isolated until
December 26th.

Saratoga Creek went on a rampage
washing out the entire highway for
several hundred feet west of the town
of Saratoga. Severe erosion along the
creek, washouts, and slides damaged
the entire route from Saratoga to
Saratoga Gap.

The Los Gatos-Santa Cruz High-
way, State Sign Route 17, was threat-
ened by slides and plugged culverts
several times. Recently placed con-
crete channel lining on the Los Gatos
Creek which is under construction
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HIGHWAY PERSONNEL
COMMENDED

WHEREAS, Storms occurring dur-
ing the latter part of December,
1955, caused unprecedented floods
in streams and rivers throughout
Northern and Central California,
resulting in tragic loss of life and
heavy damage to private as well as
public property, including state high-
ways; and

WHEREAS, Many state highway
bridges were destroyed or dam-
aged, and numerous sections of
highway closed by slides and wash-
outs, resulting in the isolation of
many communities; and

WHEREAS, The engineers and em-
ployees of the Division of Highways
of the Department of Public Works,
in this grave situation, responded
wholeheartedly to their duty, work-
ing long hours in adverse weather
under extremely difficult and hazar-
dous conditions; now therefore, be it

Resolved by the California High-
way Commission, that it hereby ex-
presses to these engineers and
employees its sincere appreciation
and admiration for their outstand-
ing service to the people of Cali-
fornia in this emergency, and its
further commendation to them for
the rapidity with which damaged
state highways were reopened to
public travel.

was partially ripped out. The new
Lexington Dam on Los Gatos Creek
was completely filled and water

flowed over the spillway at the rate
of 25,000 second-feet.

Gilroy-Watsonville Area

The Uvas, Llagas and Carnedero
Creeks overflowed, closing all high-
ways in the Gilroy area. US 101 was
closed from Morgan Hill south to the
county line. State Sign Route 52 was
flooded at the Hollister Junction and
the Hecker Pass portion west of
Gilroy had slides, washouts, and a pier
of the Uvas Creek bridge was under-
mined, dropping two spans of the
deck. Slides also occurred at Pacheco
Pass east of Gilroy.

These flood waters continued their
ravaging damage throughout the
Pajaro River channel, which caused
erosion along Route 67, the Chitten-
den Pass Road, and flooded the Wat-
sonville area December 24th and 25th.

Easi Bay Area

The FEastshore Freeway was closed
on December 23d due to the overflow
of San Lorenzo Creek. The Jackson
Street Underpass on Route 105 in
Hayward was flooded. The main
arterial between Oakland and Walnut
Creek State Sign Route 24 was kept
open only by continuous work
“around the clock” by both the
Maintenance Department and a con-
tractor. A heavy deluge of mud
washed into the Broadway Tunnel
ventilating equipment room.

Alameda Creek washed out several
sections of the Niles Canyon High-
way Route 107 between Niles and

Flooded Visalia Airport Interchange, Tulare County
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Sunol. A protection wall 600 feet in
length collapsed when topped by the
creek. These flood waters continued
downstream and flooded the Niles-
Centerville~-Alvarado area, closing
State Sign Route 17. Damage in the
Pittsburg and Livermore arcas was
light.

Bayshore-Alviso Area

The stream channels beginning with
the San Francisquito Creek on the
north to the Guadalupe River on the
south overflowed, flooding several
subdivisions, the Bayshore Highway,
the Agnew Underpass, and isolating
the town of Alviso. Highways leading
to Alviso were closed until December
30th due to the combination of the
flood waters and high tides.

District V-$312,000

By L. E. ELDER
District Maintenance Engineer

On December 22, 1955, one of the
heaviest holiday season storms re-
corded in recent years struck the
Central Coast Counties of San Benito,
Monterey, San Luis Obispo and Santa
Barbara. Heavy rains continued
throughout the Christmas week end
with a final tapering off during the
night of December 28th.

According to records compiled by
the Salinas Californian, the Salinas
Valley area, as of December 28th, had
received a season’s total rainfall total-
ing the fourth highest season’s total
in an 83-year record of rainfall. The
rains during December have made it
the fifth wettest December since 1872,
Rainfall figures for the rest of the

UPPER—Flooded section of US 99 through Chowchilla, Madera County.

LOWER—US 99 flooded south of Chowchilla.

Central Coast Counties appear to in-
dicate a record rainfall of about the
same magnitude as that experienced in
the Salinas Valley.

Heavy Rainfall
Many places throughout the four

counties experienced exceptionally
heavy rainfall during the second and

Pumping equipment set up in Chowchilla

and Public Works

third day of the storm, in a few in-
stances, attaining almost cloudburst
proportions with the resultant run-off
carrying debris and drift across the
highways and causing extensive dam-
age to existing highway facilities.

As an example, 8.45 inches of rain
was recorded at the Big Sur Mainte-
nance Station for the 24-hour period
beginning at 8 a.m. on December 23d,
and 6.45 inches at Willow Springs,
3.14 inches at Hollister, 2.77 inches at
Seaside and 2.64 inches at Paso Robles
all for the same period. During the
following 24-hour period on Decem-
ber 24th, all areas except Buellton and
Santa Barbara received rainfalls vary-
ing from 1.55 inches to 4.02 inches
with Priest Valley receiving 3.42
inches, Atascadero 3.36 inches, Big
Sur 3.75 inches, Willow Springs 3.35
and San Luis Obispo 4.02 inches. On
December 25th, the storm reached its
peak in the Santa Barbara area with a
rainfall of 2.90 inches being recorded
at Lompoc, 6.33 inches at San Marcos,
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2.94 inches at Buellton and 1.96 at
Santa Barbara.

Main Roads Kept Open

In spite of the severity of the storm,
District maintenance personnel, by
working around the clock, managed
to keep all the main line roads open
for the heavy volume of holiday
traffic. Only three main routes experi-
enced closures. Route 117 was closed
between Salinas and Monterey on De-
cember 24th for a period of 21 hours
due to flooding at the Salinas River
crossing west of Salinas. Sign Route
150 over San Marcos Pass was closed
to all but local traffic for a period of
about 10 days due to storm damaged
embankments on a portion of the route
now under construction.

Sign Route 1, between San Simeon
and Carmel was closed early on De-
cember 23d. Historically, the highway
between San Simeon and Carmel has
always been considered a road highly
susceptible to extensive damage during
heavy storm periods due to slides,
washouts and flooding by the numer-
ous creeks and canyons throughout
the area. The December storm proved
to be no exception. Extensive damage
was experienced to the existing
bridges across San Carpojo Creek,
White Creek and Mill Creek. Ap-
proximately 60,000 cubic yards of em-
bankment will be required to replace
a portion of the roadway at a point
about 10 miles south of Big Sur where
flash floods washed out the entire
roadbed. Numerous minor and sev-
eral major slides have completely
blocked a 50-mile stretch of this road
between San Carpojo Creek and the
Big Sur River. However, several
months will be required to complete
repairs to damaged structures and to
restore the existing traveled way to its
original condition prior to the storm.

It has been estimated that it will
cost about $312,000 to repair the dam-
aged structures and restore the road-
bed to its original condition.

UPPER—Storm damage to roadway 10 miles south

of Big Sur River af Redwood Canyon on Sign

Route 1. LOWER—Damage fo sacked concrete rip-

rap at downstreams side of Jungle Inn Bridge

across San Benito River 20 miles south of Hollister
on Route 119, San Benito County.
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District VI-$1,400,000

By T. M. WHITLEY
Assistant District Maintenance Engineer

The storm that struck Northern
California during the Christmas holi-
days was first seriously felt in District
VI on December 23d. During that day
and through the ensuing week several
sections of state highway were flooded
by high water, numerous washouts oc-
curred, and several bridges were dam-
aged, some seriously. The total amount
of damage to state highways in the

district is estimated at approximately
$1,400,000.

Perhaps the most serious loss oc-
curred in the Kings River Canyon on
Sign Route 180. In the vicinity of
Boulder Creek, where the highway
and the Kings River jointly occupy 2
steep, narrow canyon, approximately
4,000 feet of rdad was completely
washed out. Because this particular
stretch is impassable, an on-the-spot
inspection of the flood damage has not
been made. However, aerial observa-
tion and reports by employees of the

California Highways
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LEFT—Damage fo roadway fill at east end of San Benito River Bridge, 0.9 mile west of Hollister, Roufe 22.

RIGHT—Damage at same section.

View of downstream side of San Carpojo Creek Bridge 22 miles north of Cambria on
Sign Route 1, San Luis Obispo County
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and Public Works

national park indicate that there may
be approximately seven or eight other
washouts of a serious nature.

Three Rivers Damage

The next most seriously damaged
sections are on Sign Route 198 in the
vicinity of Three Rivers. Immediately
east of the bridge across the south fork
of the Keweah River approximately
1,600 feet of road was lost and the
Kaweah River, straightening its course,
overtopped the highway and occupied
an area approximately 1,000 feet south
of the previous location of the route.
Other washouts occurred in Pumpkin
Hollow, approximately six miles east
of Three Rivers, and at the gateway
to Sequoia National Park, the easterly
approach to the bridge across the
Kaweah was destroyed.

Fortunately, the damage on Sign
Route 180 occurred beyond the point
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where that highway had previously
been closed by snow through Kings
Canyon National Park and no one has
been inconvenienced to date by the
loss of that section of the state high-
way. On Sign Route 180 it was neces-
sary to restore service as soon as
possible to the community of Three
Rivers, to other residents along the
highway easterly and for the em-
ployees of Sequoia National Park,
whose headquarters are at Ash Moun-
tain. This was done by using as a de-
tour the former state highway around
the large washout at the South Fork
of the Kaweah and by immediate
emergency repairs to other sections.
Use of the former state highway as a
detour required shoring up and re-
decking a county bridge, which had
partially failed.

Visalia Interchange Flooded

US 99, the principal artery of traffic
through the district, was not seriously
damaged although it was necessary to
detour traffic from portions of it over
various other routes for the better part
of the week December 25th to 31st,
inclusive. Portions of the interchange
of US 99 and Sign Route 198 near the
Visalia Airport were flooded when
Mill Creck broke across the nearby
airport and entered depressed areas of
the interchange. With the failure of
the pumps, it was necessary to dewater
the underpass with whatever pumping
equipment could be obtained.

Heavy flooding occurred in the
vicinity of Chowchilla due to high
water in Ash and Berenda Sloughs.
Although no serious damage occurred
to the highway itself, the flooded con-
dition necessitated a long, tedious job
of pumping the water into the Chow-
chilla River. This work required about
one week’s steady pumping, during
which time it was necessary to detour
US 99 traffic to other state highways
to the west.

Visalia Hard Hit

Although damage to state highways
in the community was negligible, the
City of Visalia was hard hit when a
diversion weir at McKays Point at
the junction of the St. Johns and
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UPPER—View of upstream side of El Capitan Creek showing debris at inlet end of structure. El Capitan
Creek is located 16.5 miles north of Santa Barbara on US 101. LOWER—View of upstream side of
San Carpojo Creek Bridge 22 miles north of Cambria on Sign Route 1, San Luis Obispo County.

Kaweah Rivers near Lemon Cove,
carried way, permitting discharge of
both streams through the bed of the
Kaweah and flooding Visalia. This
water eventually found an outlet to
the southwest through Mill Creek,
Packwood Creck and Cameron Creek.
As previously stated, it was excess
water in Mill Creek which flooded the
Visalia Airport Interchange. High
water in Packwood and Cameron

Creeks resulted in minor damage to
state highways.

Loss of the diversion weir and re-
sultant heavy flow in the Kaweah
River, which carried tremendous
amounts of debris, resulted in the
deposition of approximately 24 feet
of silt and debris on State Sign Route
65 for about one-half mile each side
of the Keweah River bridge. One of
the concrete piles under the bridge
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Flood damage vicinity El Portal-Excavating for
footings for detour bridge to be constructed right
of Station 198. Note rock foundation.

Flood damage vicinity El Portal—Inlet end of
culvert plugged by tree Station 198.

Flood damage vicinity El Portal. Looking easterly

over damaged 8’ x 8' concrete box Station 198.

Also shows temporary walkway constructed over
tree blocking culvert.

was broken and knocked out of line.
This, together with loss of the ap-
proaches, required closure of this
section.

On State Route 131, one of the piers
of the bridge across the Kaweah was
undermined. The pier dropped ap-
proximately eight inches and this por-
tion of the bridge was displaced down-
stream about two inches. Repairs to
the pier are now under way and it is
anticipated that the bridge will be re-
stored to service in the near future.

and Public Works

District X-$1,275,000

Flood damage to streets and high-
ways in District X during the recent
disaster was gratifyingly small, consid-
ering the large volume of precipita-
tion and runoff. The estimated total
damage to state highways was $1,-
000,000 for restoration. In addition, it
was estimated that the sum of $275,000
would be required to restore county
roads and city streets to preflood con-
dition.

The greatest damage to state high-
ways occurred on Route 18 in Mari-
posa County, the “All-Year” Highway
to Yosemite, when the Merced River
and its tributaries, Pigeon Creek and
Crane Creek, overflowed their banks,
destroying the entire roadbed in sev-
eral locations. The total estimated
damage for restoration of this route
is $550,000.

In Alpine County, the high water in
the Fast and West Forks of the Carson
River occasioned damage to Routes
23 and 24 in several locations, amount-
ing to an estimated $260,000 for resto-
ration.

Of the nine counties comprising
District X, Stanislaus County appar-
ently suffered the greatest damage to
roads and bridges in the amount of
$175,000 estimated for restoration.
Damage to bridges constituted the
greater portion of this loss.

Flood damage vicinity El Portal—Excavating for
footings for detour bridge upstream on Pigeon
Creek.

Flood damage vicinity El Portal—Looking westerly
from box culvert, showing pathway to temporary
pedestrian bridge. Express parked on detour ap-
proach to Pigeon Creek temporary bridge.

over concrete box af Pigeon Creek.

C. M. (Max) Gilliss
Permanent Deputy

Assistant Deputy Director of Pub-
lic Works C. M. (Max) Gilliss has
been given a permanent appointment
as deputy director by Director of
Public Works Frank B. Durkee. He
has been acting as deputy director
since last September. He passed a civil
service examination for his new job.

Gilliss assumed the duties of special
representative of the Department of
Public Works on December 1, 1952,
In August, 1953, he was named assist-
ant deputy director,

FIND MAGAZINE USEFUL
MONTEREY

Drar Mr. Apams: For the past sev-
eral years I have looked forward to
the receipt of the next issue of your
exceptional publication. T have found
it a most informative and invaluable
tool in my work. The research and
technical articles have interested me
the most although the others have
been done equally well.

Thank you for another year of
good reading.

Yours truly,

Grorce L. WaLTER
Leadingman Public Works
Naval Auxiliary Air Station
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FLOODS DO PROPERTY DAMAGE ESTIMATED AT $200,000,000

By R. R. REYNOLDS, Senior Hydraulic Engineer, and C. G. WOLFE,

Associate Hydraulic Engineer, Division of Water Resources

December, 1955, will be remem-
bered in California as a record-
breaking month whenever rainfall or
floods are discussed. Heavy warm rains
originating far out in the Pacific
swept across Northern California
during the five days just preceding
Christmas. Another storm of major
intensity occurred on December 26th
and 27th. Together, these two storms
produced sufficient rainfall to make
the month one of the wettest, if not
the wettest, Decembers since 1867.
Heaviest rains were concentrated along
the north coast, in the hills north of
Santa Cruz, in the area south of Clear
Lake, in the mountains above Shasta
Dam, and in the Sierra Nevada water-
sheds of the Yuba and Bear Rivers.
Over 30 inches of rain in less than 10
days were recorded at stations in these
areas.

Frequent light rains followed, and
during January 13th, 14th and 15th,
1956, another major storm brought
new danger and renewed anxiety to
the flood areas. Fortunately, no wide-
spread flooding resulted from this
storm. However, the prolonged wet
period left tremendous amounts of
water in the river channels, basins,
and by-passes of Northern and Cen-
tral California. The rate of drainage
of this water from the Sacramento
Valley will be very slow and cannot
be accelerated, since it is controlled
by the natural slope of the valley.

Tragic Results of Storms

Result of this intensive rain was
spectacular and tragic. Peak flows on
at least 18 major streams in the State
exceeded previous flows. During De-
cember the Klamath River reached a
peak of 400,000 cubic feet per second,
which was about one-third greater
than the previous recorded maximum
flood on that stream. Likewise, the
Russian River more than doubled its
previous peak flow with a discharge
of 47,000 cubic feet per second. Major
floods in California were recorded on
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TOP—Folsom Dam and Reservoir on December 24, 1955 (Corps of Engineers Photo).

BOTTOM—Town of Klamath with Klamath River at flood stage.
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coastal streams from Nacimiento
River on the south to the Klamath
River on the north, and in Sierra
streams from Kern River to the Sacra-
mento River.

Damage Runs Inte Many Millions

In the Sacramento Valley, Shasta
and Folsom Dams effectively con-
trolled the high flows of the upper
Sacramento and American Rivers,
while uncontrolled flows originating
in the Feather River Basin caused
damages in the order of $65,000,000
within the flood plain of the Feather
River between Yuba City and Verona.
Friant Dam on the San Joaquin River
and Pine Flat Dam on the Kings River
effectively controlled the flows from
the upper watersheds of these streams.

Streams causing severe flood dam-
age were the Klamath, Eel, Van
Duzen, Russian, Mad, Napa, San Lo-
renzo, Nacimiento, Tule, Kaweah,
lower San Joaquin, Tuolumne, Stan-
islaus, Calaveras, Mokelumne, Co-
sumnes, Bear, Yuba, and Feather
Rivers, and Petaluma, San Lorenzo,
and Alameda Creeks.

Damage from these floods was stag-
gering. Roads and bridges were washed
out, homes flooded, valuable farm
lands inundated, livestock drowned,
and communications disrupted. At
least 62 persons lost their lives. Total
damage from the flood has not been
fully determined, but present esti-
mates indicate it may be as high as
$200,000,000.

Yuvbea City Bears Brunt

Hardest hit were Yuba City to-
gether with 100,000 acres of Sutter
County’s Peach Bowl, which were
flooded as a result of a disastrous
break in the levee on the west bank
of the Feather River in the early
morning hours of December 24th.

Early in the emergency, State Fn-
gineer Harvey O. Banks put the entire
staff of the Division of Water Re
sources into the battle with the high
waters.

The office of the flopd control func-
tion of the division was fully staffed
on a 24-hour basis, beginning at mid-
night December 21st. Hydrologic data
and information regarding the high
flows occurring on streams through-

and Public Works

out Northern and Central California
were collected by means of the divi-
sion’s radio stream gage network, con-

TOP—Break in Feather River levee at Nicolaus. BOTTOM—Break in Feather River levee
south of Yuba City, Sutter County.

stant telephone contact with various
federal agencies and division personnel
in the field, and communications with
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Aerial view of City of Marysville at critical stage of flood on December 23, 1955 (Sacramento Bee photo)

numerous independent agencies and
private individuals. These data were
compiled by the staff to document the
flood for future design studies, and, in
addition, were made available to the
general public and intertested agen-
cies. By use of these data, it was pos-
sible during to flood period to fore-
cast and give warnings on peak stages
some 48 hours in advance of their
occurrerce.

Water Resources Division Efficient

The Division of Water Resources
dispatched equipment, supplies, and
manpower, and supervised flood-
fighting activities along the levee
below Nicolaus, where a major break
eventually occurred on December
23d. Subsequent flood-fighting activi-
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ties by the division along the Natomas
Cross Canal successfully averted the
inundation of many thousand acres of
rich- agricultural lands, residences, and
public utilities in Reclamation District
1000 just north of Sacramento. In ad-
dition, division personnel constantly
patrolled over 200 miles of levee, made
necessary repairs to weakened levee
sections, and kept the Sacramento
office informed of flood problems in
the critical areas. Technical supervi-
sion by division personnel was fur-
nished to many public districts during
the flood period.

The levee on the left bank of the
Feather River near Verona was
breached December 24th by division
forces to relieve the water pressure
caused by the Nicolaus break. The

right bank levee of the Feather River
opposite Nicolaus was breached
Christmas day to drain the water from
the area inundated by the break below
Yuba City. Gates of the Sacramento
Weir were opened to maintain the
level of the Sacramento River below
critical flood stage.

In addition, the division during the
flood emergency secured and operated
numerous pieces of heavy equipment,
and dispatched to the critical areas
many truckloads of burlap bags,
canvas, tools, and other supplies neces-
sary for the flood fighting. During the
emergency period, about 900 men
were employed in flood fighting.

During the flood emergency, valu-
able assistance, material, and equip-
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Crews work ta save north levee of Natomas Cross Canal. (US Air Force photfo)

ment was furnished to the Division of
Water Resources by the Division of
Forestry, the California Highway

Patrol, the Office of Civil Defense,
the Department of Employment,
Mather and McClellan Air Force

Bases, the Sacramento Signal Depot,
and the Arden-Carmichael School
District.

COUNTIES GET INCREASED
NATIONAL FOREST RECEIPTS

A check for $2,994,976.12 has been
sent to the State Treasurer as Califor-
nia’s share in the cash revenues from
the national forests, according to a
statement by Chas. A. Connaughton,
Regional Forester of the United States
Forest Service.

This payment represents 25 percent
of the gross receipts from the sales of
timber, grazing fees, and other land
uses of the national forests in Cali-
fornia, for the year ended June 30th.

As provided by law, the State ap-
portions the money received to the
counties having national forest land
within their boundaries. Thirty-nine
of the State’s 58 counties will thus
receive funds for local school and road
expenditures. The amount received by
each county is pxpportional to the
national forest acreage in the county.

Mr. Connaughton says that this
year’s receipts to the counties repre-
sent an 18 percent increase over last
year.
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FOR GOOD HIGHWAYS
LANCASTER

GeNTLEMEN: For the past year I
have been receiving your magazine.
I have enjoyed every bit of it and I
appreciate very much all of the good
work you are doing.

I look forward each month to re-
ceiving the magazine. I have been a
resident of California for over 40
years, and have owned a car since
1916, and I can see a wonderful
change and improvements that have
been made. I am 100 percent for good
highways.

Yours truly,

7. R. Oxrorp
1655 E. Lancaster Blvd.

JACKSONVILLE
The town of Jacksonville, Califor-
nia, is named after Colonel Alden
Jackson who settled there in the
autumn of 1849.

THANK YOU
SanTa MoNica

Dear Mr. Apams axp HeLen Hatr-
step: | have received this magazine
for some seven years. I have kept past
coples for reference to past events in
the highway system. I look forward
for each new issue to arrive. The lay-
out and photography are well done.
Mr. Nickerson is to be congratulated
along with you two.

Yours truly,
Ricuarp BErRK
1134 23d Street

FROM LOS ANGELES
Los ANGELES

Dear Mgr. Apams: 1 have been re-
ceiving and enjoying your interesting
and educational journal for several
years and wish right now to express
my appreciation for the privilege of
continuing to receive it.

Yours respectfully,

A. J. BorbEN
1616% 'W. 12th Street
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Carquinez Project

Revenue Bonds Sold and
Major Contracts Awarded

By LEONARD C. HOLLISTER, Projects Engineer—Carquinez

ON JUNE 15, 1955, Governor Good-
win J. Knight signed Senate Bill 1450
authorizing the Department of Public
Works to “lay out, acquire and con-
struct” two new bridges across Car-
quinez Strait. One bridge was to be
located adjacent to the existing Car-
quinez Bridge and the other to be
located about six miles upstream, be-
tween Benicia and Martinez. The bill
also authorized the California Toll
Bridge Authority to issue revenue
bonds and to reimpose tolls upon the
existing Carquinez Bridge for the pur-
pose of financing the construction of
the two new bridges and their ap-
proaches.

Senate Bill 1450 was passed by the
1955 Session of the California State
Legislature under the sponsorship of
Senators Luther E. Gibson and
George Miller, Jr., and Assemblymen
Donald D. Doyle, Samuel R. Geddes
and S. C. Masterson.

On June 16, 1955, Frank B. Durkee,
Director of Public Works, assigned
the work contemplated under this
legislation to George T. McCoy, State

Highway Engineer. Exactly four
months later four major contracts
were advertised for bids involving a
large portion of the construction
work in connection with the new
parallel Carquinez Bridge and its
Contra Costa County approach.

Revenue Bonds Sold

On December 13, 1955, the Cali-
fornia Toll Bridge Authority sold
$46,000,000 worth of Series A Bonds
in accordance with the Resolution
dated October 4, 1955, authorizing
Carquinez Strait Bridges Toll Bridge
Revenue Bonds. The interest rate
called for is 3% percent payable semi-
annually. Later, as plans progress, an
additional issue of Series B Bonds can
be sold for financing work on the
Benicia-Martinez Bridge and the re-
maining freeway work through Val-
Iejo.

Because these first four contracts
were large and involved types of con-
struction work not frequently en-
countered in the usual highway con-
tracts, prospective bidders were given

a full six weeks” time to study the
projects and make up their bids.

The first four contracts to be ad-
vertised and awarded include the fol-
lowing work: (1) Two and nine-
tenths miles of freeway work in
Contra Costa County extending from
just north of the city limits of Her-
cules to the beginning of the bridge
approach at Crockett; (2) The deep
pier foundation work for the main
bridge across Carquinez Strait; (3)
The superstructure work, including
the fabrication and erection of large
steel double cantilever truss spans of
the main bridge; and (4) The con-
struction of the south approach and
connecting interchange ramp spans
through Crockett.

Contra Costa County Freeway Approach

The freeway project from Hercules
to Crockett is exceptional not only
because of the amount of money in-

Map showing the relation of the Carquinez Bridge
and the Benicia-Martinez Bridge to the general

San Francisco Bay ared. —————3»

This map shows how approximately 12 miles of US 40 between Richmond and the Carquinez Bridge will be relocated and constructed to full freeway

standards by mid-1958 when the parallel Carquinez Bridge is expected fo be completed. This section of US 40 now runs on congested San Pablo Avenue and

takes a torfuous route through several communities of northern Contra Costa County. One contract is now under way and five others have been awarded. Now

under construction and scheduled for completion in September, 1956, is a sixlane divided freeway between slighily south of Potrero Avenuve in Richmond
and south of Hilltop Drive, east of San Pablo, at a contract cost of $5,107,922,
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