








Paragraph

112-113
114-115
116-117
118-139
1h0-1hk
145-153
15L-157

158-161
162-16k
165-173
17h=176
177-181
182-185
186-189
190-195
196-199
200-220
221229
230-232

233-239
2L0-257
258-260
261-265
266-270
271-2T4
2T5~a7T
278-279

280-287

280
281
282
283
284
285
266~289
290-291
292
293294
295

TABLE OF CONTENTS (Continued)

Subject

AREA IT (Continued)

MILLER CREEK BASIN

LAGUNITAS CREEK BASIN

GALLINAS CREEK BASIN

NAPA RIVER BASIN

SAN LORENZO CREEK BASIN

ALAMEDA CREEK BASIN

MISCELLANEQOUS BASINS IN CONTRA COSTA COUNTY

AREA TIII

COLMA CREFK BASIN

SAW BEUNO CREEK BASTIN

COASTAL STREAM BASINS - ESAN MATEQ COUNTY
SAN MATEOQ CREEK BASIN

SAN FRANCISQUITO CREEK BASIN

MATADERD CREEK BASIN

ADOBE CREEK BASIN.

PERMANENTE CREEK BASTN

STEVENS CREEK BASIN

GUADALUPE RIVER BASIN

COYOTE CREEK BASIN

MISCELLANEOUS SMALL STREAMS - ALAMEDA COUNTY

AREA. IV

SCOTT CREEK BASTIN

SAN LORENZO RIVER BASTH .
APTOS CREEK BASIN

SOQUEL CREEK BASIN
PAJARO RIVER BASIN
CARMEL RIVER BASIN

BIG SUR RIVER BASIN
SALINAS RIVER BASIN

DESCRIPTION OF FLOODS OF JANUARY 1956

General

Ares description
Population

Industry

Storms

Flooded areas

STINSON CREEK BASIN
REDWQOD CREEK BASIN
TENNESSEE VALLEY CREEK BASIN
COYOTE CREEK BASIN
SAN RAFAEL CEEEK BASIN

(b)

Page

o7
99
112
113
Rl 3
118
120
121

122
122
122
122
122
123
123
12k
125
125
127



Number

w

T

o 3 O own

2%
12
13
1h
15
16
17
18
19

20

TABLES

Antecedent Rainfall at Selected Stations,
1 September Through 14 December 1955

Rainfall at Selected Stations,
Storms of 15 - 28 December 1955

Peak Discharges at Selected Stream Gaging
Stations in Floods of December 1955 and
Previocus Record Floods

Summary of Damages (Floods of December 1955)
Smith River Basin

Summary of Demages (Floods of December 1955)
Klamath River Basin

Summary of Demeges (Floods of December 1955)
Redwood Creek Basin

Summery of Damages (Floods of December 1955)
Mad River Basin

Stock Loss, Eel River Basin

Building Units, Demaged or Destroyed (Floods of

December 1955) in Eel River Basin, Humboldt
County

Summary of Damages (Floods of December 1955)
Eel River Basin

Summary of Damages (Floods of December 1955)
Mattole River Basin

Summary of Demages (Floods of December 1955)
Rusgian River Basin

Summary of Damages (Floods of December 1955)
Corte Madera Creek Basin

Summary of Damages (Floods of December 1955)
Novato Creek Basin

Summary of Demages (Floods of December 1955)
Petaluma Creek Basin

Summary of Damages (Floods of December 1955)
San Bafael Creek Basin

Summary of Demages (Floods of December 1955)
Sonoma and Tolay Uresk Bagins

Summary of Demages (Floods of December 1955)
Arroyo Corte Maders Del Presidio Rasin

Surmary of Damages {(Floods of December 1955)
Lagunitas Creek Basin

Summaxy of Demages (Floods of December 1955)
Gallinas Creek Basin

Estimated Losses to Commercial Establishments,

Nepa River Basin

(=)

Page

19
22
2k
26
27
28
31
32

37

by
Lo
43
ks
Lg
L8
L8
5k



Iumber

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
36
39
Lo
by
Lo

TABLES (Continued}

Summaxy of Residential Damages,
Napa River Basin

Summary of Damages {Floods of December
Napa River Bagin

Sumeary of Demages (Floods of December
San Lorenzo Creek Basin

Summary of Damages (Floods of December
Alameda Creek Basin

Summary of Damages {Fioods of Decenber
Small Creeks in Contra Costa County

Summaxy of Damages {Floods of December
Colma Creek Basin

Summary of Dameges (Floods of December
San Bruno Creek Basin

Surmary of Damages (Floods of December
Pilarcitos Creek Basin

Summary of Damages (Floods of December
San Gregoric Creck Basin

Summary of Damages (Floods of December
- Tunitas Creek Basin

Summsxy of Damages (Floods of December
Pegcadero Crsek Basin

Summary of Damages (Floods of December

1955)
1955)
1955)
1955)
1955)
1955)
1955)
1955)
1955)
1955)

1955)

Coastal Stresm Basins - Ban Mateo County

Summary of Demages (Floods of December
San Mateo Creek Basin

Summary of Damages (Floods of December 1

San Francisuguito Creek Basin

Summary of Dsmsges (Floods of December
Matadero Creek Basin

Summayxy of Damages (Floods of December
Adobe Creek Basin

Summasry of Demages (Floods of Decenber
Permanente (reek Basin

Summaxy of Damages (Floods of December
Stevens Creek Basin

Summary of Damages (Floods of December
Guadalupe River Basin, Main Stream

Summary of Damages (Floods of December
Alamitos Creek Basin

Summery of Damages {Floods of December
Los Gatos Creek Pasin

(a)

1955)

57

80
a5
86
87



Number
3
Ly
ks
L6
u7

ko
50
51
52
53
54
55

56

7§

59

61
62

TABLES {Continued)

Summary of Damages (Floods of December 1955)
Saratoga Creek Basin

Summary of Damages (Floods of December 1955)
San Tomas Agquinas Creek Basin

Summary of Damages (Floods of December 1955)
Calabazas Creek Basin

Sunmary of Damages {Floods of December 1955)
Guadalupe River Basin snd Tributaries

Summary of Deamages (Floods of December 1955)
Coyote Creek Basin, Main Stem

Summary of Damages (Floods of December 1955)
Penitencia Creek Basin

Summary of Damages (Floods of December 1955)
Silver Creek Basin

Summary of Damages (Floods of December 1955)
Fisgher Creek Basin

Summary of Damages (Floods of December 1955)
Coyote (Creek Basin and Tributaries

Summaxry of Dameges {Floods of December 1955)

Miseellaneous Small Streams - Alameda County

Summary of Damages (Flsods of December 1955)
Scott Creek Basin

Summary of Damages (Floods of December 1955)
City of Santa Cruz, California

Summary of Damages {Floods of December 1955)
San Lorenzo River - Santa Cruz to and
Inecluding Felton

Summary of Damages {Floods of December 1955)
San Lorenzo River, Main Stem, from Felton
to Riverside Grove

Summary of Damages {Floods of December 1955)
Kings Creek Basin

Surmary of Damages (Floods of December 1955)
Boulder Creek Basino

Summary of Damages (Floods of December 1955)
Two Bar Creek Basin

Summaxy of Damages {Floods of December 1955)
Bear Creek Basin

Summary of Damages (Floods of December 1955)
Zayante Creek Basin

Summary of Damages (Floods of December 1955)
Branciforte Creek Basin

{e)

Page

89
90
91
g3
ok
9L
99
95
96 .
98
105

106

107
108
108
109
109
110

111



Number

63
6l
65
66
67
68
69
70
71
£e
73
Th
T2
76
7
78

Ut o

TABLES (Continued)

Summary of Damages (Floods of
San Lorenzo River Basin and

Summary of Damages (Floods of
Aptos Creek Basin

Summary of Damages {Floods of
Soquel Creek Basin

Surmary of Damages (Floods of
Pajaro River Basin

Summary of Damages (Floods of
Carmel River Basin

Summaxy of Demages (Floods of
Salinas River Basin

Summery of Damages {Floods of
Stinson Creek Basin

Summary of Damages (Flocds of
Redwood Creek Basin

Summary of Damages (Floods of
Coyote Creek Basin

Summary of Demages (Floods of
San Rafael Creek Basin

Summary of Demages {Floods of
Area T

Surmary of Damages (Floods of
Area II

Sunmary of Damages {Floods of
Area TIT

Summary of Damages (Floods of
Area IV

Summary of Damages (Floods of

December 1955)
Tributaries

December 1955)
Decenber 1955)
December 1955)
December 1955)
December 1955)
January 1956)
January 1956)
January 1956)
January 1956)
December 1955)
December 1955)
December 1955)

December 1955)

December 1955)

San Franeisco District, Toltals

Summary of Damages (Floods of
Marin County Basins

FIGURES
Streams Affected by Flooding
Mass Rainfall Curves
Total Storm Isohyets
Hydrographs
State Highway Closures

(£)

January 1956)

119
113
115
118
120
121
12k
185
126
127
128
130
132
13k
136
37T



PLATES

Number
1 Typical Urban Damage
IT Typical Small Community Damage
TLT Rescue Operations
Iv Typical Bridge Damage
v Typical Industrial Damage
VI Typical Industrisl Damage
VII Typical Agricultural Dsmage
VIII Typical Agricultural Damage
IX Typical Railroad Damage

X Typical Debris Damage

(&)



Report on Fl.oods of December 1955
and January 1956
San Francisco District,
Corps of Engineors, U, 8. Army

GENERAL

1. Authority. This report on the floods which occurred in the
streams in the San Francisco District from the Oregon border to the
Salinas River on 23 December 1955 has been prepared in compliance with
instructions contained in paragraph 4223.05d of Orders and Regulations
pertaining to collection of flood data.

2. Scope. It is intended that this report provide a complete,
but brief, account of the December 1955 and January 1956 floods in the
San Francisco District, including a general description of the basins,
flood characteristics, rainfall associated with the floods, flood
emergency activities of the Corps of Engineers, and the hydrologic,
hydraulic, and damsge date collected. Because of the severity of the
floods, in meny cases the greatest flood of record, and the extensive
damages which they caused, the presentation of the flood data herein
will be of great value in fubure flood-control investigations. During
this same period, devastating floods occurred in the Sacramento and
San Joaguin River Basgins and their tributaries, and it is expected that
a report on the resulting floods will be made by the Sacramento District
within whose boundaries that area is located.

3. Description of streams. The storms which caused the floods of
December 1955 covered southern Oregon, western Nevada, and central and
northern California as far south as the upper reaches of the Salinas
River. The affected stream basins are shown in the following tabulation,
and are shown cn Figure 1, which is a general map of the boundaries of
the San Francisco Districh:

Streams Noxth of : s Streams South of
San Francisco : Streams Draining into San Francisco
Draining into : San Francisco Bay $ Draining into
Pacific Qcean i H Pacific Qcean

Smith River : Hedwood Creek : Ban Gregorio Creek
Klamath River : {Marin County) : Pescadero Creek
Trinity River : Coyote Creek : Seott Oreek
Redwood Creek 3 {Marin County) : San Lorenzo River
Mad River : Corte Madera Creek : Sogquel Creek

Eel River : San Rafasl Creek : Pajaro River
Mattole River : Novato Creek : BSalinas River
Noyo River ¢ Petaluma Creek : Carmel River

Big River : Tolay Creek : Big Sur River



Streams North of s , g Stresms South of

San Francisco : Stresms Draining into : San Francigco
Draining into ¢ Sen Francisco Bay Draining into
Pacific Ocean 2 3 Pacific Ocean

Wavaxrro River : Sonoma Creek 2

Garcla River ; Napa River ¢

Gualala River : Alhambra Creek :

Russian River : San Ieandro Creek :

Walker Creek + San Lorsnzo (reek

Lagunitas Creek : Alasmeda Creek

. : Coyote Creek
: (Santa Clara C'cnm;ty)
: Guadalupe River
: Campbell Creek
: Steveng Creek
s Bedwood Creek -
: - (Senta Clara County) :
: Matadero Creek :
: San Francisquito Creek:
s San Mateo Creek g
¢ Colms Creek

L, fThe rivers and creeks north of the San Francisco Bay area and the
streams along the north coast drain the rugged, mountainous areass of the
Coast Range Mountains which rise more than 8,000 feet above the level of
the ocean. These streams flow, generally, in deep, narrow gorges for most
of thelr course. Occasionally, the gorges widen to form valleys of various
sizes and importance. Near the mouth, the rivers generally emerge from
the mountain regions to mesnder across relatively flat and wide valleys
or debris cones where most of the seitilements and economic developments
have tsken place. It was in these zreas that the impact of the December
floods was the greatest. Streams that flow into Sen Francisco Bey and
those south of San Franciseo drain more relatively flat arsas and pass
through larger agricultural plains and greater areas of wrban development.

- 5. Flood characteristics. BRecause of the asteep gradiente of the
areasg which they drain, floods on stresms in the Sen Francisco District
are characterized by their extremely rapid rise and almost as rapid reces-
sion. The time of peaking of the major rivers is about 8 %o 18 hours,
depending upon the size of the basin, after the start of the initial rise.
The time of peeking for the smeller stresms is appreciably less. Floods
are of short duration, with the streams seldom belng cubt of their banks
for more than & day or two. Snow melt is seldom a large contributing
factor toward runoff, the flood pesks being the result, primarily, of
intense storm rainfall. BPBecause of the rapidity with which flood peaks

ne



rigse and fall, there is little opportunity for effecting flood-conirol

measures while the flcod is in progress. Flood warnings, issued by the
Us. S. Weather Bureau, have been effective in keeping the loss of life,

livestock, and equipment to & minimum.

6. Existing flood control works. The only Federal flood control
project in the San Francisco District north of Sen Francisco is a local
levee project, constructed in 1955 at Blue Lake, Humboldt County, on the
Mad River under authority of Section 212 of the 1950 Flood Control Act.
South of San Francisco, the only Federsl flood control project is the
Pajaro River levee system authorized by the Flood Control Act of
December 194k and completed in January 1949. Local interests have,
from time to time, undertaker limited protective measures such as bank
stabilization works and levees but in most instances the works are
widely scattered and have not been fully effective because of small
capacity or insdequate design. Copstruction by the San Francisco Dis-
triet of a flood control and water conservation reservoir on the East
Fork of Russien River at Coyote Valley near Ukish and bank protection
works along the river from the dam to the mouth has been initiated.
This 5r§aervoir is expected to be completed and in operation by the fall
of 1950,

DESCRIPTION OF FLOODS OF DECEMBER 1955

T. Antecedent weather conditions. The climate of Californie is
diwvided into definite wet and dry seasons. The rainy season usually
starts in October and continues through May. October 1955 reinfall
averaged sbout half of the monthly ncrmsl throughout the State. Novem-
ber rainfall was sbout average over meosi of central and northern Cali-
fornis, except that in the north coastal aress and the northern portion
of the San Francisco District precipitstion wag about one and one-half
the monthly normal and snowfall had cccurred in the mountainous axress.
During the esrly part of December, relatively mild storms brought rain
to most of the Distriect, resulting in minor rises in streams north of
San Francisco Bay. Total precipitetion from 1 July through 14 December
1955 at selected U. S. Weather Bureau statlions throughout the District
is shown in Table 1.

Table 1

Antecedent Rainfall gt Belected Stations
1 Sept - 14 Dec 1955

Yreka s o7 @ .96 : 3.82
Orick Prairie Creek Park : 2.78 : 4.78 : 11.41 : T.34

: : : ¢ gk b :: Normel

: Sept : Oet : Nov : peo ¢ Total :: for

: H 2 g g st Period
Crescent City : 302h 1 7.66 : 9.80 3 6,14 : 26.93 :: 23,23
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Antecedent Rainfsll at Selected Stations (Continued)

: Sept ¢ Oct Nov 3 ldlh_: Total :: for

: : . Dee ¢: Period
Eureka : 1.18 ¢ 2,64 ¢ 5,77 & 3.26 5 12.85 :: 10.81
Ukish s oWJBL s .59 : L.W8 : h2B i 9.76 sz 9.36
Santa Rosa ¢ oU5 5L 3 3,28 ¢ 3.36 ¢ T.60 1z T.T0
Naps State Hospital s 58z 07 : 2.32: 273 : 5.70 33 6.00
San Francisco City 1 L0221 03 : 2,38 : 3.49 ¢ 5.92 13 5.29
Livermore s JO0L ¢ oBT ¢ 1.3%1 : 1.6k : 3.63 :: 3.72°
Santa Cruz s .00 3 05 : 3.7k : 6.93 : 10.72 :: T.02
Monterey s 00 3 .08 : 1.96 3 1.T2 : 3.76 12 3.55
Salinas CAA, AP s M« T2 1.6l ¢ 1.97 : 3.58 :: 3.18
Paso Robles s 00 2 00 3% 1.36: oTh: 2.10 33 3.20

8. Stomms associsted with the Decepber 1955 floods. A type of
weather pattern similar to those which existed during other notable
flood-producing storms in northern and centrsl California begsn to
develop on 13 December when a high-pressure arss fdeveloped over Alaska
and western Cansda blocking the movement of a deep storm center which
was developing off of the Oregon ccast. Light rain spread over northern
California on 14 and 15 Decembey. Most important, however, was the
formation of a belt of werm moist air that extended from near the ;
Haweiian Islands to northern California, lying betwsen the intense storm
center to the north and & wealk high-pressurve systenm centered off the coast
of lower Celifornis. BY 19 December the general heavy precipitation
pattern was well established. ''The belt of molst semi-tropical alr flow-
ing &t high velocities at all levels onto the rain-inducing mountain
rarriers of the cosstel ranges wes fully developed.  Maximum wind veloc-
ities aloft at times exceeded 80 miles per hour aud these velocities
extended to much lower elevaticns than is nowpal. Waves forming in the
bend of moist air,due to the conflict of surges of cold sir out of the
main storm center with the warm air, resulted in variations in the day-to-
day rainfall inteneity during the ensuing five days. Early on 23 December
the last of these storms and the most intense in the series moved over
the northern part of the State, ceusing very bhigh winds., Subsequently,
colder air began spreading over the northern part of the State, the heavy
precipitation pattern was broken, and except for the passsge of a cold=-
type storm on 26 and 27 December, the flood-producing rainfall was over.
During the period between 19 and 23 December, wind velocitles and, there-
fore, the volume of precipitable moisture, were exceptionally high at all
levels. Freezing levels during the storms were much higher then normal,
resulting in rainfall over mountainous areas where soow would normally
have occurred.




9. New records for December monthly rainfall for central and
northern California were established by these storms. The north coast
drainage had over two and ene-half times ths normal rainfall, and the
central coast drainage had over three times the normal. Most of the
stations in the District recorded rain every day from 15 through 28
Decenber., However, as can be seen on the representatlive mass curves on
Figure 2, the day-to-day rainfall during the pericd varled as the areas
affected by the series of the storms shifted from north to south. The
first of two intense rainfall periods, on 18 and 19 December, centered
in the Eel and Russisn River basins with reistively light rainfall south
of San Lorenzo River., The second intense rainfall period affected the
streams north of San Frapeisco on 21 apd 22 December and those streams
south of Sen Francisco on £2 and 23 December as the flow of moist alr
shifted to the south. Rainfall subsegquent to 23 December was due to
the passage of a cold-type storm which produced less intense rainfall
than the previous storms snd thus did not add to the flood peaks but
tended to sustain flows above critical stages. Dally reinfall amounts
at representative stations in various besins during the storms are
shown on Teble 2, and a simplified isohyetal map of rainfall for the
period 15 - 28 December is shovm on Fignre 3. The isohyets reflect
the proncunced orographic character of the precipitation throughout the
District with maximun smounts oceurring on the windyard nountain barriers
and minimum smounts in the shadows of these barriers., Recorded maximum
amounts for the period spprosched or excesded forty inches in the Eel,
Russian, and San Lorenzo River walersheds, Twenty-Tour hour mexims in excess
of twelve inches wers recorded at seversl statlions.

L)



Table 2

Rainfall at Selected Stations, Storms of 15-28 December 1955

: Super-:Time ob-:Dec.:Dec.:Dec.:Dec.:Dec.Dec.:Dec,:Dec.:Dec. Dec.:Dec.:Dec.:Dec.Dec,:
: vision: served ': 15 2 16 : 17 : 18 : 19 : 20 ¢ 21 3 22 3 23 : 2L 3 25 3 26 : 27 : 28 : Total

-
. -

SMITH RIVER BASIN g : : : . 3 : g :
Crescent City 7 ENE : USWB : 84 : - :1.06s .36:1.69:2.68: .53:1.82:4.
Gasquet Prairie :Private: 12 ¢ »40:1.907 .30:5.00:2.10:3.40:6.45:3.

Creek Lodge : - ? : : - : > t :

KLAMATH RIVER BASIN " : ¢ : : ¢ & H 5 : g . H 2 : :
Klamath : USWB :Midniskbt: .37: .60:1.75:1.68: .73: .98:2.74:1.60: .60: .01:1.5431.35: .62: .00: 14.57
Somesbar 1 W : USWB : 84 : .00: .86: .19:2.05: .83:1.73:1.40:7.33:1.29: .li: .00: .20:1.65: .26: 17.93
Yreka : USWB : 8A s ,00: ,23: .,13: .79: .29: .75: .76:3.75: .80: .02: .00: .16: .06: .00: 7.74
Weaverville RS : USWB : Ba .52: ,37:2,18:2.11: .98: .80:3.80:1.25: T : .25: .38: .22: .02: 12.88

REDWOOD CREEK BASIN s - 2 - : . : : : 2 1 3 2
Orick Prairie Creek

Park :
Orleans : USWB : 6P

MAD RIVER BASIN 2 £ : 3 2 2 3 2 : : : : : ? ¢
Mad River RS : USWB : 8A +032:1.,01:1.69:2.51:3.11:1.78:3.51:4,04:2.22: . 43:1.49: .62: .
Blue Lake Preston - :Private: 9P ¢ .19: .91:2.10: .72:1.28: .78:4.95:5.57:1.20: .05: .25:1.50: .

Ranch i : $ : H : : : : : : : $ : :

EEL RIVER BASIN * i . . ~ 2 H - H : - g g 5 2 z
Fureka WB City s UsWB sz o6& 3 00: O7: 1 2 393 ,99:1.49: .25: 01l: .55: .T3: .39: 8.35
Scotia s USWB : 8A : .00: .45: .3 039:1.43: 07:1.40:1.90: 34: 12: 19.72
Ettersburg :Private: 104 ! «23:1.50:4.09: .95: .20:1.30:2.35: .66: .1T7: .00: 38.17

* Covelo : USWB :Sunset : .25: .55: .92: M6y 002 A .55: .51: .00: 14.85
Branscomb :Private: 6P : ,51:1.18:2.10: .52: .06:1.32:1.45: 623 .04: 32.99.

RUSSIAN RIVER BASIN : H : : : : 3 : 5 2
Potter Valley PH : USWB : 3P : .24: .57: .78:
Ukiah : USWB : WP @ .25: .15: .38: 3
Hopland Largo Sta. : USWB : 8A : .00: .35: .23: .46:4.93:
Cazadero : USWB : EP 1 4b5% W 3,528 003
Cobb :Private: 84 ¢ ,00: 40: .35:1.11:12.

a ° o
° ° a

; 037; OSO;LDGS; °82;; n17; 20.15
: 10:3.55:2.70: .85: .00: 31.80

£
la
o

.
-

USWB : 5P : .25: .71t .41:2.36:1,39: .36:1.82:1,63:1.65: .28: .81:1.86: .88: .00: 14.41

so 00 as

° ®

: .38 .88:1.52:1.95: .96:3.05:3.50: .99: .03: .08: .9l: .77: .03: 15.44

o8 o0 se =8
o
W)
0

C0: .00: 22.44
98: .00: 20.48

*

.

o
°

o

=\ (o
o
L ) W0 O

EB#JPJCJR>
'_.l
o o
(@ RC e RN

5
.80: ,00:1.07: .68: .40: .01: 18.88
57: T : ,80: .60: .33: .00: 15.99
L9: OLt L0 97: 431 .23 16.32
75:3.53: .15: .66:3.04: .06: 39.06
B0 J0: L0:2.73:1.39% .03: L3.05

o
O AR NO W At
T e






10. Comparison with other storme. Because of the number of factors
which enter into the flood-preducing potential, & direct comparison of
storms is difficult. The period of rainfall which directly produced the
great flood peaks of 22-24 December began on 21 December over the northern
portion of the District and on 22 December cver the southern portion and
lasted from forty-eight to seventy-two hours. It is probable that the
total rainfall smounte for this period have been approached or equaled
during the time that rainfall records have been collected, at least in
portions of the District. However, the antecedent reinfall prior to
15 December and the rainfall from the storms between 15 and 22 December
saturated the watersheds so that conditions were extremely favorsble for
flood runoff. The smaller floods on rivers in the northern portion of
the District which peaked on 19 and 20 Decenber were still on the reces-
sion when the peaks due to the later rainfall cceurred, thereby adding
to the magnitude of the major peak discharges. This combination of
favorable flood factors produced the recerd or near rscord discharges
on larger drainage basins. Floods in the smaller basing were not as
severe as might have been had the rainfall intensities been more criti-
cal. In general, this series of storms must be congidered as one of
the most severe that has occurred in recent times, and probably approached :
the flood-producing potential of the legendary storms of January 1862.

1l. Flood magnitudes. As indicated in the previcus paragraph, the
storms of December resulted in record or near record discharges at geging
stbations on most streams in the District., Pesk discharges on the larger
basins in the northern pertion of the District probably were the greatest
since 1862, and peak discharges on other streams equaled or approached
historical maximums. The only stream in the San Francisco District
(other than stresms which were controlled or partially controlled by
conservation reservoirs) which did not cause major damage was the Salinas
River, where only minor damage was experienced in the flcod plain areas.
A compilation of flood peak discherges available &t this time and com-
warison with previous gaged maximums are shown on Table 3. Selected
representative hydrogrephs sre shown on Figure ly. These preliminary
data were furnished by the U. 5. Geoclogical Survey and are subject to
revision. !




Table 3

Peak Discharges at Selected Stream-gaging Stations

in Floods of December 1955 and Previous Record Floods

: : Drainage Peak discharge in c.f.s. -
Location 5 area : 1955 Flood : Previous flood of recor
:(8g. miles): Amount Date i Amount Date
Smith River Basin z : ; :
Smith River near Crescent City : 613 : 165,000 : 22 Dec. 152,000 :29 Oct. 1950
Klamath River Basin : : : ' : : .
Klamath River near Klamath . 12,300 + 425,000 22 Dec. H 297,000 :18 Jan, 1953
Klamath River at Somesbar ¢ 8,480 ¢ 202,000 "§922"Den, : 137,000 :18 Jan.-1953
Scott River near Fort Jones : 662 : 38,500 : 22 Dec. : 16,000 :19 Jan. 1953
Redwocd Creek Basin 3 : 2 w H :
Redwood Creek at Orick : 278 i 50,000 1722 Dec. : 50,000 :18 ' Jan, 1953
Redwood Creek near Blue Lake : 67.5 : 12,000 : 21 Dec. 3 8,310 :23 ‘Nov. 1953
Mad River Basin s : : 3 .
Mad River near Arcata - L85 : 77,800 :22 Dec. 2 75,000 37 'dan. - 1953
Fel River Basin y 5 g : .
Van Duzen River near Bridgeville : 214 3 43,500 :-22 Dec, : 25,200 :16 Jan. 1954
Eel River near Scotia 3,070 : 541,000 : 22 Dec. : 345,000 :11 Dec. 1937
South Fork Eel River near Miranda ¢ 5RTY "3 173,908 "i-22YDse. - 73,200 “+#27 Dec, 1945
‘South Fork Eel River near 3 43.8 ¢+ 20,100 : 22 Dec. g 7,120 ":21 Jan. 1951
 Branscomb : : : § ! $
Eel River below Dos Rios : 1,481 @ 295,000 : 22 Dec., : 96,400 : 9 Jan. 1953
Mattole River Basin : - 2 t
Mattole River near Petrolia - 200° : 90,400 :-°21 Deec, 3 48,000 :25 Jan. 1912
Russian River Basin $ 3 § : :
Russian River near Guerneville : 1,342 ] 90100 s 23 Deps. " 2 88,400 :28 Feb. 1940
Russian River near Healdsburg : 791 : 70,000 : 22 Dec. : 67,000 _ :28 Feb. 1940
Russian River near Cloverdale : 502 bl OREE 20 Nee, : 33,300 17 Jan. 1954
Russian River near Hopland 2 362 e B 0L s Npe s 34,100 :28 Feb. 1940
East Fork Russian River near < o] 9 5 B 33 300-—2-3)-Tlee . 11,300 :21 Jan. 1951
Calpella : : 5 2
Dry Creek near Cloverdale : 88.3 : 17,600 ":; 22 Dec. : 21,900 :21 Jan. 1943



Table 3
(Cont inued)

Peak Discharges at Selected Stream-Gaging Stations
in Floods of December 1955 and Previous Record Flcods

¢ Drainage
Location g 3 area

_Peak discharge in c.f.s.
1955 Flood : Previcus flood of record

°8 ®6 oo

:(sq. miles) Amount : Date : Amount  : Date
Corte Madera Creek Basin : ; ' ; ; ;
Corte Madera Creek at Ross z 363 = 3,650 : 22 Dec. : 33300 : 3-Dec. 1951
Napz River Basin : 5 ;. f ‘ o :
Dry Creek near Napa : 1944 2,640 : 19 Dec. : 2,380 : 6 Dec, 1952

Napa River near St. Helena $ 81.3 12,600 : 22 Dec. 11,800 : 6 Feb. 1942
San Lorenzo Creek Basin -

San Lorenzo Creek at Hayward

oo esa

38,0 : | 4,790 : 23 Dec.  : 3,40 :27 Feb. 1940

* osa se 90 o
a

Alameda Creek Basin . : - . : :
Alameda Creek near Niles g 633 $ 21,000 : 23°Des. : 18,500 :12 Jan. 1952
Guadalupe River Basin 3 : : : :
i Guadalupe River at 3an Jose : 132- = 5,740 : 23 Dec, 3 8,680 :27 Feb, 1940
< Alamitos Creek near Edenvale : 350 3 4,140 3 23 Dec. i 2,670 227 Feb. 1931
San Francisquitoc Creek Basin 3 3 g 3 _ g
San Francisquito Creek at : 397 2 5,560 : 22 Dec. : 3,650 :18 Nov. 1950
Stanford University 3 - - g
San Lorsnzo River Basin 2 2 ¥ 5
Branciforte Creek at Santz Cruz 18,5 2 8,100 : 22 Dec. : 23910° : 9°Feb. 194%

San Lorenzo River at Big Trees 11C g 30,400 23 Dec. ] 24,000 : 7 Dec. 1952

®4 20 ®E 08 =85 80 a5 00
e0 wo

Soquel Creek Basin 3 g -
Soquel Creek at Soquel h0%h 3 15,800 : 23 Dec. s 4,910 :12,14 Jan. %2
Pajaro River Basin H : : 2 '
Pajaro River near Chittenden 1,188 24,000 : 2L Dec. : 11,100  :4 or 5 Apr.'41
San Benito River near Hollister : 586  : 7,460 : 2L Dec. : bh90 — 215 Mav 1941
Uvas Creek near Morgen Hill : 30.2 : 10,300 : 23 Dec, : 8,630 :11 Dec 1937
Salinas River Basin 2 - 2 . 3
Salinas River near Spreckels o 4,231 g 22,000 : 25 Dec. 75,000 :12 Feb, 1938
Nacimiento River rear San Miguel : 354 : 58,600 : 23 Dec. y 53,100 :15 Jan. 1952

Note: These data obtained from U. S. Geological Survey are preliminary and subject to revision.



12, Local conditions created by the floods. The northern Califor-
nia floods of December 1955, with the attendant discharges of record
magnitudes, caused widespread destruction and damage to cities, commun-
ities, agricultural lands, military posts, State Parks, National Forests,
Federal, State, and county property, industrial areas, highways, roads,
bridges, railroads, public utilities, and transportation companies. A
total of 19 persons lost their lives during the floods on streams in the
San TFrancisco District. The total area flooded in the 3an Francisco Dis-
trict was approximately 156,200 acres of residential and agricultural
lands. The resultant damages on most of the affected streams far exceed-
ed those of any previously known flcod. The communities of Klamath,
Klamath Glen, Orick, Pepperwood, VWeott, Myers Flat, Shively, Healdsburg,
Cloverdale, Guerneville, urban areas around the Ray Arsa, Santa Crug,

Ben Lomond, and Soquel were hardest hit by floods on the various streams.
Typical damages to urban and small communities are shown on Plates I and
IT. The destruction of homes, buildings, sawmills and other commercial’
establishments reached catastrophic proportions in some areas, particu-
larly along the Klamath, Eel, gnd San Lorenzo Rivers. Evacuation of
persons by military personnel, public agencies, and private persons from
the flooded areas was carried on in an orderly manner, FEvacuees were
taken care of by the American Red Cross and Salvation Army, and private
persons opened their homes to these people, many of whom had lost their
entire possessions and homes. Typical rescue operations are shown on
Plate ITI, Water supplies became contaminated, and health warnings were
issued regarding proper precautions in the treatment of water for con-
sumption. Sanitary disposal systems were rendered inoperative and pre-
cautions were taken by county health officers and sanitarians to prevent
epidemics,

13. In the Worth Coastal Area the Smith, Klamath, Mad, and Fel
Rivers reached the highest stages of record, and peak discharge maximums
were exceeded, The greatest flows of record were observed in some areas
on the Russgian River. Most of the small streams in the San Francisco
Bay Area overflowed their banks and caused floods 1n suburban areas,
agricultural lands, and transportation routes. Record rainfall on the
western slope of the coastal mountains in Santa Cruz County produced
record flows in the San Lorenzo and Pajaro Rivers and in Soguel Creek,
Uamage to highways, county roads, and city streets reached record pro-
portions. Highway U.3. 1OL traverses or parallels most of the streams
in Northern California that were flooded and sustained major damags from
washouts, slips, and bridge failure at many points. Typical of major
bridge losses were those at Martins Ferry over the Klamath River; the
Trinity River bridge at Douglas City; the Hoopa Bridge over Willow Creek,
a tributary of Trinity River; the bridge over the Russian River at Cal-
pella; and two bridges over Dry Creek, a tributary of Russian River.
Numerous State and county bridges were closed due to washout of bridge
approaches. Highway U.5. 101, the main arterial north of San Francisco,
was closed to traffic for a period of 10 days except for intermittent
openings cf certaln reaches., About 30 December it was opened to convoys
of light emergency vehicles, subject to numerous delays, and on 5 Janu-
ary it was opened to truck and bus traffic, still subject to delay.



San Lorenzo River, City of Santa Cruz. Inundation and
Destruction of Property on Left Bank of River near
Branciforte Creek.

San Tomas Aquinas Creek, Santa Clara County. Inunda-
tion of Greenville Subdivision near Sunnyvale.

c-‘"ﬂh u\lr(‘ Mane v

TYPICAL URBAN DAMAGE PLATE



Eel River near Alton. Inundation of Small Comnunity
near Junction of Van Duzen River.

Eel River. Town of Pegperwood, One Week after Flood of

22 December 1955, Showing Heavy Deposit of Silt and Mud
Extensive Building Damage

TYPICAL SMALL COMMUNITY DAMAGE

PLATE

II



Eel River near Fortuna. California National Guard and
Local Rescue Teams

Eel River near Alton. Evacuation of Local Residents
by boat.

E OPERATIONS
RESCUE O ATIO PLATE

ITII



Most county roads in the flood plains of the variocus basins were closed
to traffic due to inundstion which hampered evacuation of people and
caused delays in emergency and rehabilitation efforts by Federal, State,
and county agencies. Typical bridge damsge is illustrated on Plate IV, -
and road closures are shown on Figure &,

1k, Damage to commercial establishments such as sewmills, wood
producte menufacturers, and Food and dairy processing plants reached
record proportions. Because of the unprecedented discharges and veloc-
ities of the various streams, in some cases whole communities were
partislly destroyed, paxrticularly in the narrow river gorges of the
Eel, Klamsth, and San Lorenzo River basins. Typleal damage to sawmills
is shown on Plates V and VI.

15, Telephone, telegraph, and teletype circuits were interrupted
throughout most of the area. During and immediately following the flood,
their only means of communicsation and dissemination of information was
by radio. The circuits were partially restored by the end of December,
but were so limited in capacity that only vital emsrgency messages could
be put through, often with considerable delay.

16, Reports from public ubility, transportation, and other public-
service operators indicate that this flood and storm caused more damage
to their facilities than auy previous recorded storm.

17. The principal damages to agriculture were loss of land due to
bank cutting and river meandering, deposition of sand and gravel over
cultivated areas, topsoil erosion, and deposition of debris from trees,
houses, and barns on cultivated lands. Local protection works such as
levees and bank stebilization works were partially destroyed or failed
completely. Over 2,500 animals, inecluding approximately 1,300 catile,
and 1,200 head of sheep were drowned in the delta area of the Eel Basin.
Damage to farm buildings, farm equipment, fences, and farm machinery
was extensive. Becauge of the frequency st which minor flooding occurs
in the delta regions, farmers have learned to cope with minor flooding by
moving equipment and farm snimals to ralsed barns for safety. Due to the
magnitude of the December floods, however, these precaubionary measures
were inadeguate as the barns and buildings were washed away with result-
ing loss of equipment and animels. Typical agricultural damsge and
animal loss are shown on Flates VII and VIIL.

18, © The Northwestern Pacific Railroad suffered numerous slides,
washouts, and roadbed inundation dameges from Healdsburg north to
Bureka., Traffic was interrupted from the early stasges of the flood
until 6 Februsry 1956 when cperations were carried on during the day-
light hours only. Full operation, except for passenger service, was
regtored on 15 March.  This railrcad is the principal meeans of trans-
porting lumber products out of the sres, and in addition to the physical
damages, considereble indirect damege, both to the railroad and to the
industries it serves, was caised by the inability of the railroad to
operate, Typical railroad damage is shown on Plate IX.
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North end of Douglas Memorial Bridge on U.S. Highway
101, Klamath River at Klamath

North end of U.S. Highway 101 Bridge over Mad River
at Arcata.

TYPICAL BRIDGE DAMAGE PLATE

Iv



Klamath River at Klamath. Inundation and Destruction
of Property of Lumber Mill on Right Bank.

Klamath River at Klamath. Inundation and Loss of Logs
and Lumber at Mill on Left Bank.

TYPICAL INDUSTRIAL DAMAGE
Both photos, Klamath River at Klamath.

FLATE V



Eel River at Scotia. Inundation of Large Redwood °
Products Mill.

Eel River at Sandy Prairie near Fortuna. Inundation of
Lumber Mill and Bank Cutting of Nearby Properties.

TY b '
PICAL INDUSTRIAL DAMAGE PLATE VI



Eel River near Mouth. Inundation and Debris Damage.

Eel River near Mouth. Closeup, Inundation of Farm
Buildings.

TYPICAL AGRICULTURAL DAMAGE
Both photos Eel River near mouth.

PLATE VII



Eel River near Mouth. Building, Debris, and Sheet Erosion
Damage

Fel River near Mouth. Losses to Dalry Herds

TYPICAL DAMAGE
AL AGRICULTURAL DA PLATE VIII



Sonoma Creek near Wingo, Sonoma County, showing
inundation of track and right of way.

Eel River near Scotia. Wreckage of trestle on
Scotia Bluffs. At Peak, water had been four
feet over tracks.

TYPICAL RAILROAD DAMAGE




19, Damage to National Forests, and State and county parks exceeded
those of any previous floods, Campsites, recreational facilities, admin-
istration buildings, and roads and bridges were damaged to such an extent
that it is believed some of these recreational areas will not be open to
the public this summer season. Many huge, irreplaceable redwood trees
were washed away. ]

20, Hunter Liggett Military Reservation suffered considerable
damage to roads, bridges, and training facilities, and at Hamilton ALy
Force Base, airplanes had to be evacuated te high ground because of
flooded runways.

21, Loss of life, To ascertain the official death toll due to the
December floods, the coroners offices of each of the counties in the San
Francisco District were contacted. This check revealed that 19 persons
lost their lives as a result of the floods. The following tabulation
shows the deaths by county:

County Lives lost

Del Norte
Humboldt
Sonoma
Marin
Santa Cruz
San Benito

:il—i-szi»—‘l—;“-im

Total

!
X0

22, Aetivities of the Corps of ingineers, The first evidence that
floods in the watershed areas along the north coast of California might
develop came with the quantitative forecasy on 17 December of moderate
rains to occur on 18 December from the Bay Area, north. Quantitative
lorecasts on Sunday, L8 December 1955, were for increased rainfall over
central and northern California., The Hydreclogy Section of the District
ofrice, after consultation with Chief, Flood Control Section, declared
an "alert® in the afternoon of 18 December. The Bureka office of the
U.S. Weather Bureau issued a livestock evacuation flood warning for the
Bel River Delta. Late in the evening of 1€ December, voluntesr observers
reported that several streams within the district had reached stages of
bankfull or above. The quantitative forecast on the morning of 19 Uecem-
ber called for additional heavy rains throughout central and northern
Galifornia through 19 December. As a result, engineering personnel were
dispatched to observe conditions on the streams north of San Francisco,
The Hureka Weather Bureau 0O7fice forecast minor flooding Lo occur late
on 19 December or early on 20 December on the Smith, Mad, Klamath, and
Eel Rivers. The San Francisco Airport Weather Bureau Station issued a
flood warning of between 36 and L0 feet on the Russian River at Guerne-
ville on 20 December., The stage at which appreciable damage occurs at
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Guerneville is 35.2 feet. Peaks from this storm occurred 20 December,
and streams started to recede the same day, The guantitative forecast
of 20 December called for light to moderate rain for 20 and 21 December,
During this period, volunteer and engineering observers were reporting
conditions from the field, The quantitative forecast by the U.S.
YWeather Bureau on 21 December forecast heavy rain through 21 and 22
December., A continuing state of "alert® for district personnel had
existed since 18 December., On 22 December, additional heavy rains and
storm warnings were forecast by the U.5. Weather Bureau through 23
December., Flood advisories were issued by the Eureka and San Francisco
Weather Bureau offices for most of the streams in the San Francisco
District. Rainfall equaling or exceeding forecasted amounts occurred
throughout the District, and the small streams started to peak above
flood stage on the morning of 22 December. Due to these conditions,
the District Engineer ordered complete mobilization of District person-
nel and facilities for flood fighting and rescue operations at 0815
hours on 22 December, Ry late afternoon of 23 December, flood stages
had developed in streams as far south as Watsonville on the Pajaro
River and Corralitos Creek.

23, Distriect forces functioned primarily through five regional
(field) offices established at Crescent City, ifureka, Santa Rosa, San
Francisco, and Santa Cruz, California. Flood fighting operations under
Public Law 99, enacted by the 8Lth Congress, 28 June 1955, were conducted
mainly in the Santa Cruz Area on the San Lorenzo and Pajaro Rivers and
Corralitos Creek, where District persomnel assisted and advised local
people on measures to be taken in strengthening and patrolling levees,
Similar operations had been under way in the Crescent City and Bureka
areas as early as 21 December 1955, Rescue operations were also conduc-
ted at Geyserville on the Eussian River on 22 and 23 December, in
cooperation with local authorities and other Federal agencies, including
the 30th Engineers (Sixth Army), U.S. Coast Guard, and U.3. Air Force,
Rescue operations were conducted elsewhere in the District primarily by
Civil Defense and local authorities under Civil Defense Disaster Plans.
Assistance and equipment were furnished by the Sixth Army, U.S. Coast
ward, Marines, and 4ir Force at the request of Federal Civil Defense
suthorities. Contract work on flood fighting was initiated at Alviso,
Caiifornia, on 28 December in conjunction with local authorities to
close levee brezks on Guadalupe Hiver,

2li. Cn 12 and 13 January 1956 additional storms deluged the coastal
watersheds, and on 13 January, District forces were again alerted for
flood fighting., Observers were dispatched from the field offices to
points of possible flood danger., Contract flood fighting on the Russian
River in the vicinity of Cloverdale, California, was initiated on 13
Janvary to repair gaps in levees damaged during the December flood to
prevent recurrence and extension of December damages to agricultural and
residential properties in the Cloverdale Flood Control District, Coastal
streams peaked on 15 January at lower stages than during the 22 - 2l
December storms, and the flood alert was discontinued. The greater
amount of damages from this storm were concentrated in Marin County
streams.
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25. On 19 and 21 February, flooding occurred on the Russian River
which crested at sbout 40 feet at Guerneville on 23 February. The Decem-
ber crest at this station was L7.6 feet and the January crest was 35.5
feet. Low-lying areas were evacuated by local agencies in February.
Additional damages along the major streams wers negligible due to the
short interval between this flood and the record floods in. December,

26. Bepair snd restoration. Repair and restoration operations
under Public Laws 875 and 99 were initiated immedistely following subsi-
dence of flood stages in all arvess of the Ban Francisco District. Public
Law 875 authorizes Federsl assistance to States and local governments
to accomplish channel clearing, debris removal, and other emergency
channel work on unimproved streams. Work under this law, which is con-"
ducted- at the request of the Federal Civil Defense Administration, was
initieted following the Presidsntial major-disaster declaration of 23
December 1955. The Presidentisl proclamation was smended 27 February
1956 to include areas damaged by later floods. o date, the ?%deral
Civil Defense Administration has approved 100 prcwects in the San Fran-
cisco District having an estimated cost of $1,600,000. Public Law 99
authorized Federal aid for flood tighting, fleod emergency preparation,
rescue operations, and repair and restoration of damaged flood control
works. Under this law, 40 projects with an estimated cost of $1,500,000
are being accomplished in the San Fraocisco Distriect. Under Section
1k of the Flood Comtrol Act of 196, which authorizes Federal construc-
tion of emergency bank protecticn works to prevent flocd damage to
highways, bridge approaches, and public works, provided not more than
$50,000 shall be allotted for this purpose at any single locality for
any one fiscal year, 4 projects with sn estimated total cost of $1.20,000
have been authorized. Flate X illustrates a {typicel debris-, gravel-,
and silt-filled channel which reguired emesrgency restoration under Public
Lew 875. On 6 Janusry 1956 the District office ended 2u-hour duty, and
Field offices were put on regular O-hour duty. The individusl field
offices were demobilized thereafter as quickly as their functions could
be advantagecusly assumed by the District office. Only the Eureks field
office is in operation at this time.

DAMAGE SURVEYS

27.  Vhen the magnitude of the floods in the various basins of the
Sen Francisco District became spparsat, estimates of additionsl personnel
reguired to staff the five regional offices were made. Because of the
vast area to be covered snd the imperative peed for immediate rehabili-
tation, reguests for temporary services of additional persoanel were made
by teletype to the various Districts throughout the Corps of Engineers.
Of the seventy-five persons responding to the request, nineteen were
~ assigned to the field, fogether with District persoonel, to evaluate
damages in the variocus disester areas. Immediately after flood stages
had receded, these flood damage evaluators elso assisted the regional
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offices on inspections and processing of reguests for emergency aid in
the rehabilitation work under Public Laws 875 and 99. Eight temporary-
duty employees were assigned to = unit comprised of four San Francisco
District employees and five South Pacific Division employees established
to prepsre a special hydrologic study of the 15 - 28 December 1955
storm. The object of the study was the collection of basic hydrologic
data and preparation of isohyetsl maps covering the northern aud central
portions of California, the western portion of Nevada, and the extreme
southern part of Oregon. The study titled "Pert I, Stoxrm Study, Storms
of December 1955, Central and Northern California and Western Nevada,"
was completed and submitted on 17 April 1956. The remaining 48 temporary-
duty employees were assignad o the various sectlons in the District
office or the Regiomal offices for flood ewmergency work.

28. Following the initial survey and preliminary appraisal of flood
danmages, a program wag prepared and pul into operation for making a
detailed comprehensive survey of flood damages on the rivers and streams
in the Sen Francisco Distriet. DBy this time, wany of the highways and
secondary roads were open to traffic so that previously isolated areas
could be reached by car. The assistance of locsl newspapers and radio
facilities wag solicited for aid in the collection of data. A convass
was made of private rainfall records in the area to supplement the in-
formation collected at the limited number of U. 8. Weather Bureau Sta-
ticns. The resulis of this canvass are tsbulated in Table 2,

29, Complete coverage was given to urban arcas where damages were
unusually severe, such ag at Kiamath, Klamath Glen, Orick, Guerneville,
and the city of Sants Cruz. Comercisl and urban damsges ave based on
estimates prepared by the industry, agency, or individual concerned,
which were reviewed by Corps of BEaglueers' personnel to eliminste storm
deamage, to differentiate between direct and indirect damage, and to
allocate by drainage ares whers this was not already determined. State
and county asgencies were contacted relative to direct damages to highway,
county roads, and city stresets, and to indirect damages resulting from
traffic delays and rerouting. 'The indivect damsge to highway traffic
cannot be ascertained with a great degree of accuracy at this time because
many roadblocks have not yet besrp cleared, rerouting of highway traffic
and loss of revenue to truck and bus operators i conbinuwing. To allo-
cate indirect damage to the several basgine along Highway U. 8. 101,
which parallels or traverses most of the fiococded areas north of San
Francigco, will entsail a complicated study of highway counts, traffic
costs, and revenues lost to business sstablishments along the route.

For the purpose of this report these damages have been conservatively
estimated at $350,000. OCfficials of public whility companies were inter-
viewed for evaluation of losses to commnications, power and related
items. The losses from labor opportunity end tax losses were computed
~ingofar as avallable from State and county officials.

30. Agriculitural damages ave based on a reconnsissance of the area

to determine overflow limits, distribution of sropg in various river
basins as reported by agricultursl advieors, and estimates of per-scre
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damage to specific crops. Orchard damages are based on County Agricul-
tural Advisors' estimates of tree losses that can be determined at this
time, Total damage to orchards and crops cannot be ascertained fully
until lost yield and further loss of trees from sour sap and other
causes become apparent during harvest in fthe fall of this year or possi~
bly next year. Bank-erosion damage was cobtained on a sample coverage
basis along with other agricultursal losses. The true loss, however,
will not be available until a detailed comparison is made of recent and
previous aserial photographs. Other losses include the deposition of
sand and gravel over cultivated areas, fopsoil erosion (which the U. S.
Soil Conservation Service estimates to have been 10,883,000 tons in the
San Francisco Distriet basins), and huge deposits of debris over cul-
tivated areas from river overflow.

31, Estimate of damages. The total evaluasted damages resulting
from the December 1955 floods, a8 cbtained from the surveys described
above, amount to $67,970,000. A description of each basin and of the
damage sustained is given in the paragraphs which follow. The basins
have been grouped inte 4 areas. Area 1 i1s comprised of all streams
north of San Francisco Bay draining into the Pacific Ocean. Damages
for this area are summarized in Table 73. Area 2 includes all streams
draining into San Francisco Bay from the counties of Marin, Sonoma,
Napa, Contra Costa, and Alameda, with the exception of the Alameda
Creek Basin. These damages are summarized in Table Th. Area 3 includes
all streams draining into San Frapcisco Bay from the counties of San
Mateo, Santa Clara, and that portion of Alameda County in the Alameda
Creek Basin. These damages are summarized in Table 75. Area 4 includes
all streams south of San Francisco draining into fthe Pacific Ocean.
Damages are summarized in Table 76. The San Francisco Distriet flood
damage totals for the four areas are summarized in Table T7.

32. HNumerous photographs of the damage in all basins were taken
or obtained from local sources. These, together with flood plain maps,
recorded high weter marks, daemage appraisals and hydrologic and hydraulic
data compiled, will constituie a permanent record on this flood for
future use in investipabions and studies. Damages that are not readily
available, such as some types of asgricultural damage, lost revenue to
reptel units, loss of taxes to Federal, State; county, and city govern-
ments, loss of business to non-wetted commercial establishments, high-
way stoppage and reloecation, and final rehasbllitation costs to the
various relief agencies, Pederal Civil Defense Administration, and cthers
will be gathered later and issved as a supplement to this report. The
full impact of the flood cannot be evaluated at this time due to unknown
factors such as losg of labor in other coastal stabes from lack of lumber
for construction, and the less of tourist trade as the result of adverse
publicity due to the storm. The latter is a very large factor in the
economy of certain areas, particuiary in the extreme northern part of
California and in southern Oregon.
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SMITH RIVER BASIN (Area 1)

33. Basin description. The Smith River rises in southern Oregon,
flows in & southwesterly direction for approximately 50 miles, and
empties into the Pacific Ocean in the vieinity of the town of Smith
River. With the exception of & few small mountain valleys, the river

© flows through rugeged mountain cenyons until it emerges into the delta

area in the vicinity of the Highway U. 8. 101 bridge over the river
seven miles above the mouth. Tt drains a fan-shaped area of 732 square
miles, of which 613 square miles lie sbove the U. S. Geologicsl Survey
gaging station near Crescent City. The principal tributaries of the
Smith River are the South Fork, North Fork, and Patrick Creek. Dominie,
Rowdy, and Morrision Creeks, sm&ller tributaries in the delta area, con-
tributed extensively to the flood damage.

34, Storm rainfall and stages. The storms of December 1955 in
northern California produced a pesk discharge of 165,000 cubic feet per
gecond with a stage at the Swmith River Gaging Station of by .2 feet on
22 December. The previous maximum discharge of record (25 years) was
152,000 cubic feet per second with & stage of 39.5 feet on 29 October
1950 at the same location. It is probable that the December 1955 flood
approached the historical flood of December 1851. The flood runoff
during the period 18 - 23 December 1955 totaled more than '350 000
acre-feet above the gaging stabion.

35. It is estimated that 7,600 acres of pasgture and other agricul-
tural lands in the delta area wers inundated to an average depth of
about three feet by the Smith River and its tributaries, Dominie, Rowdy,
and Morrison Creeks. Flood waters from the Smith River overflowed into
Lake Earl Slough and reised the surface of Lake Barl. Due to the flat
slope of the land adjacent to Lake Farl, 3,200 acres of land bordering
the lake were floeoded. Agricwltursl damage consisted, primerily, of
scouring of pasturelands and of huge deposits of sill, gravel, and debris
from timbering operations. Cattle loss was held to a minimum as a result
of flood warnings issusd by the United States Westher Buresu Office at
Bureksa, California. Bank cubting occurred on the right a,nd_ left banks
below nghway U. 8 'U'}l

36, State and ﬁmmty highways and bridges were damaged consider-
ably by slides and washouts. Commercial, logging, and tourist travel
was disrupted et many points along the Redwood Highway (U, 8. 101) in
the various coastal stream basins and on other highways leading into the
Smith River Basin for varying periods of time, and locsal travel was
gubject to controls snd detours. The North Bank Road from the Dr. Fine
Bridge on Highway U. 8. 10L to Hiouchi byridge on Highway U. S. 199 was
closed by inundstion and slides at several locations for a number of
days. ©Slides closed the county road from Mill Creek State Park to
Crescent City for seversl days. Highway U. S. 199 to southern Oregon
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points and Grants Pass was closed for a short periocd due to several
slides. Farm and county roads in the delta area were inundated eand
considerably damaged, isolating some farms for a short periocd.

37, Industrial damage was greatest in the vicinity of the town
of Smith River where lumber mills, inundated by Rowdy and Domine
Creeks and isolated by road washouts, were forced to close for several
days with resulting production losses to the mill and income losses
to the employses.

38, Theie were no lives lost and no serious health problems
developed.

39. District Office personnel made a flood damage survey during
late December 1955 and January 1956, interviewing State, county, and
locel people to evaluate losses due to the storm end flood. Agricul-
turel damage was obtained by interviewing approximately 30 percent of
the farms in the flood plain and evalusting the remalining acreage on
 the vatio of the sampled area to the totael acreage in the flood plain.
' High water marks for the December 1955 flood were established and
leveled in.

40, The damages resulbing from the December 1955 floods, both
direct and indireet, totaled 3466,500 for the Smith River Basin. The
breskdown for these damages is shown in Table &,

Table 4

Sumusry of Damages (Floods of December 1955}
B Smith River Bssin

Ltem ; Damage
Agricultural 3 $ 45,900
Bank erosion H 39200
Inundation:

Residential: -
Direct $ 7,700
Indirect - 1,000

Fon-residential: :
Direct i 70,000
Tndirect : h,700
Roads snd bridges : 336,000
Total : $u68,500
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KLAMATH RIVER BASIN (Area 1)

41, The Klamath River rises in south central Oregon from the
waters contributed by Sprague and Williamson Rivers, which flow into
Klamath Lake., From Klamath Lske the waters flow, via the Link River,
to Lake Ewauna npear Klamath Falls, and emerge from this lske as the
Klamath River. A&pproximetely two-thirds of the total drainage area
of 15,900 square miles is in northwestern California. At the gaging
gtation, sbove the town of Klamath, California, the river drains an
area of 12,100 sguere miles. With the exception of avout 25 miles
in the upper region of the Klamath and some agricultural areas of the
Williamson and Spregue Rivers and some of the major tributary streams,
the Klamsth River flows through rugged canyons until it reaches the
Pacific Qcean. The principsl tribubaries of the Klamath River are
the Shasta, Scott, Salmon, and Trinity Rivers.

k2, TIn the early afternoon of 22 December 1955, the Klamsth
River reached a peak discharge of 425,000 cubic feet per second at
the gaging station near Klamath. During the fleod-flow pewxiod 19 «
25 December, over 2,500,000 acre-feet of runoff passed the gage. The
previous recorded maximum discharge oceurred in Janusry of 1953 when
peak flow was 297,000 cubic feet per second. It is believed that
this December flood spproached in magnitude the great flood of December
1861. New record pesk discharges were established at all upstream
gaging stations. =

43, Due to bridge and road washouts and to the fact that communi-
cations were practically non-existant, access to the interior section
of the Klamath River Basin was impossible during the flood and for long
pericds thereafter, Continued rains and subsequent slipouts of the
highway and temporsry by-pass detours made the trip impracticable. The

terior highway has since been stabilized, and fleld parties are now
evaluating the damsges to the interior valley points. For the purpose
of this report, estimates of damage to interior points were made from
information made availsble from the various Federal, State, and county
&qgency.estimameao

b, Major demsges occurred in the lower reaches of the basin,
particularly in the vicinity of the towm of Klamath and in Hoopa Valley.
At Klawath, about TOO acres of agricultural lands were inundated in the
delta ares, snd the town of Klamath and the community of Klamath Glen,
some three miles upstresm, were almost completely destroyed. The north
approach of the Douglas Memorial Bridge, on Highway U. 5. 10L over the
Klamath River, was washed out, cubting off access to the town of Klamath
from the south. Although this approach wes rveplaced on an emergency

. basis, it was later lost again and traffic flow was interrupted until
about Christmas when a temporary opening for emergency light traffic
only was accomplished.



45, 8ix persons lost their lives as a direct result of the floods
on Klamath River. All occurred in the lower portions of the Klamath
River below Orleans, and all of the deaths have been authenticated by
the Coroners of Humboldt and Del Norte Counties.

46, In the communities of Klamath and Klamath Glen there are few
remaining whole buildings. Much of the economy of this area is based
upon the production of lumber and lumber products, and several mills in
the vieinity were completely inundated or demolished. Loss, both to
equipment and through loss of logs and finished lumber stocks, was severe.
Klamath Glen is the site of a number of homes for lumber-mill workers.
In addition to the lumber industry, Klamath is a popular sport-fishing
area, particularly in regerd to salmon and steelhead. The town catered
in the past to sport fishermen and had a number of auto courts, restau-
rants, and sporting goods stores; as well as the usual small business
establishments which provide the necessities of life for the local in-
habitants.

k7. Upstream from the town of Klamath there are several tiny settle-
ments, mainly for the convenience of sport fishermen, that are normally
accessible only by boat or on poor secondary roads from Hoopa Valley.
The first supplies to reach this area after the flcoods came in by boat
on 29 December 1955. Damage in Hoopa Valley was mainly to the highway
system, although several lumber mills were damaged. Hoopa Valley is
traversed by the Trinity River just before that stream enters Klamath
River. Upstream from the confluence with Trinity River, Klamath River
flows past the Californis communities of Orleans, Somesbar, Happy Camp,
Seiad Valley, and Hormbrook to its beginning at Lake Ewauna near Klamath
Falls in Oregon. The major tributaries of Salmon River, Scott River and
Shasta River enter the Klamath within this reach. There was scattered
damage to residential and commercial properties along the river, but the
major damage wae to county and State roads and bridges, and to facilities
of the U. S. Forest Service. In Scott Valley, on the Scott River, approx-
imately 6,300 acres of agricultural land were inundated.

48. Hign water marks were established in the vicinify of Klamath
and Klamsth Glen.

kg, Total damages, both direct and indirect, are estimated to have
been $10,462,200 for the Klamath River and its tributaries.. The break-
down of these demages is given in Teble 5.



Table 5

Summary of Damages (Floods of December 1955)
Klamath River Basin

Ttem ° Klamath River . Tributaries . Total
Agricultural.: : . : g
Direct : $ 40,200 : % 318,600 : $ 358,800
Indirect : L, 600 : " : 4,600
Bank erosion ¥ 109,000 : - H 109,000
Inundation: 3
Non=residential: : : H
Direct : 2,942,200 : 88,000 3 3,030,200
Indirect : 1,290,000 2 - : 1,290,000
Residential: H s ¢
Direct : 662,200 ; 27,000 689,200
Indirect : 176,500 £ - i 176,500
Roads and bridges 601,300 : L,202,600 4,803,900
Total $ 5,826,000 . $ 14,636,200 . $ 10,462,200

kS

REDWOOD CREEK BASIN (Area 1)

50. Basin description. Redwood Creek drains an area of about 280
square miles of the Coast Range Mountains in Humboldt County. The basin
is roughly rectangular in shape, extending about 56 miles along a northe-
west-southeast axis, and having a maximum width of about 8 miles. With
the exception of the lower 4 or 5 miles, the stream flows through a
narrow, deep canyon. The principal tributary is Prairie Creek,; which
meets the main stresm a short distance upstream from the town of Orick.
The watershed lies in an area of heavy precipitation, and runoff is
extremely high, probably exceeding some 30 inches annuslly on the average.
Orick, with an estimated populaticn of £00, is the only important popu-
lation center in the basin. The lumber industry and agriculture con-
stitute the principal activities. Following the disasterous flood of
January 1953, the Corps of Engineers, under authority of Section 1k of
the 1946 Flood Control Act, constructed about 2,000 feet of riprap bank
protection along the left bank of Bedwood Creek both asbove and below
the Highwey U. S. 101 bridge at Orick. During thet flcod, severe erosion
of the left bank along the bend in this ares had threatened portions of
the town, as well as-the Btate highway bridee approach.

o
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This riprep has effectively stebilized the bank and prevented further
erosion from subseguent floods, including those of most recent
ocourrence,

2l. Discharge and stages. Peak discharge at the U. S. Geological
Survey gaging station at Orick (drainage basin 278 square miles), was
50,000 c.f.s. The peak stage of 20.95 feet m.s.l. occurred at 3:00 A.M.,
22 December 1955. The discharge and stage were identical to those
recorded for the January 1953 flood. It is probable that floods of this
magnitude have occurred several times since the grest floods of the
winter of 1861-62. Although Prairie Creek did not contribute greatly
to the December 1955 flood, it has been estimated that the greater dis-
charge of Redwood Creek in 1955 made the total discharge below the con-
fluence the same as that of 1953. Indications are that stages in some
parts of the town were 3 inches higher than in 1953, but overland veloc-
ities were less.

52, Damages. Areas along Prairie Creek which had sustained damage
during the 1953 flooding were not affected in the December 1955 flood.
Of the 1,800 acres of flood plain, exclusive of water areas, approximately
910 acres of agricultural lands were inundated. This represents a reduc-
tion from the 1953 flood (1,170 acres) mainly because of lack of flooding
along Prairie Creek. Inundation of non-sgricultural facilities was about
the same as in 1953. Although & lumber mill along Prairie Creek suffered
no damage in this flood, one new mill built in Orick since 1953 was
included in the recent flood plain. During late December and January,
subsequent rises of Redwood Creek caused concern that additional damage
might result. However, additional demage was light, although inundation
reoccurred in some areas.

53. Headquarters were established in Orick to combine the ‘sctivi-
ties of Civil Defense, Red Cross, and law enforcement. From these
headquarters, aid in the form of food, shelter, and medical attention
was supplied. Pure drinking water was' alsc provided from tank trucks.

5k, Preliminary estimates, obtained by the Red Cross from locel
Civil Defense forces, list the following damage classifications for the
Orick srea:

Degree of damage - No. of Units

Unit : Destroyed : Major : Minor
Dwellings ; G ; 10 ; 90
Business ; 0 ; 5 3 25
Farm buildings (exclu- : 5 :

sive of dwellings) : 0 s 0 : 0
Other buildings g o g 0 : 0
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55. The coroner's reports indicate that there were no authenti-
cated deaths in the basin due to floods. Red Cross records, compiled
on & preliminary basis, indicate that one person suffered minor in-
Juries but did not require hospitalization.

56, A summary of damsges for Redwcod Creek is given in Table 6.
Table 6

Summary of Damages (Floods of December 1955)
Redwood Creek Basin

- Damage
Ttem . Direet : Indirect :  Total

Private : > -
Residential :$ 64,900 :$ 2,700 :$ 67,600
Non-residential ¢ 144,300 ¢ 162,400 306,700
Agricultural : I, 900 3,700 : 48,600
Total Private :$ 254,100 $ 168 800 :3 522,900

Public 5 : :
Roads and bridges :$ 130,100 :$ 0 :$ 130,100
Utilities ' 75500 : G = 7,500
Other public properties : T»TOQ 0 75700
Emergency 8id : 28,900 : D ¢ 28,900
Total Public :$ 174,200 1§ 0 :$ 174,200
Total demage :$ 428,300 :$ 168,800 :$ 597,100

Note: Bank-erosion damege is not included. These damages will be
determined at a later date from aerial photos as they become
available.

MAD RIVER BASIN (Area 1)

57. Basin deseriptlon. Mad River drains an area of about 485
square miles, above the U. S. (eological Survey gaging station near
Arcata. It rises in the ccastal range and flows through mountain canyons
and small valleys for 92 miles until it emerges into the delta ares in
the vicinity of Blue Lake, 10 miles from the Pacific COcean. The lower
delta and valley sreas sre devoted primarily to agricultural and. lumber-
ing endeavors.

58. Discharges and stages. On 22 December 1955 the peak discharge
at the gaging station was 77,000 c.f.s5. with a gege datum stage of
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27.30 feet. These exceeded the previcus maximums of 75,000 c.f.s. dis-
charge and 26.15 feet peak stage in January 1953. It is probable that
other floods approaching this magnitude have occurred since the great
floods of the winter of 1861-62.

59, Flood damage. During the flood of December 1955 the Mad River
overflowed its banks and flooded approximately 6,300 meres. Included
in this total were 4,500 ascres of agricultural and industrial lands be-
tween Blue Lake and the Pacific Ocean. Highway U. S. 101 was inundated
and. the north approach to the bridge over Mad River was washed out,
making it necessary to reroute traffic., Damage to agriculiural lands
from erosion, scour, siltation and debris deposites, and loss of dairy
cattle was severe. Considerable damasge oceurred to sawmills and wood-
products mills. Sweezey Dam, which impounds the domestic water supply
for the city of Eureka, and the sccess road to the dam were seriously
damaged from erosion. However, the dam was in no denger of failure.
During the course of the flood, Mad River enlarged a minor cutoff chan-
nel. to the extent that the main flow of the river now follows this new
course. The effect has been to move the confluence of the Mad River and
the North Fork of the Mad River about 0.4 miles upstream along the North
Fork to create a sharp bend where the current flowed almost directly
inte a levee constructed by local interests.

~ 60. Flood-protection works. In 1954-55 the Corps of Engineers,
wnder authority of Section 212 of the 1950 Flood Control Act, consbructed
a 3,000-foot levee along the right bank of the North Fork of the Mad River
t0 protect an industrial and sgricultural ares in the vicinity of Blue
Lake. Continuing downstream to form an integral part of the Federal
levee, local interests have constructed a levee to protect a lumber mill.
It is against this lower section constructed by local interests that the
direct current of the Med River now flows. During the height of the
flood, surface water was flowing at levee crest and in some depressed
vortions of the levee a row of sandbags wag placed to prevent overtopping.
The riverward face of the downstream end of the levee was eroded and,
subsequently, riprap was placed to prevent future failure from this cause.
Inspection following the floods established that the work constructed
by the Corps of Engineers had suffered no sppreciable damasge even though
shbages in the North Fork of the Mad River had approached design flood
shages.

6l. Damage survey. Following the preliminary reconnaissence, a
comprehensive flood damage appraisal was accomplished. Based on reports
from the Humboldt County Coroner, it was established that ne lives had
been lost due to the floods. The Red Cross reported that seven persons
had been injured seriously enough to require hospitalization. Damages
from the December 1955 floods are summarized in Table T.
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Table 7

Summexry of Demages (Floods of December 1955)
Mad River RBasin

. Damage
Ttem Direct : Indirect Total
Private : : 3
Residential :$ 3,600 :$ 500 :$ 4,100
Non-Résidential : 130,600 : 71,200 201,800
Agricultural : 285,500 : o 285,500
Flood-protection works : 26,300 : O 3 26,300
Total Private :$ Li6,000 :$ 71,700 :$ 517,700
Public  + : : :
Transportation 1§ 0 :$ L,500 :$ 4,500
Roads and bridges + 354,300 : 8 i 35k,300
Utilities i £15,500 i o 215,500
Other public properties : 9,800 : 0 : 9,800
Emergency aid y 221,300 : Q3 221,300
Total Public :$ 800,900 :$ 4,500 :$ 805,400
Total damage :$1,286,900 :$ 76,200 :$ 1,323,100

EEL RIVER (Ares 1)

62. Basin description. Eel River and its tributaries drain a
sparsely settled mountainous area of approximately 3,630 square miles
situated in the Coast Range easterly from Cape Mendocine on the northern
California coast. The river flows in a northwesterly direction from
its gource and discharges into the Pacific Ocean about ten miles south-
erly from the entrance to Humboldt Bay. The river has four principal
‘tributaries; namely, Middle Fork, North Fork, and Ven Duzen Rivers from
the east, and South Fork from the west. Extensive flooding generally
occurs only in the three principal agricultural areas of the basin.
These are the Eel River delta, Round Valley, and Lititle Lake Valley.
However, during the December 1955 floods, because of unprecedented flood
discharges, many smell communities along the river received damage for
the first time in their recorded histories. It is estimated that 43,000
acres of agricultural, urban, and iandustrial property were flooded.

63. Discharges and stages. From the records of the U. S. Geolog-
ical Survey water stage recorder at Scotia, it was learned that the river
rise started about noon of 17 December snd reached a minor peak stage
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at 2:00 A.M. on 20 December. Following this minor peak, the stage
receded until noon on 21 December when the river again started to rise.
This rise continued until the flood peak reached a gage height of 62.2
feet at 4 P.M. on 22 December. This stage height is 7 feet higher

than the highest previously recorded peak stage in December 1937. The
only possible greater peak may have occurred in the flood of 1862, about
which 1little is known. The preliminary estimate of discharge for the
December 1655 flood was 541,000 ¢.f.s. as compared with an estimated
345,000 c.f.s. for the 1937 flood. Between 18 - 24 December 1955, a
total flow of 2,400,000 acre-feet of water passed the Scotia gage. New
record peak discharges were established at all upstream gaging stations
by the flood. Flood warnings for evacuation of farm animals in the
delts ares are issued by the Eureka Office of the U. S. Weather Bureau.
These warnings are based on the predicted river stage at Fernbridge.
For that purpose, the Weather Bureau maintains a network of official
hydrologic reporting stations throughout the area. The first stock
evacustion warning was issued by the Weather Bureau on the morning of
18 December for a stage of 15.0 feet at Fernbridge on the evenlng of
18 December. Advisory warnings were issued periodically during the
flood period. The peak stage recorded at Fernbridge was 31.1 feet m.s.l.
iate in the afterncon of 22 December. The previous maximum stage at
this gage, 29.8 feet m.s.l., was recorded on 1l December 1937. Follow-
ing the peak, the stage conbinued to drop eand, except in some exception-
ally low areas, the river returned to its banks by noon of 25 December.
Subsequent to the main flood, lesser rises cccurred on 5 and 15 January
1956, reflooding some of the lowland aress near the mouth of the river.
Of these two rises, the one on 15 Januvary was greater and reached a
peak stage at Scotia of 42.3 feet and of 22.0 feet at Fernbridge, 2.0
feet above the stage where damage starts. However, due to the previous
flood additional damage was relatively light with the exception of bank
arosion.

64, TFlood demage. Agricultural deamege in the delta region was
catastrophic. In addition to severe damage to farm homes, out-buildings
and farm machinery, entire herds of valuable dairy stock, developed over
many years of breeding, wére lost. A tabulation of stock loss, as com-
piled gy the Humboldt County Agricultursl Commissioner, is presented in
Table O,

Table 8

Stock Loss, Fel River Basin

Number of head lost

SonsEL. Jomn . Cattle : Hogs : Horses : Sheep : Chickens
Loleta-North Delta ol 3 3 s
Ferndale~South Delta : 633 1 R 3
Metropolitan-Scotia 1 2 s 20 35
Shively-Holmes, Elinor, : : : i §

Pepperwood, and South : 249 : 1 % : 135 ¢ 700
Camp Grantumain Fork G 2 5 s 375 :
Totals y L8087 & T ¢ X ¢ T3 1 35




Because of continued heavy post-flood discharges, bank erosion was
accelerated st 2ll eritical bends of the river, primarily at Sandy
Prailrie where some 25 acres of egricultural land were lost during
the flood. Bank erosion in this area 1s reported on in a San Fran-
ciseco Distriet report entitled "Review of Reports on Eel River,
California, for Flood Control, with Reference to Sandy Prairie Area,
Fortuna, Callfornla," dated 2 April 1956.

65, Damage to commercial and residential property in the com-
munities along the river, many of which had never previously been
flooded, was the worst in history, particularily in the communities of
Stafford, Elinor, Pepperwood, Shively, Bull Creek, South Fork, McCann,
Weott, Meyers Fiat, and Phillipsville. Table 9, although 1noomplete,
indicates the distribution-density of demage in these areas. '

Table 9
ilding Units Damaged or Destroyed

{Floods of December 1955)
in Fel River Basin, Humboldt County

. v g sy .. Farm . : . -Other
: Dwellings BPusiness
Area i B g ' + buildings : buildings

: Dt M:mi:-Du=Momn DT D oM e

Fernbridge-Mouth = 25¢ 50160 : : ¢ 50:150:3503

FPortuna-Scotia o s - R 2 e v A : 2 ? 2

Stafford-Elinor FoTI 8% 1 B Ty 4ty ow SN JERtE.

Pepperwood=-Dyexrville: 50: 32: 39: w208 T g : h4Oo: «JpRe 1

Dyerville-Eel Rock : 6: 2: 14 § ot FEiL s g LOspEMEG

Bull Creek =l ROk 30 B0 :

Weott = @y 161 Gy 271 dhe L

Meyers Flat : 118y B 2: x Byt3ns.

Mirenda-Garberville : 9: Ml: 21: 2: 2: got ae Tig gl Ly
Totals : 282:189:435: 32: 31: 22: 50:150:390: : 50: 7

legend: D = Destroyed; M - Major damage; m -~ minor damagec
. Other buildings include public bulldings, non-farm
storage buildings, etc,

66, A considerable portion of the building demage was caused by
high velocity flow coupled with & large amount of heavy debris. The
force of the flow and the heavy debris eroded out building supports,
swept the buildings from their foundations, and destroyed them. Commer-
cial and industrial losses resulted from damage to buildings, equipment,
and stocks, and from loss of business. The major portion of loss under
this category was suffer ed.by the lumber industry.
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67. Highways and bridges of the State and counties suffered exten-
sive damage from flood and storm as did the Northwestern Pacific Rail-
road and power and telephone companies. Numercus slides, washouts, and
trestle losses throughout most of Mendocine and Humboldt Counties closed
the railroad until 6 February. From that date until 15 March the rail-
road operated during daylight hours only and limited traffic to the
movement of freight. Since 15 March, freight has been moved night and
day with passenger traffic limited to daylight hours, and this schedule
is in force as of the date of this report.

66. Widespread loss of pole lines and associated equipment was
sustained by the utility companies that provide services for this area.
A number of communities and rural areas were without power for a pro-
longed period. The cleanup work was hampered thereby since water,
which is normally obtained by pumping, was not readily available for
the removal of mud and washing of premises. Communication lines and
equipment were washed away and destroyed by slides over a large portion
of the area. Long-distance trunk lines were inoperative for periods
ranging from one to two weeks except for intermitient opening for
emergency calls.

69, The maln north-south highway, U. S. 101, was closed in numer-
ous places by washouts, slides, and demaged bridges. This highway was
closed to all through traffic between Fortuna and Willits umtil 30
December, although some reaches were opened to local essential traffic
prior to this date. On about 1 January 1956, through traffic of light
emergency vehleles were conveyed through during daylight hours. About
5 January, trucks and busses again started operating, but all traffic
was subject to numerous delays. County roads and bridges were exten-
gively damaged, end many areas were isolated. One of these areas was
the south side of the Eel River delta in which the town of Ferndale is
located., This community and those of Petrolia and Honeydew on the
Mattole River were isolated until the end of December by loss of the
south bridge abutment at Fernbridge and loss of roads and bridges on
the routes out of Rio Dell and Dyerville. The community of Shively
was isolated by slides and washouts of the county road on the right
bank of Eel River. Larrabee wag cut off by washout of the low-level
bridge from Holmes. Access was difficult, due to heavy mud on the
roads, to several of the communities along the main branch of the Eel
River upstream from Dyerville. The rcad to Bull Creek from Dyerville
was made impassable hecause of numerous heavy slides, extensive wash-
outs, loss of bridges, and fallen timber. Convoys of two or more jeeps
(to provide mutual assistence in the event of bog-downs) or other four-
wheel-drive vehicles were getting into some areas to provide food and
medical aid, to evacuste, and to restore vital utilities. With the
exception of certain isolated areas, county roads were opened to emer-
gency traffic by early January 1956,
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70. 1In addition to public property losses to road systems, utile
ities, and railroads, considerable damage was sustained by the California
State Division of Beaches and Parks to State Parks and campgrounds lo-
cated in the redwood groves along the South Fork of Eel River. Most
of these areas are adjacent to the riverbanks in oxder to obtain the
maximum recrestional benefits consistent with low summer streamflow.

Loss of a large stand of prime timber, because of erosion in the Bull
Creek State Park area, sccounted for about 30 percent of the total losses
to the State Park system. Demage to roads and facilities of the U. S.
Forest Service occurred slong Eel River in both the Six Rivers and Men-
docino National Forests. There are neo Federal flood-control projects

in Fel River Bassin. However, a number of levees and bank revetment works
have been constructed by private individusls or local groups and by the
State of Californis for specific local problems,

7l. Loss of life, According to the Bumboldt County Coroner's re-
port, two persons lost their lives as a direct result of the floods in
Eel River Basin. A resident of Fortune was drowned in the vicinity of
Waddington on 20 December, and & resident of Pepperwcod lost his life
in thet vicinity 23 December. In addition to the lives lost, the Red
Cross reported that 27 persons were injured, b seriously enough %o
require hespitalization,

72. Damage summary. A summary of fiood demages in the Eel River
Basin has been compiied from the results of the comprehensive damage
gurvey accomplished by District Office and temporary-duty personnel and
From informaticn provided by various agencies of the Federal, State,
county, and municipal govermmeuts, relief and charitable agencies, and
similar organizations., These damages are summarized in Table 1C.




Table 10

Summary of Damages (Floods of December 1955)

Eel River Basin

. Damage
Item : Direct s Indirect Total
Private : : :
Residential : $ 2,789,300 : $ 30,100 : $ 2,759,400
Non-residential : 3,533,700 : 1,127,000 : &, 660,700
Agricultural : 3,575,900 : 6,700 : 3,582, 600
Total Private : $ 9,838,900 : $1,163,800 : $ 11,002,700
Public g 3
Transportation : & 2,050,000 : $ 507,600 $ 2,557,600
Roads and bridges : 4,192,700 : 0: 4,192,700
Utilities . 870,400 : 0 3 870,400
Other public properties : 1,432,000 : 30,000 : i 462 000
Emergency aid ¢ 2,131,100 ¢ 0 2,131,100
Total Public ¢ $ 10,676,200 : $ 537,600 $ 11,213,800
Total damage ¢ $ 20,515,100 : $:a.,,70.1,)+oe : $ 22,216,500

MATTOLE RIVER BASIN (Area 1)

73. Bagin description. The Mattole River dreins an area of 29k
sgusre miles lying generally between the west watershed boundary of the
Bzl River and the Pacific Ocean. The headwaters rise near the Pacifile
floastline in Mendocino County near the Humboldt County line, and the
river flows in a northwesterly direction through Humboldt County to the
Pacific Ocesn vear Petrolia. The basin contains very little urban
develoopment. Most of ‘the populstion 1s concentrated in three small
communities, Petrolia, Honeydew, and Ettersburg, with an aggregate
population of about 200 according to the 1950 census. The Mattole
River has long been popular as & sgport-fishing area. In addition, agri-
cultural pursulbs, mainly sheep raising, are carried on. The demand
for lumber to supply the west-coasst building boom since the close of
the last war has increased lumbering coperations in the area.

74, Storm rainfall and stages. Precipitation is relatively heavy
over most of the basin, with an average snnual rainfall of nearly 80
inches at the Weather Burean rain gage, "Upper Mattole." The flood
peak at the U. 8. Geclogical Survey gage near Petrolis, from a drainage
area of 240 square miles, occurred 21 December with a discharge of
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90,400 c.f.s. at a stage of 29.6 feet (gage datum). This peak far
exceeded the previous recorded meximum of 48,000 ¢.f.s. in January
1912.

i T5. Agricultural losses consisted mainly of silting of pasture,
loss of livestock, and damage to fences. According to best estimates,
approximately 400 sheep were lost in the floods of December 1955.
Logses to the lumber industry were partly to facilities and stocks of
logs and finisghed lumber, and partly to the loss of business because
of inability to move finished lumber ou'b over the severely damaged
roads.

76, Loss of life was limited to one resident of Petrolia who
was drowned on 22 December according te official xeports of the Hum-
boldt County Coroner's office.

TT7. Little is lknown of the early phases of the flood since the
area was inaccessible to most forms of traasportation until early
January. By that time, the roasd was open to light emergency traffic
via Ferndale and Centerville Reach, with travel conditions slow and
hazardous., An alternate route, via Bull Creek to Dyerville, remained
closed until early in March 1956 due to extensive dsmage in the Bull
Creek Flats area. The estimated flood plain extended over approxi-
mately 1,200 acres, of which 40O acres are in agricultural areas.

78. Flood damages, obtained from a comprehensive field survey
and data obtained from county and State sources, sare shown in Tsble 11.

Table 11

Summary of Demages (Flood of Decewber 1955)
Mattole River Basin

: : Damage _ :
item : Direct : Indirect : Total
Private 2 : :
Residential : $ 3,700 : $ 0:$ 3,700
Non-residential : 96,700 : 28,200 : 12k,900
Agricultural : 57,400 : 0 : 57,400
Total Private : ¢ 157,800 : $ 28,200 : $ 186,000
Public : : :
Roads and bridges : $ 439,000 : $ 0: $ 439,000
Utilities : 5,000 : . 0: 5,000
Other public properties g 2,700 ¢ |\ ¢ 2 2,700
Emergency aid : Q: ° 50,000 : _ 50,000
Total Public : $ Lh6,700 : $ 50,000 : $ 496,700
Total damage : $ 6ob,500 : § 78,200 : $ 682,700




NOYC RIVER BASIN (Area 1)

19. Basin description. The Noyo River rises in the Coast Range
Mountains about 4 miles west of the city of Willits in Mendacino County,
California, and flows westerly to the Pacific Ocean at Fort Bragg. Fort
Bragg is the only ecity of any size in this region and has 2 population
(1950 census) of 3,826, The main economy of the area is based on
lumbering and manufecture of lumber products, and these activities are
concentrated at Fort Brageg. Seversl commercizl fisheries are also
located on Noyo Harbor., The arsa is served by California State Highe
way Sign Route 1, along the Pacific Coast north and south of Fort Bragg,
and by a county road connecting with Willite. In addition, a small
narrow-gauge railroad of the California Western Railroad and Navigation
Corpany runs between Fort Bragg and Willits. Fort Bragg has an airport
at which regularly scheduled flights of Southwest Airways provide
pagsenger and alr-express service,

80. Discharge and stages. A streau-gaging station was installed
in recent years by the U. 5. Geological Syrvey sbout 4 miles upstream
from the mouth of the river. On 22 December 1955, the peak discharge
at this station for 105 sgquare miles of drainage ares above the gage
was 27,600 c.f.s., with a stage of 25.69 {gage datum). The previous
maximum discharge of 16,000 c.f.s5. with a stage of 2L.56 (gage datum),
was recorded during December 1951. No records are availsble prior to
that date, but is is probable that discharge approaching that of the
December 1955 storms has occurred several timss since the major floods
in northwestern California during the winter of 1861-62.

8l. Flood damsges to agricultural , residential, and aon-residential
private properties, a@s well as to public properties, were negligible
throughout the basin. Most of the river channel is in steep canyons
with few improvements within the floed plain. The area adjacent to the
river near the mouth is mainly occupied by the fishing industry and
harbor facilitiese. Some silting in the navigable channel has been re-
ported durivg the past several vears.

82. Noyo Harbor. The Corps of Engineers has constructed an entrance
channel to The river, 10 feet deep and 100 feet wide, protected by par-
allel jetties, and & channel in the river of like depth and 150 feet
wide for s distance of five-eighths of & mile upstream. During the floods,
serious shoaling occurred in the dredged ares and the jetties were slight-
1y damsged. <

MISCELLANEOUS COASTAL STREAMS {Area 1)
83. Basin descriptions. Streams in this category are those small

gtreams outside of the watersheds of the msjor rivers which drain the
westerly siopes of the Coast Ranges directly to the Pacific Ocean or
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te Humboldt Bay. In order, south from Redwood Creek to north of the
Big River watershed at Mendocino, some of the larger of these streams
include: Maple Creek at Big Lagoon, Little River near Crannel, '
Jacoby and Freshwater Creeks between Arcata and Bureka, Elk River

and Salmon Creek between Bureks and Loleta, Bear River between Eel
and Mettole Rivers, Usal Creek opposite Cummings on the Eel River,
Cottoneva Creek at Rockport, and Temmile River about & miles north

of Fort Bragg. In addition to these larger streams, there are numer-
ous small creeks with drainage areas generally less than 10 square
miles.

8k, Flood damage. Because of the remoteness and sparse settle-
ment of most of this coastal area, damage was confined primarily to
roads and bridges in the Humboldt County portion of the coastline in
the area south of Humboldt Bay. Direct damage to county roads and
bridges, by floods on these streams, totaled $409,500. No reports of
damage to scattered homes, farms, or commercial facilities, other than
roads and bridges, were available from responsible sources, and it is
believed that damage to these improvements, if it existed, was minor.
No loss of life or injury was reported, and no expenditures were made
by Civil Defense, Red Cross, or Salvation Army organizations.

RUSSTAN RIVER BASIN (Area 1)

85. Basin description. The Russian River drains an area of 1,485
square miles. Approximately two-thirds of the area is situated in
Sonoma County, approximately one-third is in Mendoeino County, and
several small areas comprising less than 1 percent of the total lie in
Lake County. The drainage basin, lying between adjoining ridges of the
Coast Range Mountains, is about 80 miles long and from 10 to 30 miles
with with its major axis reughly parallel to the California Coast. The
total length of the river is about 110 miles. The principal tributaries
to the Russian River are Dry Creek, Mark West Creek, Bast Fork, Forsythe
Creek, Peliz Creek, Pieta Creek, Blg Sulphur Creek, Maacama Creek (Green
Vallpy Creek, and Austin Creek. Dry Creek drains zn ares of 218 square
miles 51tua$ed in the west central portion of the drainage basin. Mark
West Creek, with its tributaries, Santa Rosa Creek, Windsor Creek, and
the Laguna De Santa Rosa drains an area of 255 square miles located in
the southeast portion of the drainage basin.

86. The Russian River drainage basin is primarily an agricultural
areq. 1t 1s one of the major wine-grape growing regions of California.
The production of hops, field and orcherd crops, snd the raising of
sheep, cattle, and poultry comprise the principal agricultural activity
of the ares. Mager industries include wineries, processing plants for
fruit and animal products, mining, lumbering, and manufacture of tinber
products. The lower portion of the river from the mouth to above
Healdsburg is devoted primarily to summer homes and resort areas cater-
ing to vacationists during the summer and fall months.
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87, Discharge and sitages. As a result of the continued high in-
tensity rainfall during the two-week period beginning about 15 December
1955, the Russian River peaked on two occasions. The first peak at
Guerneville oceurred 20 December with a stage of 39.0 feet, about 8.5
feet above flood stage. This first peak stage resulted in general
flooding along the Russian River with damage to agricultural, commercial,
residential, and public property snd utilities. Highways and railways
were flooded, with resultant transportation tle-ups. One death
occurred when a rancher attempting salvage of equipment on his ranch
slipped from & wading horse and was drowned. The river again rose to
flood stages on 22 Decewmber and 23 December exceeding previous maxima
on all of the stream-gaging stations in the Rissian River watershed.,
The peak discharge of 22 December, on the East Fork near Calpella, of
13,300 cubie feet per second at a stage of 15.06 feet (gage datum)
from a drainage basin of 94 square miles, compares with 11,300 cubic
feet per second at a stage of 13.7 feet (gage datum) recorded in
January 1951. The estimated pesk discharge near Guerneville of 90,100
cubic feet per second at a stage of #7.6 feet (gage datum) on 23 Decem-
ber 1955, from & drainage basin of 1,342 square miles, compares with
88,400 cubic feet per second at a stage of 46.87 feet (gage datum)
recorded in February 1940. The total runoff between 18 - 24 December
gt the Guerneville gaging statlion was in excess of 750,000 acre-feet.
It 1s probable that this flood was among the greatest to occur since
the floods of the 1861-62 winter season.

88. Flood conditions. As in most major disasters, commmications
with the several communities along the basin were disrupted, hampering
the dissemination of flood informstion and warnings slong the river.
When it became apparent that the several small towns and resort areas
along the lower Russian River would be inundated, locel Civil Defense
authorities declared a state of emergency at 12:00 midnight 21 December
1955 and an orderly evacuation cof the areasg most likely to be inundated
was started. Where possible, furniture, personal effects, and equip-
ment were moved to higher ground. From the magnitude of the eventual
flood, this evacustion and preventive work of moving belongings saved
many hundreds of thousands of dollars and possibly meny lives.

89. When the full impact of the flood along the entire river wes
falt, evacuation of persons was carried out by rescue teams from all
branches of the Armed Services, the National Guard, and Coast Guard,
together with local law enforcement personnel and private individuals.
Equipment such as helicopters, Army ducks, jeeps, swamp buggies, radio
equipment, rubber rafts, ambracks, and private craft were used during
the day and night rescuing people from tops of houses, from islands
and other places in the raging torrent that afforded a place of sanctu-
ary against the flood. Civil Defense organizations, the American Red
Cross, and the Salvation Army worked side by side with the Armed Services
and local people in affording succor to the homeless people of the
flooded areas. The task of rescue and rehabilitation was complicated
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by the washout of many of the highways and, in many cases, the complete
destruction of bridges. Guerneville and adjacent summer-home areas
were completely cut off by the flood from ocutside aid except by heli-
copter. Doctors and Red Cross nurses stemmed a possible epidemic of
dysentary that broke out in one of the small residential areas of the
lower Russian River. Radio newscasts and pamphlets were issued by
hesalth officers as to the use of water, care of food, and health pre-
servation. - Flooding was general along the Russian River and all of
its tributaries and rescues were accomplished on several tributaries
as well as on the Russian River.

90. Flood damage. In genersal, the main damage from flooding in
the upper basin and along Dry Creek was to agricultural property.
Riverbank erosion washed awsy many local bank-protection works and many
acres of highly developed famm cropland. Approximately 30,000 acres
of agricultural land was flooded. IHuge log Jjsms from asccumulated
orchard trimmings and timber cuitings Jjammed the bridges crossing many
streams, with resulting failure and washout in several cases of vital
stream crossings. In addition to the agriculibural demage in the upper
basin of the Russian River, many residential and commercial areas wvere
hard hit, with homes, sawmills, wineriesg, snd food-processing plants
bearing the brunt of the major physical damage. The lower basgin is
devoted primarily to summer homes and resort property. In the reach
from Mirabel Park to the river mouth, these summer homes and resort
areas are immediately adjacent to the river to receive the fullest
pleasure and benefit from the many beaches and swimming, sunning, znd
boating opportunities. It iz in these areas that the overflow of the
river, with its attendent swift velocity, ravaged the residential and
regsort areas, inundating bomes, resorts, and attendant commercial en-
deavors to their roofs and washing others from their foundations, to
float downstream to ultimate destruction ageinst trees or bridges.

91l. A statistical breakdown of the residential., resort, farm, and
small business structures damaged or destroyed, and & resume of the
number of persons rescusd or evacuated by the various agencies follows:

Pergons rescued from positicns of immediate

peril (lives saved) 109
Persone rescued from positlons not in immediate
peril 96
Evacusted under guidance of Civil Defense,
Redwood Township 600
Evacuated under guidance of Civil Defense,
Healdsburg Township 156
Total saved or evacuated 961



Dwellings, destroyed : L5

Dwellings, major damage 127
Dwellings, minor damage 312
Farm buildings, major damage L
Farm bulldings, minor damage 9
Rental cabinsg, destroysd 150
Small business buildings, major damage o 25
Small businesgs buildings, minor damage 210
Small business buildings, affected by flood 120

Total number structures affected
by flood 1,002

92. Practically all major county roads were closed to traffic due
to imundation from the flood or slides from the unprecedented rains.
The Northwestern Pacific Railroad, which parallels the flood plain from
Healdsburg to Ukiah, was out of operation for approximately two weeks
due to track washout in several vplaces. .

- 93. Immediately after the December flood, personnel of the San
Francisco Disgtrict interviewed local authorities, State and County
officials, and local residents to ascertain the damage to their proper-
ties. Residential and commercial damage was evaluated by nearly a 100=-
percent coverage of the area. Damage to agricultursl property was
evaluated by a 50-60 percent coverage of the area. High-water marks
were established and are in the process of being levelled in.

9k, Damages resulting from the December 1855 floods, amounting
to $5,017,200, are sumsarized in Table 12.

Table 12

Summsry of Dsmages (Floods of December 1955)
Russian River Basin

- ; Damage
.+ s : .
T : Indirect'm: Total
Private 5 2 ; :
Residential : & 864,300 : $ 131,700 : $ 996,000
Non-residential 1 1,411,500 ; 201,000 : 1,612,500
Agricultural : 830,400 ; 30,900 : 861,300
Total Private : $ 3,106,200 : $ 363,600 : $3,469,800
Public : : :
Roads and bridges : & 767,700 £ & 0:$ 767,700
Railroad g 55,000 : 297,100 s 352,100
Emergency aid k27,600 0 3 427,600
Total Public : $ 1,250,300 : $ 297,100 : &1,547,%00
Total damage : & 4,356,500 : $ 660,700 : $5,017,200

i s
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95. February 1956 flood. Continued heavy rains during the month
of February resulted in a third flood alert, issued by the local Civil
Defense authorities 20 February, based on a U. 5. Weather Bureau per-
dicted peak stage of 30-32 feet (flood stage 29.0 feet). Civil Defense
flood warnings and the recent memory of the disastrous December floods
activated local residents and business people to selvage attempts and
precantions such as moving eguipment, furniture, and stored merchandise
to places of safety. The river pesked 23 February at a stage of 40.0
feet (gage datum). During the emergency, some people had to be evacu-
ated from the low-lying portion of the flood plain. The Red Cross
provided care for some of the residents. The local emergency was dis-
continued by the Civil Defense authorities at 6:00 A.M., 23 February.
Local salvage attempts resulted in the saving of many thousands of
dollars. An approximate flood damage of $100,000 was estimated by
local Civil Defense Agencies for this flood.

CORTE MADERA CREEK BASIN (Area 2)

96, ' Basin description. Corte Madera Creek is located in southern
Marin County snd empties into San Francisco Bay 8 miles north of the
Golden Gate. The basin is epproximately 8 miles long and from 3 to 4
miles wide with an elevation renge from sea level at the mouth to 2,600
feet on Mount Tamalpais in the hesdwaters. The basin area is approxi-
mately 25 square miles, mostly mountainous and hilly. It has a central
valley partly composed of wide, low-lying partially reclaimed tidsl
flats in the Z2-mile reach sdjacent to the creek immediately above the
mouth and below College Avenue in Kentfield, thence becoming narrower
and steeper to its head in the mountains. The population of the area
is increasing repidly, with a present total of 23,600 (1954 estimate)
living in 5 incorporated towns and an unknown number living in unincor-
porated communities, the largest of which is Kentfield. This compares
with a total population of 19,000 for the 5 incorporated towns in 1950,
and. a total estimated population of 12,000 for the entire valley in
1940. Most of the area is occupied by small cities and suburban
communities. Heavy industry in the upper basin is non-existent. The
Northwestern Pacific Railrcad and Highway U. S. 101 eross the marsh-
lands near the mouth of the creek. College of Marin is located in
the lower portion of the basin. Marin Municipal Water District has
a small storage reservoir (Phoenix Lake) on Ross Creek, a tributary
of Corte Madera Creek. Tamalpals State Park occupies a small area in
the headwaters. Sanitary sewer facilities are provided through a
local sanitary district and water supply is provided by the Marin
Municipal Water District. Agriculture is considered a minor factor
in the economy of the basin.

38



97. Flooded areas. Flooding wes intermittent in the upper
reaches of the basin, with a light streat overflow starting and end-
ing in a 3-block reach in Fairfsx. A second overflow ares in a
regsidential district Jjust sbove the Nokomis Avenue Bridge in San
Anselmo, extended through the main business section of San Anselmo,
and ended one block downstream from Bolinas Avenue in the town of Ross,
g total distance of 1 mile and average width of slightly less than a
block. A third overflow area gtarted 500 feet below the fire station
in Ross and continued tc the tidal flatg below College Avenue in
Kentfield. Some flooding cccurred in residential sections in the re-
clained areas below College Avenue and included College Park, Greenbrae,
and Heather Gardens. A smalil business area in the lower basin on
Paradise Drive, east of Highway T. S. 101, in the town of Corte Madera
was flooded by flow from local drains. The area flooded was 1,086
acres, of which 175 acres were developed land and 910 acres were marsh-
land or newly reclaimed marshland in the low flat area between College
Avenue and Highway U. S. 101l. With minor exceptions, flooding in the
Fairfax ares was much less severe than on previous coccasions. From
Nekomis Street in San Anselme to Highway U. 8. 101 crossing, flooding
was generally reported to be the most severe and the water the highest
within the experience of local residents.

98. Damages. Residents of low-lying areas and business people
located in areas subject to frequent flooding have learned by experience
to take certain preventive action during tiwes when floods threaten.
Fire departments and local government groups warn residents of flood
threats when streams are high and inundation is expected. As a result,
during the December 1955 stomms, aubomobiles were moved to high ground,
low=-lying buildings were emptied of valuables, rugs and low furniture
were raised in homes known to be subject to flooding, and business
places barricaded doors and wirdows and moved stock up from lower
shelves. These actions helped minimize flood damage. The floods of
December 1955 so far exceeded previcusly remembered flooding that the
preventive actions were not always adequate, Homes in areas never before
flooded and new residents suffered relatively higher dsmage then those
who had experiecced previous damage. Withoult such precauvtions as were
taken, the direect buginess losses in the San Anselmo businegs district
could easily have tripled the $20,500 reported, and the residential
losses in ¥entifield sad the Granton Park, Poplar Street, and Kent
Avenve districts of Ross could conceivably have been 40 percent on more
higher than the $82,500 reported for those districts. Flood damages
for the Cori_;e Medera Creek Basin are sumsrized in Table 13.



Table 13

Summery of Demages (Floods of December 1955)
Corte Madera Creek Basin

s Damage :
Item : Direct : Indirect : Total
Residential ¢ $ ob,B0o0 :$ 5,300 :$ 100,100
Non-residential : 33,600 14,700 48,300
Public uwtilities : 26,000 - : 26,000
Rosds and bridges 2 82,600 - : 82,600
Totals : § 237,000 : $ 20,000 : $ 257,000

NOVATO CREEK BASIN {Area 2)

99, Basin description. Novatc Creek drains 41 squere miles in
Merin County, adjacent to the northwesterly extremity of San Pablo Bay.
The basin is 12 miles loang and averages 33 miles in width. Novato
Creek rises in the northwesterly portion of the basin, flows westerly
and southwesterly sbout 3 miles, thence in & general southeasterly
direction through the middle of the basin to its oultlet in San Pablo
Bay. The watershed is composed of @& hilly znd mountainous section
bordering the sides and upstream end of the creek and comprising about
two~thirds of the total area; a smell valley section of about 8 square
miles, adjecent to the town of Novato; and a low level section, about
5 sguare miles in extent, composed principally of reclaimed marshlands
abutting San Pablo Bay. An additional reclaimed area, 4 square miles
in extent, borders the lower 3 miles of Novato Creek Basin on the
south. The population of the area is primarily suburban or rural .
The town of Novato, with a populatiom of 3,500 in 1950, is the prin-
cipal community in the basin. Rafeel Village and Hemilton Air Forece
Base are important unincorporated centers of population.

100, Demages. EHExcept for the populated areas, most of the land
is devoted tTo egriculture, with grazing in the mountainous areas and
hay snd grain production the principal crops in the valleys and re-
claimed land regions. Flooding occcurred in e relatively small area
in the town of Novato where yards were immdated and water entered
garages and the cabins of a motel. Most of the agriculturel land be-
low Highway U. $. 101 was inundated. The total area flooded 1is
estimated to be 4,080 acres of urban and agricultural property.
Damage was relatively light in the Novato area due to the fact that
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water did not guite reach the floor level of any of the homes in the
flood area. At the pesk of flooding, water spilied into an open aree
of low reclaimed marshland of approximately 200 acres along and adja-
cent to the upstream side of Highway U. S. 101 and south of Novato
Creek levee, Flooded runways et Hamilton Field caused the evacuation
of airplanes to high ground. The North Marin County Water District
has a water conservation reservolr in the upper basin with a storage
capacity of 4,500 acre-feet. While this reservoir is operated for
water conservation only, water did not start to spill over the

Novato Dam until 10:15 P.M., 22 December, while peak flooding in
Novato occurred between 6:45 and 7:00 A.M., 22 December, more than
15 hours earlier. It would appear, therefore, that the storage in
Novato Dam prevented considerably greater flooding in the wvicinity
of Novato. Flood damasges for the Novato Creek Basin are tabulated
in Table 1L,

Table 14

Sumnmary of Demages {Floods of December 1955)
Wovato Creek Basin

Betimated Damage

Item : Direct : Indirect Total

Residential ' : 1,800 : $ 1,200 : & 2,400
Non-residential : 5;000 OO ¥ 5,700
Agricultural - : 119,000 : k,500 : 123,500
Public property ; 1,000 = - - 1,000
Government property : - : 60,000 1 60,000
Roads and bridges £ 1,500 - 5 1,500

Total : $ 127,700 : $ 66,h00 : 194,100

PETALUMA CREEK BASIN (Area 2)

101.. Basin description. Petaluma Creek drains an area of 1L6
square miles, of which 75 percent is in scuthern Soncme County and
25 percent is in northern Marin County. The basin is approximately
19 miles long and averages © miles in width. Peteluma Creek begins
ot the junction of Lichau and Haggin Creek below Pengrove. The stream
flows southwesterly for about 1 mile, thence in a general southeast-
erly direction about 18 miles to drain into San Pablo Bay. Practically
all of the valley section is devoted to agriculture with poultry
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culture the principsel industry, especially in the northern part of the
basin. Other areas are devoted to hay, forage, grain, and truck crops.
Petaluma, with an estimated 1954 population of 12,500, is the prineipal
city in the basin. Other communities in the basin or partly in the
basin are Pengrove and Cotati. Industry is light and is related mainly
to agriculture.

102. Flooded area., Local flooding occurred in the easterly portion
of the city of Petaluma with relatively light damage. Flooding in the
upper basin was relatively small compared with previous floods. Scate
tered flooding occurred below Petalums in the reclsimed marshland area,
with resulting demage to farm eguipment, crops, and deposition of ob-
Jectionable material over the planted fields. Flood damages for the
Petaluma Creek Basin are tabulated in Table 15,

Table 15

Summary of Damages (Floods of December 1955)
' Petaluma Creek Bagin

Estimated Damage

e Direct : TIndirect Total
Residential : % 100 : 9 00 : $ 200
Agricultural : 37,600 = 1,300 38,700
Roads and bridges 2 16,500 - 2 16,500

Totals : $ sS4,200 :$ 1,200 : $ 55,400

SAN RAFAEL, CREEK BASIN (Ares 2)

103. Basin description. San Rafael Creek rises in the northwest-
erly portion of the bagin, flows scutheasterly for two miles and then
easterly to its outlet in San Francisco Bay. In its upper reaches it
flows in a small, natural, open chamel. As it passes through the city
of San Rafael, it flows through numerous culverts. The lower 1.5 miles
of the stream is an improved navigable channel with the head of naviga-
tion at Irwin Street in San Rafesl. The triangular-shaped basin has an
area of approximstely 8 square miles. The upland portion of the basin
is devoted primarily to residential and retail business uses. The
extremely mountainous aress remain more or less undeveloped. The
partly reclaimed marshlands are being used and developed primaerily for
business, wholesale, warshousing, and light manufacturing. There is a
residential fringe around the edge of much of this reclaimed land.




One large school and an airport are slsc located in this area, and the
main line of the Northwestern Pecific Railycad crosses the lower por-
tion of it. ©San Rafael, the incorporate limits of which include most
of the basin, had an estimasted population of 16,000 in 1954, and is
rapidly growing in importance as the retail and wholesale distributing
centerlof Marin County which had an estimated population of 100,000

in 1954,

10k. Flooding. The principal December flooding in San Rafael
started where San Rafael Creek was partly forced out of its channel at
the First and D Street culvert. Street and yard flooding continued
from there to B Street, where flooding became more severe and water
lavels reached or exceeded the floors of some business places and ware-
heouses in the general area bounded by Third Street on the north,
Francisco Boulevard on the east, Woodland and Bret Avenue on the south,
and B Street on the west. Street flooding a@lso occcurred in a smell
area in the vicnity of the County Hospital on Fourth Street at Grand
Avenue. The total area flooded amounted to 428 acres. :

105. Flood damsges. Flood damage occurred primarily in the re-
claimed marshland area and its fringe, located west of Francisco
Boulevard. Because of the accessibility of water, rail, and highway
carriers, this area has been atiractive to light industry such as
wholesale and retail dealers. Most of the non-residential damage
oceurred in this ares when stocks of merchandise were lost and some
building damage occurrved. Damsges in the San Rafael (reek Basin are
tabulated in Teble 16.

Table 16

Summexy of Damsges (¥loods of December 1955)
Ban Bafael Ureek Bagin

Astimated damages

Ttem
Direcs : Indirect Totsl
Residentisl o1 & 1,300 5 3 100 :$ 1,600
Non-residential : 112,700 : 12,700 : = 125,400
Emergency repair i 1,000 . = : 1,000
Totals : $ 115,200 : $ 12,800 : $ 128,000
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SONOMA CREEK AND TOLAY CREEK BASINS (Area 2)

106. Basin description. Sonoms Cresek rises at the head of Sonoma
Valley in the Coast Range Mountains, about seven miles southeast of the
city of Santa Rosa and flows through the central section of Sonoma
Valley in a southerly direction to drain into San Pablo Bay, an arm of
San Francisco Bay. The basin is roughly rectangular in shape, about
22 miles long and averaging 7 miles in width, with an area of 154 square
miles., Tolay Creek drains the more westerly portion of Sonoma Valley
and flows southerly to drain into San Pablc Bay. Tolay Creek has an
individual entrance to San Pablc Bay but is also interconnected with
the mouth of Sonoms Creek by tideland sloughs. Sonoma Valley is prima-

", rily an agricultural area devoted to the production of hay, grain,

fruit, grapes, cattle, and dairy products. The population of Sonoma
County was estimated toc be 126,400 in 1955. The main population center,
the city of Sonoma, exceeds 2,500, A group of smaller communities, Glen
Ellen, Kenwood, Eldridge, Boyes Springs, El Verano, Vineburg, and Schell-
ville, dot the valley floor adjacent to Sonoma Creek. The remaining
area is rural and is sparsely settled.

107. Flooding. Flooding occurred in discontinuous reaches along
the entire length of Sonome Creek. Near Glen Hllen, a slide along the
right bank has been in progress, intermittently, for seversl years.
The heavy storm rains and flood flows in the stream aggravated the
unstable slide until it nearly closed the chamnel. The flow in the
restricted channel gained sufficient velocity teo scour and undermine
the left creek bank, causing serious erosion to a small agricultural
area and damage to residences. Minor bank overflow started 2 miles
south of Sonoma. At this point, overflow on the right bank emptied
into Fowler Creek and the left bank emptied into Schell Creek, which
creeks are tributary to Sonoma Creekx farther downsiream. Major over-
flow started just north of the Schellville Highway Junction. Flood-
ing became gerneral on both banks from Schellville south to Wingo, a
distance of 24 miles. Flooding on the left bank ended at Wingo, but
continued on the right bank for another 2% miles to its junction with
East Branch from Tolay Creek. From the East Branch junction to the
mouth of Sonoma Creek, a distance of 1.l miles, Ilow was confined
within levees. Flooding from Tolay Creek, except for its unreclaimed
marsh area and seepage into Tubbs Island, was minor. The total area
flooded in the two creek basing was approximately 6,300 acres ex-
clugive of the unreclaimed marsh area between levees., High water of
the late 1920's exceeded the December 1955 high water by sbout 0.3
foot at a point 0.8 mile above the Highwsy 37 bridge west of Schell-
ville. In the genersl area below the bridge, the 1955 flood was
reported to have been the worst in the memory of local residents.
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108. Flood damage. Damage in the ares sbove Schellville was con-
fined primarily to small agricultural areas, residential and commercial
property, and roads and bridges. In the area below Schellville, damage
to agricultural lands was extensive, primarily from total loss of seeded
erops, damage to farm equipment, stored crops, farm roads, and excessive
erosion of scme of the levees, Most of the agricultural damage from
Tolay Creek occurred in the lower area of the reclaimed marshlands where
the two creeks have a common flood plain. Agricultural damage from
Tolay Creek was similar in nature to that from Sonoma Creek in this
area. Flood damages from Sonoms and Tolay Creeks are summarized in
Table 17. '

Table 17

Summary of Damsges {Floods of December 1955)
Sonoms and Tolay Creek Basins

Ttem i3
Direct : ndiveot. Total

Sonoma Creek : : -
Agriculture : $ 323,800 - : $ 323,800
Residential : Lo,200 - . ko,200
Non~residential : 35,800 . : - : 35,800
Railroad : Lo,000 : $ 33,500 73,500
Roads and bridges : 9,500 - - 9,500
Emergency aid : 10,000 - t 10,000
Total Sonoma Creek : 3 459,300 : 3 33,500 : $ 492,800

Tolay Creek : : :
Agriculture  § 0 11,500 & - + & 11,500
Total both basins : $ b70,800 : $ 33,500 : $ 504,300

ARROYO CORIE MADERA DEL PRESIDIO BASIN (Area 2)

109. Basin description. The Arroyo Corte Madera Del Presidio
Creek Basin is located in the southeasterly portion of Marin County
with its headwaters rising on the slopes of Mount Tamalpais. The
creek flows through steeply mountainous regions in the upper basin
until it reaches the relatively flat, highly urbanized area in the
lower reaches near its mouth, where it drains into Richardson Bay,
an arm of San Francisco Bay. The basin is roughly rectangular in
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shape, approximately I miles long and l% miles wide. Mill Valley, with
a population 8,500 in 1955, is the principal incorportated town in the
area. Mount Tamalpais State Park iz located in the headwater area.

The basin is devoted primsrily to suburban development and industry.

-~ 110. Flooded area. Flooding occurred in scattered street and
yard areas in the town of Mill Valley. In the vicinity of Camino Alto,
63 acres upstream and 14k scres of marshlend and partially reclaimed
land downstream were flooded.

111. Flood damage. Demage wag confined primarily to the Mill
Valley area where water entered some stores snd flooded them to shallow
depths. The resulting sales losses were relatively large due to the
interruption and loss of holiday sales. Residential ares damage was
light, with flooding limited primarily to garages, yards, and streets.
The damsges for the basin sre summarized in Tshle 18.

Table 18

Summsry of Damesges {Floods of December 1955)
Arroyo Corte Maders Del Presidic Basin

st s

A = Danage

Tyem 4 Direct ;  Imdirect : Total
Residential 3 2,800 : & 100 : $ 3,300
Non-residential e b HOC  y  T,000 18, kg0

Totals c$ 1k,600 ¢ & 7,100 : § 21,700

T B e o P YA S 1 s R S B N i

MILIER CREEK BASIN (Area 2)

112. Begin descripbtion. Miller Creek is located in eastern Marin
County about € niles south of Novato and drains sn area of approximately
10 square miles. Tt rises in an area mountainous in chearacter and then
flows through & narrow valley to enter a2 reclaimed marshland ad jacent
to San Pablo Bay. The population is primamrily rural, but rapid expan-
sion of new subdivisions is taking place. With the exception of the
new subdivisions now under construchion, most of the land is devoted to
agricultural endeavors, with grazing in the mountainous ares, field
crops in the valley section, and hay and grein crops in the reclaimed
marshlands. Highway U. 8. 101 and the Northwestern Pacific Railrosd
traverse the flood plain in the lower reashes of the basin adjacent to
the reclaimed marshlands.




113. Flooding and flood damasge. Flooding was confined to the re-
claimed area cn the left bank between the Northwestern Pacific Railroad
tracks and San Pablo Bay south of Hamilton Field. Approximately 770
acres of grain and hay land were flooded when a levee in the vicinity
of the Northwestern Pacific track was eroded, resulting in agricultural
damages estimated to be $21,600 direct and $1,500 indirect, for a total
of $23,1.00.

LAGUNTTAS CREEK BASIN (Area 2)

114k, Basin description. Legunitas Creek drains a coastal basin
in western Marin County. It empties into the south end of Tomales Bay
2t a point 28 miles northwest of the Gelden Gate. The basin is very
mountainous, with relatively narrow valleys or canyons along the main
stems of Lagunitas Creek and several of the tributaries. The creek
flows through low reclaimed marshlend in the l.k-mile reach above its
mouth. Olema Creek, & tributary, flows through a mile=long southeast-
erly extensicn of the marsh ares, which also has been partially re-
claimed. Marin Municipal Water District has 4 storage reservoirs in
the basin for domestic water supply. There are numerous small reser-
voire or stock ponds, from 1 to 2 acres in ares, in the basin. The
range in elevation is from sea level at the mouth to 2,600 feet on
Mount Tamalpais in the hesdwater ares. The land use is primarily
sgricultural, with grazing in the mountain upland, and hay, grain,
and truck crops in the valleys and marshlands. There are no heavy
industries. The population, which is primarily rural, is concentrated
in the communities of Woodaecre, San Geronimo, Forest Knolls, Lagunitas,
Point Reyes Station, Olema, and Nicasio.

115. Flooding and dsmages. Flooding occurred in the agricultural
srea west of Point Reyes Station when levee failures sllowed 315 acres
of pasturelend to be flooded, resulting in damage to crops and farm
equipment and deposits of gravel and other objectionsble material. An
sdditional ares of 502 acres of uwnleveed agriculiural land was flooded
in the area. Roadls apd highways were damaged to & considerable extent
by slipouts and erosion of roasd fill. DResidential damage occurred
from inundation in the scuthwesteriy portion of the town of Point Reyes
Station., Damage for Lagunitas Creek basin is sumarized in Table 19.




Table 19

Summary of Damages (Floods of December 1955)
Lagunitas Creek Basin

Damsige
e Direct  : Indirect : Total
Residential + $ 3,500 - : $ 3,500
Non=-residentisal : 300 3 - g 300
Agricultural g 15,200 - : 15,200
Protection works - 10,000 : - : 10,000
Roads and bridges : 120,000 : - : 120,000
Totel : § 149,100 : - : $ 149,100

GALLINAS CREEK BASIN (Area 2)

116. Basin description. Gallinas Creek drains an area of about
L square miles located in central Marin County about 2 miles north of
San Rafael along Highway U. S. 101. The drainage basin is comprised
of low rolling hills that are rapidly being developed as unincorporated
population centers such as Terra Linds, California Meadows, and Santa
Venetia,

117. Flood demage. In the reclaimed former marshlands in the
vieinity of Santa Venetia, flooding occurred in urban streets and to
2 very limited extent to commercial sand resgidentisl property. Very
Limited flooding also occurred in San Rafael Meadows to commercial
property. A total of about 316 acres of limited urban and mershland
areas was flooded. TIn Santa Margarita Valley adjacént to the Terrs
Linda tract, s concrete-lined drainage channel was eroded away to
such an extent that repairs are estimated to cost $100,000, and smaller
upper drains were damsged to the extent of $4,000. In this area,
damage to uncompleted streets from erosion is estimated to be $17,100.
Damages in the Gallinas Creek Basin are tabulated in Table 20.

Table 20

Summary of Demages (Floods of December 1955)
Gallinas Creek Basin

Ttem ? Damage
Direct : Indireect : Total
Channel . $ 104,000 : - : $ 104,000
Streets : 17,100 : - : 17,100
Total : $ 121,100 - : $ 121,100
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NAPA RIVER BASIN {Area 2)

118, ‘Basin description. Napa River riges on the south slope of
Mt. &t. Helena at the boundsry of Lake and Naps Countizs, and flows
southeasterly to Naps, thence southerly to discharge into Mere Island
Strait, am arm of Carguinez Strait. Its total length is about 50
miles., TIts drainage area of 417 sguare miles lies between those of
Russisn me@r and Soncms (reek on the west apd those of Putah Creek
and the small streams draining into Carguinez Stralt and Suisun Bay
on the eest. All of the river lies in WNapa County with the exception
of the southern 3.4 miles which lie in Solans County. Of the total
drainage ares, 260 square miles are classified as mountain and foot-
hill and 157 are valley acd mesa, At 8uscol, river mile 10.8, there
is a natural topogrephic constriction in the basin which limits the
flood plain to & width of about 2,000 feet at 10-foot elevation,
U.S.3.8., and about 2,750 feet at 20-foot elevation, U.S8.G.S. Below
suscol, Thﬂ river flowe through & typical delta area, and below the
Southern Pacific Railwvoad crossing at Brazos, river mile 8, it flows
through numerous interconnected channele snd sloughs, some of which
merge with those of the Sonome Creek delta on the west. The actual
line of demarcation between the two basins is uncertain. In the
delta ares the lands vary in elevation from & few feet above to a
few feet below mean ses level,

119, YThe tributaries of mapa above the city of Nepa are Conn
Creek, Rector Creek, and Milliken Creek on the east and Dry and Napa
Creeks on the west. Below Napa, the tributaries are smaller but
Cayento Creek {Tulucay Creek) and Suscol Creek on the east and
Carneros Creek on the west caused considerable damage in the December
1955 flood.

120. The population of Nepa County, & small portion of which
is east of the Nepa River Basin, was 46,603 on 1 April 1950, accord-
ing to the U. S. Census, and was estimated to have increased to
57,200 by 1 Ju'v 1955, an increase of about 23%, The small portion
of Solene County included in the Napa River Basin contains the basin's
largest city, Vallejo. The population of Solanc County as a whole
increased from 104,833 on 1 Aprll 1950 to an estimated 124,400 on
1 July 1955, a gain of about lﬂﬁg'WHLEQ the city of Vall@go increased
from 26,038 to an estimated 36,000, or an increase of sbout 38%.

121. The estimated population as of 1954 and assessed valuation
as of 1950 are listed below for the principel cities in the Napa
River Basin: ‘



Assessed Valuation

City : Estimated Population :
(1954) (1950)

Napa County:

Calistoga 1,418 $ 2,036,000

St. Helena 2,390 2,861,000

Napa 15,290 12,832,000
Solano County:

Vallejo 36,000 15,662,000

The assessed valuation of property in Napa County outside of the cities
listed above was $23,545,000 in 1950, or a total assessed valuation of
$41,274,000 for Napa County and $56,936,000 for the Napa River Basin.

122. A large part of the economy of the Napa River Basin is
related to the production and processing of sgricultural products, con-
sisting prinecipally of fruit, nut, field, and truck crops, and animal
production. The production of agricultural crops in Napa County in
1954 amounted to $15,608,000. A summary of crops flooded in the Decem-
ber 1955 flood is given below:

Flooded area {acres)

Crop South of Napa : North of Napa : Total

Oats, barley, grain, : : $
or ready to seed : 1,368 : 188 R

Pasture: 3 5 :

Voluntary, temporary, : : 3
and permanent : 1,hk72 : 704 i 2,176
Prunes, walnuts, vines o : 302 : 302
Berries : _ 0 2 g H 2
Flower seed - 0 3 I g |
Other : 160 : b79 : 639
Totals : 3,000 : 1,676 ;4,676

Numerous wineries and fruit-drying and packing plants located in the
basin north of the city of Napa were apparently outside of the flood
plain. Scattered throughout the basin, but prineipally in the city
of Nepa and south to Vallejo, are various industrial establishments
such as fruit-processing plants, tanneries, factories producing



clothing, boxes, brick, tile, concrete building blocks, scientific
instruments, and steel pipe. Almost the euntire area south of the
gouthern Pacific Railroad to San Pablo Bay and west of Napa Rlver
to the Sonome County line is owned by Leslie Salt Company who also
own a large srea east of the river. Several resorts and a nudber
of houses are located on or inside the levee, At Vallejo, the prin-
cipal activity centers around the Mare Island Neval Shipyard located
across Mare Island Strait from Vallejo.

123. Flood control improvements. The principal storate reser-
voirs in the basin are Comm Valley, of 30,500 scre-foot capacity,
on Conn Creek; Rector, of asbout 4,500 acre-foot capacity, on Rector
Creek; and Milliken, of 2,000 acre-foot capacity, on Milliken Creek.
Conn Valley and Milliken are owned by the city of Napa and Rector
is owned by the State of California, In addition, there are several
amall stock-water reservolrs on Jayento Creek and its tributaries
snd numerous stock-water dams throughout the basin both above and
below Naps. Numerous private levees have been constructed along
the river. Above Naps they are, in general, of rather light section
and are somewhat discontinuous. Below Napa the properties are pro-
tected by very substantisl private levees, but these are of insufli-
cient height in meny places to prevent QVﬁfﬁJpplng With high water
equal to that of December 1955 and January 1956.

124, Federal projects. Under authority of Congressional acts
of 30 August 1935 and o4 Jduly 1946, the Corps of Engineers has con-
structed a river and harbor project on the Napa River, which provides
a dredged channel 100 feet wide and 15 feet deep from Mare Island
causeway to Asylum Slough; thence 75 feet wide and 10 feet deep to
Third Street in the city of Napa. The project was completed in 1930
except for dikes and revetments authorized for construction if re-
guired. An inactive flood control project, adopted by the Flood
Control Act of 22 December 1944, provides for construction of an
sarth~-fill dam on Conn Creek and chamnel clearing and bank protection
works where needed in cerytain reaches of the Napa River. No work
has been done <o the project since, subsequent to authorization of
the project, local interests constructed a reservoir for domestic
water supply at the Conn Creek deamsite.

125. Glege and dlscharge. The December 1955 storm produced
very heavy rainfail from L8 - 20 December and again on 22 - 24 Decem-
ber. The Napa River at the St. Helena gage peaked at 5 AM., 22
December, at 12,600 c.f.s8. The peak at the Lipeoln Avenue Bridge
in Hapa {under ounw%ruﬂtamnﬁ cecurred at 10:30 A.M. the sawme day,
22 December, at elevation 20.5 feet, U.5.G.8, According to the office
of the City Engineer at Napa, Conn Valley Reservoir was 13.5 feet
helow the spillway on 16 December and rose to spillway level at
1:00 A.M., 22 December. Storage below spillway level prior to spilling
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was 9,700 acre-feet. On 23 December the peak discharge from the spill-
way, with water level in the reservoir 3.7 feet above spillway crest,
was 3,700 c.f.8. It was estimated that 17,000 acre-feet want over the
spiliway in the first week of discharge. High water at the Oak Knoll
Gage north of Napa was 22.5 feet. High water in Napa on Third Street
at Dewoody was 15.92 feet U.S.G.S., and just below the highway bridge
on Imola Avenne it was 8.27 feet U.S.%.8. The tide gage st the Mare
Island Naval Shipyard, based on M.L.L.W. datum, showed high~tide
readings of 7.3 feet at 7:20 A.M., 22 December; 8.5 feet at 8:00 A.M.,
23 Decenmber, and 8.7 feet at 10:15 A.M., 26 December 1955, Since mesan
sea level is about 2.90 feet above the datum of this gage, the above
readings, reduced to mean sea level, would be 4.k feet, 5.6 feet, and
5.8 feet, respectively. Dry Creek, which enters Napa River above the
Osk Knoll Gege, pesked on 19 December and agsin on 22 December at
somevhat lower stage. The discharge on 19 December was 2,640 c.f.s.
The high tides during the flood period contributed materially to the
flood stage from the mouth of the river to sbove Napa.

126. Comparison with previous floods. In the area from about
the mouth of Dry Creek to the upper part of the basin near Calistoga,
Tarmers who have lived in the srea as long as 15 years uniformly
stated that the December flood was the highest in their experience.
Parmers living in this area from 21 to 58 years stated that the flood
was either the highest or oune of the highest of their experience.
Where figures are given, the ficod is wsually stated to be from 1 %o
2 feet higher than previous floods. High-water marke on the upper
side of the highway bridge over Dry Cresk indicate that the floods of
December 1952 and Februsry 1950 were about 1.2 feet and 2.8 feet,
respectively, higher than the flood of 19 December 1955, TIn the
flooded aree below the mouth of Dry Creek, extending through the city
of Nepe, all information is to the effect that high water was one
foot or more below high water in 19L40. However, from sbout Suscol to
the mouth of the river, six farwers who have lived in this ares from
10 to 82 years stated that the December flood was the highest in their
experience.

127. Depth snd duretion of flooding. From the upper portion of
the basin to & short distance below St., Helena, flocded arsas were
relatively small and somewhat discontinuous. From sbout one mile he-
low 5t. Helens to the Oak Knoll Gage the flcoded area was continuous
and in some cases it was over one mile in width. Flooding resulted
from the river overflowing ifts banks and overtopping or going around
levees which were discontinuous. Flooding in this area was up %o
. depth of 7 feet and remsined on some sreas for pericds up to 8 weeks.
From Oak Knoll Gage to Trancas Road, about 2 miles north of Napa,
flooding was confined to & relatively narrow, discontinuous strip
along the river. In this area flooding up to 12 foot depths was re=
ported and the duration was 3 to 4 days. Below Trancag Road Bridge

52



the flooding, in general, ccceurrsd on both sides of the river and the
flood plain was over one mile wide in some places. In the lower part
of Napae City north of Fist Street, the water was over L feet deep in
rlaces. Napa Creek overflowed its banks due to debris jams at Behrens
Street Bridge and flooded an area of 14 city blocks. Depth of flood-
ing was relatively shallow except for property on the streambanks,
wnere basements were flooded below ground level. Duration of flooding
from Repa Creek was 2 daye and from Napa River, in the city area, 3
days. from Trancas Road south to San Pablo Bay the flood covered large
agricultural areas up to dapths of 4 feet, which, due to continued
rainfall, remained flooded for periods up to 26 days. The total ares
flooded in the Napa River Basin was 12,58C acres. Within the city of
Naps and subdivisions just outside its boundaries to the northeast,
about 382 acres wers Tlooded, 43 scres of which were attributable to
Hapa Creek. Of the total scres flooded, 9,000 acres were north of
Suscol and 3,580 acres were south of Suscol.

128, Flood damsge. Almost complete coverage was obtained in field
evaluations of the damages incurred from flooding where demages were
unusually severe such as residential, urban, snd industrial areas.
Bvaluation of damage to agricultursl aress wes based on reconnaisance
to determine the overflow ares and sample coverage of the area.

129. Commercisl losses. Losses were obtained for 81 commercisl
establishments within Nepa River Basin which incurred direct damages
of $99,400 and indirect demages of $58,200, a total of $157,600. Total
chserved damage represents about 98% of the total estimated demages of
$161,000, of which $101,100 was direct and $60,000 was indirect., The
distribution of these losses by location is presented in the teble
below. Direct dameges were largely made up of damege to stocks, build-
ings, machinery and equipment, furnishings, and grounds. Indirect
damages were principally loss of business. Damage to commercial estab-
lishments are summarized in Table 2Ll.
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Table 21

Summary of Damsge to Commercial Establishments
Napa River Basin

: No. of : Damage
Ttem : units : : .
gobsemed_: DiI‘ect N Indire G't . Tot&l

Above Suscol: : : s o
Ity of Napa and vicinity : 51 :$ 50,4%00:$ 45,800:$ 96,200

City of Napa {from Napa Creek) : 18 i 13,700:. 2,800:. 16,500
Subtotal City of Napa and : : $ :
vieinity : 69 :$ 64,100:$ 48,600:$112,700
Valley north of Naps 1 % 500: $ 0:$ 500
Cayento Creek 3 19,900: 2,700: 22,600
Steel mills scuth of Napa : il 54500 6,500: 12,000
Totel above Suscol s 7h :$ 90,000:$ 57,800:$147,800
Below Suscol: : g g
Cuttings Wharf area 2 % 1,900:$ 0:$ 1,900
Vallejo 5 :  9,200: 2,200: 11,%00
Total below Suscol - 7 :$ 11,100:$ 2,200:$ 13,300
Total Nape River Basin . 8L :$101,100:$ 60,000:$161,100

130, Residential losses. Losses were cobtained for 130 residences
within Napa River Basin which incurred direct damesges of $34,000 and
indirect damages of $1,700, a total of $35,700. Total observed damage
represents about 70% of total estimated damages of $51,100, of which
348,500 was direct and $2,600 was indirect. The distribution of these
losses by location is presented in the table below. Direct damages
were principslly to bulldings, household furnishings, and personal
belongings, and included labor for clesnup work. Damage caused by
Napa Creek alsc included damage to private protection works, grounds,
and improvements. Indirect damages were largely the cost of evacuation
and reoccupation, with some cost for emergency protective measures.
Napa River residential damsges are sumarized in Table 22,
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Table 22

Summary of Residential Damages
Napa River Dasin

: Now of 3 Danage
ITtem ¢ units z

cobserved: Direct Indlrect Total
City of Napa snd vicinity : ¢ 8 % 30,700:$ 2,ooo;$ 32,700
City of Napa (from Napa Creek) : 36 3 1h,600: 400: 15,000
Total City of Napa and vieinity : 125 % 45,300:3 2,400:8 47,700
Valley north of Napa : L s 3,200: 100; 3,300
Total above Suseol T 129 8 h& 500 $ 2, 500 $ 51,000
Below Suscol § 1 o: 100: $ 100
Total Napa River Basin : 130 :$ L8 500 $ 2, 600 $ 51,100

131. Agricultural dsmsge. Losses to agricultural lands and im-.
provements were obtained by District Office personnel with ihe coopera-
tion of the Napa County Agricultural Commissioner. From field investil-
gation by personnel of both offices, damage appraisals were made on
70 percent of the farms in the flood plain and 86 percent of the totel
damages. It was found that the principal damage was to newly planted
grain or hay crops, pasture, orchards, fences, and levees. Crop
damage is estimated to be 55 percent of the total agricultursl damage.
Stoek loss was held to a minimum due to evacuation of stock animals to
places of safety; 13 head of cattle and 9 calves are reported to have
been lost. Sampled dameges were $123,900 and expsnded damages were
$143,300, of which $91,700 was above Suscol. Estimates of agricultural
damages are subject to later revisicon due to the fact that farmers
could not accurately estimate damages to crops planted last fall or to
orchards which ware submerged for a considerable length of time.
Agricultural losses from this flood will be reevaluated during the har-
vest period in cooperation with the County Agricultural Commissioner
and results will be included in & supplement to this report.

132. Rosds, bridges, and city streets. Demages to roeds, bridges,
and city streets amounted to $136,800, all direct. Of this amount,
$134,800 was to dounty roads and State highwaye, including the damage
done by the discharge from Coon Velley spillway, and $2,000 was damage
from ercosion of culverts and city streets in Napa.

133. Weter and sewsge systems. The only material damage under
this heading wag to the sewage system in Napa. This system also re-
ceives storm water, and it 1s estimated that the cost of clearing the
pipelines of sand, silt, and gravel washed into them during the flood
was $15,500.
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134, Transportation and public utilities. The only transportation
company which suffered material damages in this area was the Napa
Transit Comapny which operates chartered busses out of Napa. Damage
amounting to $4,000 occurred to busses, supplies, and shop equipment.
The Southern Pacific Railrosd damages were negligible in this area. The
Pacific Telephone and Telegraph Company and Western Union suffered no
damage, and dazmage to the Pacific Gas and Electric property was negligible.

135. U. S. Coast and Geodetic Survey. The U. S. Coast and Geodetic
Survey gaging station near St. Helena was damaged to the extent of $1,200.

136, Public buildings. As far as has been determined, there was
no flood damege to public buildings in the Napa River Basin caused by
Napa River or any of its principal tributaries; however, local runoff
damaged the State Hospital grounds and installations at Imola.

137. Private levees. Damage occurred to private levees above and
below Nepa. Above Napa, the damage to levees consisted primarily of
overtopping and large gaps being eroded through the structure. Below
Napa, domage was confined generally to overtopping, and most erosion
oceurred on the landeide from the high velocity of water running down
gﬂe levee slope. The total damage to private levees is estimated to be

0,000,

138. Public health and safety. Tn the area flooded by both Napa
Creek and Napa River in the city of Napa and vieinity, there were anumer-
ous instances in which floéd water backed up the sewnge outlets and
flooded homes. There were algo some instances of wells being flooded
and polluted with contaminated water. One woman ascribed her rather
long illness to drinking from a well which was thus contaminated. It
was also noted that, especially in the houses in the area where the
flood water had remsined for several days, there were numercus casss
of illness, particularly among children. Some weres i1ll with colds,
probably brought on or accentuated by the damp condition of the homes,
and some may hnave become 111 from drinking polluted water or eating
conteminated food. MNo allowance has been made in this dsmege estimste
for the effect of the flood upon the health of the people. As far as
kpown, ‘there were no desths caused by the flood.

139. Rescue and evacuation activities. The Civil Defense Adminis-
tration evacuated approximately 300 people from the flooded area within
and to the northeast of Napa. In general, people received some short
warning, but in a few cases +they did not know of the flood until it
entered their nouses or business properties. There are an unusuelly
large number of boate in Napa for & city of this size, and this fact
greatly aided the evacuation of people from their houses. Those
evacuated were guartered with friends, in churches, or in hotels.

Flood damages for the Napa River Basin are tebulated in Tsble 23.
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Table 23

Sumiary of Deamages {Floods of December 1955)
Napa River Basin ,

g Damage
Ltem
Direct : Indirect = Total

Commereial : $ 101,100 : $ 60,000 : $ 161,100
Residential 3 48,500 2,600 51,100
Agricultural : 172,300 3 - : 172,300
Roads and bridges : 136,800 : - : 136,800
Public utilities i 19,500 - x 19,500
Federal property : 1,200 3 o 5 1,200

Total _ s $ b79,h00 ¢ § 62,600 : § 542,000

SAN LORENZO CREEK BASIN (Area 2)

1k0. Basiun description. San Lorenzo Creek rises in the hills
east of the ity of Hayward in Alameda County, flows westerly for approx-
imately 10 miles, and empties into San Francisco Bay in the viecinity of
the town of San Lorenzo. About nine-tenths of the ares drainéd by the
creek is hill country and the remaining one-tenth is the flat lowlsnd
by the bay, The drainage area is fan-shaped and comprises LS square
miles. 'The principal tributaries are Cull and Crow Creeks from the
north and Palomares Creek from the south.

1455 Flood discherge. The estimated peak discharge on San Lorenzo
Creek et Hayward on 23 December, from a drainsge avea of 38 square miles,
was about L 600 2.f.s5., which exceeded the previous maximum of 3,440
e.f.8, recorded in February 1940, The December 1955 flood has probably
been exceeded seversl times since January 1862,

142, Damsge. The inundation of agricultursl land by San Lorenzo
Creek and its tribubaries was minor in extent, In the upper basin,
farm property damage from stresm erosion wes appreciable. Bank cutting
occurred on Crow Creek, Cull Creek, and Palomares Creek, endangering
and. destroying property. Several bridges were dsmaged or destroyed,
isolating some farms for a few days until bridges could be repaired or
replaced. Traffic was slightly impaired in the city of Hayward due to
flooding of Sap Lorenzo Creek. Road and highwsy damage from flooding
wag negligibls. The bulk of the flood damage was residential. It is
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estimated that approximately 200 homes were damaged; 130 by flooding
and 70 by bank cutting. The total area flooded was sbout 750 acresi all
of which was in the city of Hayward. The average depth was about 25
feet and the maximum depth, 6 feet. Bank erosion occurred in Hayward,
San Lorenzo, and in the unincorporated areas along Ssn Lorenzo Creek.
Contributing causes of the flooding and bank erosion was the large
guantity of runoff and the uprcoted trees and debris in the creek

which formed debris Jjams. These obstructions in the stream caused
scouring of banks just upstream from the obstructions and general flood-
ing both upstream and downstream of the debris jams. Non-residential
damage occurred in Hayward, San Lorenzo, and in Crow Canyon. Most of
this damage was caused by erosion and bank caving. Tncluded in non-
residential damage is the cost of restoring flood control works by the
city, county, State, and Federal governments. No public utility demage
resulted from flooding or bank cutting by San Lorenzo Creek. There
were no lives lost and no serious healih problems developed.

143, Distriet Office personnel conducted a flood damage survey,
interviewing State, county, and local people to evaluate losses due to
the flood. Agricultural damage was obtained by investigating approxi-
mately half of the farms and evaluating the remaining ones on the basis
of those sampled. High-water marks for the 22 December 1955 flood were
established and will be leveled in to mean sea level datum.

14k, The damage resulting from the 22 December 1955 flood for
the San Lorenzo Creek Basin totals $930,300. The breakdown of these
damages is shown in Table 2k,

Table 24

Summarz,of Damages (Floods of December 1955)
San Lorenzo Creek Basin

: Dama.ge
e . Divect 7 Inmdirect :  Total
Private : y i
Residential : $ 329,00 :$ 6,300 :$ 335,700
Non-residential ; 114,800 - : 114,800
Agricultursl : 56,800 - : 56,800
Restoration (F.C.D.A.) 3 81,000 : - - 81,000
Total Private - 13 532,000 : & 6,300 : % 588‘300
Public : : s
Roads and bridges + $ 250,000 : - : $ 250,000
Railroads : neg. : - £ neg.
Public utilities ; reg. : = : neg.
Federal , State and County : : £
flood control works : 92,000 - 3 - 92,000
Total Public : $ 342,000 : - : $ 342,000
Total damage : $ 924,000 : $ 6,300 : $ 930,300
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ATAMEDA CREEK BASIN (Avesa 2)

145, Basin description. Alameda Creek rises in the Diablo Range
in Santa Clara County, flows northerly awd westerly for approximately
L1 miles, and empties into San Francisco Bay in the vicinity of the
town of Alvarado. The drainage area below the outlying mountaing con-
sists of two major velleys, Livermore Velley =znd the Alvarado-Niles
Valley, connected by & 6-mile canyon between Niles and Suncl through
which Alamads Creek flows. The watershed is roughly rectangular in
shape, approximately 45 miles long and 15 miles wide, with its major
axis running northwesterly. The drainage area of the basin is 696
square miles. The principal tributaries of Alameda Creek are the
Arroye del Valle, Arroyo de la Lagunz, and Calaveras Creek.

146, Flood. discharge. The estimated pesk discharge of 21,000 c.f.s.
on Alameds (reek near Niles on 23 December, from & drainage area of
633 square miles, exceeded the previous maximum of 18,500 c.f.s. re-
corded in January 1952. Since discharge from the dralnage area above
Calaveras Dam was completely controlied, it is believed that the Decem-
ber 1955 flood was among the greatest, if not the greatest, flood since
Janvary 1862,

147. Flood damage. It is estimsted that 15,232 acres of pasture
and other agricultural land in the Livermore Valley and Alvarado-Niles
Valley were inundated to an average depth of sbout 2 feet by Alemeda
Creek and its tributaries, Arroyo del Valle, Arroyo de la Laguna, and
the Arroyo Mocho. Flood waters from Alemeds Creek overflowed into
large gravel pits near Centerville, filling them till they overflowed
and threatened the towm of Centerville. Peroolation plts at FHiles
were filled and overflowed when 2 levee failed. Agricultural damage
congisted mostly of silt deposits, scouring, end, in some cases, com-
plete destruction of pasturelands by erosion and deposition of gravel.
Large smounte of unharvested cauliflower were rendered unfiit for
marketing by flooding and silting. The loss te livestock was negli-
aible. Bank cutting occurred on the left bank of the Arroyo del Valle
in Pleaganton bhelow the Southern Pacific Reilrosd bridge, and below
the Division Street bridge. State and county highways and roads were
damaged considersbly by slides and erosion. No major highway bridges
were washed out. Commercial and tovrist travel was disrupted or com-
pletely stopped at several points for pericds from 1 to 12 days.
Contributing factors tc the flooding were the limited capacity of
Alameda Creek and some itributaries due to large quantities of brush
and growth in the creek, and inadegquate levees which were overtopped
in some places or which failed without overtopping in other places.
Gopher holes were the cause of levee failure in many cases.

148, Traffic on State Highway 17 was closed from Alvarado to
Decoto Road for cne day by inundation. The Niles Canyon Road, a
State road, was closed by slides and washouts at a few points for a



periocd of 12 days. Stonybrook Road was closed by washouts for several
days. Kilcare Road was damaged by erosion from Sinbad Creek. Arroyo
Road to the Veterans Hospital was damaged in several places, isolating
the hospital for 12 hours. State and county road crews working under
adverse conditions reestablished through traffic by repairing Niles
Canyon Road, Arroyo Road, and other damaged roads. Heavy trucking
over Niles Canyon Road was restricted for several days until final
repalrs were complelted. Flooding of farm roads and county roads in
Alvarado isolated farms for a short period.

149. Residential damasge was grestest in Niles. When the Shinn
Percolation Pit levee failed and the pit was overflowed, a residential
section, Valle Serra, was inundated to an average depth of 3 feet.
Because residents had no warning, the damage sustained in this arvea
was the maximum that could be expected from inundation of that depth.
The storm drains for this area empty intc the percolation pit. When
the levee failed, the water from Alameda Creek filled the percolation
pit, backed up through the storm drains, and came out of the catch
basing., Water also came through the low point at the east side of
the area. Though the area was flooded for only one day, the damage
was extensive., Hardwood floors were warped so badly that they had
to be completely revlaced. Rugs and upholstered furniture were
damaged beyond economical repair. Walls were cracked and in some
cases the foundations were dsmaged. OFf 236 homes in the Valle Serra
tract, about 155 suffered some flood demage. Those that had no direct
flood damage suffered a depreciation in value by virtue of being in
the floocded area. Ihis loss was not included in the flooﬁ damage
survey. Flooding in Alvarado to an average depth of l“ feet did
little residentisl damage as ‘the people were warned and, in some cases,
evacuated by the Alamedsa County Sheriff's Department. :

150. The bulk of industrial (non-residential) damage was suffered
in the Niles area. A steel mill had over $l,000,000 direct damages
and $300,000 indirect losses as a result of L feet of flooding. In the
same area, & tile manufacturer lost $130,000 from flood damages as &
result of 3 feet of inundation. In the Alvarado area, a concrete pipe
menufacturer had $20,000 direct damage and $80,000 indirect losses from
about one foot of flooding. These three manufactueres alone accounted
for over lg million dollars in direct and indirect flood damages. This
amount represente over 36 percent of the total of all flood damages in .
the Alameds Creek Basin. Railroad demage was sustained by the Southern
Pacific Company in the Alvarado-Newark section, and by the Northwestern
Pacific Railroad in the Niles Canyon section.

151. Publiec utility damage was sustained by the San Francisco
Water Department, whose pipeline, bridges, squeduct, dam, and land
were demaged. Interruption of public utility services in the Alameda
Creek Basin wag negligible.
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152. There were no lives lost and no serious health problems
developed,

153. District Office personnel conducted a flood damage survey,
interviewing State, county and local pecple o evaluate losses due
to the storm and flood. Agricultural damage was obtained by investi-
gating approximately 60 percent of the farms in the flood plain and
evaluating the remaining acreage on the ratio of the sampled area to
the total acreage in the flood plain. High-water marks for the
December 1955 flood were established and will be leveled in to mean
sea level datum. The damages resulting from the 22 December 1955
flood for the Alameda Creek Basin total $4,124,600. The breskdown
for these damages is shown in Table 25.

Table 25

Summary of Damages {Floods of December 1955)
' Al ameda Creek Basin

Ttem : 3 Da.mage
Direct : Indirect : Total

Private ' L : s
Residential : $ 428,k00 : $ 19,000 : $  Lh7,kh00
Non-residential s 1,778,600 = 602,000 : . 2,380,000
Agricultural : 880,000 : - : 880,000
Bank erosion* : (63,000): - : (63,000)

Flood-control works - z : ,

(Federal and county funds): 106,900 : - : 106,900
Total Private : $ 3,193,300 : § 621,000 : $ 3,815,300

Public 5 C :
Roads and bridges : & 180,000 : $ - : $ 180,000
Railroads : 84,000 : 20,000 : 104,000
Public utilities. : 17,400 : # : 17,500
Federal, State, and county : 8,900 : e : 8,900
Total Public ' : $ 290,300 : $ . 20,000 : $ 310,300
Total demage : $ 3,483,600 : 61,000 : $ 4,124,600

‘a
R=2d

¥This damage is included in residential and agricultural totals.
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MISCELLANEOUS BASINS IN CONTRA COSTA COUNTY (Area 2)

154. Rodeo Creek drains a relatively small area southeast of the
town of Reodeo on the south shore of San Pablo Bay near Carquinez Strait,
During the storm of December 1955, this creek cverflowed its banks at
the pedestrisn bridge at Second Street and at the next street upstream.
Water flowed along Second and adjacent streeis and came up to the door-
ways of seversl business places bubt in most cases was prevented from
entering by sandbagging. Some of the homes slong the creek bank had
water in their cellars but none in their homes. In general, there was
little damage. It is estimated that the cost of flood fighting and
cleanup amounted to $1,000. Damage to commercial and residential
property was negligible. There was an estimated damege of $1,000 to
county roads. The totsl damage from Rodeo Creek Basin was $2,000.

155. Wildecat Creek drains a relatively long narrow area immediately
south of San Pable Creek and runs through the towns of San Pablo and
North Richmond to discharge intc San Pablo Bay north of the Standard
01l Refinery. The creek overflowed ite benks at the Verdi School in
North Richmond but there was no water in the school building and no
expense except for the purchese of sandbags. Water also overtopped the
levees downstream from the school in small guantity nsar the P. Pippe
property with LlLittle or no damage. At the end of Gertrude Avenue, where
Wildecat Creek enters & slough leading to San Pablo Bay, water overflowed
an ares occupied by & mumber of "Arks." Water came over walkways and
entered some sheds up to a depth of one-<half foot adjecent to the "Arks."
Total flood damage from this creek is estimated to be $1,000 to private
property, principally in damasge prevention snd cleanup work, and $2,000
to county roads. Total damage from Wildcat Creek was $3,000.

156. Unnamed creek north of San Psblo Creek, of very limited drain-
age ares, runs through the northern portion of the towm of San Pablo and
gkirts an industrisl installation &t Rheem on the Santa Fe Railroad to
discharge into San Pablo Bay sbout three-fourths mile north of San Pablo
Creek, The cvecl left its banks just east of the eastern boundary of
e town of Ssn Peblo and flowed southwest through El Portal School
grounds causing damsge to equipment and expense of cleanup. The flow
then continued to the west to the State Highway and then north to rejoin
the stream charrpel. About halfway between the highway and Bheem it
overflowed its banks, flooding a considerable area, including the grounds
of the Bay View School, and causing demage. Downstream from the school,
water overflowed the srea in the vicinity of 13th Street, flowed around
10 to 15 homes, damaged property in garages, and deposited silt over the
area. The flooded aresa extended downgtream to the American Standard
Produets Factory at Rheem causing damage to structures, raw material,
and finished products. Total damages for the basin are estimated to be
$21.,500, itemized as follows: residential direct, $1,000; non-residential
direct, $18,500; public works and schools, $2,000. $100 was expended by
the Nationsl Guard for flood emergency work.
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157. Alhambra, Finole, and Ban Fablo Creeks, Flooding and flood
damages were negligible within cities on these creeks, but damage to
county roads by Alhambrs snd San Pablo Creeks and thelr tributaries
was extensive, causing sn estimated $18,100 on Alhambra Creek and
$87,200 on San Pablo Creek. High-water marks h@ve been established on
these creeks and will be leveled in for future reference. The esti-
mated damages for the small creeks iu Contra Costa County are sum-
marized in Table 26.

Table 26

Summary of Damages (Flcods of December 1955)
Small Creeks in Contra Costsa County

Damage
Toem Direet  : Indireet Total
Residential «$ LYoo 8§ - : $ 4,100
Non-residential : 18,500 1,000 : 19,500
Public buildings 3 2,000 - : 2,000
Roads and bridges : 108,300 : - : 108,300
Total : $ 132,900 : % 1,000 : $ 133,900

o o

COLMA CHEEK BASIN {Area 3)

158. Basin description. Colma Creek has its source in the hilly
regions southwest of Daly City, and flows ixn a gensrally southeasterly
direction to empty inteo San Franciseco Bay in a low marshy ares near the
industrial section of South San Francisco. The basin is approximately
15 square miles in extent, and the topography varies from billy in the
upper reaches to low and flat in the lower reaches. Tt is thickly
populated and contains portlons of the city of South San Francisco and
a number of suburban developments. In the upper portion of the basin,
a considerable number of large cemeteries are located. The low-lying
area near the mouth of the creek comtains many warehouses and light
manufacturing enterprises. A branch line of the Southern Pacific Rail-
way parallels the creek for the gresater portion of ite length, and
Highway U. S. 101 traverses the cenfter of the basin for several miles.
The Bayshore Freeway, an alternate of Righwsy U. §. 101, crosses the
area near the cutlelt into San Francisco Bay.

159, Stomrm rainfall. Meteorologicsl records of the area indicate
that during the storm pericd 15 - 28 December 1955, the heaviest raine
fall occurred during the periods 18 through 20 December and 22 through
2L December. Unofficial precipitation stations in and near the basin
recorded the following amounts of rain:
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Precipitation, inches

‘ 18-20 22~ 2h
Station ' Dee. 1955 . Dee. 1955
Lake Merced 2,12 4,69
San Bruno | 3,03 . B.pp

No records”are a#ailabledof flood,erests or discharges on Colma Creek.
In the opinion of local inhabitents, the heights reached in the Decem~
ber 1955 flood did not greatly exceed past flocds.

160. Flooded areas. Damage in the low-lying areas in South San
Frepcisco which were inundated was primarily to city streets.

161. Description of flood damage snd suwmary of lesses. The only
reported costs were those occagioned by removal of silt from the stream
channel and from streets and sewers. The Corps of Engineers, U. S.
Army, expended $43,200 for removing silt from the stream channel and
the city of South San Francisco expended $8,%00 for cleaning and flush-
ing streets and sewers. The damages for the Colma Creek RBasin are
summarized below:

Table 27

Summary of Damages (Floods of December 1955}
Colms Creek Bssin ‘

3 ' Damage
.b e
P Direct ¢ Indirect - Total
Roads and bridges s & B,ho0 : $ - : $  8,h00
Emergency aid i L3.200 : = ; 43,200
Total : $ 51,600 - : & 51,600

SAN BRUNO CREEK RASIN {Area 3)

162. Basin description. The headwaters of San Bruno Creek are in
the hiliy region to the west of the city of San Bruno. The creek
meanders in & general northeasterly direction to the outskirts of the
city of San Brumo where it goes underground into & men-made chamnel, to
emerge in a low marshy ares near the San Francisco Bay. The basin,
spproximately 3 square miles in extent, is thickly populated and contains
the major portion of the city of San Brunc. It is traversed by Highway
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U, 8. 101 and a branch of the Southern Pacific Railroad. The elevation
of the basin varies from 500 feet in the upper reaches to sea level
&t the mouth.

163. Storm rainfall. The storm periocd on San Bruno began 15
December and extended to 28 December 1955, with the heaviest rainfall
cecurring on 18 through 20 December and 22 through 24t December.
Rainfall stations recorded the following precipitation for these
periods:

Precipitation, inches

18- 20 22 - 24
Station Dec. 1955 Dee. 1955
San Bruno 3.03 6.22
San Francisco Airport 2.07 4,81

o records of stages or discharges are available on San Bruno Creek.

164. Description of flood damages and summary of losses. The only
reported costs due to flood damages on this creek were for removal of
extremely heavy accumulations of silt from the stream channel and from
the streets and sewage system of the city. The Corps of Engineers, U. S.
Army, expended $16,000 and the city of San Bruno $23,000 for this work.
Demages are summarized in Table 28.

Table 20

Summary of Dameges (Floods of December 1955)
San Bruno Creek Basin

Ttem Damage
Direct ¢ Indirect Total
Roads and bridges : & 23,000 : $ - : $ 23,000
Emergency aid : 16,000 - : 16,000
Total : ¢ 39,000 - : $ 39,000

COASTAL STREAM BASINS - SAN MATEQ COUNTY (Area 3)
165. Description. A number of streams, having their origin high

in the Santa Cruz Mountains in the area extending from the southern
boundary of San Mateo County northward to the San Andreas Lake region,
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overflowed their banks in the December 1955 ficod. The principal streams
upon which &ppreciable damages occurred are Pilarcitos Creek, San Gregorio
Creek, Tunitas Creek, aud Pescadero Creek. Pilsrcitos Creek, the northern-
most of the streams, rises in the region slightly south and west of San
Andreas Leke, from whence it flows in & gsperal southessterly direction
for approximately 7 miles and then turns sharply southwest to empty into
the Pacific Ocean at Halfmoon Bay. San Gregoric Creek has 1ts source
near the town of Ia Honda and flows almost due west to the Pacific Ocean.
Tunitas Creek has its origin high in the Santa Cruz Mountains southwest
of the city of Burlingame. It flows in & general southwesterly direction
snd empties into the Pacific Ocean about 25 miles north of San Gregorio.
Pescadero Creek, near the southern boundary of San Mateo County, ocrigi-
nates in the area near the extreme southeast corner of San Mateo County
and flows generally northeast to the Pacific Ocean in the vieinity of

the town of Pescadero. The basinsg of these streams, containing, respec-
tively, 28.8, 53.0, 7.5, and L6.2 square miles of area, sre mountainous
except for the coastel plains near their mouths. Banks are steep and
well defined and generally heavily wooded, especially in the upper areas.

166. Storm rainfall snd stages. mofficisl rainfall reports in-
dicate that the most intensive precipitation prior to the flood occurred
during the periods 19 and 20 December and 22 to 24 December 1955. Fol-
lowing is a tzbulation of unofficial rainfall stations and recordings
in each basin, with the exception of Tunitas Creek for which po records
are aveileble (the nearest station is in the San Gregorio Creek Basin
at the Bastman Estate, Woodside):

Precipitation, inches

18 « 20 20 « 24
Station Dee. 1955 Dec, 1955
Pilareitos Creek Bagin
San Andreas Reservoir 3.25 8.20
Pilarcitos Reservoir 4.10 11.62
Upper Crystal Springs Reservoir 2.25 5.T6
Sen Gregorio Creek Basin
Crystal Sorings Cottage 2.02 k.78
Bastmen Estate, Woodside 3.53 8.46
Searsville Lake 3.69 9.19
Le Honda k.65 6.97
San Gregorio 3,55 7.01
Pescadero Creek Basin
Portola Redwoods State Park 8.32 11.26
La Honda 4,65 6.97
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The maximum recorded discharge of 9,420 c¢.f.s. on Pescadero Creek,
which occurred at 2 A.M. on 23 December 1955, exceeded the previous
peak of 3,##0 c.f.8. recorded 7 December 1952. No records are avail-
able on the other creeks, but inhabitants of the basins of all three
streams assert that stages reached in the December 1955 flocd exceeded
anything in their memories.

167. Flooded areas. Estimates of the flooded areas were derived
by detailed reconnaissance in the field, and the extent of the flood
plains was delineated on the best availeble maps. The estimated gross
areas flooded as a result of the December 1955 flood are given below:

Stream Ares Flooded, Acres
Pilarcitos Creek 29
San Gregorio Creek 159
Tunitas Creek 10
Pescadero Creek 654

168, Evacuations and persons displaced. Information received from
the American Red Cross, calvetion Army, local city officials, and local
inhabitants indicates that about 10 families were evacuated in the
Pescadero area.

169. Pilarcitos Creek demage. Reported losses in this section
were entirely agricultural in nature and consisted principally of
damages to artichoke crops and ercsion of farmland. Estimated damages
were $23,300 direct and $3,100 indirect, or a total of $26,400, which
are sumarized in Tsble 29.

Table 29

Sumery of Damages (Floods of December 1955)
Pilarcitos Creek Basin

Ttem Danrer :
Direct ¢ Indirect 3 Total
Agricultural ) : $ 23,300 :$ 3,100 :$ 26,400

170, San Gregorio Creek damage. Damages slong San Gregorio Creek
were principally agriculitural and totaled $50,500, of which $48,500 was
direct and $2,000 indirect. Removal of slides, repair of roads, and
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clean~up of debris was accomplished at a cost of $1L4,700. The San
Gregorio Creek Basin damages are summarized in Table 30.

Table 30

Sumary of Damages (Floods of December 1955)
San Gregorio Creek Basin

Th - Damage
o :  Direct : Indireet : . Total
Agricultural ¢ $ 48,500 :$ 2,000 : $ 50,500
Roads and bridges : 14,700 - : 14,700
Total 1 $ 63,200 : $ 2,000 : $ 65,200

171. Tunitas Creek damage. The heavy rainfall and rapid runoff
from the steep slopes washed many trees and accumulations of debris into
the stream where they lodged at numerous small bridges over the channel,
causing undercutting of the banks and resulting in numerous slides and
cave-~ing along the roads and at bridge aspprosches. Removal of slides
and repair of demege to bridges and roads cost the State of California
and San Mateo County an estimated $58,300. Tunitas Creek Basin
damages are summarized in Table 31,

Table 31

Summary of Damsges (Floods of December 1955)
Tunitas Cresk Basin

The z Damage
Direct ¢  Indirect Total
Highways, roads, and bridges : $ 58,300 : - : $ 58,300

172. Pescadero Creek damage. The major damage in the basin was
to vegetsble crops, principally artichokes, broccoli, and lettuce, when
an estimated 430 acres of farmland were flooded. Erosion of topsoil,
deposition of silt and debris, and cutting away of creek banks, all of
which was direct demage, resulted in an estimated loss of $17h4,000.
Approximately 15 homes in the town of Pescadero were flooded to a depth
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of about one-half foot. Estimated residentisl damages were $13,600°
direct, and $400 indirect, for a total of $14,000. Commerical damage
was limited to a parts department in a loecal garage and filling
station and was estimated to be $3,600, of which $2,400 was considered
direct and $1,200 indirect. Repair and rehabilitation of county roads
along Pescadero Creek and tributaries and replacement of a 60-foot tim-
ber bridge on Pescadero Road was estimated to cost $43,600. The Corps
of Engineers, U, S. Army, expended about $72,000 in removing log jams
and clearing stream channels. The American Red Cross expended an
estimated $27,700 in the evacuation, maintenance, and rehabilitation
of flood victims. Total estimated expenditures for emergency aid
were $99,700, and are summarized in Teble 32.

Table 32

Summary of Damages (Floods of December 1955)
Pescadero Creek Basin

T Damage :
Direct : Indirect : Total
Agrieultural . ¢ 174,000 - . $ 17k,000
Residential : 13,600 : hoo 14,000
Commercial : 2,400 1,200 : 3,600
Highways, roads, and bridges : 43,600 - : 43,600
Emergency aid s o1, 00 & 72,000 99,700
Total : $§ 261,300 : $ 73,600 : $ 334,900

173. Totel damage, coastal stream basins. The total damage for
coastal streams in San Mateo County 2re summarized in Table 33.

Table 33

Summary of Damages (Floods of December 1955)
Coastal Stream Basing -~ San Mateo County

Tt Damage
.y Direct : Indirect = Total
Agricultural : $ 245,800 : $ 5,100 : § 250,900
Residential : 13,600 : hoo 1%,000
Commercial : 2,400 1,200 3,600
Highways, rcads, and bridges : 116,600 : - : 116,600
Erergency aid ¢ 99,700 : - $ 99,700
Total : ¢ 478,100 : $ 6,700 : $ Lu8L,800
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SAN MATEOC

174, Bagin description.
approximately 34 square miles
from Skyline Boulevard on the

CREEK BASIN (Area 3)

San Mateo Creek drains an area of
in central San Mateo County, extending
easterly side of lower Crystal Springs

Lake to San Francisco Bay, and discharges into the bay at a point
approximately 13 miies south of the southern limits of the city and
county of San Francisco. San Mateo Creek rises in the western part
of the basin and flows easterly until controlled st Skyline Boulevard
by a water supply dasm for the city of Sen Francisco, known as Crystal
Springs Dam. Approximately 30 square miles of the drainege basin lie
above the Crystal Springs Reservoilr. The downgtream portion of the
creek meanders through the city of San Mateo to marshlands adjoining
Lower San Francisgsco Bay. The stream is contained by levees in the
lower reach from Bayshors Highway to the San Mateo-Hayward Bridge
Highway where the stresm passes through highway culverts into the
tidal marsh of Lower San Francisco Bay, with the outlet controlled
by tide gates.

175. Storm rainfall and stages. During the storm period 15 - 28
December 1955, ralnfall reperts indicate the most intense rainfall
occurred during the period 18 - 20 December and 22 - 24 December 1955.
The following rainfall was recorded in the area:

Precipitetion, inches

18 « 20 22 = 24
Station Dec. 1955 Dec. 1955
San Mateo 1.60 5.86
Lower Crystal Springs 235 B85
Pilarcitos Reservoir L. 2l 11,62

During either the night of 23 December or the morning of 24 December
1955, San Mateo Creek overflowed its left hank whers the levee ties into
the Bayshore Highway-San Mateo Bridge cloverieaf, which is lower than
the gsneral height of the levee system downstream. The levee system
downstream of Bayshore contained the stream flow except at culverts
under the San Mateo~Hayward Bridge Highway, at which peoint the highway
is lower than the levee system.

176, Description of the flood. San Matec Creek flowed at approx-
imately bankfull capacity at Highway U, S. 101, causing the storm
drainage system for Mills Memorial Hospital to be ineffective, thus
- backing storm water inte the lower floors. In the vieinity of Bayshore
Highway, the creek overflowed its banks inundating the main approach
to the San Mateo-Hayward Bridge Highway and depositing silt and debris
throughout the genersal sres. Overflow water meandered through the north
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shoreview area, accumulating in a low residential ares for a period of
time urtil the loeal storm sewer systen, which pumps inbo San Francisco
Bay, could accomuodate the additional inflaw., The creek also overflowed
the San Mateo-Hayward Highway where the stream passes under the highway.
This, combined with the aforementioned overflow, resulted in closure

of the San Mateo-Hayward Highway for a period of 12 to 15 hours. During
the night of 23 December and the moraning of 2£h December, the levee on
the right bhank adjacent to residential property became saturated, allow-
ing large quantities of water to seep through and inundate the surround-
ing area to an approximste depth of 3 feet above the gutter line, causing
extensive damage to o residential area where construction was slab-on-
grade. The main factors contributing to the overflow and prolonged high
stage of the creek were a seriss of seascnal high tides and an inadequate
outlet structure under the highway. The outlet structure has since been
replaced by a larger structure. The damages are summarized in Table 3k,

Table 34

Summary of Damsges (Floods of December 1955)
San Mateo Cresk Bagin

Ttem o Damage
Direct : Indirect : Total
Residential : § 26,700 : ¢ 2,500 :$ 29,200
Non-residential : 3,400 - : 3,400
Total : $ 30,100 : 8 2,500 :$ 32,600

SAN FRANCISQUITO CREEK BASIN (Area 3)

177. Basin description. The San Francisquito Creek drainage basin
is an area of approximately 40 square miles, extending from Skyline
Boulevard on the ridge of the Sanbta Cruz Mountains to San Francisco Bay.
The creek enters the bay abt a point approximately 25 miles south of the
southern limits of the city and county of San Francisco. Approximately
85 percent of the drainage ares and its tributaries lies in San Mateo
County, draining the Woodside and Portola Valleys and adjacent mountain
region. The remaining 15 percent lies in Santa Clara County. For a
considersble distance in its lower reaches, this stream forms the
boundary between San Mateo and Santa Clara Counties. To the south is
the oity of Palo Alto, and to the north is the city of Menlo Park, the
town of Atherton, and the unincorporated area of East Palo Alto.
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Tributary streams include West Union Creek, Corte di Madera Creek, Bear
Creek, and Los Trancos Creek. BSan Francisquito Creek rises in the
western part of the basin and passes through Searsville Lake, which is
also fed by Corte Madera Creek and Corte di Madera Creek. The narrow
outlet portion of the drainage basin is along the crest aund southerly
slope of a comparatively extensive ailuvial cone, which extends from
the foot of the hills {approximate elevation 150) to the marshlends
adjoining the bay. The general ground level slopes away from the
stream. Consequently, when San Francisguito Creek overflows, the flcod
waters augment the flood flow of the lower portion of Matadero Creek
on the south.

178. Storm rainfall and steges. During the storm period 15 - 28
December 1955, rainfall reports indicate the most intense rainfall
occurred during the period 18 = 20 December and 22 - 24 December 1955.
The following rainfall was recorded in the area: ;

Precipitation, inches

18 - 20 S22 - 24

Station Dec. 1955 Dec, 1955
Searsville Lake 3.69 9.19
Skylonda 6.64 12.4
- Stanford University 1.86 5.TL
Bastman Estate-Woodside 3.53 8,46
Woodside 5.72 7.80
Schilling 4.5k 10.23
Palo Alto City Hall 1.85 .79

Shortly after 6:00 P.M,, 22 December 1955, a heavy tropical storm,
accompanied by near hurricene winds and torrential rainfall, struck the
entire watershed of the streams that flow through Palo Alte. The water
in Sen Francisquito Creek rose rapidly after 7:00 P.M., and by 9:45 P.M.
was approximately 1 foot below the highweay pavement at Bayshore Highway.
As the stream conbinued to rise and the velocity incressed, it under-
cut the stream banks and, together with the high winds, caused many
large trees to fall into the chaunel. The peak discharge occurred at
approximately 1:30 A.M., 23 December 1955, in the vicinity of Middle-
field Road. The pesak discharge recorded at midnight, 22 December, at
the Stanford University gaging station, 5,560 cubic feet per second
from a drainage area of 35.7 square miles above the gaging station, ex-
ceeded the previcus maximum of 3,650 cubic feet per second recorded in
November 1950. Tt is believed that the December 1955 flood is among
the greatest that have occurred on San Francisguito Creek since

January 1862,
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179. Evacuation and persons displaced. Based on information ob-
tained from the city of Palo Alto and that compiled during flood damage
surveys, it is estimated that more than 1,000 persons were displaced
as a result of the flood. The Red Cross and affiliates established
facilities to care for the evacuees in the Jordon Junior High School,
and many more found refuge with friends and relatives in the local areas.

180, Description of the flood. Sometime between 11:00 P.M. and
11:30 P.M. on 22 December, a log jam at the Bayshore Highway Bridge .
caused the stream to cverflow the south bank above Bayshore Highway.
This water flowed south, parallel to Bayshore Highway and into the city
streets, thus into the Greer Park Subdivision where the water reached
a maximum height of more then 3 feet above the floors of the houses.
Upstream at the Pope-Chaucer Street Bridge another log jam occurred at
approximately the same time causing water to overflow the right bank and
flow into the city of Palo Alte. A% approximately 12:45 A.M., 23 Decem-
ber, the stream was still rising, resulting in overflow of the leveed
bank approximately 400 feet upstream of Bayshore Highway. Overflow also
occeurred in the unleveed section approximetely 2,000 feel upstream of
Bayshore Highway. The total area ficoded Included 1, 171 acres of resi-
dential and commercial property and 69 acres of agrlﬂultural property,
for a totel of 1,240 acres. Peak discharge was observed at approximately
1:30 A.M., 23 December, at which time the creek overficwed its banks
from Middlefield Road for a distance of approwimately 1 mile downstream,
with overflow traveling down the streeis., This exbreme peak was main-
tained for approximately an hour, after which the stream began to fall
gradually and had returned to its bamks by 4:00 A.M. During the period
11:30 P.M., 22 December, to 3:30 A.M., 23 December; the overflow water
flowed over Bayshore Highway aporoximately 10 inches deep nesr the creek,
and 3 inches deep near Matadero Creek to the south. The overflow water
from the creek itraveling by various routes accumulated against Bayshore
Highway and the Matadero-Seale Canal levees, resulting in a water sur-
face higher than the levees of Sesle Canal. The overflow fortunately
washed oub the levees downstream ailowing the flood water in Greer
Park to flow into Seale Cansl, thence into the Matadero-Adobe Creek
flood basin., Downstream from Bayshore Highway the overflow wafer cov-
ered portions of the golf course and subsegquently moved into the alrport
ares when the drainage pumps were unable to handle the volume. Supple-
mental pumps were installed and several days of pumping were required to
eliminate the overflow water in the sirport area. The receding flood
waters revealed that the banks of the creek had been ercded and the
channel enlarged 30 to 4O percent.

181, Summary of iO%SEbo ‘The most concentrated damages were sus-
tained in commercial and residential areas, comprising an area of approxu
imately 1,171 acres, with a maximum inundation of approximately 3_—feet
above floor levels occurring in Greer Park. Damages are summarized in
Table 35.
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Table 35

Summary of Damages (Floods of December 1955)
San Francisquito Creek Basin

T4 Damage
= Direct  : Indirect : Total
Residential : $1,449,800 : § 66,700: $ 1,516,500
Non-residentisl : LB Lt 8,500 : 125,600
Highways, roeds, and bridges : 31,400 : - : 31,400
Emergency aid - 220,500 : : 220,500
Total : $ 1,818,800 : $ 75,200 : $ 1,894,000

MATADERO CREEK BASIN (Area 3)

182. Basin description. Matadero Creek drains approximately 8
square miles of mountainous area and 6 square miles of valley land in
northern Santa Clara County from approximabtely one mile sbove Atasca-
dero Road to the Matadero-Adobe Creek flood basin. WMatadero Creek
and its tributary streams, including Los Robles Creek on the south and
Frenchman's Creek, locally known as Dartmouth Canal, drain the central
portion of the Stanford University Campus, the Stanford Industrial
Research area, and the adjacent foothills. The creek meanders through
the city of Palo Alto collecting inflow from the city's storm drainage
systenm.

183. Storm rainfall and stages. During the storm period 15 - 28
Decenber 1955, rainfall reports indicate the most intense pericd of
rainfall occurred during the period 18 - 20 December and 22 - 24 Decem-
ber 1955. The rainfall in this basin was similsr to that recorded for
the San Frauncisquito Creek drainage basin. The peak discharge recorded
by the U.S.G.S. was 854 cubic feet per second. It is believed that the
December 1955 flood is ameng the greatest of record.

18k, Description of the flood. Between 11:00 P.M. and midnight
22 December 1955, culverts in the vicinity of the Stanford University
Campus and the western city limits of Palo Alto poured water into the
city streets, flooding Highway U. S. 10l and inundating the Mayfield
School. The total area flooded was 102 acres of residential and com=
mercial property. Overflow waters did little damage in homes. A
materisls company suffered damsge to motors and pumps. Debris-laden
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overflow waters poured through a large warehouse area, depositing tons
of 8ilt and debris. The overflow rejoined the creek in the vicinity
of the Southern Pacific Railroad. At its crest, the flood water was
3 inches above the Bayshore Highway pavement. The receding flood
waters revealed that creek banks had been ercded and degradation of
the channel bottom had resulted in the channel being enlarged by 20
to 30 percent.

185. Summary of losses., The major portion of the damages sus-
tained Were to the commercial area and to city streets as a result of
silt and debris deposits. Damages are summarized in Table 36,

Table 36

Summary of Damages (Floods of December 1955)
Matadero Creek Basin

Ttem s Damage
8 Direct ¢ Indirect Total
Residential 1o 9,700 v B 200 $ 9,900
Non-residential r 19,300 : 1,500 20,800
Bank erosion £ 13,0060 04 o : 13,000
Emergency aid : 24,400  : - z 2&,%00
Total : $ 66,l00 & 1,700 = $ 68,100

ADOBE CREEK BASIN (Area 3)

186, Basin descripition. Adobe Creek drains an area of approxi-
mately 9 squeare miles in northern Santa Clara County from Monte Bello
Ridge and Page Mill Rosd in the Ssnta Cruz Mountains to the Matadero-
Adobe fiood basin. The creek meanders through Green Meadow Tract,
Fairmeadow Tract, and Mayview Homesites in the southeastern section of
the city of Palo Alto, and collects the inflow from the storm drainage
gystems of the subdivisions bordering the creek.

187. Storm rainfall and stages. During the storm period 15 - 28
December 1955, rainfall reports indicate the most intense period of
rainfall occurred during the period 18 - 20 December and 22 - 24 Decem-
ber 1955. Rainfall in this basin was similar to that recorded for the
San Francisguito Creek drainage basin. To date, the pegk discharge for
this storm has not been reported. It is believed, however, that the
December 1955 runoff is among the greatest of record.




188. Description of the flood. Between 11:00 P.M. and midnight
22 December 1955, culverts were overflowed due to their inability to
pass discharges for a storm of this magnitude, thus causing the flood
waters to overflow Highway U. S. 101 with resultant flooding of 73
acres of residential property and 45 aeres of agricultural land, for
a total flood plain of 118 acres. The accumulated water impounded
behind Highway U, 8. 101l resulted in the major portion of the damages
sustalned in this area. Berious bank erosion and the cutting of a
nev channel in the foothill area above elevation 200 resulted in large
damages claimed for a limited number of residences.

189. Summary of losses. The major portion of the damage sus-
tained was to residences and wag attridbutable to bank erosion and the
formation of a new gtream chanpel. Demages are summarized in Teble 37.

Table 37

. Swpmary of Damsges (Flood of December 1955)
. Adobe Cresk Basin

Damage

R : Direct ' : Infirect : = Total
Agricultural :$ 15,000 : $ - : $ 15,000
Residential - 70,500 Loo : 70,900
Non-resgidential : 00 : - : -

Potal _ : $ 86,h00 : & Loo : $ 86,800

FERMANENTE CREEK BASIN {Area 3)

190. Basin description. Permanente Creek originates high in the
Banta Cruz Mountains between Saratogs and Log Altos. It drains an srea
of ‘approximately 16 square miles and the basin ‘topography varies from
mountainous in the upper raa@hes to flatlands in the lower reaches of
the stream. ‘ITts course is s generally in a northward direction, meander-
ing through the city of Mountain View and emptying into San Franeisco
Bay slmost due north of Mountain View. In its middle and lower reaches
the bagir is densely settled, containing portions of the cities of Los
Altos and Mbuntaln.vmew, end a pomber of suburban developments. Agri-
cultural areas are intensively farmed and include a large number of
apricot, prune, and pear orcherds. The basgin is adequately served by
Federal, Stete; and County highways and a branch railroad line of the
Southern -Pazific Company.
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191. Storm rainfall and stages. During the storm period 15 - 28
December 1955, records indicate the heaviest rainfall occurred during
the periods 18 - 20 December and 22 - 24 December 1955. The following
precipitation was recorded in the area:

Precipitation, inches

18 - 20 22 - 24
Station Dec. 1955 Dec. 1955
Los Altos = Rexworthy 3.Th 5.62
Stanford University 1.86 EoTL
Palo Alto City Hall - 1.85 k.73

192. Recorded gage heights or discharges are not available on
Permanente Creek, but long-time residents of the area assert that the
Decenber 1955 flood was the highest they had ever witnessed. The
heavy rainfall and rapid uncontrolled runoff from the mountains,
uprooted and washed out many trees and accumulations of debris which
were carried downstream where they became lodged at culverts and
other restricted points, blocking the channel and causing the creek
to overflow its banks. A number of culverts and bridges in the city
of Mountain View were extensively damsged by undercutting and scour-
ing out of the gpproaches.

193. Flooded areas. A detailed reconnaissance of the area re-
vealed an estimated 770 acres inundated, most of it in the lower
reaches of the stream.

194. Evacuationg and persons displaced. Residential damage from
Permanente Creek waters was minor as far as monetary damages were con-
cerned. However, a number of families residing in the lowland areas
had to be evacuated, fed, and housed during the flood period. About
100 persons were evacuated from this area and maintained for periods
up to two weeks.

195. Flood damages and summary of flood losses. The greatest
rveported damages were to agriculture, principally in the lower reaches
of the stream. Damage to cauliflower, broccoli, stock feed, and loss
of livestock and heevy erosion of land along the channel smounted to
$67,300, of which $38,500 is considered direct and $28,800 indirect.
Residential losses, almest all of which occurred in the city of
Mountain View, were light, amounting to only $4,700. Damages were
caused by local overflow due to blocking of culverts by debris. . The
principal commercial loss was suffered by a salt company which re-
ported extensive losses due to infiltration of salt beds by creek
waters. Damage to restaurants, motels, and shops in Mountain View
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brought the total estimated demage to $24,200, of which $22,800 is
direct and $1,400 indirect losses. Repair and rehebilitation of cul-
verts, bridges, and streets, cleaning of debris and silt from sewers,
and miscellaneous repairvs to city property damaged by flood waters,
will cost the city of Mountain View an estimated $43,300. The Ameri-
can Red Cross spent an estimated $3,000 for the evacuation, care,

and rehabilitation of flood victims in the Permanente Creek Basin.
The damages are summarized in Table 38.

Table 38

Summary of Damsges (Floods of December 1955)
Permanente Creek Basin

Ttem A €2

:  Direect :  Indirect Total

Agricultursl . $ 38,500 :$ 28,800 : $ 67,300

Residential : 3,800 900 4,700

Non-residential : 62,300  : 5,200 67,500

Emergency sid $ 3,000 2 = % 3,000
Total ¢ & 107,600 : $ 34,900

$ 142,500

STEVENS CREEK BASIN (Area 3)

196. Basin description. Stevens Creek originates high in the
Santa Cruz Mountains west of the town of Saratogs and drains an area
of approximately 24.6 square miles, of which 6.6 square miles lie
above the Stevens Creek Reservolr. This reservoir has a storage
capacity of 3,955 acre-feet and is located about ls miles southwest
of Monte Vistuo From the reservoir, the creek flows almost due north,
passing east of the city of Mountein View and west of Moffet Field
Naval Alr Station to empty into San Francisco Bay via the Matadero-
Adobe Creszk flood basin and Mayfield Slough., Topography of the basgin
varies from mountainous in the upper reaches to flat in the lower
reaches.

197. Storm rainfall and stages. Records of the storm of 15 - 28
Decenber indicate that the most intensive perieds of rainfall occurred
during the periods 18 - 20 December and 22 - 24 December 1955. Rain-
fall reported for the sres during these periods is given below:
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Precipitation, inches

: 18 - 20 22 - 2h
Station .. Deco 1955 Dec. 1955
Stevens Creek Reservolr 7.09 10,58
Black Mountain 10.66 1185
Portola Redwoods State Park 8.93 11.26
Los Altos = Rexworthy 3. Th 5,62

The crest of 8.25 fset reached at 4:00 P.M., 23 December, on the
Cupertino gage, was the highest stage attained by this stream during
the period of record (1930 to date), exceeding the previous record

of 7.05 feet established 28 February 1940. The extremely heavy rains,
coupled with rapid runoff, and the inadequate drainage system in the
basin, would undoubtedly have resulted in much greater damage had 1t
not been for the conmbrol exerciged by the Stevens Creek Reservoir in
the headwaters of the stream. Interviews with local inhebitants who
experienced flood damage indicated that the principal factors causing
overflow were inadeguacy of existing culverts and the clogging of
drains and constricted cpenings by large sccumulations of orchard
cuttings, debris, and trash thrown into the stream. Numerous citizens
claimed they spent hours pulling debris from the stream, in order to-
let the water out, only to have to repeat the task a few hours later.

198, Flooded arems. It has been estimated that approximately
1,325 acres, mogt of it in the area adjacent to the mouth of the
stream, were inundated by the waters of Stevens Creek. The extent
and location of flooded areas were estimated by reconnalssance of the
territory and defined on the best maps available. Numerous high-water
marks were established along the stream, and their locations and
descriptions recorded. The estimated gross area flooded is given
below: ‘

Ares
i ; (acres)
San Francisco Bay to Bayshore Freeway 1,026
Bl Cemino Real to Southern Pacific
Railroad 219
Southern Pacific Railroad to Reservoir mmm§2
1,325

199. Flood damages znd summsry of losses. The principal losses
recorded in the Stevens CUreek Basin were to agriculture, mainly in the
lower reaches of the stream. The heaviest recorded loss was to a
lilvestock company which lost L4L7 hogs and was unsble to operate for
approximately 5 months, Estimated losses in livestock, feed, and loss
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of business to this company were $76,300. Units of the California
National Guard were successful in removing the major portion of the
livestock in this area by means of amphibious vehicles. Other agri-
cultural losses in the lower reaches and to crchards in the reaches
above El Camino Real Highway account For & total less of $239,800,
of which $116,700 is considered direct and $123,100 indirect. Nearly
all residential losses were in the city of Mountain View and were
due to local overflow caused by clogged culverts. A few families -
left their homes for one or two days, but none required evacuation
or assistance from the American Red Cross or other agencies. Total
estimated residential demsges were $20,100. Approximately $7,000
of this sum represgents losses due to heavy erosion of stream banks
in residential areas between Fremont Avenue and Stevens Creek Road.
The chief commercial losses were suffered by & salt company which
reported damages of approximately $41,900 due to overflow of salt
beds by waters from Stevens Creek, Total non-residential losses
attributed to Stevens Creek were $43,100, of which $42,500 were con-
sidered direct and $600 indirect. Replacement of 4 bridges, repair
of 2 sections of the Mountain View-Stevens Creek Road, and genersl
repair and cleanup of culverts, roads, and bridges damaged by waters
of Stevens Creek cost an estimated.$91,900° Total damages are
summarized in Table 39.

Table 39

Summary'bf Damages (Floods of December 1955)
Jtevens Ureek Basin

Da.ma,ge
e Direct : Indirect Total
Agricultural : $ 116,700 : $ 123,100 : $ 239,800
Residential : 19,200 “ 1 900 +'ET 20,100
Non-residential : Lo,500 60 43,100
Highways, roads, and bridges : 91,500 e 91,900
Tobal 1 $ 270,300 "¢ 124,600 ' E 394,900

emi

GUADALUFE RIVER BASIN (Ares 3)

200, Besin description. Guedalupe River rises high in the Santa
Cruz Mountains between Los Gatos and New Almsden and flows in a general
northerly and westerly direction through central Santa Clara County
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to empty into San Francisco Bay at the city of Alviso. Principal
tributaries are Alamitos Creek, Los Gatos Creek, and Saratoga Creek.
Saratoga Creek, which joins Guadalupe River in the tidal area of
Alviso Slough, has two main branches -- San Tomas Aquinas and:
Calebazas Creeks. The river and its tributaries drain a total area
of approximately 365 square miles. The drainage area of Guadalupe
River Basin is epproximately 219 square miles and varies from
mountainous terrain in the upper reaches to low flatlands in the
lower reaches. Guadalupe Reservoir, with a storage capacity of
3,460 acre-feet, is located on the headwaters of this river.

201, Storm rainfall and stages. The peak discharge of Guada-
lupe River at San Jose was 5,740 c.f.s. on 23 December 1955, which
did not exceed the previous maximum discharge of 8,680 c.f.s. re-
corded in February 1940, However, the December 1955 flood at San
Jose would undoubtedly have surpassed all previous records and
caused much greater damage hed it not been for the control exercised
by new conservation reservoirs. Continuous and heavy rainfall,
occurring over a period of several days prior to the flood, loosened
and scoured out large trees and accumulations of debris which floated
downstream and became lodged at bridges and culverts, obstructing
the channel and causing severe local flooding. Erosing and under-
cutting of the banks and adjacent lande also contributed to the flood
hazard by aggradation of the channel. Records of the storm of 15 - 28
December 1955 indicate that the most intensive precipitation occurred
during the periods 18 - 20 December 22 - 2L December 1955. Rainfall
reported for the Guadalupe River area during these periods are given
below:

Precipitation, inches

18 - 20 22 - 24
Station Dec. 1955 Dec. 1955
Santa Clara University 3.01 4,18
Toyon Avenue ‘ 1.55 3.60
Alviso - Leslie Salt Co. 46 2.79
'Baratoga Summit 1h.be : 19.45
Los Altos = Rexworthy 3.7k 5.62
Lexington Dam 9.35 12.47
Guadalupe Reservoir 8.65 8.63
Los Gatos_ [ 16.80 21.56
Almaden Reservoir 8.92 11.99
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202, Flooded areas. The estimated gross areas inundated in the
Guadalupe River Basin during the December 1955 flood are as follows:

Stream

Guadalupe River, Main Stem
Mouth to Brokaw Road
Broakaw Road to Hillsdale Avenue
Hillsdale Avenue to Robertsville

Guadalupe River Tributaries:

Alamitos Creek
Mouth to Twin Creeks

Los Gatos Creek
Mouth to Vasona Reservoir ,
Vasona Reservoir to Lexington Reservoir

Saratoga Creek, Main Stem
Mouth to Bayshore Freeway
Bayshore Freeway to El Camino Resal
El Camino Real to Stevens Creek Road
Stevens Creek Road to Saratoga

paratoga Creek Tributaries:
Calabazags Creek
Mouth to El Camino Real
El Camino Real to foothills

San Tomas Aquinas
Mouth o Bayshore
Bayshore to El Camino
El Camino to Stevens Creek Road
Stevens Creek Road to foothlills

Subtotal CGuadalupe River Tributaries

Total Guadalupe River Basin
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Acres Flooded

Reach

2,050
10
200

770

190

2,690
1,100

360

350
90

-

760
80
110

820

e s

7,380

Total

5,260

770

190

Lh,210

Lho

1,770

LY e 3 e B T

12,640



203. Loss of life. No loss of life was reported in the Guadalupe
River Basin due to the December 1955 flood.

204, Evacuations and persons displaced. From data obtained from
FCDA, American Red Cross, local fire end police departments, churches,
and loecal inhabitants, it is estimated that approximately 200 Pamilies
were evacuated from Alviso and Agnew. Evacuations were for periods
ranging from one day to two weeks. No families were permanently dis-
placed as no homes were destroyed by flood waters.

205, Flood damages and summary of losses, The most concentrated
losses were suffered within the city of Alviso, where practically the
entire town was under water at depths up to 5 feet. There were 21
commercial estsblishments, 6 industrial plants, 3 churches, and 171
residences inundated, with servieces discontinuned for periods varying
from several days to more than a month. Owners of warehouses and com-
mercial buildings in the area report loss of {epsnts and inability to
secure new ones due to the flood hazard. Considerable damage to
streets and sewers was reported. Flood-damage surveys attained 100
percent coverage. Total estimeted flood demage for the city is $2ll,500.

206. Agriculture. Approximately 4,160 acres devoted to agricul-
ture were flooded along the main channel. Principsl damage to agric-
cultural products was to pears and cavliflower. A number of farmers
in the area lost livestock and stock feed. Approximately 1,300 feet
of levee was damaged sufficiently to require repair. Total estimated

agricultural losses were $246,600, all direct.

207, Commercial., Urban commercial properties in reaches report-
ing flood damages along the main stem are almost all located in the
city of Alviso. Two large warehouses devoted to storage purposes, an
oil extracting company, a number of taverns, night clubs, and grocery
stores were damsged in amounts varying from slight to exceedingly
severe. The only other demage to commercisl establishments on the
main stream was in San Jose where a local canning company reported
minor damages to one of their storage buildings. No rural commercial
losses were reported. Estimated tobtal commercial damasges attributable
to the main stream were $182,900, of which $150,200 is direct and
$32,700 is indirvect.

208, Residential. The only residential damages reported along
the main stem were in. the city of Alviso where approximately the
entire town was inundated. Although no homes were completely de=-
stroyed, almost all reported damage. The majority of a number of
house trailers in the town prior to the flocd were removed in time
to prevent serious damasge. Estimated residential damages from the
g&ln stem were $53,700 direct and $2,300 indirvect, for a total of

56,000 .
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209. Utilities and communications. No serious damage to facilities
or properties was reported by the utilities and communication interests
in this ares.

210. ©Stabte property. The State Hospital at Agnew reported damages
to roads, grounds, and fences totaling $10,000.

211. Highways, roads and bridges. Damages to State and county
roads, bridges, and highways along the main chennel amounted to approx-
imately $81,400, of which $53,000 was allotted to repair of the Almaden
Road Bridge, $25,000 for two major washouts on Almaden Road, and the
remaining $3,400 for minor repairs and washouts within the area.

212. City property. All damage to muncipal property along the
main channel cccurred in the cities of Alviso and Sen Jose. Damages
consisted of emergency repalrs of sewers and pavements, removal of
debris and slides from streets, bridges, and the streambed, and pro-
tection of flood=control facilities, Fstimabted municipal damage at San
Jose was $55,100, of which $39,100 is direct and $16,000 indirect.
Alviso reported $30,000 direct and $5,000 indirect damage, for a total
of $35,000. Total estimated municipal demages were $69,100 direct
and $21,000 indirect, or $90,100, attributable to the main stream,

-213. Rallroads. The Southern Paciflc Railroad Company reported
damage to roadbed fills and miscellaneous property at Alviso and
temporary suspension of service for 2 days. Damages were estimated

at $15,500 direct and $10,700 indirect, or a total of $26,200.

21k, PEmergency sid. The Corps of Engineers, U. S. Army, gave
emergency assistance in the form of sandbagging levee breaks, channel
clearing, remcoval of debris, and levee restoration on the Guadalupe
River to the extent of $47,800. National Guard expenditures amounted
to $4,500 and included pay of persornel engaged in flood-emergency
work, subsistence, and equipment supplies. The American Red Cross
spent $8,000 for relief and rehabilitation of flood vietims in this
area. Total emergency aid amounted to $60,300. Damages for the
Guadalupe River, main stem, are summarized in Table 40,
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Table 40O

Summary of Damages (Floods of December 1955)
Guadalupe River Basin, Main Strean

Ttem : Sanege
Direct s -Indirect ¢ Total
Agricultural : $ 246,600 @ $ - : & 246,600
Residential : 535700 ; 2,300 56,000
Non-residential - 227,300 55,700 ¢ 283,000
‘Highways, roads, and bridges : 82,400 w 1 81,400
Railroads 3 15,500 1 12 00 . 1 26,200
Emergency aid 3 60,300 : - 3 60,300
Total s 5 684,800 : $ 68,700 : $ 753,500

215, Alamitos Creek, the second largest tributary of Guadalupe
River, has its source south of New Almaden, and drains an area of
about 35 square miles. TIts course is generally northwesterly to its
Junetion with Guadalupe River about 2 miles south of the city of San
Joze. Calero Reservolr with & capacity of 9,213 acre-~feet and Almaden
Reservoir with a capacity of 1,972 acre-feet are located on the head-
waters of Alamitos (reek. Aversge precipitation in this area was
10,31 inches in the L-day storm period preceding the flood. Agricul-
tural demages on 770 acres imumdated amounted to $108,500 and cone
sisted primarily of eresion of topsoll and deposition of silt and
debrig in orchard areas. Damages to houes and grounds in the town of
New Almaden amounted to $31,100, of which $30,100 was direct and
$1,000 was indirect. Very heavy erosion of lands along the creek was
suffered by property owners. Trees, stone and concreie retaining
walls, barbecue pits, fences, and garden furniture were washed away
and demolished. The most severe damsge to urban commercial property
was incurred by the New Almaden Museum, which suffered losses totaling
$5,600. Two taverns and & dinner club had considerable damage to
their grounds and gardens. Total urban commercial demages were esti-
mated to be $11,500, of which $10,100 wes direct and $1,400 was indirect.
Rursl commercisl damage was severs. Al a summer resort downstream from
the town of New Almaden, over 100 picnic tables, 30 barbecue pits,
and other articles wers destroyed. Extensive clearing and rehabilita-
tion was necessary for the large modern swimming pool and filter house
located on the property. Upstream, above the Almsden Reservoir, in
the small settlement of Twin Creeks, three privately owned bridges were
washed out. Two houses abt a summer resort were damaged severely and
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a considerable amount of damage was inflicted to the grounds snd
furnishings. Total rural commercial damages were estimated to be
$40,100, of which $38,600 was direct and $1,500 indirvect. Damage
to highways, roads, and bridges consisted of the cost of repair and
rehabilitation of Alamitos Creek Bridge and repair and replacement
of county roads washed out in this area, amcunting to $11,600, all
direct. The total damage attributable to Alamitos Creek is sum-
marized in Table 4l.

Table 41

Summery of Damages (Floods of December 1955)
Alemitos Creek Basin

o

Ttem 2 Damage
Direct ¢  Indirect Total _
Agricultural : $ 108,500 : $ - : § 108,500
Residential : 30,100 1,000 31,100
Non-residential : 48,700 : 2,900 51,600
Highways, roads, and bridges : EPFEO0 FEADL 0w : 11,600
Total , : $ 198,900 : & 3,900 $ 202,800

216. Los Gatos Creek, the main tridbutery to the (usdalupe River
system, has its origin south and east of the city of Los Gatos, and
drains an area of approximately 60 square miles in Santa Clara County.
It flows in a generasl northeasterly direction to its junction with
Guedalupe River in the city of San Jese., Lexington Reservoir, with
a storage capacity of 25,100 acre-feet, 1is located on Los Gatos Creek
about 1z miles south of the city of Los Gatos. Slightly downstream
from Los Gatos is Vasona Reservolr with a capacity of 750 acrewfeet.
Another small reservoir, Austrian Reservoir, capacity unknown, is
located about 6% miles sbove Lexington Dam. The average precipitation
in this area in the L-day storm period prior to the Tlood was 10.66
inches. No agricultural damages were reported in the Los Gatos Creek
Basin. ‘Damage to residences in Los Getos was minor. No buildings
were inundated as a result of overflow of the creek itself. A gtorm
drain leading into a tributary of the creek clogged with debris snd
overflowed, putting four feet of water into two basement apartments.
Total residential damege was estimated at $6,600, of which $6,100 was
direct and $500 was indirect. The only commercial damage reported in
the city of Los Gatos was to a theater. The damage, amounting to
$300, was caused by overflow from a storm drain loceted in the rear
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of the theater which clogged with debris. The county road system in
the valley sustained demages from slides and washouts in the amount
of $162,700, all of it direct. Existing drains were inadequate to
handle the rapid runoff from the mountains. Costs to the city of Los
Catos for clearance of debris and emergency repairs to roads, bridges,
culverts, and other public feecilities resulted in $4,000 direct and
$1,600 indirect damages, for a total of $5,600. Totel demages for
the Los Gatos Creek Basin are summarized in Table L2.

Table 42

summary of Damages (Floods of December 1955)
Los Gatos Creek Basin

Item ' Demsge
Direct ¢ Indirect Total
Agricultural : $ - : $ - . 4 3
Residential : 85,100 | 500 6,600
Non-residential : 4,300 1,600 5,900
Highways, roads, and bridges : 162,700 _ : - : 162,700
Total : $173,100 : $ 2,100 : $ 175,200

217. Saratoge Creek has its headwaters near the town of Saratoge
and flows generally north and east through Santa Clara County, crosses
Highway U. 8. 101 west of the city of Santa Clara, and thence flows
almost due north to a junction with Guadalupe River at the city of
Alviso. The drainage ares 1s approximately 16.5 square miles in extent
and varies from mountainous terrain in the headwaters area to flat
lowlands in the lower reaches. Approximately 12.5 inches of rain fell
in the b-day storm period preceding the flood. Estimated agricultural
damages to ferm lands, buildings, crops, stock, and equipment amounted
to $503,100, all direct. Approximstely 4,190 acres were inundated.

The most intensive residential damage from flood waters of Saratoga
Ureek ocecurred in the town of Saratoge. Overflow of the creek caused
heavy erosion to grounds along the stream; in some cases as much as
four feet of topsoil was washed away. An ornamental Japanese garden,
erected at considerable expense, was totally destroyed, along with a
number of fruit and other trees. A valuable collection of flower bulbs
was logt by another property owner. A contributory factor in the over-
flow of the creek was the presence of some huge stock piles of gravel
in a quarry just above town. Heavy rains washed this gravel down into
the streambed, raising it several feet. Large trees and other debris
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collected at the Saratoga-Sunnyvale Road Bridge also adding to the over-
flow condition. A number of homes in the clty of Santa Clara were also
inundated. Total damage to residential homes and property was estimated
at $111,300, of which $106,700 was direct and $4,600 was indirect.
Greatest individual loss to commercial property was that of a restaurant
and motel in the cilty of Santa Clara. Losses to the building and con-
tents were approximately $20,000., Also severely damaged were picnic
grounds at Saratoga which sustained estimated damages of approximately
$10,000. A number of shops and motels in the city of Santa Clara were
also damaged, bringing the total estimated commercisl damages to
$100,600, of which $93,800 was direct and $6,800 was indirect. Repair
and rehabilitation costs of State and county roads and highways is
estimated at $138,300. Of this figure, $116,000 was for the removal of
slides, restoration of roadway surface and drainage, and replacement of
protection walls and culverts on State Highway No. 9 between Saratoga
and Saratoga Gap. BExpenditures for emergency flood measures and reha-
bilitation of streets, sewers, and other properties of the city of
Santa Clars were estimated to be $33,200, of which $28,600 was direct
and $4,600 indirect damages. Based upon informetion received from the
American Red Cross, the California Wational Cuard, and local city
officials, it is estimated that $2,400 was spent for evacuetion, relief,
and rehsbilitation of flood victims. The total damage sustained in
the Saratoga Creek Basin is summarized in Teble 43,

Table 43

Summary of Damages (Floods of December 1955)
Saratoga Creek Basin

T : Damage ]
Direct :  Indirect Total
Agricultural . & 503,100 s . $ 503,100
Residential : 106,700 4,600 111,300
Non-residential : 122,h00 11,400 133,800
Highways, roads, and bridges : 138,300 - : 138,300
Emergency aid % 2,00 - § 2,400
Total : $ 872,900 : $ 16,000 : $ 888,900

e
o

218. gan Tomas Aguinas Creek originates a short distence north-
west of the town of Los Gatos. It flows generally north to its con-
fluence with Saratoga Creek approximately & mile north of Bayshore
Highway, which it crosses approximstely 1 mile southwest of the town
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of Agnew. This stream drains an area of approximately 20 square miles
in Sspta Clara County, most of which is flat to gently rolling terrain,
Precipitation smounted to approximately 13 inches ‘in the h-day storm
period preceding the flood. Approximately 1,500 seres of sgricultural
land was inundated as a result of overflow of San Tomss Aguinas Creek.
Principal damege resulted from erosion of orchard land, Agricultural
damages were estimated to be $101,100, all of which are considered
direct losses. Residential damsges were relatively minor. Greatest
losses were reported in Bowers Subdivision in the city of Santa Clara
vhere estimsted damages smounted to $24,200. The town of San Tomas
guffered losses estimated at $13,400. Losses in the city of Campbell
were about $6,800. Additional minor dammage totaling about $600 wes
reported by the city of Santa Clara and the town of Agnew. Total
residential damage was $54,000, of which $50,400 was direct and
$3,600 was indirect.. Minor commercial demages to service stations,
grocery stores, and shops totaled $4,900, of which $lt,500 was direct
and $400 was indirect. Repair and rehabilitation costs of streets,
sewers, culverts, drains snd public facilities in the cities of

Santa (lars snd Sunnyvale are estimated at $37,L00, of which $35,400
were direct dameges and $2,000 were indirect. Expenditures for
clearing of debris and slides from, and repeir o, the State and
county road systems amounted to $17,600, all direct demsge.. Heavy
erogion of banks and levess occourred on this stream, especially in
the ares between Bayshore Highwsy and Homestead Road. Damages from
bank erosion in this ares are estimeted at §17,300. Based upon in-
formation received from the American Red Cross, city officlsals,
police and fire departwent personnsl, and local inhabitants, it is
estimated that $3,000 was expended in direct relief emergency aid

as & result of flooding. Damsges atiributable to San Tomas Aquinas
Creek are sumarized in Teble bk,

Table 4b -

Summayry of Demages (Flﬁéd& of December 1955)
San Tomas Aguinas Creek Basin

Damage .

Ko Direct : Indixect : Total
Agrieultural : & 101,100 : $ = : § 101,100
Residential : 3 50,400 3,600 54,000
Non-residential § 39,900 2,800 k2,300
Highways, roads and bridges 17,600 - : 17,600
Bank cubting & 17,3007 3 - ¢ oS 175300
Emergency aid : 3,000 = = ¥ 3,000

Total ¢ $ 229,300 :$ 6,000 : $ 235,300
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219, Calsbazas Treek has its source high in the Santa Cruz
Mountsins west and north of the town of Saratoga. It flows in a general
northeasterly direction, crosses Highwey U, 8. 101 near the western
boundary of the ecity of Santa Clara, thence flows due north for approx-
imately + mile where it turns sharply eastward 7/10 mile from its
junction with Saratoga Creek. The drainage basin encompasses spproxi-
mately 15 square miles of area in Santa Clara County and its topo-
graphy varies from mountainous in the upper reaches to gently sloping
in the lower reaches. Rainfall during the storm period prior to the
flood averaged 12.5 inches. No agricultural dsmages were reported in
the Calsbazas watershed. Residential damages attributable to Calabazas
Creek were relatively severe, especially in the Greenvale Subdivision
of the city of Sunnyvele. Damages varying from minor to severe were
reported in this section, with 166 homes inundated up to depths of 3
feet. The major cause of the overflow, according to local ishabitants,
was the blocking of the stream channel under the Southern Pacific
Railroad Bridge by excessive debris. Damages to homes and properties
in this and other areas along the creek were estimated at $231,400,
of which $215,900 was direct and $15,500 was indirect damage. Directh
damages requiring repair and rehebilitation of county roads and high-
ways are estimated to be $14,100. Cleanup of streets and sewers, and
repair and rehabilitetion of streets, sewers, culverts, and drains in
the cities of Sunnyvale and Santa Clara was estimated to have resulted
in damages of $48,800, of which $41,200 was direct damage and $7,600
was indirect. The American Red Cross and the California National ’
Guard are estimated to have spent $10,300 in direct emergency relief
in the evacuation, maintenance, and rebabilitation of flood victims
in the Sunnyvale-Sante Clars Ares. Demsges abtributable to Calsbazes
. Creek are summarized in Tsble L5.

Table 45

Summary of Damages (Floods of December 1955}
Calabazas Creek Basin

Ttem e R |
Direct : Indirect : Total

Agricultural : & - : § - 5 -
Residential : 215,900 15,500 - 231,400
Non-residential : 41,200 7,600 h&,500
Highways, roads, and bridges : 14,100 - : 14,100
Bmergency aid : e Bas00, .2 - : 10 , 300
Total : $ 281,500 : $ 23,100 : $ 30k,600

o
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220, Total demages in the basinsg of Guadalupe River and its
tributaries are summarized in Table U6.

Table 46

Summary of Demages (Floods of December 1955)
Guadalupe River Basin and Tributaries

Tt Damage
b Divect  : Indirect . Total

Agricultural : $ 959,300 : $ - : $ 959,300
Residential - 462,900 : 27,500 490,400
Non-residential : 483,800 : 81,600 : 565,400
Highways, roads, and bridges : k25,700 - : 425,700
Railroads : I5.8500 & 10,700 : 26,200
Bank cutting : 17,300 3 - : 17,300
Emergency aid : 76,000 - 3 76,000

Total : $ 2,440,500 : $ 119,800 : $ 2,560,300

&

(OYOTE CREEK BASIN (Area 3)

221, Basin description. This streamoriginates in the mountainous
area north and east of the city of Gilroy, in the Mount Hamilton Range.
The drainage area is 239 square miles according to data from the U. S
Geological Survey. However, this figure includes only the area above
the Julian Street Gage in the city of San Joge. Total drainage for
Coyote Creek and its tributaries is approximately 39k square miles.

In general, Coyote Creek flows in a northwesterly direction, travers-
ing practically the eotire length of Santa Clara County and entering
the lower end of San Francisco Bay approximately 8 miles northwest of
the town of Milpitas. Coyote Reservoir, capacity 24,560 acre-feet, is
located on the upper reaches of Coyote Creek near the town of San Martin
in southern Santa Clars County. Anderson Reservolr, storage capacity
75,000 acre~feet, is located a few miles downsiream near the town of
Madrone. Topography of the basin is chiefly hilly to mountainous ex-
cept for low flat areas near the creek mouth. Principal tributaries
of Coyote Creek are Las Animas Creek, San Felipe Creek, Canada de los
Osos, Silver Creek, Penitencia Creek, and Fisher Creek.
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292, Storm rainfell and stages. During the storm period 15 - 2k
December 1955, records indicate that the heaviest rainfall occurred
during the periods 18 - 20 December and 22 - 2 December. Recorded
rainfall for these periods is given below:

Precipitation, inches

| 18 - 20 22 - 2k
Station Dec. 1955 Dec. 1955
Mount Hamilton 2.95 11.23
O'Connell Ranch 4.20 6.29
Besson - 3.97 13.86
Oak Flat Ranch 3.62 6.56
Anderson Dam 3.88 6.32

Coyote Creek digcharge sbove the Leroy Anderson Dam was fully con-
trolled by conservation reservoirs. Below the dam, the discharge was
of minor importance. Heavy rains and overflows washed trees, cuttings,
and other debris into the stream chammels. This drift accumulated at
constricted points in the channels, blocking the Tlow and causing
severe local flooding.

223, Areas flooded. 'The gross acreage inundated by the December
1955 flood in the Coyote Creek Basin was as follows:

Acreg Flooded
Stream ___Reach Total
Coyote Creek, Main Stenm 532
Mouth to East Shore Freeway 532
Coyote Creek Tributaries:
.?eniteﬁéia Creek
Mouth to Calaveras Road Loz
Silver Creek
Mouth ~to Tully Road ' : 868
Fisher Creek
Mouth to Willow Spring Canyon . kBo
Subtotal -Coyote Creek Tributaries 1,770
Total Coyote Creek Basin 2,302
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20l,,- Flood damages and summary of losses. Flood damages in
Coyote Creek Basin were relatively minor. All damages reported were
agricultural in nature, consisting of soil erosion and deposition of
debris and silt over orchards and farmlands. Flood damage surveys
were made on a basis of 50 to 75 percent coverage.

225, - Coyote Creek, main stem. The only damages reported on
the main stem of Coyote Creek were in the low flatlands near the
mouth and consisted prineipally of damage to pastureland from deposi-
tion of silt. Some damage to private flood-protection works was also
noted. Approximately 532 acres were inundated and losses were esti-
mated at $59,300, all direct damege, as indicated in Table 47.

Table 47

Sunmary of Damages (Floods of December 1955)
Coyote Creek Basin, Main Stem

Them ge ;
Direct : Indirect Total
Agricultural 2 059,300 1 Bboos : $ 59,300

226, Penitencia Creek, one of the main tributaries of the Coyote
Creek system, rises in the foothills of the Santa Cruz Mountains south
and east of the city of Milpitas in Santa Clara County. Its general
course is northwesterly to its junction with Coyote Creek. The
greater part of the basin consists of flat to gently sloping areas with
only & small portion of the upstream section of mountainous character.
Ponding of creek waters in the Milpitas area inundated approximately
o2 acres and resulited in considerable damage to frult trees, principally
spricot. Losses of wheat, oats, and barley were also reported. Ponding
was caused by inabiliity of existing drainage facilifies to handle the
mmoff. Agricultursl damages were estimated at $56,300, all direct.
Road damages, as a result of State and county expenditures for emergency
measures, rehabilitation of retaining walls, and repalr of damage
caused by minor slides and washouts totaled $6,00C. Total demages
attributable to Penitencia Creek are sumarized in Table 48.
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Table 48

Summary of Damages (Floods of December 1955)
Penitencia Creek Basin

Ttem ’ L £S

Direct +  Indipeet ¢ Total
Agricultursl : $ 56,300 : $ - : $ 56,300
Highways, roads, and bridges : 6,000 - 4 6,000
Total : $ 62,300 : % - : $ 62,300

227, SHilver Creek has its origin in the Mount Hamilton regilon of
the Diablo Range approximately 7 miles southeast of the city of San
Jose., Its course is almost parallel to Coyote Creek throughout its
entire length. Junetion with Coyote Creek is effected about 3/ hemile
norhtwest of the interesection of Santa Clara Street and Bayshore
Highway in the outskirts of San Jose.  Approximately 890 acres were
inundsted. Agricultural damages were minor and consisted chiefly of
damage to pastureland from erosion of topsoil. Estimated agricultural
losses amounted to $28,500 direct damage. The only flood damage to
roads in Silver Creek Basin was a reported item of $100 for clearing
of culverts. Total damaces abiributable to Silver Creek are sum-
marized in Table L49.

Table L9

Summary of Demages (Floods of December 1955)
Silver Creek Basin

Item i
Direct : Indirect Total
Agricultural :$ 28,500 : & . § 28,500
Highways, roads, and bridges : 100 @ - $ 100
' fotal . $ 28,600 : $ - . $ 28,600

o
a
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228, Fisher Creek, a small mountain stream, rises in the region
just north and west of the town of Mergan Hill, Santa Clara County.
Its course is northwesterly and it joins Coyote Creek slightly north-
west of the town of Coyote. Approximately 48C acres were inundated.
The only damages reported from the Fisher Creek Basin were agricultural
in nature and amounted to $98,800 direct damage. Principal damages
were to fruit trees, principally apricot, and to vegetable truck farms.
Total damages attributable to Fisher Creek are given in Table 30.

Table 50

Sumary of Demages (Floods of December 1955)
Fisher Crsek Basin

Damage
Direct ¢ Indirect : Total

Item

Agricultural : ¢ 98,800 ¢ $ : $ 98,800

229. Total damages in the basins of Coyote Creek and its
tributaries are summarized in Table 5l.

Table 51

Sumary of Damages (Floods of December 1955)
Coyote Creek Basin and Tributaries

Iten : Damage
Direct w—Inditees—: Total
Agricultural : $ 242,900 : $ - : & 242,900
Highways, roads, and bridges ¢ 6,100-—3 - : 6,100
Total : $ 2ho,000 : $ - : $ 249,000
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MISCELLANEOUS SMALL STREAMS - ALAMEDA COUNTY

230, Description. Mission, Morrison, and Toroges Creeks, three
small streams in Alameda County, bave their origins in the mountainous
area just east of the town of Irvington. Near Irvington, Mission and
Morrison Creeks combine into one stream which flows almost due south
“to empty into the Coyote Creek slough area near its mouth. Toroges
Creek also empties into the slough area unear the mouth of Coyote Creek.

231. Flooded areas.  Approximately 506 scres of farmland were
flooded by overflow from these three streams. OFf this total, 304 acres
are estimated to have been attributable to Mission Creek, 195 acres to
Morrison Creek, and 7 acres to Toroges Creek.

232, Flood damsges. Overilow from these creeks caused minor
agricultural dsmage to farmlands from bank erosion and deposition of
gilt and debris on pasturelands. Total damages were estimated to be
$17,500, all direect. The amount of damsge attributeble to each stream
is shown in Table 52.

Table 52

Summary of Demages (Floods of December 1955)
Miscellaneous Small Streams - Alameda County

Ttem ; Demage
: Direct 2 ' Endiredt " Total
Agriculturals - ? :
Mission Creek s $ 1,100 + § ¢ §-H00
Morriscn Creek 5 10,700 s - : 14,700
Toroges Creek : 1,700 2 - ! 1,700
Total 17,5003 - : $ 17,500




SCOTT CREEK BASIN (Area L4)

233. Basin description. Scott Creek is a small coastal stream
emptying into the Pacific Ocean l% miles north of Davenport Landing
in Santa Cruz County. Scott Creek extends approximately 8 miles inland
into the Ben Lomond mountains and drains an area of about 30 square
miles of mountainous country. Major tributaries of Scott Creek are
the Big, Mill, and Little Creeks. The basin development is concentrated
along Swanton Road in the lower 3 miles of the basin.

234, Flooded areas. The Scott Creek flood plain is also situated
in the lower 3 miles of the bagin, where an area of approximately 650
acres, of which 350 acres is timber-pasture and tideland marsh and about
300 acres is cropland,is subject to flooding.

235. Storm rainfall and stages. During the five-day period ending
midnight 24 December 1955, heavy rains fell over the Scott Creek water-
shed. The unofficial rainfall reports indicate that nearly 13 inches
fell during the first 3 days and 13 inches fell on the last 2 days for
a total of nearly 26 inches during the 5-day period. The first overflow
on Scott Creek occurred at 8 P.M, on 22 December 1955, cresting just
before midnight and receding to about bankfull within an hour after the
crest. On Little Creek, a tributary of Scott Creek, large landslides
impounded the flood flows until approximately 4 A.M. on 23 December when
the confined waters broke through, carrying boulders and heavy timber,
and in its wake flooded the area at the confluence of Little and Scott
Creeks, including several homes near the mouth of Little Creek. Several
homes and farm buildings were destroyed and a woman perished when her
house was destroyed by the overflow of Little Creek. BScott Creek rose
to near record heights during the late afternoon of 24 December and
again on 25 December. The highest water in the lower basin of Scott
Creek during these overflows averaged 5-6 feet over bankfull stages,
inundating a gross area of about 450 acres, of which 250 acres are
timber-pasture and 200 acres are cropland.

236. Agricultural and commercisal damages. The major crop losses
were 5 acres of strawberries destroyed and 9 acres which sustained 50
percent loss due to silting-in of the plants, and scour and erosion on
15 acres of land prepared for planting strawberries. The last cutting,
or harvest, on 15 acres of broccoli and 22 acres of sprouts were
destroyed by the overflow. Idle croplands sustained severe scour on
6 acres and heavy gravel deposits on 42 acres. The entire cropland
area in the lower Scott Creek Basin is owned by one operator. Crop
losses totaled $73,000, land damages $30,000, and loss of 4 farmhouses
and other farm equipment $19,300. Approximately 25 acres of timber-
pasture land were severely scoured, causing an estimated loss of $700.
Minor damage to fences and private roads and bridges is estimated at
$1,000. Farm workers' sutomobiles and trucks were flooded, resulting
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in a loss of $9,200. A sawmill and logging camp sustained a loss of
$6,500,

237. Roads and bridges. The county road and bridges in the
vicinity of Little Creek sustained damages of $4,000 to road f£ill with
an additonal $500 in damage resulting from traffic interruption due
to heavy debris deposits on the roadway Jjust above Little Creek, There
were no reported damsges to utilities and communications in this basin.

238, Emergency aid. Channel restoration, removal of log jams
and debris were accomplished on Little Creek by the Corps of Engineers
under auther:.zat:.on of the Federal Civil Defense Admimstration at a
cost of $h3,

239. Flood dama.ge survey coverage im Scott Creek Pasin was 100 percent
of the cropland; highwey, snd rural commercial dsmages and 15 percent
of the timber-pasture damage area. .The estimated flood d.amges in the
Scott Creek Basin ag a result of the December 1655 floods are suma-
rized in Teble 53.

Table 53

Summery of Damages (Floods of December 1955)
Seott Creek Basin

i i

e " Direst : Indizect :  Total
Agricultural: H : H
Crop ¢ 65,800 § 7,200 1§ 73,000
Lands 27,000 3,000 30,000
Farm buildings and eguip- 2 :
went, etec, i 28,000 ; 1,200 3 30,200
Total Agricultural ;8 121,800 : % 11,400 : $ 133,200
Non-residential 4 5,000 :$ 1,50 °:$ 6,50
Highways, roads, end bridges : §,000 3 500 3 b, 500
Emergency aid T ’-Lj k3,600 : - : 43,600
Total dsmage : $ 17hboo : $ 13,400 :°§ 187,800

foo
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SAN LORENZO RIVER BASIN (Area k)

240, Basin description. San Lorenzo River Basin, located in
central Santa Cruz County, drains into Monterey Bay at the city of
Santa Cruz. The basin extends approximately 20 miles in a northerly
direction from the river mouth into the cosstal mountains, and has
a drainage area of approximately 137 square miles, nearly all
mountainous. The lower 3 miles of the river flow through the city
of Santa Cruz. A principsl tributary, Branciforte Creek, has its
confluence with San Lorenzo River in the heart of the city. The
city of Santa Cruz encompasses an area of 12 square miles, of
which about one square mile is situated in the flecod plains of San
Lorenzo River and Branciforte Creek. It is the county seat and
principal trading center of the county and & major resert and tourist
center of the State. Approximately T percent of the basin land area
above the city of Santa Cruz is developed. Its principal utilization
is as a5 resort area for both summer and permanent homes which, for
the most part, are located along the main river and major tributary
gtream channels. The principal centers of population in this area
above Santa Cruz are the towns of Felton and Ben Lomond, approxi-
mately 9 and 12 miles, respectively, above the mouth of 5an Lorenzo
River. The only large area in the basgin devoted to agriculture is
along the left bank of San Lorenzo River partly within, and extend-
ing about one-half mile sbove, the northern city limits of Santa
Cruz.

ehl, Storm rainfall and stages. During the storm pericd 15 -
28 December 1955, & total of 32.50 and 12.80 inches of rainfall was
recorded by the Boulder Creek-B and Santa Cruz stations, respectively.
The most intensive rainfall occurred during a four-day period, 21 -
24 December 1955, when the following rainfall amounts were reported;

Precipitation, inches

21 - 24
Stetion Dec. 1955
Santa Cruz 8.90
Live Osk [Adjacent basin) ‘ Toli
Empire Grade _ 16.60
Boulder Creek 18.27
Ben Lomond 14,98
Felton 1h.01
Cave Gulch 15.05
Davenport {[Adjacent basin) 6.70
Aptos (Adjacent basin) 9.85

The greatest rainfall in any 2h=hour period occurred from T7:30 A.M.,
22 December, to 7:30 A.M., 23 December 1955, when the gbatlion at
Boulder Creek-B recorded 9.l11 inches.
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2l2, In the central part of the basin, known as the Ben Lomond
area, San Lorenzo River exceeded bankfull stage during the early
morning of 22 December and crested about 1:00 A.M. on 23 December
1955, remaining above bankfull until about noon on 25 December 1955.
According to statements of Senta Cruz 01ty officials, the duration
of the flood in the city of Santa Cruz was 11 hours, starting at
8:00 P.M, on 22 December and ending at T7:00 A.M. on 23 December 1955,
with the estimated crest time being 4:45 A.M. on 23 December 1955.
Discharge was estimated by the City Engineer to have been 40,000
second-feet at the State Route No. 1 by-pass bridge site. U.8.G.S.
stream gages on San Lorenzo River at Big Trees and at north edge of
Santa Cruz and on Branciforte Creek near Market Street Bridge re-
corded the following maximum stages: :

Station Date Time -Peak Stage  Peak Discharge
Big Trees 23 Dec. 1:30 A.M, 22.5 30,400
Santa Cruz 23 Dec. 2:00 A.M. RS O 30,400
Branciforte Creek 22 Dec. 11:00 P.M.

22,04 8, lOO

The 23 December 1955 flood on the San.Lorenzo exceeded the previous
maximum flood of 1940 by about 2.5 feet in the lower basin and approx-
imately 3 to 32 feet in the vieinity of Boulder Creek. Local reports
indicate previous maximum stages of record were exceeded along Kings,
Boulder, Two Bar, Bear, and Zayante Creeks in the upper basin. Overflow
oceurred from the headwaters to the mouth, resulting in the maximum
flood of record. The heavy rains and overflows loosened and scoured
out large trees, and floated them downstream where they became lodged
at channel and valley points of constriction, impounding the high
velocity channel flow and causing extremely severe local flooding.

The numerous log Jjams and other channel obstructions diverted the

high velocity flows, causing the streams to change from their normal align-
ment and undercut and scour out numerous bridges, road fills, channel
dams, and private developments. The river overflowed its banks in the
lower part of Santa Cruz about 7:30 P.M. on 22 December. By 9:00 P.M.
flood waters reached Front Street and by 11:00 P.M. had attained &
depth of 2 feet in the vicinity of the intersection of River and

Water Streets. Near the flood crest, water reached a depth of U feet
along Pacific Avenue and sbout 6.5 feet in the 100 block on Front
Street. The duration of the flood in the business district was approx-
imately ll% hours and was considerably longer in the low-lying areas.
In the main business district the December 1955 flood exceeded the

- previous maximum flood of record by 2.5 feet, while at the Southern
Pacific Railroad Bridge at the mouth of San Lorenzo River it was below
the maximum flood of record, February 1940, by about 1.1 feet:
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243, Flooded areas. The flood pleins of San Lorenzo River and
its tributaries were estimated by detailed reconnaissance of the area
and delineated on the best maps available. During reconnaissance of
the flooded areas, numerous high-water marks were established, with
location and description prepared for future reference. The estimated
gross acreage in the Sen Lorenzo River Basin inundated during the
December flood is summarized below:

Acres Flooded
Stream Reach Total

San Lorenzo River, Main Stem:
Mouth to upper limits, City of Santa Cruz L10
Upper limits, City of Santa Cruz, to

Mt. Hermon Highway at Felton 676
Mt. Hermon Highway at Felton to Highway

No. 9 at Ben Lomond oL
Highway No. 9 at Ben Lomond to Highway

No. 9 at Boulder Creek 16
Highway No. 9 at Boulder Creek to

Riverside Grove L2

Subtotal San Lorenzo River-main stem 1,275

San Lorenzo River Tributaries:
Kings Creek

Mouth to Wallace Johnson Ranch 90
Boulder Creek

Mouth to Boulder Creek Airport 100
Two Bar Creek

Mouth to mile 3.0 50
Bear Creek ,

Mouth to mile 3.0 109

Newell Creek :
Mouth to mile 1.5 80

Branciforte Creek Basin:

Branciforte Creek Main Sten
Mouth tc north city limits, Santa Cruz T4
Santa Cruz city limits to Granite
Creek Road 185
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Acres Flooded
Stream _ ‘ Reach __Total.

e

East Fork Branciforte Creek )
~Mouth to Happy, Valley School ‘ g e

Happy Valley Creek
Mouth to mile 1.5 26

Granite Creek
Mouth to mile 1.0 25

Redwood Canyon Creek
Mouth to mile 0.5 6

Glen Canyon Creek
Mouth to mile Q.25 3

Zayante Ci‘éek

Mouth to confluence with Lompico Creek &0
Subtotal San Lorenzo River Tributaries 1900
Total San Lorenzo River Basin | 2095

The area inundated in the city of Santa Cruz was delineated on city
maps by the City Engineer and verified by the Corps of Engineers during
flood-damage surveys. The estimated total area flooded was L10 acres,
or 107 city blocks of business, warehouse, industrial, and residential
property. :

2hh,  Toss of life, rescue, and evacuation operations. Despite
storm and ficod warnings issued by local radio, a considerable part
of the population was unaware of the danger of the impending flood.
In addition, people in the area subject to flooding were reluctant to
believe the flood waters could reach such proportions. Thege and '
other factors contributed to the fact that T persons lost their lives
during the 22 - 23 December 1955 flood in the San Lorenzo River Basin.
Five were in the city of Santa Cruz and 2 were near Mi. Hermon in the
Zayante Creek Basin.

' 245, Based on information obtained from the Federal Civil Defense
Administrstion, American Red Cross, local fire and police departments,
Salvaticn Army, news services, and data compiled during flood damage
surveys, it is estimated that 2,830 persons were displaced by the floods,
of which about 2,440 were in the city of Santa Cruz, 30 at Felton,
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52 at Ben Lomond, and 300 in settlements such as Gold Gulch, Paradise
Park, Wildwood, and Riverside Grove. The total assisted evacuations
by boats, high-wheeled vehicles, helicopters, etc., numbered’ approxi-
mately 775, of which about 600 were in the city of Santa Cruz. The
largest proportion of the rescues were accomplished by amphibious
trucks (DUKWS) menned by Army troops from Fort Ord. Salvation Army
teams rescued about 100 persons in Santa Cruz and the U. S. Forestry
Service rescued 10 persons at Felton. Many more were rescued by their
neighbors and friends in local areas. In the city of Santa Cruz, a
state of emergency was in force at about 9:00 P.M., 22 December. The
police and fire departments, Sheriff, Red Cross, Civil Defense, and
gservice reserve units were called into action, with headquarters in
the City Hall. Rescue and evacuation operations had been started
earlier by the Salvation Army and volunteers who had evacuated about
100 persons by 9:30 P.M. These forces were joilned or taken over by
larger numbers as the night wore on and by 5:00 A.M. on 23 December
a rescue team of 15 men and officers from Fort Ord, using L amphibious
trucks (DUKWS) and a helicopter, arrived to assist the local forces.
By 2:00 P.M. on 23 December some 600 persons had been rescued, and
approximately 2,440 persons evacuated from the city of Santa Cruz.

In additon to flood warnings broadcast over the local radio station,
warnings were telephoned until these facilities were flooded out
about 10:00 P.M., 22 December. A power substation on Blaine Street
flooded out at 12:32 A.M. 23 December, throwing a majority of the
city into total darkness. All street bridges across San Lorenzo
River were closed severing the city into two parts, which resulted

in disruption of effective police and fire protection. Only through
effective and timely rescues was the loss of life held to five within
the city of Santa Cruz. Verified deaths due to the flood were fur-
nished by the County Coroner's office. In the town of Felton, rescue
teams of local people and the U. S. Forest Service evacuated 22
persons . In the town of Ben Lomond, approximately 20 people were
evacuated by the Ben Lomond Fire Department, and 30 displaced persons
were cared for by the Red Cross.

oh6, TFlood damage surveys. The flood damage survey of the basin
was made during the period 14 January -~ 25 February 1956. Each in-
dividual business establishment owmer or operator was interviewed to
determine direct and indirect damages. Insofar as practicable, the
business and commercial activity of the inundated area was surveyed
on a 100 percent basis. Likewise, all other facilities, services of
Governmental agencies, utilities, communications, transportation, etc.,
were surveyed on & 100 percent basis. In the residential areas, the
survey was made on a minimum 25 percent sample coverage of each in-
dividual city block. However, all properties were observed and counted,
due to the great variations in types and classes of residential prop-
erties. Agricultural damages were likewise surveyed on an epproximate
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25 percent coverage. Estimates of direct and indirect losses were
obtained from utility, communication, and transportation companies,
as well as various departments of Federsl, State, county, and city
governmental units.

247, Flood damages and summary of losses. Total flood damages
for the San Lorenzo River Basin were estimated to be $8,700,900, of which
$7,514,600 were direct and $1,186,300 were indirect. Of these amounts
$6,498,700 direct damages and $1,130,900 indirect demages were suffered
by the eity of Santa Cruz. . In view of the extent of the damage, the
basin has been divided into the followlng reaches to facilitate the
summarization of damages:

City of Santa Cruz

Santa Cruz to and including Felton
Felton to Riverside Grove

Kings Creek

Boulder Creek

Two Bar Creek

Bear Creek

Zayante Creek

Branciforte Creek

248, City of Santa Cruz. Overflow from San Lorenzo River com-
menced about T:30 P.M. on 22 December and by 23 December had inundated
the dovmtown area of the city to & maximum depth of slightly over 6
feet. Buildings were undermined, grounds and storage yards scoured and
covered with debris, and buildings, equipment, and merchandise covered
with mud and silt.. The high velocity debris-laden flows battered and
destroyed numerous buildings. The types and numbers of the demaged
property are indicated below:

Type Number
Conmercial 650
Residential 609
Post Office i |
Other public buildings 9
Churches, schools, and libraries 6
Transportation services 8
Utilities 2
Cormunication services 2
Water plant i

1,288
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In addition, there were 85 business and professional establishments
located on second-flcor levels which experienced no direct flooding,
but which were isolated for a period of 2-3 days, making a total of
735 commercial establishments and a grand total of 1,373 businesses
affected in the city of Santa Cruz. Nine business establishments
were destroyed and approximately 200 residences were destroyed or so
severely damaged that they were no longer suitable for occupancy and
were condemned by the local authorities. Other properties were put
out of business or service for from five to 30 days. In addition to
damage to private property, Federal, State, county, and city property
was severely damaged, both to structures and equipment. Transporta-
tion facilities such as city bus lines, intercity busses, and rail-
roads were shut down for a period up to T days, due to huge amounts
of silt and debris clogging the city streets and to flooding of
facilities. Public utilities suffered severe damage to plant and
equipment when a substation was flooded causing a blackout of
power and lights throughout the city. Communications were cut off
when the new telephone exchange was flooded and telephone lines were
destroyed. Removal of huge log jams and channel restoration was
accomplished by the Corps of Engineers under authorization of the
Federal Civil Defense Administration. Total damages to the city of
Santa Cruz are summarized in Table 54.

Table 54

Summary of Damages (Iloods of December 1955)
City of Santa Cruz, California

Ttem : Damage
Direct : Indirect Total

Residential : $ 786,500 : $ 69,600 : $ 856,100

Non-residential: : : 2
Commercial i 3,515,100 & 941,600 : 5,456,700
Churches and schools : 7,800 100 : 7,900
Federal property s 6,100 : 200 : 6,300
County property : 165,800 : - : 165,800
City property : 366,600 : - : 366,600
Transportation g 18,900 : 10,200 29,100
Utilities : 111,900 : 11,000 ; 122,900
Commmications : 250,200 : 25,500 : 275,700
State tax revenue : - : 54,500 : 54,500
City tax revenue s - 5 18,200 : 18,200
Highways, rcads, and bridges : 70,000 : - i 70,000
Emergency aid : 199,800 : - : 199,800
Total : $ 6,498,700 : $1,130,900 : $ 7,629,600
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249, Santa Cruz to and including Felton. San Lorenzo River over-
flowed its banks along the entire length of this reach, with the excep-
tion of the few narrow uninhabited gorges, causing severe damage to the
many summer homes and resort areas. Extensive damage occurred to rural
commercial properties at Sycamore Grove, Griffin Redwood Grove, Felton
Grove, and the more populated erea in the vicinity of Felton. Agricul-
tural damage occurred when 250 acres of orchard and 65 acres of cropland
were inundated resulting in loss of fruit trees, erosion of topsoil, '
deposition of huge amounts of gravel and debris, and losses of farm
buildings, fences, and agricultural equipment. Nine homes were com~
pletely destroyed in this area and 174 more summer homes or permanent
residences were so severely damaged that future occupancy is question-
able. Furniture and personal belongings in most cases were a complete
loss dvue to the depth of inundation and the smashing effect of the high
velocity. Public property damage was confined primarily to Henry Cowell
State Park where recrestional facilities and prize redwood trees were
lost. County roads and private roads were severely eroded and many
private bridges across the river were washed out, isolating residents
for several days. The Southern Pacific Railroad parallels the river in
this reach and was inundated at the Ebbis Tunnel, interrupting service
for 25 days. The resulting estimated damages for this reach are sum-~
marized in Table 55.

Table 55

Summary of Damages (Floods of December 1955)
San Lorenzo River - Santa Cruz to and Including Felton

Damage
Item
Direct : Indirect Total
Agricultural : $ 136,000 : $ 11,300 : $ 147,300
Residential : 368,900 : 27,200 : 396,100
Non-residential - 64,500 : 1,000 : 65,500
Highways, roads, and bridges : 3,500 500 h,OOO
Railroads : 7,000 800 : 7,800
Emergency aid : 25900 5.2 - z 2,500
Total : $ 582,400 : $ k40,800 : $ 623,200
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250. Felton to Riverside Grove. In this rezch some 13 acres
of non-contiguous cropland, all idle, were flooded. These small
units, principally garden tracts, suffered topsocil erosion and loss
of land by channel changes. Principal residential damage occurred
in the vallage of Ben Lomond and the rural settlement of Riverside
Grove where 16 residences were flooded and 12 additional residential
properties sustained damage to yards and bank protection works along
the channel. Water supply lines were severed at several river
crossings and power and telephone lines sustained minor damage.
Downstream from State Highway No. 9 Bridge, 39 commercial establish-
ments were flooded, with overflows ranging in depth from just a few
inches to 9 feet. Farther downstream, a boys' camp was damaged to
the extent of almost total destruction. State Highway No. 9 in the
vicinity of Wildwcod Grove sustained minor damages due to undercutting
of road f£fill. The small bridge at the county road crossing at River-
side Grove sustained a washout with replacement cost estimated to be
$5,000. Damages for this reach are summarized in Table 56.

Table 56

Surmary of Demages (Floods of December 1955)
San Lorenzo River, Main Stem, from Felton to Riverside Grove

Tt Damage

S Direct : Indirect : Total
Agricultural : $ 6,600 : $ . + § 6,600
Residential : 38,600 : I, 500 3 40,100
Non-residential : 73,700 3,700 77,400
Highways, roads, and bridges : 6,500 1 - 6,500
Emergency aid : 2,700 o : 2,700
Tobal :$ 128,100 : $ 5,200 : $ 133,300

251. Kings Creek, Flooding by Xings Creek in the upper San
Lorenzo Basgin resulted in relatively severe erosion and scour of 10
acres of orchard, 20 acres of idle cropland, and 60 acres of pasture
and timber. DPower and telephone lines sustained washouts of poles
at several points. The county road system in the valley suffered
washouts of 3 bridges and a number of sections of road f£ills. 'The
Corpes of Engineers, U, S. Army, under authorization of the Federal
Civil Defense Administration, removed log jams at several places along
the valley at a cost of $8,50Q, in an effort to reduce or remove local
flood hazards. Damages for this reach are summarized in Table 57,
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Table 57

Summary of Demages (Floods of December 1955)
Kings Creek Basin

Damage
Ttem
Direet : Indirect Total
Agricultural : § 5,700 - : $ 5,700
Non-regidential 2 S 000 - - 3,000
Highways, roads, and bridges : 102,000 : 3,000 : 105,000
Emergency aid : 8,500 - : 8,500
Total : $ 119,200 : $ 3,000 : $ 122,200

252. Boulder Creek Basin, in the upper San Lorenzo River Basin,
sustained scour and erosion damage o channel banks and timber-pasture
areas. Minor damages were experienced by private farm roads and
bridges. Three cabin camps in the vieinity of State Highway No. Uk
crossing suffered damages dus to inundstion and also sustained damage
to roads, bridges, and small channel dams. Three summer homes were
flooded and several others lost sections of retaining walls adjacent
to the creek channels. Power and telephone facilities sustained
minor damage. Damages due to undercutting of bridge approsch fills
were experienced to a minor extent to both State and county roads in
this vieinity. Damages for Boulder Creek are summarized in Table 58.

Table 58

Summary of Damages (Floods of December 1955)
Boulder Creek Basin

: Damage
Toen 5 Direct ' Indirect s Total
Agricultural : $ 5,000 : $ - s % 5,000
Residential : 3,500 : ~ : 3,500
Non-residentisl $ 35000 . 500 3 3,500
Highways, roads, and bridges : oy 3 B ¥ 500
Emergency aid : 500 - : 500
Total : 4 12,500 : $ 500 : $ 13,000

108



253. Two Bar Creek, in the upper San Lorenzo River Basin, sustained
severe scouring of channel banks and timber-pasture areas. Minor demages
were experienced by private farm roads and bridges. Two cabins were
washed away due to undercutting of stream banks and three summer homes
were damaged by overflows and deposition of debris around the buildings.
The county road in this valley sustained numerous washouts of road fills.
Damages for Two Bar Creek are summarized in Table 59,

Table 59

Summary of Demages (Floods of December 1955)
Two Bar Creek Basin

Damage
Item T

Direct : Indirect : Total

Agricultural : $ 2,000 : $ - : $ 2,000
Residential : 600 : - : 600
Non-residential : TOB '~ - 4 700
Highways, roads, and bridges : 20,100 ~3% - . 20,100
Total ' + 3 23400 1 $ = : $ 23,400

254, Bear Creek Basin, in the upper central San Lorenzo River
Basin, suffered agricultural damage due to fiooding of 10 acres of
timber-pastureland and severe erosion of several ranch roads. In the
lower 2 miles of the basin, three sumper homes sustained direct
damage of $2,000. Power poles in the area were knocked over by heavy
debris. The county highway in the valley experienced slides and
slipouts due to undercutting of the road fill. Damasges for Bear Creek
Basin are summarized in Table 60.

Table 60

Summary of Damages (Floods of December 1955)
Bear Creek Basin

Damage
R Direct : Indirect : Total
Agricultural : $ 2,000 : $ - : $ 2,000
Regidential 4 dogBOGE 19 - : 1,500
Non-residential g 200 ¢ = ¥ 200
Highways, roads, and bridges : 21,500 - 8 21,500
Total :$ 25,200 :§ - . $ 25,200
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255. Zayante Creek Basin, in the lower central San Lorenzo River
Basin, experienced limited agricultural damage from erpsion and scour
of timber~pasturelands and the logss of several orchard trees.. Com=
mercial damages were confined to Mount Hermon properties and consisted
of loss of onelroad bridge, 3 footbridges, and short sections of side-
walks. Damage to lawns and boathouses was also reported. Two lives
were lost when-the road bridge washed out while & truck was enroute
crossing.  Zayante Creek is highly developed in the lower reaches, with
50-60 residential properties located on the high banks of the creek.

In this ares the creek exceeded bankfull stage by 5-7 feet, entering
the lower levels of 6 homes; with resultant flooding of basements and
garages. Conslderable damage was done to retaining walls and backyards.
Minor damages occurred to power faecilities, primarily line poles
knocked cover by debris. The small irrigation dam in this reach sus-.
tained scour damage at abutments and damage to ditches due to excessive
flows entering the distribution system. County roads sustained damages
when the roadbed was scoured out by overflows along Zayante Creek.
Along Bean Creek, a small tributary of Zaysnte Creek, the estimated
road snd bridge damages are $21.,000. Damages for Zayante Creek Basin
are summarized in Table 61.

Table 61

Summaxy of Damages {Floods of December 1955)
Zayante Creek Basin

Item . __Pam%gg_ -

g Direet .: Indirect : Total

Agricultural : $ 1,000 :$ - : $ 1,000
Residential 2 3,500 .z o : 3,500
Hon-residential 3 22,500 - = z 22,500
Highways, roads, #»nd bridges : h9,h00 - : 49,400
Emergency aid : 2,500 - : 2,400
Total : $ 78,800 : § - : $ 78,800

256, Branciforte Creek, in the lower San Lorenzo River Basin,
joins the San Lorenzo River within the city of Santa Cruz, California.
Estimates of flood damage degcribed herein are above and outside the
clity limits of Santa Cruz. Agricultural damages consist of erosion of
fields; loss of land due to channel changes; washing out of oxrchard
trees, fences, private roads, and bridges. Considerable damage was
experiencal by several commercial concerns as a result of sidehill
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run~-off, but insofar as it could be determined, only one commercial
establishment sustained damages from the overflows of Glen Canyon
Creek, Storm damage was so extensive to this establishment that the
business has failed to reopen. Residential damages are the result

of 10 homes being inundated and 67 others sustaining damages to yards,
fences and private roads and bridges. Damages to power and telephone
facilities consisted of loosened poles due to debris piling up around
them during the overflows. County roads sustained relatively minor
demages in this basin. A small bridge washed out on Ocean Street
extension and numerous road fills and road shoulders were damaged by
local overflows. Emergency aid in the form of removal of numerous
log Jjems was accomplished by the Corps of Engineers. Damages in
Branciforte Creek Basin are summarized in Table 62.

Table 62

Summary of Damages (Floods of December 1955)
Branciforte Creek Basin

Damage
Then Direct : Indirect Total
Agricultural e B 500 : $ 2,000
Residential : 26,300 : Lk,900 31,200
lon~residential g 2,200 : B0~ 2; 7o
Highways, roads; and bridges : 300 - 3 300
Emergency aid : 16,000 : - : 16,000
Total :$ 46,300 :$ 5,900 : $ 52,200

257. ©San Lorenzo River Basin. The damages for the entire San
Lorenzo River Basin and its tributaries dre summarized in Table 63.
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Table 63

Summery of Demages (Floods of December 1955)
San Lorenzo River Basin and Tributaries

Ttem - ?amage b
Direct : i Indirectinis Total
Agricultural - $ 159,800 : $ 11,800 : $ 171,600
Residentiel ¢ 1,291,700 : 106,600 : 1,398,300
Non-residential .~ 5,549,900 : 1,063,600 :. 6,613,500
Highways, roads, and bridges : 273,800 3,500 & 277,300
Railroads : 7,000 : 800 7,800
Emergency aid : 232,400 : - - 232,400
Total : $ 7,514,600 : $1,186,300 : $ 8,700,900

APTOS CREEK RASIN (Area L)

258, Basin description. Aptos Creek, in south-central Santa Cruz
County. is a small coastal stream emptying into the Pacific Ocean via
Monterey Bay. Aptos Creek and its principal tributary, Velencia Creek,
join together just south of the village cf Aptos. The drainage basin
extends sbout 7 miles inland into the cosstal mountains. In general,
only the southern or lower 2 miles of the flood plain have developments
+that are subJject to flooding.

259, Storm rainfall. During the four-day period ending 22 Decem~
ber 1955, heavy rains, averaging between 8 and 9 inches, fell over the
basin causing Aptos and Valencia Creeks to slightly exceed bankfull
stages at several points in the lower basin.

260, Flood damages. Agricultural damages were primarily due to
seour and erosion of rirst shelf lowlands planted to pasture, a few
orchard crops, and idle croplands. Approximately 140 acres were
inundated, of which 20 acres were cropland . Non-crop agricultural dam-
ages were generally very minor, cousisting of eroded private roads and
washed out culverts. County roads and bridges experienced relatively
heavy damages at the Valencia Rosd crossing where a culvert and road
£i11 washed out due to a log jam. The bridge on Aptos Creek just be-
low the confluence of Aptos and Valsncia Creeks sustained a washout
of cribbing endangering the bridge structure. Four homes along
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Moosehead Drive, downstream from the village of Aptos, experienced
flooding., The Southern Pacific Railroad sustained minor damage due
to undermining of the roadbed at Aptos, which resulted in a 7-day
interruption of rail service on the Santa Cruz-Watsonville line,
Indirect damages were assigned to the city of Santa Cruz, California.
The local telephone and telegraph company sustained minor ‘damages “due
to the undermining of facilities in the flood plain. Damages for
this basin are summarized in Table 6k.

Table 64

Summary of Demages (Floods of December 1955)
Aptos Creek Basin

! Danmage
i o Direct : Indirect : Total
Agricultural : B 6,700 : $ 1,000 : $ 7,700
Residential : 6,400 - : 6,400
lon-residential > 500 . 3 - : 500
Highways, roads, and bridges : 27,700 : 900 : 28,600
Railroads : 2,100 - g 2,100
Emergency aid : 16,300 - : 16,300
Total :$ 59,700 :$ 1,900 : $ 61,600

SOQUEL CREEK BASIN (Area k)

261. Basin description. Soguel Creek is a small coastal stream
emptying into Monterey Bay at Capitola, California., Soguel Creek water-
shed extends north from Capitola some 10 miles into the coastal moun-
tains in central Santa Cruz County. Soquel, California, population
1,200, is situated on Soguel Creek about 1% miles sbove the mouth. The
business district and a portion of the residentisl district lies along
both banks of Soquel Creek just north of the Santa Cruz-Watsonville
Freeway, State Highway No. 1. The accessible portions of the basin
are falrly well developed, containing numerous small hillside dairy and

chicken ranches, and many permanent and summer residences.
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262, Storm rainfall and stages. During the four-day period ending
midnight 22 December 1955, heavy rains fell over the Soguel Creek water-
shed. Unofficial rainfall reports indicate amounts varying from nearly
11 inches in the upper basin to approximately & inches in the lower
basin occurred during this period. Continued heavy rains occurred on
23, 24, and 25 December. Crest stage on the U.S.G.S. gage in the
vieinity of Bridge Street in Soquel was 22.33 feet at 2:15 A.M, on 23
December 1955. Soquel residents reported water entered their homes at
approximetely 12:30 A.M., crested about 2:30 A.M., and receded out of
their homes at approximately 2:45 A.M, on 23 December 1955.

263. Flooded areas. The Soquel Creek flood plain is limited to
the lower four miles of the basin and is generally very narrow in the
upper basin and widens out to approximately 1,000 feet in the lower
basin. The flood of 23 December 1955 inundated an area of 125 acres
in Soquel Creek Basin, On Hinckley Creek, above the confluence with
Soguel Creek, flood flows exceeded bankfull by approximately © feet.
Downstream from this point along Soquel Creek the overflows averaged
5 feet in depth, except where local log jams increased depths to over
6 feet. As the flood flows progressed down the valley to the village
of Soquel, the effect of valley storage reduced the overflow depths
to 2=3 feet., The first flood at Soguel occurred as a result of a log
jem on Bates Creek at the Glen Haven Road Bridge about 10 P.M. on
22 December, inundating several homes near the confluence of Bates
and Soquel Creeks. Within approximately one hour a log jam formed
at the Sogquel Drive Bridge in the heart of the village, impounding
the rapidly flowing Soguel Creek and forcing the water over both
banks, primarily along the left bank., The area inundated comprises
some 8 ecity blocks containing nearly the entire business district,
public buildings, churches, and the most densely populated residential
district.

264, Evacuations and persons displaced. In the village of Sogquel
the flood caused displacement of approximately 350 persons, of which
25 to 30 were rescued from flooded homes. In the village of Capitola
some 35 persons were forced to evacuate as a safety measure. Insofar
as is known, there were no lives lost as a result of the flood.

265, Flood damages. The high velocity flood flows caused channel
scour and severe pank erosion, resulting in the loss of 5 acres of
cropland. Overbank flows scoured topsoil from an estimated 10 acres
and deposited gravel and debris on an additional 19 acres. Other than
cultivated pastures and orchards, the land was idle at the time of the
flood. Approximately 16 acres of orchards were damaged by scouring and
erosion. Non-crop agricultural demages were to fencing, farm buildings,
irrigation pump installations, and farm roads and bridges. The major
damage to State and county highways was to the Soquel Drive Bridge and
the undercutting of fills along 0ld San Jose Road, north of Soguel.
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In rural areas 13 summer and permanent homes were damaged. Within the
village of Sogquel the high velocity overbank flows carried heavy timber
and debris which battered many buildings and totally destroyed dozens.
Gravel, mud, and debris lodged in and around the flooded properties.
Between the more structurally sound buildings the high velocity flows
scoured out large areas and undermined many buildings. Damages are
summarized in Table 65,

Table 65

Summaxry of Damages (Floods of December 1955)
Soquel Creek Basin

TH Damage
e Direct  : Indirect : Total
Agrieultural : $ 14,000 : $ 4,000 : $ 18,000
Residential : 121,300 14,800 136,100
Non-residential : 388,900 : 39,900 : 428,800
Highways, roads, and bridges : 148,600 : 6,300 : 154,900
Emergency aild 2 93,300 : - : 93,300
Total 1% 7665100 ::$..65,000.-: % _ 631,100

>

PAJARO RIVER BASIN (Area 14)

266. Basin description. The Pajaro River and its tributaries
which includes Carnadero Creek, Llagas Creek, Santa Ana Creek, San
Benito River, and Corralitos Creek lies in Santa Clara, San Benito,
Monterey, and Santa Clara Counties. Watsonville, the second largest
city in Santa Cruz County with a population estimated at 12,800 in
lQSh, lies on the southern boundary of the county, in the heart of
the rich agricultural Pajasro Valley. The city of Watsonville proper
is located on the right bank of the Pajaro River about 6 miles from
the mouth and just downstream from the confluence of Pajaro River and
Corralitcs Creek. Watsonville Junction is located across the river
in Monterey County. Gilroy, with a population estimated at 5,200 in
1956, is located in southern Santa Clara County, 29 miles south of
San Jose on Highway U, S. 10l. The city of Gilroy is situated in
the flood plain of Santa Clara Valley.

115






River from its confluence with San Benito River to the levees east of
Watsonville. In the area from the hills to the ocean, protected by
levees, Pajaro River did not flood. Although levees were breached in
several places, they were breached from caving banks and not over-
topping. Water did not flow from the river through any damaged levees.
All standing water outside the levees resulted from ponding rain water.
Subsequent to the completion of the levee project in the Watsonville
area in about 1941 by the Corps of Engineers, the local interests have
not constructed or provided effective means of removal of the interior
drainage and seepage waters. Thus, when concurrent high river stages
and rainfall occurs, there is considerable ponding of surface runoff
behind the leveeg for several days in the developed areas of Watsonville.

269. Evacuations and persons displaced. As a precautionary
measure, some 972 persons were evacuated from the protected areas of
Watsonville and housed in emergency mass shelters for about 2 days.

o loss of life was reported in the urban area of Watsonville. Over=
flowsin the city of Gilroy forced about 225 persons to evacuate their
homes for a period of about 2 days on 23 and 24 December 1955. Approx-
imately 86 evacuees were cared for on 23 December and 70 on 24 December
by the Red Cross mass shelter in the Veterans Memorial Building. Evac-
uation was accomplished by personnel, vehicles, and equipment of the
local unit of the National Guard.

270. Flood damage. Interviews with owners and operators of farms
in this area revealed that great losses have been sustained from flood-
ing and prolonged inundation of garlic fields and fields which had been
prepared and fertilized for the planting of lettuce. There was exten=-
sivé damage to roadways, bridges, tenant houses, and mechanical equip-
ment in these agricultural areas. One of the greatest losses, however,
will result from diminished returns due to the inability of the operators
to enter the saturated fields for renovation and replanting. Flooding
along Carnadero Creek scoured lands and channel banks with resulting
loss of lands and crops. There was also damage to rural homes and to
highway biridges. Along Corralitos Creek from the town of Corralitos to
Green Valley Road crossing damages resulted from loss of land due to
undermining and caving banks. Loss of land and apple trees constitute
the greatest loss in this reach. Along the Pajaro River from its con-
fluence with San Benito River to the levees east of Watsonville damages
were principally loss of lands, erosion of lands, and loss of or silting
of orchards. In Watsonville 29 blocks of city streets, adjacent parking
areas, and sidewalks flooded to a maximum depth of nearly 2 feet due to
ponding of surface runoff. Considerable interruption of business as
well as moving of stock took place in the commercial establishments.
There were 243 residences isolated for 2-3 days, however, only 3 sus-
tained losses due to water entering the residence proper. Considerable
expense was reguired of the county for emergency flood fight work.
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The city of Watsonville sustained more than $75,000 damage to streets,
sewers, water supply lines, and expenditures for emergency work. Local
communication facilities suffered $55,000 in damages in and around
Watsonville. Transporation damages were very minor, other than inter-
ruption of traffic. Damages for Pajarc River Basin are summarized in
Table 66. |

Table 66

Summary of Damages (Floods of December 1955)
Pajero River Basin [

_ Ttem : " Damage
Direct : Indirect Total
Agricultural ' . $ 1,279,000 : $ Tu6,000 : $ 2,025,000
Residential : 251,000 : 12,100 : 263,100
Non-residential : 50,500 : 5,000 : 55,500
Highways, roads, and bridges : 270,200 : - 2 270,200
Emergency aid : BiY 700, - : 647,700
Total : $ 2,408,400 : $ 763,100 : $ 3,261,500

CARMEL, RIVER BASIN (Area L)

271. Basin deseription. Carmel River, located in western Monterey
County, is a coastal stream emptying into the Pacific Ocean at the cilty
of Carmel. The basin extends some 25 miles southeast into the coastal
mountalng.

272, Storm rainfall. During the storm period 17 - 28 December
1955, the Lambert Ranch rainfall station recorded a total of 12.28
inches. The most intense rainfall pericd was the L-day period 21 - 2k
December 1955 when a total of 9.78 inches was recorded. The greatest
oli-hour rainfall was L4.10 inches on 23 December 1955.

273. Flooded areas, The Carmel River exceeded bankfull at State
Highway No. 1 by 3% feet, at the Robinson Road crossing by approximately
> feet, and upstream at Carmel Valley settlement by about 2% feet,
inundating approximately W50 acres, of which about 200 acres were crop-
land in the reach from the mouth to Carmel Valley village.
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27k, Flood damages. In the lower basin flood plain, on the right
bank Jjust below State Highway Neo. 1 Bridge, & new housing development
has been constructed in the ares subject to inundation. This residen~
tial development is known as the Mission Subdivision and as of this
date there are 101 residences ranging in value from $12,000 to $18,000.
Construction ig continuing on residential properties and a shopplng
center. The entire development 1s situated on the Lirst shelf lowlands
and is protected by a short secticon of levee about 2,500 feet long
extended from the highway bridge approach f£ill downstream along the
high banks of the Carmel River. The levee averages about 6 feet high,
top width of L-6 feet, side slopes 1 on lﬂi‘eeta The December flood
on the Carmel River was within lﬂ feet cf the top and required con-
siderable emergency flood fight act1v1ty by local volunteers, couaty
forces and troops from Fort Ord. On the opposite bank there is a
large farm area planted to artichokes which were in part flooded by
the December flood. This farmer has a dragline which he has used to
remove bars in the mouth of the Carmel River each time a flood occurs
to prevent or reduce flocds on his fields. dJust downstream from the
Mission Subdivision is the Mission Ranch which experienced minor
flooding on several paved tennis courts, three cabins, stable and
riding horse peng. On the riverbank opposite the Mission Ranch is the
sewage disposal plant for the city of Carmel. This facility was above
levels of the December flood and sustained only minor damage to access
roads and some scour around pipeline crgssings. About 3 miles above
the mouth several acres of orchards were flooded and low fields in
river bends were eroded. Several houses, yards, and orchards vwere
flooded just below the Schult Road cressing. The principal damage
was scour of fields and uprooting of several fruit trees. In the
vicinity of the Robinson Ranch road cr0551nb, L homes located on the
left bank were flooded to depths of 1 %o l* feet, yards were eroded,
fences washed out, and roadways badly torn up. Upstrean from this
crossing a crushermplant on the right bank lost a part of the gravel
stockpile., Between the Robinson Ranch Road Bridge and the village
of Carmel Valley, several cabins were reported damaged by river over-
flow scouring out around foundations and washing out private road
and footbridges. Damages for Carmel River Basin are summarized in
Table 67.
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Table 67

Summaxry of Dania.ges (Floods of December 1955)

Carmel River Basin

. Demage
Ttem Direct : Indirect : Total
Agricultural v $ 39,600 :$ 3,000 8% 42,600
Residential : 9,500 - 3 9,500
Non-residential : L,000 300 : k,300
Highways, roads, and bridges : SE0- - i 500
Emergency aid ¥ 135007 - ¥ 1,500
 Total B UBE 00 3,300 +°$ 58,400

BIG SUR RIVER BASIN (Area L)

275. Basin description. Big Sur River in west central Monterey
County is about 24 highway miles south of Carmel, California. State
Highway No. 1 traverses the lower 5 miles of the river valley between
the mouth and Pfeifer State Park. Along this reach is situated the
only known development in the basin.

276. Storm rainfall. During the storm period 18 - 27 December
1955, the rainfall station at the Big Sur State Park recorded 19.33
inches of rainfall, with heaviest amounts occurring on 22 and 23
December 1955, when 2 total of 11.46 inches was reported. '

277. TFlood damages. The heavy rains caused the Big Sur River to
slightly exceed bankfull stage from the state park to the mouth. How-
ever, according to the U. S. Forest Ranger stationed at the Big Sur
State Park , the minor flooding caused no damage of conseguence and
none could be observed by the reconmaissance team.
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SALINAS RIVER BASIN (Area L)

278. Basin description. The Salinas River Basin is located in
Monterey, San Luis Obispo, San Benito, and Kern Counties, in the
coastal area of central California. The watershed extends approximately
170 miles northwesterly-southeasterly and is approximately 40 miles
wide at its greatest width. Salinas, Paso Robles, and King City are
the largest urban centers.

279. Flood deamages. Although flows exceeded normel annual stages,
landowners and operators along the Salinas River reported little flood-
ing of improved or cultivated lands. The only agricultural damage of
consequence was the loss of one field of broccoli and one of celery, &
total of 24 acres, lying on the left bank at the State Highway 117
crossing, near Salinas. Hunter Liggett Military Reservation suffered
damage to training facilities, headquarters area, and roads and bridges
from tributary streams. The road from the reservation to the coast was
closed to traffic for several days. Damage to facilities is estimated
to be $29,900 and road and bridge damage is $96,500. Damages for
Salinas River Basin are summarized in Table 68.

Table 68

Summary of Damages (Floods of December 1955)
Salinas River Basin

Damage
Ttem Direct  : Indivect Total
Agricultural y &S oo WD : $ 10,000
Non~residential : 29,900 : - 5 s 29,900
Highways, roads, and bridges : 96,500 : - : 96, 500
Total : $ 136,400 : $ - T $ 136,k00
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DESCRIPTION OF FLOODS OF JANUARY 1956

280. General. A widespread general storm affecting most of the
San Francisco District oceurred from 1% to 16 January 1956, The rain-
fall from this storm was not particularly severe but due to the
saturated conditions existing on most watersheds, moderate floods
oceurred on several of the streams throughout the District. Due to
the much greater peak discharges in the December floods, damages in-
curred were relatively small. An exception to the aforementioned
conditions occurred in portions of the San Fraucisco Bay area. Ex-
ceptionally heavy rains oceurred in portions of Marin County for short
durations on the afternoon of 1l January causing severe local flooding
on the small basine in the western and southern portions of the county.
Indicative of the severeity of the loecsl rainfall in the southern
portion of Marin County are the 2h-hour rainfall records of 3.22
inches in San Francisco and 5.84 inches at Muir Woods on 14 January.

281, " Ares deseription. Marin County is located on the peninsula
north of the Golden Gate between the Pacific Qcean on the west and
San Franciseo Bay on the east. The county has an area of 521 square
miles, is 49 miles long and varies from 6 to 13 miles width. It is
divided by a central mountainous ridge rmmning in a porthwesterly by
southesasterly direction. It ranges in elevation from below sea level
in the low reclaimed bayshore marshlands to 2,600 feet above sea level
on Mount Tamalpais near the southerly end of the county. Most of the
streams are short with steep slopes in the upper reaches of their
watersheds. Those streams draining into San Francisco Bay and Lagunitas
Creek on the western slope generally pass through low flat, partially
reclaimed marshlands at their mouths. The streams affected by the
January storms are Stinson Creek;, Redwood Creck and Tennessee Valley
Creek draining into the Pacific Ocean on the scuthwestern tip of the
peninsula, and Coyote Creek and San Rafael Creek draining into San
Francisco Bay on the southeastern tip of the peninsula.

282, Populstion. 'The greater majority of the estimated 100,000
population Live on the east side of the central dividing ridge in
incorporated eities and towns.

263. ' Industry. There are numerous military and naval reservations
and other installations, including Hemilton Air Force Base in the south~
eastern half of the county. Agricultural production totaled $11, 500,000
in 1954, of which $9,200,000 was from dairy products. Numerous indus-
trial plants engaged in light industry and boat building are situated
on the bayside of the peninsula. There sre numerous recreational. areas,
yacht harbors, and fishing resorts in the area.

28k, Storms.  Flooding occurred three times during the winter
period twice by excessive rainfall (December 1955 and January 1956)
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and once from tidal flooding in January 1956. The 19 - 2L December
1955 flood was caused primarily from excessive rains in the central
and northern portions of the county. The 1k January 1956 inundation
was caused by heavy rains, mainly in the southern and western tip of
the county. On 26 January 1956 high tides caused flooding in the
San Rafael- tidal area.

285. Flooded areas. Flood conditions for each of the major
basins of the county are reviewed in the following paragraphs. In
addition to the major drainage areas, minor flooding and damege occurred
in several small communities. While damage from this storm was light,
the rapid population growth and subdivision expension in Marin County
places these areas in a position where future damage could be heavy.
These communities are described below.

286, Belvedere. Street flooding occurred on the mainland side of
Belvedere Lagoon. Limited residential end several acres of low lying
ground were affected. At Point San Pedro semi-reclaimed marshland and
lowland on the north side of the road from San Rafael to Point San
Pedro were flooded. The total area submerged was 254 acres. Flooding
was of short duration and caused little damage.

287. Marin City. Marin City is located two miles north of the
Golden Gate Bridge on the eastern side cf the peninsula. Flooding was
confined to the streets during the December 1955 and January 1956
storms with only negligible damage occurring.

STINSON CREEK BASIN

288, Bagin description. Stinson Beach is a small resort town on
the Pacific Coast, O miles north of the Golden Gate. Stinson Creek flows
through the town and along State Highway No. 1 and empties into the
southeast end of Bolinas Lagoon. The basin area is slightly more then
1 square mile, and it is steeply mounfainous with a maximum elevation
of about 2,000 feet. The flooded area is occupied by a small community
and a part of Stinson Beach State Park. It is mainly a recreational
ares with summer homeg, rental cabins, motels, small business establish-
ments and a few permanent residences.

289, Flood damages. Flooding was limited to 27 acres in the resort
ares just above the mouth of the stream. During the high stages of the
flood, course gravel and sand completely filled the channel above State
Highway No. 1 and blocked the road with large deposits of boulders,
gravel and sand. Many residential yards in the resort area were covered
with one-balf to three feet of silt. Major damage in the area is asso-
ciated with removal of this debrig from channels, roadways, and residen~
tial and commercial properties. Damage estimates were made by nearly
100 percent coverage of the area and are summarized in Table 69.
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Table 69

Summary of Damages (Floods of January 1956)
Stinson Creek Basin

Damage
e Direct : Indirect : Total
Residential : $ 8,108 .1 4 - : & B,100
Non-residential “ 1§ 6,400 - : 6,400
Emergency aid : 14,000 - 14,000
Highways, roads, and bridges : 1,000 - e 1,000
Total :$ 29,500 i & - : $ 29,500

©

REDWOOD CREEK BASIN

290. Basin description. Redwood Creek, located in southern Marin
County, has headwaters on the slope of Mount Tamelpsis and empties into
the Pacific Ocean L miles north of Point Bonita at the entrance to San
Francisco Bay. The basin is 5 miles long and has an average width of
1~3/4 miles. It is steeply mountainous except for a three-mile narrow
winding valley in the lower central porticrn of the basin. Elevations
range from mean sea level to 2,600 feet on Mount Tamalpais in the head-
waters. Muir Woods National Monument, which is a primitive redwood
forest area and a portion of Mount Tamalpais State Park, is located in
the upper part of the watershed. A small resort area is located at
Muir Beach at the mouth of Redwood Creek. The balence of the basin is
devoted primarily to agricultural uses.

. 291.  Flood damages. Flooding occurred primarily in the low valley
area one-half mile upstream from the mouth of the creek. Several resi-
dences and resort cabins suffered inundation of first floors and several
other residences had water within a few inches of the first floor. The
main damage in this vicinity was to the highway, which suffered washouts,
slides, road culvert damage, road shoulder damage, and deposition of
debris. Damage in Muir Woods National Monument was confined to camp
fecilities, trails, and footbridges. Damage estimates sre summarized
in Table 70.
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Table T0

Summary of Damages (Floods of January 1956)
Redwood Creek Basin

5 Damage
Ltem : Direct : Indirect : Total
Residential : $ 1,200 : $ - : $ 1,200
Non-residential : 6,200 : - : 6,200
Highways, roads, and bridges : 45,400 - : 45,400

Total : $ 52,800 : $ , $ 52,800

TENNESSEE VALLEY CREEK BASIN

292. Basin description. Tennessee Valley is a small basin in
southern Marin County that empties into the Pacific Ocean 2 miles north -
of the entrance to San Francisco Bay.  Part of Fort Cronkhite Military
Reservation extends into the lower portion of the basin. Local resi-
dents reported little or no damage. Some bank erosion occurred along
the stream. Culverts and a small footbridge were washed out. The
valley is sparsely settled and is used primarily for grazing and other
agricultural purposes. The total damage is estimated not to exceed

$1,000,

COYOTE CREEK BASTN

293. opasin description. Coyote Creek is located in the southern
part of Marin County about I miles north of the entrance to San Francisco
Bay. The creek drains into Richardson Bay which is an arm of San
Francisco Bay. The basin is fan-shaped with steeply mountainous sides
descending to a small valley with rolling hills. The population of the
ares is primarily suburban or rural and of the 600 residences in the
bagin, about 250 are located in the area flooded during Januery 1956.

In addition to the present homes, a large subdivision has been planned
for near future construction in this flood area.

294, TFlood damages. Most of the flooding that occurred in the
suburban arsa was caused by inadequate channel capacities. Overflow
from stream channels flooded streets and residences to depths of two
feet in a few of the residences located in the filled tidal flats.
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The flood plain contains 90 acres of reclaimed and developed land,

and 55 acres of marshland. Many residences were evacuated voluntarily
with the assistance of local public agencies. Greater damage was
averted by salvage efforts such as raising furniture and removing
floor coverings. Structural damage was light due to the slab concrete
construction of most of the homes. Demages Were evaluated on nearly
100 percent coverage of the area. The resulting damages for the.
January 1956 floods are summarized in Table 7l. A higher flood peak
than the one in January occurred in this srea 7 December 1955 in the
northern portion of the -flood plain, however, due to the short duration,
demages were relatively light. : : 3 iy

Table "1

‘Summary of Damages {Floods of January 1956).
Coyote Creek Basin

Them" ; ' cimdl . Damage
5 Direct :. Indirect Total
Residential -$ - 75,900 -1 $ 7,200 -z $ 83,000
Non-residential , goo - 3 e 800
Emergency aid ' E 200 . - : 200
Total : $oo 76,000 + $ T,100 : § 8,000
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SAN RAFAEIL. CREEK BASIN

295, Tidal Flood. During the high tide of 26 January 1956,
flooding occurred in the city of San Rafael along Francisco Boulevard
in the low partially unprotected tidal area adjacent to San Rafael
Creek downstream from Irwin Street. TFlooding was not as extensive
at the County Hospital on Fourth Street and Grand Avenue in the city
of San Rafael as during the December floods. The area most severely
flooded was the San Rafael business ares on Harbor Street and
Francisco Boulevard just northeast of Highway U. S. 101l. Flooding
was caused exclusively from high tides. Flooding occurred when tidal
flows came over the banks of the canal west and north of Canal Street.
Damages from tidal flooding are summarized in Table T2.

Table 72

Summary of Damages (Floods of January 1956)
San Rafael Creek Basin

; Yean : Damage
: ’ Direct ¢+ Indirect : Total
Residential : $00,2,0000 5 & -+ § 2,000
Non-residential - 24,200 2,200 : 26,600
Total :$ 26,200 : $ 2,200 : $ 28,600
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Table 73

Summary of Damages, Floods of December 1955

Area T
. River Tributaries. cmekz River -Trlmltaries River : Streams: Trlbutaries. Area I
3 : H H b4 : 5 -
AGRICULTURE 2 : : H s : :
Direct :$ 45,900: $ 358,800:% 4499003$ 285 5003 $ 3,575,900: $ 57,400:%4 - $§ 830,400: $ 5,198,800

© Indirect : 4,600:  3.7003 6,700 - 30,9ooa 45,900

08 S¢ @8 B8 98 8B 08

Bank cutting - 3,200. 109,000: - i - : - s =, - 2 112,200
Flood proteec- s s 3 g s $
tion works : = - : ~TC0 % 26,300: - : - 3 - - : 26,300
INUNDATION ; : y i " : : : :
Residentisl 3 : A ' i : : : ¢
Direct :  7,700: = 689,200: 64,900: 3,600; 2,729,300 3,700:5 - 3  864,300s 4,362,700
Indirect : 1,000: = 176,500: 2,700: 500+ 30,100% . =03 ‘oseons o 332,700 o - 342,500
Non-residential : 2 : 1 1 2 ¢ : :
Direct : 70,000: 3,030,200: 159,500: 355,900: 5,836,100: 104,400: - s 1,411,500: 10,967,600
Indirect s 4,700: 1,290,000: 162,400t  71,200: 1,157,000: 28,2006 - :  201,000: 2,914,500
: H : : s : 3 : :
STATE & COUNTY : : : t : : : : :
ROADS & BRIDGES : H s : s : : 3 H
Direct s 336,000: 4,803,900: 130,100:  354,300: &,192 700: &39 000: 40995002 767,700: 11,433,200
Indirect - 3 - 3 omewn 445003 : -l - : 4,500
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Teble 73

(Contirued)
Surmary of Damsges, Floods of December 1955
Area I
TR e : Klamath : - : Eel River :, .. ¢ Migsel, ¢ Russian : . . .
: ﬁmlth 3 River and : Rggwo;du Rgaa : and :Agstgle ¢ Coastals: River and 3 LOta;
R : Iributarios: eek y TVer  :Tributariesy “'SX : StreamssTributaries; T2

RATLROAD s : : $ $ : 3
Direct - B - % - % - :$ 2,050,0003 $ - $ - 3% 55,000:$ 2,105,000
Indirect 5 - - g - - $ 507,600: - 3 - 3 297,100: 804,700

TOTALS ., INUNDA»- : : : : : : : :

DATICN g . g { s : § : H
Direct : 413,700: 8,523,300: 354,500: 713,800: 14,808,100: 547,100: 409,500: 3,098,500: 28,868,500
Indirect s 5,700: 1,466,500; 165,100 76,200: 1,694,700: 28,2003 - 3 629,8003 4,066,200
AGRICULTURE(AII). 49,100:  472,400: 48,600: 311,800: 3,582,600: 57,4005 - 3  861,300: 5,382,200

GRAND TOTALS : : : : : : : :
Direct : 462,800: 8,991,1003 399,400: 1,025,600; 18,384,000: 604,500: 409,500: 3,928,900s 34,205,800
Indirect i 5,700: 1,271,100: 168,800 76,200: 1,701,400: 28,200: - 3 660,700: 4,112,100
SUBTCTAL $A68 500:$10,462,200:£568,200¢ %1 101,800¢ gAO 085, LOO #632,700: $AO9 8C0s $ F /o 539 6003 $)8 317,900
IVERGENCY ATD  : - 3 ; 28, 900- 221,300: 2,131,005 50,000: - + 427,601 2,858,900
TOTAL :3 z,ear 500 +¥10,762,200 $;597 100 1,323,100g$229216,§6‘63$68297003$409gsoo§$ s,om,zcm:%&l,rre,soo

® o
H @ o e H $

Area T includes

AN

all streams north of San Francisco Bay draining intc the Pacific Qcean.



Table 74

Summary of Damages. Flocds of December 1955

Area 11

Non-residential
Direct
Indirect

STATE & COUNTY

ROADS & BRIDGES
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2,288,200
758,100

H . 3 s H sMisc,amalls Pog s sMise,small:
: ;}orte ¢ Novato : s : ¢ “basing ¢ ‘Napa :Lo*z?z@ $ ¢ basins :  Total
s {adara 2’ Creek i 2 : inorth side: River z-c;eéh g seast side s Area IT
3 Creek g H 8 2 s .of bay 30 ;. 3 of bay 3
\GRICULTURE 3 5 - g : H 3 : 3 3 z
Direct % - :$119,000: o3 2$323,800:8 48,200 :$143,300:8 56,8008 $ - 281,608,800
Indirect 2 = 34,5008 : ' § 1,500 ; - 3 = % L - 2 7,100
Bank cutting @ - 2 iy % 4 = 3 29,0008 -8 =_ 3 - $ 22,000
Flood protec- 3 - 3 - 3 g ¢ 114.000 g - g 92,000: 106,900: - : 312,900
tion works 3 £ - B : ! s s 5 :
INUNDATION % s 1 3 2 s s 4 . -
Residential g : $ 3 : : 8 E 3 2
Direct s 94,800: 52002 1,500 6,700 ¢ 48,500¢ 329,400z g 4,100 954,900
Indirect 5,300: 3 100: 100 ¢  2,600: 6,300 19,000: = 34,700
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Table 74

{Continued)
Surmary of Damages, Floods of December 1955
: Area II
s 3 : : s sMisc.smalls : : sMisc.smalls:
z Mgg::z : Novato ¢ i;;:" g R§§§e1 : Sonoms, ¢ basins 3 Napa 3 Lcii?zog Mlameds ¢ basins ¢ Total

o o oAl e a o @ 4 2 @ i1 ¢ S 2 T 'Y Y
" et | Cresk ¢ Creck & Creek- Creek snorth side; River s fragl. Creek Geast_sidb s Area II
g : ¢ $ : : of bay @ & H - g of bay 3 S

g s £ s [ : : 3 g 2 :

RAILROADS - £ : 3 : 3 : § $ 3
Direct ¢ - $ - % - $ - % 40,000:% - & - % - 3 84,000:% - :$ 124,000
Indirect 3 - - 3 = 3 - & 33,500z - - - 3 -8 20,000 - 3. 953,500

TOTALS, INUNDA=-: : : 8 : : s 3 : :

- DATIDN : H - . : 3 3 s 2 H
Direat g 237,0003 8,700: 16,600: 115,200 125,500 155,500 3 307,100: 69£92OG 2,496,700: 132,900 : 4,289,400
Tndirect : 20,000; 61,9005  100: 12,800: 33,500; 7,100 s 62.600; 6,300: 641,000s 1,000 : 846,300

H g H H H : H 2 : H H
AGRICULTURE(A1l)s - 3 123,500z 38,700: - s 323,800 163,800 : 172,300: _J,S,SGO: $86,9003 - 31,957,800

GRAND TOTALS : : s : : : : : 3
Direct s 237,000 127,700: 54,2003 115,200: 449,300: 317,800 : 479,400: 843, aooa 3,483,600: 132,900 3 6,240,100
Indirect s 20,000: 66,400: 1,200 129 33.500; 8,600 s 62,6003  6,300:  641,000s 1,000 s 853,400
SUBTOTAL 8257 ,000: 8194, 1003 %5,5,00 $128,000: 5482 800 ~$ 326,400 $5zz 000:$849,300: $4,124,,c00g$ 133,900 287,093,500
OERSENCY AID i = - 1 - ; -~ 1 10, 000 - = slsooo« - 3 & g SLO0D
TOTAL 2$257,000: $19£9100 $55,400: $128 000: $A92 800: $ 326,400 $5&2,00@s$930,30 %&,12& 600¢ $ 133,500 3$7,184,500

H H : H H H i

Area II includes the area that drains 1nto San Francisco Bay in the counties of Marin, Sonoma, Napa, Gontra Cogta, and
Alameda, with the exception of Coyote Creek Basin.

Miscellaneous small basins north side of bay include; Tolay Creek, Arroyo Corte Madera Del Presidio, Lagunitas Creek,
Miller Creek, and Gallinas Creek.
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Summsry of Damages, Floods

Table 75
of

December 1955

Area 111

eel

- 5 - : 2 $ : £ 5 3 2 Coycte : Misc. :
5 s San g ¢ San 2San Fran-3 Mata-: s Perma-i _ :Guadalup%g Creck 3 swmall :
. Colma BmD,Coas‘tal s Mateos: eiscuito: dero @ Adobe | vionta -2 Stevens , River ang, and sstresmes Lotal
e a ] » -3 4 “hie 2 ¥ 2 « i H . 3 § a sk .
s Oreek , (naek,StTeEMS . oneek:  Creek : Creeks OT2%K ; gpeel  Creek , Tribu= . quiw. iplamedagAres IIT
2 3 8 : . 3 2 2 : taries : taries : County:
AGRICULTURE s - 5 - - $ : H 3
Direct 8 - 2%~  8245,800:8 ~ $ - :$ - 3$15,000:828,500:$116,700:8 959,300:8$242,900:817,50081,635,700
Indirect 2 - ¢ = & 5,008 -~ - i = & = 3 28,5005 123,100 - - 3§ = 3 157,000
Bank cutting: - ¢ - T AT, & - ¢13,000: <~ ¢ = 3 < - § - 17,3002 R S 30:300
Flced protec- = § w2 ot ol )y o - g gm. & me E, e B -8 - 3 = § == 8 -
tion works t 5 2 E - : 3 : i % :
‘INUNDATEON t 8 2 3 . b z 3 5 2 : 3 3
Residential : : ; ; ' : ; : ; ; ; : ; ;
Direct : = ¢t = 3 13,600:26,700:1,449,800: 9,700: 70,500: 3,200 19,200: 462,%00: - 3 = 32,056,200
Indireet : = ¢ = @ 400: 2,500: 66,700: 200: £003 S00: 900s  27,500: - 3 = 3 99,50
Non-residential : 3 : s % - 5 $ : s : ¥
Direct : - & - 3 2,400: 3,400: 117,100:19,300:  900: 62,300; 42,500: 483,800 - : - : 731,700
Todirect 3 =~ 3 = 3 1,200 -~ . 8,500: 1,500: . = ¢ 5,200 600:  81,600: - 3 = 1 98,600
STATE & COUNTY : " : : : : : : : " : :
ROADS & BRIDGES : : : 3 2 1 s s 1 ¥ : ¥
?igz;z 3 t  8,400:23,000: 116,600: = 3 31,4008 - : - ¢ = g 91,9003 425,700:' 6,100: - : 703,100
e N - f = 3 - % e & = F e % - 3 -3 - B e 3 -
RATLRODS 1 oy A ; : ; :
Dir?ft A S R S e g % 15800 -~ 3 - & 15,500
edeget  F o= F o= & - =" R &R e v AT gy - ¢ 10,70C: : - 3 10,700



Table 75
(uont1nue&)

Summary of Damages, Floods of December 1955
Area I1T

("

Coyote : Misc,

@n w6

Perma-

as a9

= = T T e Sy S0 1
- San s San :San Franw- Mata=: s g Cresk : sy
; Colma . pryng: Coastal, Mateos cisquitos dero : 490D8 ; pevts ¢ Stevens:River and, ang  sstreams:
. Creek , gpeek: St reams_ Crecks Creek : Creek: Fe8K ; Creek ; OCreek , Tribu- ., mpipy. ;Alameda:
3 : : : ; : : : : . taries ., i.nies : Countys
TOTALS, INUN-: : : H : H g $ H H 2 E f
DATION : g : H 3 H g : : g E : '
s : : : : s o 2 3 : : £ -
Direct . 8.400:23,000: 132,600:30,100:1,598,300:29,000¢ 71,400z 66,100 153,600:1,387,900:  6,100: £3,506,5
Indirect + : = : 1;6002 2?50 D: 75,200 19700 4003 6,100- : I 500= 119,800: - ¢ = & 208,800
JGRIGULTORE o — o — & 250,600 - & = +13,000% 15,0005 67,300t 239, 800: 976,600 242,900: 17,500:1,823,000
(A11) s : : 3 : g : : f 3 : f :
GRAND TOTALS : H 2 : H 5 : 3 f 5 f f f
: . : : : . ‘ : : s 2 : 00:5,172, 500
Direct . §.400:23,000: 378,400:30,10031,598,300:42,0005 86,400:104,600: 270,300:2,364,500: 249,000z 17,500: .
Sk -y = 8w 61;00 2,500: 75,200 1,700: _A00: 34,900: 124,600 119,800t - = ;365,800
SUBTOTAL 38 8 400$23 000:4385, 100332 600@1 673, 500@43 700 586, 800@139 500: 4394, 900@2 484,300:$249,000:$17, 50085, 538, 300
EMERGENGY ATD: 43, 2003 :16,000: 99,700: - & 220, 500 9, 4008 - & 3,000 = 3 76,0008 = i = : 482,800
TOTAL ¢51 600%39 ooo'$&84 800$329600$1 8943000368 100,586 800$1a2 500 $3949900$2 560,300:$249,000:417 , 50086021 , 100

Area IIT includes the area that drains into San Franciseo Bay in the counties of San Mateo, Santa Clara, and that portion
of Alameda County in the Coyote Creek basih,

S22
2
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Table 76

Surmary of Damages, Floods of December 1955

AREA TV
:San Lorenzos ¢ Pajaro : s - : :
. River and 2 Soquel s River a‘nd s Scott 2 Apt@s 2 Carml H S.alinas 2 Total
:Tributaries: Creek  .mributaries: Oreek . Creek , River , River . Area TV
AGRICULTURE s : : 3 : 3 H :
Direct :$ 159,800 : 14,000 :$1,279,000 :$ 121,800:% 6,700 :$ 39,600:% 10,000 :$ 1,630,900
Indirect : 11,800 ¢ ,000 ¢ 746,000 g 11,400: 1,000 ¢ 3,000: - : 777,200
Bank cutting g - g - - - - - K - 3 - B 3 -
Floed=-protection works & = : = 5 - - - H - : = H - $ -
INURDATION z ~ 2 3 : 3 : :
Residential 3 H 8 : : s 5 :
Direct s 1,229,400 ¢ 121,300 : 251,000 - H 6,400 ¢  9,500: - : 1,617,600
Indirect s 103,200 ;3 14,800 : 12,100 ¢ - 3 - 2 - 3 - : 130,100
Non~residential H : : § § 2 H i
Direct ; 5,612,200 : 388,900 : 50,500 5,000 500 : 4,000 29,900 : 6,091,000
Indirect : 1,067,000 : 39,900 5,000 ¢ 1,500: - 3 300: - : 1,113,700
STATE AND COUNTY RUADS AND : : : : ; | ; ;
BRIDGES : > : : : : : H
Direct : 273,800 : 148,600 : 270,200 :  4,000: 27,700 : 500: 96,500 : 821,300
Indirect : 3,500 : 6,300 ¢ - : 5003 900 : - 3 - : 11,200
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Table 76

(Continued)
Summary of Damages, Floods of December 195¢
AREA IV
:San Lorenzo: 2 Pajaro ¢ 2 $ H -
. River and : oSoquel Rivei and ¢ Seott Aptos , Carmel , Sa}inas . Total
. Tributaries: Cr€eK  .Tributaries: oreek Creek , River , River , Area IV
RATLROADS 5 : s s H 3 $ :
Direct 8 7,000 :$ - :$ - S - :$  2,100:4 - ¢ = :$ 9,100
Indirect g 800 : - : - $ - 2 - 3 - 3 - : 800
TOTALS, INUNDATION 3 $ : : 5 5 :
Direct . 7,122,400 1 658,800 ¢ 571,700 ¢  9,000: 36,700 s 14,000: 126,400 : 8,539,000
Indirect : 1,174,500 :+ 61,000 : 17,100 ¢ 2,000z 900 3 300: - 3 1,255,800
AGRICULTURE (Al1) . 171,600 : 18,000 : 2,025,000 3 133,200: 7,700 : 42,600: 10,000 : 2,408,100
GRAND TOTALS : : : : : : : :
Direct . 7,282,200 :+ 672,800 : 1,850,700 : 130,800: 43,400 s 53,600: 136,400 : 10,169,900
Indirect : 1,186,300 : 65,000 : 763,100 : 13,400s5 1,900 : 3,300: - : 2,033,000
SUBTOTAL :88,468,500 15 737,800 182,613,800 7 144,200:8 45,300 :5 56,000:5136,400 :312,202,900
EMERGENCY AID s 232,400 ;93,300 : 647,700 : 43,600: 16,300 : 1,500: - = 1,034,800
TOTAL :§8,700,900 :§ 831,100 233,261,500 +& 187,800:8 61,600 :5 58,400 :3136,400 s

-
°

$13,237,700

Area IV includes all the streams south of San

Francisco draining into the Pacific Ocean.



Table 77

Surmary of Damages, Ficods of December 1955

San Francisco Distriet, Totals

3 3 g § $S
i Area , Ares Area , Area s an.Francisco
3 - H g : District
3 1 s I mr, v :  totals
AGRICULTURE 2 - : H :
Direct :$ 5,198,800:31,608,800:81,635,700:$ 1,630,900:410,074,200
Indirect H £5,900: 7410038, 157,000% Ti7.,200¢ 987,200
Bank cutting 2 112,200: 29,000¢ 30,300: - $ 171,500
Flood-protections 26,300: 312,900 - - - : 339,200
Works $ : : 3 H
INUNDATTION : : : : :
Residential 3 s 3 8 4
Direct s 4,362,700  954,900: 2,056,200: 1,617,600: &,991,400
Tndirect s 342,500t  34,700:  99,500:  130,100: 606,800
Non-residential ¢ : : 8 3
Direct : 10,967,600: 2,288,200 731,700: 6,091,000: 20,078,500
Tndirect ¢ 2,914,500:;  758,100:  98,600: 1,113,700 4,884,900
STATE AND COUNTY ; H ; ; ;
ROADS AND BRIDGES: $ g : s
Direct : 11,433,200:  922,3003 703,100:  821,300: 13,879,900
Indirect : 455003 o e o o 11,2003 15,700
RATLROADS : ; : : ;
Direct : 2,105,000: 124,0005  15,500: 9,100: 2,253,600
Indirect 2 804,700 53,5003 10,7003 800¢ 869,700
TOTALS, INUNDATION 3 : : :
Direct : 28,868,500: 4,289,400: 3,506,500s 8,539,000 45,203,400
Tndirect . 4,066,200:  846,300: 208,800 1,255,800s 6,377,100
AGRICULTURE (A11)s 5,383,200: 1,957,800: 1,823,000 2,408,100: 11,572,100
GRAND ‘TOTALS : : : ;
Direct e 34,205,800: 6,240,100: 5,172,500: 10,169,900: 55,788,300
Indirect s 4,112,100z 853,400:  365,800:  2,033,000: 7,364,300
SUBTOTAL :§38,317,900:%7,003, 500: %5, 538, 300:§12,202,900:§63,152, 600
EMERGENCY AID ¢ 2,858,900: 91,0005 &SZ,SOOsH_l,034,800; 4,467,500
TOTAL «§21,176,800:87,184,,500386,021,100: 513,237, 700:§67,620,100
Indirect damages : 3 $ s ¢ 350,000
to U.$5. Highway 101 H 3 § g
GRAND TOTAL : i : $67,970,100

® 90

© © ©
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Table 78

Summary of Damages (Floods of January 1956)

Marin County Basins

: Stinson : Redwood :Tennessee: Coyote ;
e Beach Creek Valley : Creek : R
Residential: £ : 3 : :
Direct :$ 8,100 :$ 1,200 :$ - :$ 75,900:$ 85,200
Indirect p - : - : - : 7,100: yotakals
Non-residential: - : . :
Direct 6,400 : 6,200 : 1,000 : 800: 14, %00
Highways, roads, : 5 : -
and bridges 1,000 : 45,400 : - - 46,400
Emergency aid 14,000 : - : - 200: 14,200
Total :$ 29,500 :$ 52,800 :$ 1,000 :$ 8L4,000:$ 167,300
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