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u.s. army corps of engineers

TO OUR READERS:

Throughout history, water has played a dominant role in shaping L
the destinies of nations and entire civilizations. The early settlement
and development of our country occurred along our coasts and water
courses. The management of our land and water resources was the |
catalyst which enabled us to progress from a basically rural and ‘
agrarian economy to the urban and industrialized nation we are today.

Since the General Survey Act of 1824, the US Army Corps of
Engineers has played a vital role in the development and
management of our national water resources. At the direction of
Presidents and with Congvessional authorization and funding, the
Corps of Engineers has planned and executed major national programs
for navigation, flood control, water supply, hydroelectric power,
recreation and water conservation which have been responsive to the
changing needs and demands of the American people for 152 years.
These programs have contributed significantly to the economic growth
of our country and to the well-being of the American people.

Today, the activities of the Corps of Engineers in water resources
management, under the direction of the Executive and Legislative
branches of the Federal government, continue to support national goals
and objectives. These include conservation of our water resources,
protection of our wetlands, non-structural solutions to flood-damage
control problems, total water management in metropolitan areas,
flood plain management, and the preservation and enhancement of the
quality of our environment for future generations,

This booklet describes the past, current, and proposed activities
of the Corps of Engineers in your state. I trust that you will find
it informative, interesting, and useful.

Lieutenant General, USA
Chief of Engineers
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water resources development by
the corps of engineers in california

introduction

California, the Golden State, comprises a land area of
about 158,000 square miles and a water area of about
2,000 square miles. The state has more than 1,200
miles of scenic coastline. its topography is more varied
than any other part of the United States except Alaska.
Elevations range from 282 feet below sea level in
Death Valley to 14,495 feet above sea level at the top
of Mount Whitney, the highest and lowest points in the
conterminous United States. In total, the state consists
of eleven geomorphic provinces, each ot which is dis-
tinctive from its neighbors. The dominant provinces are
the Coast Ranges, the Central Valley and the Sierra
Nevada.

The Coast Ranges extend for nearly 600 miles just
inland from the ocean. Their numerous, often indistinct,
ridges rise from 2,000 to 7,000 feet and are separated
by the valleys of numerous major rivers and other
smaller streams.

The Central Valiey lies east of the Coast Ranges and
west of the Siera Nevada. ft is a vast alluvial plain 400
miles fong by 50 miles wide. The southward flowing
Sacramento River drains the northem portion of the
valley and the northward flowing San Joaquin River
drains the southern portion, except for a closed area of
about 17,000 square miles at the southern end of the
valley.

In the Sierra Nevada, a great westward dipping fault
block 385 miles long and 85 miles wide, lofty mountain

peaks tower above precipitous gorges and caiyons.
About a dozen major streams traverse the western
siope of the range and flow into the Sacramento and
San Joaquin Rivers. Many of these streams occupy
valleys as deep as one-half miie. By far the most spec-
tacular of these is Yosemite, which was carved by
glaciers many thousands of years ago. in the northem
part of the Sierra Nevada, the highest peaks reach to
about 6,500 feet. Mountain top elevations increase to-
ward the south to cuiminate in Mount Whitney. Pre-
cipitous drops in elevation characterze most of the
east side of the Sierra Nevada. Near Mount Whitney,
this drop is aimost 2 miles in a horizontal distance of 6
miles.

Other geomorphic provinces of the State are studies in
contrasts. They range from the rugged, densely tim-
bered Klamath Mountains and great redwood forests in
the northwest sector of the State to high and low desert
areas in the southwest sector along its eastern border,
and to the voicanic cone studded Modoc Plateau in the
northeast sector. The Transverse Ranges, of which the
Channel Islands represent a seaward extension, break
the typical southeastward grain of California topog-
raphy and instead trend eastward as a group of linear
ranges. The peaks in one of these ranges, the San
Gabriel Mountains just north of Los Angeles, reach al-
most 10,000 feet. The Los Angeles-Long Beach met-
ropolitan complex — the sixth largest in the world in
population — lies on a broad coastal plain not much
above sea level. The extreme variation in the physiog-
raphy of California is illustrated in the following photo-
graphs.'

the calffornia coast near monterey.

'Photographs courtesy of the U.S. Bureau of Reclamation, Wit Pacific
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A mt. shasta, an extinct voicano, in northern sacramento basin.
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The climate of California is as varied as its physiog-
raphy, but is generally considered to be mild. Instead of
the usual four seasons, most of California has two — a
cool, wet winter season and a warm, dry summer sea-
son. Coastal areas have a marine or mediterranean
type climate with warm winters, cool summers, littie
daily and seasonal range in temperature and high rela-
tive humidity. Inland from the coast, as the marine in-
fluence lessens, the climate becomes more continental
with warmer summers, colder winters, greater range in
daily and seasonal temperatures and lower humidity.
The change from mediterranean to continental cli-
mates results from topography, which also controls the
amount and distribution of precipitation. (n large por-
tions of windward siopes of the northern Coast Ranges
and the northern mountain region, annual precipitation
is 50 inches or more. Annual precipitation decreases to
about 20 inches in valley floor areas of the northern
Central Valley, less than 10 inches in valley floor areas
of the southern Central Valley and less than 5 inches in
the southeastern desert areas. Mean annual precipita-
tion ranges from 120 inches in parts of the northern
Coast Ranges to less than 2 inches in parts of Death
Valley. Most of the annual precipitation occurs in the
winter season, which extends from November through
March in the southern part of the State and from Oc-
tober through April in the northern part.

Snow occurs at elevations as low as 2,000 feet in the
Sierra Nevada foothills, but does not remain on the
ground below 4,000 feet. The zone of heavy snowfall is
from 7,000 to 8,000 feet. Meiting of the normaily deep
snowpack in these and higher elevations results in the
continuous flow of most Sierra Nevada streams during
the summer.

Temperatures ranging from 134° to —45° have been
recorded in California. On the basis of continued
periods of high temperatures, Death Valley is the hot-
test place in the world. Along the coast, the range in
temperature from day to night and from winter to sum-
mer is very small, and daily and seasonal ranges in
temperature increase with distance from the coast. In
periods of extreme summer heat, the temperature in
Death Valley can be twice that recorded along the
north coast.

Thunderstorms occur in the summer in the interior,
high mountain and desert areas. Where precipitation is

very light, lightning can cause forest fires. Tomadoes
occur some place in California on the average of about
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once a year. Although flooding can occur at any time of
the year, the worst floods usually occur in winter as a
result of prolonged, widespread rainstorms accom-
panied by above normal temperatures that meit the
snowpack. Small drainages are also subject to flooding
from localized storms. Occasionally, persistent dry
weather or droughts occur during the winter season.

California has abundant water, metal, nonmetallic min-
erals, fuel and forestry resources. Most crops grown
anywhere in the United States can be grown in Califor-
nia. Further, because of an unusually long frost-free
period, many crops grown in California cannot be
grown commercially eisewhere, and agriculture based

on irrigation is the predominant factor of the economy
of the State. In total, however, the economy of the
State is highly diversified with about 9.5 million people
gainfully employed. Distribution of employment shows
about 3 million persons employed in basic industries
such as agricuiture, forestry, mining, manufacturing
and fishing; and about 6.5 million employed in service
industries. The 1976 population of California, 21.6 mil-
lion, is expected to increase to about 34 million by the
year 2000.

California has extensive development for municipal,
industrial and irrigation water supplies and sufficient
water is deveioped by completed water projects, or will
be developed by those under or nearing construction,
to meet most urban and irrigation needs foreseen for
the near future. However, additional conveyance
facilities are needed to deliver developed suppiies to
certain service areas. While additional major storage
projects may not be needed immediately for water con-
servation, they may be warranted for flood control be-
cause fiood problems are increasing. indeed, intensifi-
cation of land use resuiting from increasing population
will require a vigorous fiood control program for many
years to come. Local agencies should carefully con-
sider flood plain management in addition to construc-
tion of flood control facilities.

The increasing demand for water-associated recrea-
tion will require the development of additional water
surface and shoreline, particularly near major urban
centers. More than four-fifths of the additional electrical
energy needed by about the year 2000 is expected to
be derived from fossil or nuclear fueled steam plants,
which require large amounts of cooling water. If half of
the projected increase in generating capacity is from
inland sites, due to limited acceptability of coastal sites,
the demand for cooling water could comprise one of
the largest increases in future water demand.

California has a highly developed system of modem,
well maintained State and interstate freeways and

highways, and a variety of commercial and recreationai

facilities exist along #ts 1,200 mile coast,
within its natural bays and estuaries, and on the Sac-
ramento and San Joaquin Rivers. Major commercial

developments exist in the San Francisco
and Los Angeles areas. However, present trends in
ship design — for example, 50-foot draft tankers and
70-foot draft super tankers — and advanced cargo
handling techniques indicate that major improvements
nroroqmrodnoxmmmwmemaysaretoop-

:
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A chapter is devoted to each area, the boundaries of
which coincide generally with major hydrographic
(drainage) areas that have been used in various

characteristics (the North and

sin), but have been subdivided on the basis of their size
and shape.

A map showing the 11 areas used in this bookiet ap-
pears inside the front cover.
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corps of engineers activities in callfornia

The water resources development program of the
Corps of Engineers in California began in 1852 when
Congress appropriated $30,000 for levee construction
and fencing at the mouth of the San Diego River, thus
originating facilities that would ultimately evoive into
today’s important San Diego Harbor. Other early navi-
gation work included San Francisco Harbor, 1868;
Oakland Harbor, 1874; and San Joaquin River, 1876.
Several other navigation projects were authorized prior
to the tumn of the century.

On the basis of a report prepared by the California
Debris Commission in 1907, the first flood control work
by the Corps of Engineers in California was authorized
by the River and Harbor Act of 1910. The authorized
work consisted of increasing the flood carrying capacity
of the Sacramento River downstream from the mouth
of Cache Slough. The existing Sacramento River Flood
Control Project, substantiaily as conceived by the De-
bris Commission as a result of studies directed by
Congress in 1910, was authorized in 1917 in the first
maijor flood control legistation in the history of our coun-
try. Subsequent to these early beginnings, Corps of
Engineers activities in California have expanded into
almost all of the facets of the civil works program and
into water resources projects constructed or under
construction,

The National Environmental Policy Act of 1969 has
served to increase the Corps of Engineers awareness
of the interrelation between water resources develop-
ment projects and all aspects of the environment. Cur-
rent actions of the Corps, which may have a significant
impact on the environment, whether beneficial or ad-
verse, must be described in detall in an environmental
impact statement. This statement, or EIS, is reviewed
by Federal, State and local agencies and individuals,
and a public hearing is conducted.

Many of the projects and in described in
this bookiet have been covered by EIS’'s. When con-
struction of a project was authorized prior to the effec-
tive date of the Act, in most cases no EIS was pre-
pared. But if any project requires operation or mainte-
nance activities, then an EIS has probably been pre-
pared to disciose any potential environmental impacts
of those activities.

For current investigations, and for projects in the plan-
ning stages, EIS's are prepared at appropriate times
to include consideration of environmental factors in
the evaiuation of projects and akternatives to proj-
ects. Projects are often planned to minimize adverse

environmental effects and to create environmental
benefits where such opportunities exist. Information
about environmental studies and EiS’s on individual
projects and investigations may be obtained by con-
tacting the appropriate District Office of the Corps of
Engineers.

The Corps of Engineers participates in water resources
development at the direction of Congress. Over the
years, a large body of legisiation that forms the basic
authorities for civil works has been developed. Chapter
13 contains a detailed discussion of the principal au-
thorities, along with a description of the Corps relation-
ship to the Secretary of the Army; the method by which
Corps of Engineers projects are initiated, authorized
and completed; and how projects are funded.

navigation program

The navigation program of the Corps of Engineers in
California includes improvement and maintenance of
all major coastal harbors in the State, development of
deep draft and shaliow draft inland waterways and
maintenance of navigable streams. The purpose of the
program is 10 assist in the development and conduct of
waterborne commerce and small boat recreation.

The control of hydraulic mining debris in the Central
Valiey is also a part of the navigation program.

urban studies program

This new program for the Corps of Engineers began in
1972 in response to changing developmental priorities
and a high degree of Federal attention to the interre-
lated problems of growing concentrations of popula-
tion, industry and commerce. The major objective of
the program is to use the Corps, working in partnership
with local and state governments, to develop realistic
pians which can help solve water and land related prob-
lems for about the next 50 years in selected urban
regions.

The specific functional areas in which the Corps will be
involved are flood control and fiood plain management,
municipal and industrial water supply, wastewater
management, bank and channel stabilization, lake,

. and
necessitate complete and timely interchange of plan-
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ning information. it is desirable for urban planning al-
ternatives to be developed in concert with programs of
other Federal, State and local agencies. Urban studies
are conducted 80 as to provide appropriate input into
the local urhan area comprehensive planning and to
avoidpuplication of effort among participating Federal
agencies.

flood control program

The fiood control program of the Corps of Engineers in
California functions to protect urban, suburban and ag-
ricultural areas.

An estimated $3.8 billion in flood damages has been
prevented throughout the State by completed Corps of
Engineers projects. These include many units of levee
projects and a large number of flood control storage
projects.

Although the flood control program provides effective
protection to project areas, many streams still remain
uncontrolied and many areas of the State remain en-
tirely unprotected.

While urban centers generally have better protection
than rural areas, they are still potentially liable to seri-
ous damages from large floods. Comprehensive plan-
ning and construction programs must be continued in
order to check periodic floods which cause destruction
and damage, and waste to the ocean vast amounts of
water that could be conserved for the benefit of the
people, agriculture and industry of California.

beach erosion control program

The beach erosion control program of the Corps of
Engineers in California includes studies of erosion
problems and construction of shore protection projects
for publicly owned or publicly used beaches, shoreline
parks and conservation areas along the California

status of projects

g

A summary of projects according to these classifica-
tions is shown below. Their locations are indicated on
special project maps included in appropriate chapters
and on a map at the end of this bookiet. Brief descrip-
tions of individual projects are presented in subsequent

chapters. information on projects may aiso be found in
the Chief of Engineers’ annual report on civil works !
activities.

‘otal

type of project —
% suthorized
compieted construction not started
Navigation 37 9 2 48
Small Navigation 5 0 0 5
Debris Control 3 0 0
Beach Erosion
Control and
Shore Protection 7 4 1 12
Small Beach
Erosion Control
and Shore
Protection 1 0 1 2
Multipurpose 28 7 10 45
Flood Control 31 12 18 61
Sma¥ Flood-
Control 17 1 0 18
Total 129 33 32 194
reguiatory functions

Under iong-standing procedures evolving from the
River and Harbor Act of 1899, and in addition to other

ministered a permit program for structures and opera
tions in navigable waters.
Regulatory functions inciude:

Approval of sites and plans for dams and dikes. i

Permits for structures or operations in navigable
waters.

Renwvalofsut*gnvesselsorotherobstmcﬁons
endangering navigation.

Establishment of danger zones, dumping




recreation faclilities at corps of engineers
projects
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water poliution and water quality control

Water quality and poliution control are given full con-
Under its water resources development program in sideration in the planning and construction of Federal
California, the Corps of Engineers has provided basic water resources development projacts.

public-use facilities at the majority of its storage proj-
ects. Local agencies and private interests have pro-
vided additional facilities and services to supplement
these facilities.

ln1972meCorpe'regulbryrngoleﬂumh-
creased with the passage of the Federal Water Polu-
tion Control Act Amendments (FWPCA) and the

Marine Protection, Research and Sanctuaries Act
A summary of 1976 public-use data for available recre-
ation facilities at Corps of Engineers storage projects in

California is tabulated below:
TR I O
st R I NI
-~ HHN LI L
y H

Black Butte Lake, Stony Creek 243,240 1,400 2845 26 6 7 2 1 99 0 0
Brea Dam, Brea Creek 356,900 2,015 (@) (a) (b) (b) 1 b) @® (b)
Carbon Canyon Dam 182,500 1,250 3 05 1 (b T b ® © O
Englebright Lake, Yuba River 143,050 530 750 10 6 4 2 0 65 0 4
Futferton Dam 71,700 525 4 05 (b (b 1 by @® (b) (b)
Hansen Dam, Tujunga Wash 1.488,800 9,990 126 3 1 2 3 1 (® ® 0
isabeila Lake, Kern River 849,351 18,960 6520 30 30 17 1 1 522 3 160
Lake Kaweah, Kaweah River 417,300 5,700 570 8 5 6 3 0 78 0 9
Lake Mendocino, Russian River 1,500,000 21,130 1,700 14 7 12 5 2 320 2 15
Martis Creek Lake, Martis Creek 24,000 300 71 2 1 0 1 0 25 0 0
Mojave River Dam 46,900 670 (8 (a (b () 1 (b) 50 (b) ®)
New Hogan Lake, Calaveras River 194,180 3,770 2650 42 3 1 1 2 121 0 20
North Fork Lake, N. Fk. American River 27.000 600 280 15 1 1 2 2 0 0 0
Pine Flat Lake, Kings River 694,190 13,550 3,450 83 5 8 1 1 121 0 30
Prado Dam, Santa Ana River 304,000 2,460 46 1 1 ) 3 (® ® 1t (b
Sepulveda Dam, Los Angeles River 1,457,500 9,500 (@ (@ () (b 2 () () (b (b)
Success Lake, Tule River 724,440 11,990 600 7 8 7 3 0 104 0 20
Whittier Narrows Dam, Rio Hondo

snd San Gabriel River 2,418,400 21,450 *76 4 ()] 3 ® @® o 32
*Recreation Lake
(a) No permanent pool.
(b) Not appicable.
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{MPRSA). Section 404 (FWPCA) authorizes the Sec-
retary of the Ammy, acting through the Chief of En-
gineers, 10 issue permits for the discharge of dredged
or fill material into the waters of the United States at
specified disposal sites. Section 103 (MPRSA) au-
thorizes the Secretary of the Army to issue permits for
the transportation of dredged material for the purpose
of dumping it in ocean waters.

fiood plain management services
program

A long-range Statewide flood plain information study
program is underway in California. To date, 99 studies
have been completed; 5 more are scheduled for com-
pletion.

The Corps of Engineers also undertakes flood insur-
ance rate studies at the request of the Federal insur-
ance Administration, Department of Housing and
Urban Development.

investigations and reports program

Detailed investigations of potential water resources
development projects are essential prior to their au-
thorization for construction. Congress has directed that
the Corps of Engineers make investigations and pre-
pare reports on numerous proposed improvements in
California. Many of these investigations and reports

have been completed and submitted to Congress;
others are in progress; and the remainder will be com-
pleted as funds are made available and submitted to
Congress for its decision on authorization.

A summary of preauthorsization investigations and re-
ports in California is listed below.

Preauthorization studies and detailed planning of water
resources development projects require extensive
coordination between the numerous agencies con-
cerned. Coordination procedures are prescribed in the
regulations covering Corps of Engineers activities. The
Pacific Southwest inter-Agency Committee on Water
Resources, which is composed of representatives from
six Federal agencies and nine Pacific-Southwestermn
states, coordinates water resources development ac-
tivities on a regional basis. At meetings held about
once every four months, each member state and
agency presents a brief on what it has done and what it
proposes to do.

The Corps of Engineers conducts a program of re-
search and development for solving new problems that
arise in project design, operation, maintenance and
evaluation, and for progressive improvement of en-
gineering techniques and procedures. Research and
development studies that have been conducted in
California have involved experimental equipment for
measuring stream flow velocity; utilization of laser
beams in measuring movement of large concrete struc-
tures; use of epoxy compounds 10 prevent erosion of
certain internal surfaces of fliood control outiet struc-

beach urban flood
status of reports navigation erosion study control special total
Completed' 2 0 0 0 2 4
in progress 10 2 2 19 4 37
Suspended or not started? 7 4 __0_ ] _1_ 15
Total 19 6 2 22 7 56

e a0,

‘Approved by the Board of Engineers for Rivers and Harbors but not yet acted upon by Congress.

*Studies classified as active which have either been temporarily suspended or not started. Does
not inciude studies which have been classified as inactive or deferred.
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tures and utilizing automatic data processing to im-
prove procedures for collecting and analyzing recrea-
tion use data.

The need to accelerate improvement of hydrologic en-
gineering techniques, to train engineers in applying
these techniques and to take advantage of computers
in water phenomena research led o the establishment
of a Corps of Engineers Hydrologic Engineering Center
in 1964. The Center is located in Davis, California, and
provides Corps-wide technological services, trains
personnei and systematizes procedures in hydrologic
engineering. it also maintains close liaison with the
academic community, engages in research and coor-
dinates a flow of technological data to sharpen the
Corps capability in planning, designing, constructing
and operating water resources facilities. In carrying out
its mission, the Center obtains computer services
through contracts that provide access to the Govern-
ment owned CDC 6600 and 7600 computers at Law-
rence Laboratory in Berkeley and to a commercially
owned UNIVAC 1108 computer in Santa Clara. Com-

munication with the computers is piovided through a
terminal and leased telephone lines.

The Center has been intensively investigating methods
for conduct of comprehensive planning as part of a
Corps pilot community assistance effort. Procedures
for acquiring, encoding, storage and retrieval of land
use and general resource information were developed
and appiied in the Oconee Expanded Flood Plain In-
formation Study, Georgia. The computer-stored infor-
mation is interfaced with existing operational computer
analysis models to quickly determine effects of pro-
posed land use changes on hydrology, hydraulics and
fiood damage potential.

in 1972 and 1974, the Center conducted four-week
international workshops that covered computer appli-
cations in hydrologic analyses. Thirty engineers repre-
senting 22 countries participated in the 1972 workshop
and 24 engineers from 17 countries attended in 1974.
A well-equipped classroom capable of accommodating
35 students is located at the Center.

more than 400 Corps engineers, and nearly 100 from other
agencies participated in Hydrologic Engineering Center train-
ing courses in 1976.
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As part of the International Hydrological Decade (a
world-wide effort sponsored by UNESCO to advance
the science of water during the period 1964-1974), the
Center prepared and published a 12 volume report sys-
tematically outlining methods that can be used in plan-
ning and designing water resources projects in areas
where little hydrologic data are available.

emergency work

California has had a long history of floods and its
inhabitants have repeatedly suffered severe fiood
losses. Fioodfighting and recovery from floods have
imposed staggering financial burdens at all levels of
government.

S

the Hood of 1884 washed out streets and tracks, leaving this horse drawn trolley car on the edge of the los angeles river.

Floods, of course, occurred prior to the recorded his-
tory of California, but the earliest known fiood occurred
on El Rio de la Porciuncula (now the Los Angeles
River) in early January 1770. (n crossing that stream on
7 January, Father Juan Crespi recorded in his diary
that “a few days previously there had been a great
fiood which had caused it to leave its bed.” From 1770
to0 1972, 34 major rain or snowmeit floods occurred in
the State. These fioods claimed more than 350 lives
and resulted in well over a billion dollars in flood dam-
age. Some of these fioods inundated vast areas. For
exampie, fioods in the Central Valley in 1805 inundated
the entire valley fioor. In 1861-62, a great flood often
referred to as the “Noachian Flood of California” turmed
the Central Valigy into an inland sea, coverec much of

!
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the Los Angeles River Basin and inundated extensive
areas in other localities. Great fioods aiso occurred in
18687, 1907, 1909, 1955, 1964, 1966-87 and 1969.

Existing fiood control facilities in California have been
very effective, but flooding and flood damages continue
to occur in some areas that do not have protective
works; where it is economically infeasible to provide

> I BT g
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flood protection against extremely rare floods; and be-
cause nonstructural measures to reduce flood damage
have not been extensively implemented. Con-
sequently, the continuing authorities for the Corps of
Engineers to participate in emergency repair and resto-
ration of facilities damaged during floods (or during
other natural disasters) have been extensively used
over the years.

12
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in december 1955 the pajaro river flooded nearly 8,000 acres

A the december 1950 flood severed this southem pacific line
west of manteca in san joaquin county. w near gilroy in santa clara county.
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« in december 1955 the feather river levee faited, flooding
yuba city. forty lives were lost during the flood.

the eel river fioated these logs off fat cars during its de-
cember 1964 rampage. this scene is along highway 101
w near rohnerville, humboldt county.

14
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< rain and snowmelt floodwaters filed tulare lake in early 1989
giving X the appearance of an inlend see. (Dhoto courtesy of
the corcoran journal)
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& fioods in january 1969 caused the levee protecting sherman the stanislaus river levee gave way to the january 1969
island to fail. v floods, inundating extensive farmiand
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Emergency work in the interest of navigation has been
less extensive than that in the interest of flood control.
The principal types of work accomplished on emer-
gency bases comprise floodfighting and rescue opera-
tions; repairing or restoring levees; protecting stream-
banks and levees subject to erosion; and restoring,
clearing and snagging stream channeis. Costs of
emergency work in California under Public Law 84-98
(see Chapter 13, page 226); other continuing au-
thorities and special Congressional authorizations are
summarized by area as follows:

Hydrographic Area Cost
North Coastal Basins $ 7,480,000
San Francisco Bay Area 3,600,000
Central Coastal Basins . 8,800,000
South Coastal Basins 9,430,000
Sacramento Basin 17,700,000
Delta-Central Sierra Area 4,500,000
San Joaquin Basin 5,020,000
Tulare Lake Basin 5,410,000
North Lahontan Territory 105,000
South Lahontan Territory 815,000
Colorado Desert 346,000

The most extensive application of continuing
emergency work authorities in California followed the
floods of December 1955-January 1956, December
1964-January 1965 and January-February 1969.

A special application of Public Law 84-99 occurred dur-
ing the snowmelt flood season of 1969. Early that year
California was one of 26 states where near-record
snowmelt fiooding was expected. In a letter dated 1
March 1969, the Director of the Office of Emergency
Preparedness (OFF) notified the Secretary of the Army
that “the President has directed that all feasible steps
within the authorities of the Federal agencies be taken
to prepare for floods which threaten to occur in various
parts of the country because of the unusual snowpack
conditions which now exist.” Special reference was
made to the continuing authorities of the Corps of En-
gineers under Public Law 84-99, which previously had
been utilized primarily during and after flood emer-
gencies. The President urged “aggressive use of
these authorities under present conditions.” Work
under the program. which the OEP named Operation
Foresight, was undertaken in the Central Valley, in
Cwens Valiey and on the north siope of the San Ber-
nardino Mountains.

Operation Foresight work consisted mainly of channel
rectification; raising, strengthening, repairing and pro-
tecting levees; and constructing new levees. Other
work included construction of a temporary 63,000

acre-foot floodwater detention basin, construction of
about 800 acres of temporary percolation ponds and
emplacing temporary sack concrete barriers in the
spillways of two fiood control storage projects. it is
estimated that advance preparation under Operation
Foresight reduced potential snowmelt flood damage
by $12 million. Cost of the work was more than $4
million, of which 80 percent was borme by the Federal
government.

An example of an appiication of Public Law 84-99
followed the Andrus Isiand levee failure in the
Sacramento-San Joaquin Delta on 21 June 1972. The
levee on the San Joaquin River side of the island failed
from unknown causes in the middie of the night permit-
ting river water to inundate both Andrus and Brannan
islands. Damage totaled an estimated $28 million.
Emergency work consisted of an abortive attempt to
protect the Andrus Island community of Isleton.

Under national disaster recovery authorities (see
“Emergency Work under Public Law 93-288," page
226), the Corps of Engineers performs varied repair
and restoration work at the request of the specified
coordinating Federal agency. The costs of such work
following major disasters in California are summarized
as follows:

Disaster Cost
December 1955-January 1956

Floods $ 2,520,000
Failure of Baldwin Hills Dam,

December 1963 1,251,000
December 1964-January 1965

Floods 24,280,000
November-December 1965 Floods 240,000
December 1966 Floods 3,469,000
January-February 1969 Floods 27,173,000
January 1970 Floods 3,393,000
September-November 1970 Wildfires 5,750,000
San Fernando-Syimar Earthquake

February 1971 28,000,000
Andrus island Levee Failure 2,560,000

18
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project index

I navigation projects
3 crescent city harbor
6 humboidt harbor & bay
10 noyo river & harbor

. multipurpose projects
26 butler valley dam and blue lake

@ nood control projects

30 east weaver creek (small project)

31 kiamath river

32 mad river — blue lake {small project)
35 redwood creek, humbolidt county

44 eel river, sandy prairie & delta area

A beach erosion control
and shoreline protection projects
50 buhne point, humboidt county
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description

The North Coastal Basins extend along the Pacific
Ocean from the mouth of the Russian River in Sonoma
County to just north of the California-Oregon border.
Within the State of California, the basins include all of
Del Norte, Humboldt and Trinity Counties, and parts of

Mendocino, Siskiyou, Sonoma, Lake, Glenn and
Modoc Counties.

Throughout most of the area, mountains and rol
hilis extend to the ocean creating some of the
impressive coastal scenery in the State. The
mountainrangesarameKlanamMouminsand
Coast Ranges, which are the sources of the
streams in the basins: the Klamath, Eel, Mad,
and Mattole Rivers and Redwood Creek. The Klamat
is the largest stream in the basin, draining 15,500
square miles or about two-thirds of the entire area.

,§§z§§§

(photo courtesy of vin.)
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north coastal basins

the crescent city harbor provides sheitered moorings for the fishing fieet.

The present popuiation of the North Coastal Basins,
240,000, is projected to increase to over 300,000 by
the year 2000. Eureka, Crescent City, Yreka, Weaver-
ville and Fort Bragg are the principal urban centers.

Since nearly half of California's commercial forest land
is located in the area, lumbering and processing of
forest products are major industries. Sport and com-
mercial fishing, general recreation and agricultural ac-
tivities, particularly dalrying, also contribute signifi-
cantly to the economic base

King and silver saimon and steethead trout abound in
the north coastal streams. Approximately 30 percent of
the king saimon and virtually ali of the silver saimon in
California are found here. Mule deer of various species
are the dominant big game in the area. Black bear and
the remnants of a once Jarge population of Rooseveit
ok inhabit the redwood forests. Pronghorn antelope
are aiso native to the area.

Flood controi facilities in the North Coastal Basins are

very kmited. Past floods, particularly those occurring
along major rivers, have resulted in serious damages

21

to urban and rural property. Due to steep gradients in
the areas drained, floods are characterized by rapid
rises and recessions. Most floods are of such short
duration that streams seldom top their banks for more
than a day or two. Flood peaks generally result from
intense short-duration rainfall preceded by prolonged
moderate t0 heavy rain. Snowmelt is rarely a contrib-
uting factor. The floods of 1955 and 1964-65 were the
most severe known in the basins.

Facilities for commercial navigation include Humboidt
Harbor (deep draft) and Crescent City Harbor (shallow
draft). Waterbome commerce consists principally of
lumber and petroleum; however, this is changing as the
economy of the area diversifies.

The precipitous cliffs and jutting promontories of the
shoreline are frequently beset by severe starms, strong
winds and squalis. Heavy waves generated by storms
in the North Pacific buffet the coast during summer as
well as winter. Damage from great sea waves
(tsunamis) occurs in the Crescent City area where
seven tsunamis have been recorded since 1964.
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navigation projects

Prefatory Note®

In their search for the mythical Straits of Anian, be-
lieved to be a sea passage through the North American
continent, such well-known Spanish explorers as Juan
Rodrigues Cabrillo, Bartolome Ferrelo, Sebastian
Cermefio and Sebastian Vizcaino sailed the waters of
the north coast, each seeking fame and fortune and
each sighting landfalls to the north and south of Hum-
boldt Bay, but never discovering the bay itself.

For two hundred years, Spanish galleons engaged in
the Philippine trade rode the trade winds east to the
Alta California coast. The westerly winds camied the
galleons usually no farther north than Cape Men-
docino, but in 1595 Cermerio, a merchant-adventurer,
and his crew of 70 men were carried as far north as the
43rd parallel in sight of land, but held far out to sea
away from the treacherous surf. Cermefio, hampered
by a half-starving crew suffering with scurvy, feared
that if he ordered the anchor dropped on these remote
shores, his crew would be too weak to lift it again.
Cermeiio and his crew continued to sail south past
Humboldt Bay to amive 3 days later at Drake's Bay
where the San Augustin was shipwrecked. Cermerio
and most of his crew survived and continued their jour-
ney south in an open boat. Cermefio is credited with
acquiring a surprisingly accurate knowledge of the
coast of California from just north of Humboldt Bay to
Baja California, but no mention of sighting Humboldt
Bay was made in his journals or on his maps.

In 1603, Vizcaino sailed from Acapuico to north of
Cape Mendocino, possibly as tar as the mouth of the
Rogue River in Oregon, and sighted snow capped
mountains. Because of the rough seas off the north
coast, Vizcaino was forced to retreat to caimer waters
south of San Francisco, which he explored extensively
before retuming to Acapuico.

In 1775, two Spanish mariners, Lieutenant Cuadra y
Bodega and Captain Bruno Heceta, made landfall 20
miles north of Humboldt Bay and entered a small bay
near Trinidad Head which they named “Trinity Bay" in
honor of the day, Trinity Sunday, June 9.

For the next 150 years the Spanish Manila trade con-
tinued to sail tiny galleons along the northern California
coast, anchoring to take on water and fcod supplies
and to barter with the Indians, but no significant explo-
rations of north coastal waters occurred.

'Principal source: Hoover, Rensch, and Renech, Historic Spots in
Cattfornia, Third Edition.

in March 1806, Count Nikolai Rezanov sailed the Juno
south from Sitka through “hostile Spanish waters"” to
seek relief for his starving crew. He also sailed past
Humboldt Bay without discovering it, and continued
south to San Francisco Bay. Later that same year, an
American sea captain, Jonathan Winghip, made the
first recorded discovery of Humboldt Bay. Employed by
the Russian-American Fur Company to find seals and
sea otter, he sailed the O'Cain and a fleet of 40 small
boats manned by Aleut Indians through the long-
obscured entrance to Humboldt Bay, anchoring oppo-
site the present site of Eureka. Winship named the
harbor “Bay of Indians” because of the numerous In-
dian villages found along its shore. He named the en-
trance to the bay “Rezanov” after the Russian count.

In the 1800s, development of fur trade; lumbering and
mining gave impetus to the establishment of a direct
sea route from San Francisco Bay to Humboidt Bay
and the north coast. In 1849, Dr. Josiah Gregg,
employed by the United States government to find the
mouths of the wild rivers, traced the Trinity River to its
mouth and rediscovered Humboldt Bay, which lies
south of the river's mouth, and named it Trinity Bay.
One year later, Lieutenant Douglass Ottinger, in com-
mand of the Laura Virginia, sailed from San Francisco
to drop anchor in the bay which he renamed Humboldt
Bay after the German scientist and traveler, Baron
Alexander von Humboldt.

With the discovery of goid in the 1850s along the Trin-
ity, Klamath, Mad and Eel Rivers, sea travel was pre-
ferred to the slower overland methods by miners who
were anxious to get to their claims and ship their goid to
San Francisco. Other newcomers to the north coast
made their fortunes harvesting virgin stands of red-
wood. Mill towns sprang up along the coast in Del
Norte, Humboldt, Mendocino and Sonoma Counties at
inlets, coves and bays where deep water pemitted

shipping.

On the shores of Humbokit Bay, several towns sprang
up hoping to become the trading center for the develop-
ing lumber and fishing industries. The last of these
towns, Eureka, was established on Humboldt Bay in
May 1850, and later became the natural shipping
center and the county seat.

The Corps of Engineers began initial work at Humboidt
Bay after funds were appropriated by Congress in
March 1881. The harbor entrance was improved and
the inner basin dredged to promote safer passage. The
project proved to be of vital importance to regional
navigation, with early records showing that more than
1,000 vessels entered Humboldt Bay in 1899. Hum-
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north coastal basins

boidt Harbor continues to be of significance to naviga-
tion in northem California.

Crescent City Harbor (San Francisco District)
Crescent City Harbor is located 17 miles south of the
California-Oregon state line, midway between San
Francisco Bay and the mouth of the Columbia River.
Improvement of the harbor was first authorized in 1918,
with additional work taking place in subsequent years
up to 1957.

The project consists of a 4,700 foot outer breakwater, a
1,200 foot inner breakwater, a 2,400 foot sand barrier
and harbor and boat basins. Construction of the sea-
ward end of the outer breakwater included the use of
tetrapods, manufactured on a royalty-free basis under
a license agreement granted by Etablissments Neyr-
pic, Grenoble, France. The project is being maintained
by the Corps of Engineers.

Modifications of the project were authorized in 1965 to
include a 400 foot extension of the inner breakwater
and a tee-shaped inner harbor basin. Construction of
the inner breakwater was compieted in 1973, but work
on the inner harbor basin has been deferred indefi-
nitely. Major rehabilitation work was performed in 1964
and again in 1974 using dolosse armor units.

The Federal costs for completed work and work in
progress totais $7.8 miltion. Local interests contributed

$300,000 to the project.

Crescent City Harbor serves an area of about 13,000
square miles in northern California and southern Ore-
gon. Waterborme commerce in the harbor was 229,000
tons in 1975 and averaged 318,000 tons annually dur-
ing 19668-1975. Principal commodities shipped were
petroleum, lumber, fish products, sand and gravel, and
crushed rock.

Humboldt Harbor and Bay (San Francisco District)
Humboldt Harbor is on a landlocked bay at Eureka
about 225 miles north of San Francisco Bay and 87
miles south of the California-Oregon state line. The
area tributary to Humboldt Bay contains about 80 per-
cent of the world supply of redwood timber, as well as
large stands of Douglas fir. Humboldt Bay is the site of
the State’s largest centers for oyster cultivation and for
exportation of lumber products, including pulp.

improvement of the harbor was first authorized in 1881,
with the latest improvements compileted in 1955. The

loading timber for export in humboldt harbor.
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about 2,500 dolosse armor units, each weighing 42 tons, protect the humboldt harbor jetties from waves up to 40 feet high.

project consists of nearly two miles of jetty, about
eleven miles of channels and a turning basin. Harbor
depths range from 26 to 40 feet. Modifications to the
project, authorized in 1968, include deepening the
North Bay, Samoa and Outer Eureka Channels, widen-
ing portions of the channel and bends, and dredging a
turning basin at the head of Samoa Channel. Dredging
an anchorage area in North Bay has been eliminated
from the project.

The Federal cost of completed work was $3 million,
supplemented by a local contribution of $1 million. The
estimated cost of project modifications is $5.9 million,
80 percent of which will be borne by the Federal gov-
ernment.

The jetties, completed in 1927, are subject to recurring
storm damages and have been repaired periodically. in

1957, severe winter storms substantiz’ly increased the
scope of required repairs. Protective amor stone was
dislodged, concrete side slopes were undermined and
portions of the concrete cap and underlying core were
lost. The north and south jetties were repaired in 1961
and 1964. Concrete armor units were placed in 1972.

Harbor commerce consists of varied petroleum prod-
ucts, lumber and related products, and salt water fish.
Waterbormne commerce in 1975 totaled 1.4 million tons
including foreign traffic. Average tonnage for the
1966-1975 period was 1.3 million tons.

A special investigation of economic, environmental and
social uses of the Humboidt Harbor and Bay region
was initiated in 1976 and is discussed later in this sec-
tion.
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part of the commercial fishing fleet in the older portion of noyo harbor.

Noyo River and Harbor (San Francisco District)
The Noyo River and Harbor Project is located about
135 miles northwest of San Francisco. It is the only
improved harbor between Bodega Bay, 87 miles to the
south, and Humboldt Bay, 87 miles to the north. Im-
provement of the harbor was first authorized in 1922
and most completed improvements are being main-
tained by the Corps of Engineers.

The project consists of a wall, two jetties and 3,200 feet
of channel. A mooring basin and a 400 foai channel
extension were constructed by the Noyo Harbor District
with funds provided by a grant from the Economic De-
velopment Administration and a loan from the State of
California. The mooring basin is maintained by local
interests; the channel extension is maintained by the
Corps of Engineers.
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Federal cost of the project was $200,000. Local costs
totaled $1 million.

During storm periods, the harbor entrance is extremely
hazardous; nine lives have been lost in the vicinity of
the harbor since 1943. The fishing industry is vital to
the economy of the community of Noyo. The commer-
cial fish catch in 1975 amounted to about 5,600 tons.
Two hundred fishing boats are permanently berthed at
Noyo Harbor and about 500 use the harbor during the
salmon trolling season.

The Water Resources Development Act of 1976
(PL 94-587) modified the authorized Noyo Harbor proj-
ect to allow construction of such breakwaters (kmited to
not more than two) and channel improvements as may
be needed to provide protection deemed necessary to
meet applicable economic and environmental criteria.




navigation study

Coast of Northern California, Harbors For Light
Draft Vessels (San Francisco District)

The coastiine of northern California is frequently beset
by dense fog, ground swells from distant storms and
sudden intense local storms. These conditions are
hazardous to smalt boat navigation and are particularly
threatening to the fishing industry which is vital to the
economy of coastal communities. The lack of harbors
of refuge compounds the dangerous conditions.

A study of a chain of small craft harbors along the coast
of Northern California was authorized by the 1945 and
1946 Rivers and Harbors Acts. A system analysis
which treats the entire coast of Northern California as a
unit was completed in October 1971, and the output will
be used as a basis for project formulation. The study
completion date is indefinite. See pages 52 and 78 for
information on this study as it pertains to the San Fran-
cisco Bay Area and the Central Coastal Basins.

multipurpose project

Butler Valley Dam and Blue Lake Project (San Fran-
cisco District)

The Butler Valiey Dam and Blue Lake Project consists
of a rockfifi dam 350 feet high and 1,850 feet long on
the Mad River east of Eureka. The project would have
a storage capacity ot 460,000 acre-feet. By controlling
the runoff from about 70 percent of the drainage basin
upstream from the dam, the project would provide a

high degree of flood protection in the Mad River Deita.
In addition to fiood control, the project would provide
about 160,000 acre-feet of water for municipal and in-
dustrial uses in the Mad River water service area, and
extensive opportunities for water-oriented recreational
activities.

Authorized by the 1958 Flood Control Act, Butler Valley
Dam has been recommended for reclassification to
“inactive” due to lack of support by local interests.

flood control projects

Eel River, Sandy Prairie and Deita Area (San Fran-
cisco District)

The Deita area near the mouth of the Eel River is sub-
ject to recurring flood damages due to the instability
and limited discharge capacity of the constantly shifting
channel.

Levees in the Sandy Prairie area, on the east bank of
the river near the City of Fortuna, were constructed
during the period between the two major floods of 1955
and 1964. The project, completed in 1959, consists of
about 4 miles of levee on the west bank of the Eet
River. About 1 mile of this levee, which has an average
height of 25 feet, was riprapped for siope protection. To
date, the completed improvements have prevented
fiood damages of more than $490,000. The project was
modified in 1965 to provide for the construction of new
levees and the modification of existing levees in the

fiood damage by the eel river at rio dell, december 1964.
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deita area on the Eel River and on the Salt River, and
for the construction of a boat launching ramp and as-
sociated recreation facilities. Preconstruction planning
for the 1965 modification has been suspended, and the
levee additions were placed in an inactive category in

1972.

The Federal first cost of the completed work was
$680,000, and the non-Federal cost was $300,000.
Local interests maintain the completed improvements.
Before classification of the levees as inactive, the Fed-
eral cost of the work authorized in 1965 was estimated
at $26.1 million, and the cost to local interests was
estimated at $7.1 million.

the december 1964 floods on the klamath river severed u.s. highway 101 at the town of klamath.

Klamath River at and in the Vicinity of Kiamath (San
Francisco District)

This flood control project is located at the mouth of the
Klamath River, some 35 miles south of the Oregon
border. Cities in the flood plain of the Kiamath near the
ocean have suffered severe flood and erosion dam-
ages from winter storms. These cities include Klamath,
Klamath Glen, Camp Klamath and Requa. The devas-
tating flood of December 1955 caused damages in the
project area estimated at nearly $2 million. The De-
cember 1964 flood inundated the town ot Kiamath to
depths of up to 18 feet and aimost completely devas-
tated the project area. Damages were estimated at $8
million.
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Authorized in 1966, the project provides for the con-
struction of a levee at Klamath and the construction of
a new flood-free townsite at Klamath. The new townsite
is protected by the filling of a 50 acre area behind a
new freeway to the level of the freeway embankment.
Local interests are responsibie for controlling de-
velopment in the remaining flood plain, which has a
fand area of 2,200 acres.

In 1972 bank protection was completed along two
miles of the north bank of the lower Klamath River.

The Federal cost of the work authorized in 1966 was $3
million, and costs for the later work totaled $4.8 million.
Local interests contributed a total of $745,000.

The project prevents destructive flooding in the towns
of Kiamath and Kiamath Glen and results in annual
benefits estimated at $860,000. The project also pro-
vides immediate and long-range henefits to the econ-
omy of the river basin due to increased employment
opportunities and greater utilization of lands protected
from flooding. The lower Klamath River is internation-
ally known for its salmon and steethead fishing, and the
economy of the area is largely dependent on these
activities. Due to the natural attractions of the area, it is
expected that annual recreation usage will increase to
about 1.4 million visitor-days by the year 2000, and that
the population of the flood plain will triple during the
same period.

highway 101 bridge at klamath, december 1964
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A completed bank protection work along the kiamath river.

d the kiamath river is internationally known for its saimon and
steehead fishing.
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Redwood Creek, Humboldt County (San Francisco

District)

Redwood Creek drains an area of about 280 square
miles and empties into the Pacific Ocean about 50
miles south of the Oregon border. The project, com-
pleted in 1968, consists of 3.4 miles of channel
straightening and 6.3 miles of levees along the creek. It
provides flood protection along the lower 4-mile reach
of the creek, adjacent to and including the town of

The Federal cost of the project was $4.5 million. Local
interests contributed $570,000 and provide the main-
tenance of the project. Remedial work to the interior
drainage system was completed in 1976.

The estimated value of lands and improvements in the
area protected by the project is $16.6 million. Floods in
1953, 1955 and 1964 caused damages of $2.9 million.
if the project had been completed, virtually all of these
damages could have been prevented.

flood control study

Northemn Califomia Streams (San Francisco and
Sacramento Districts)

Authorized by Flood Control Act of 1962, this study
includes all streams in Northern California flowing into
the Pacific Ocean, including the Sacramento River and
its tributaries. Work on the study has been divided be-
tween the San Francisco and Sacramento Districts.
The San Francisco District will study and report on the
coastal streams, and the Sacramento District will study
and report on the interior streams. A number of sepa-
rately authorized studies are to be completed within the
framework of the study.

In late December 1964 and early January 1965, all
of the counties in the North Coastal Basins were de-
clared disaster areas as a result of unprecedented
fiooding. The floods resulted in the loss of at least 24
lives, evacuation of entire communities, destruction
of bridges, highways and utilties and widespread
property damage. An evaluation of the amount of
destruction by the flood showed damages amounted to
approximately $240 million. By comparison, the
record-breaking flood of 1955-1956 caused damages
estimated at $44 million. These flood events demon-
strated the need for flood control measures, and the
growing water supply requirements in the study area
showed the need for water conservation and related
improvements.

Initial ctudy has been concentrated on small
coastal streams not covered by separate authoriza-

tions. Progress reports on the Mattole, Garcia, Noyo
and Gualaia River Basins have been compieted in con-
junction with a report now under preparation for the
Navarro River Basin. Separately authorized studies to
be accomplished within the framework of the study
consist of those on the Mad River Basin in the North
Coastal Basins area, and the Russian River Basin in
the San Francisco Bay Area. The Sacramento District
portion of this study is discussed on page 162.

mad river basin

The 100 mile long Mad River drains an area of nearly
500 square miles in Trinity and Humbokit Counties.
The lower delta and valiey, which comprise the princi-
pal flood areas, are devoted primarily to agriculture and
lumbering. Combined damages of over $7 million were
sustained in the floods of December 1955 and De-
cember 1964-January 1965. A basinwide study of fiood
control and related problems authorized in 1956 is in
an indefinite status.

russian river basin
The study of the Russian River Basin is discussed on
page 63.

small flood-control projects

E‘ut Weaver Creek, Trinity County (San Francisco
strict)

Construction of channel improvements and levees to
provide fiood protection to the town of Weavervilie was
compieted in 1963. The project consists of about 2,200
feet of trapezoidal-section earth channel with riprap
protection and about 3,000 feet of levees.

The Federal cost of the project was $200,000, while
local costs totaled $100,000. The improvements are
maintained by local interests.

Since its completion, the project has prevented dam-
ages estimated at $250,000.

Mad River at Blue Lake (San Francisco District)
A smali flood-controt on the north fork of the

raising and riprapping of about 7,000 feet of existing
levees was completed in 1963.
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The Federal government bore $390,000 of the project
costs, while focal interests coritributed $60,000 and
provide maintenance of the project.

The project has prevented damages of more than $2.2
million, including $800,000 in the 1964 floods.

beach erosion control and shore
protection project

Buhne Point, Humboldt Bay (San Francisco District)
Humboldt Bay is a landlocked body of water situated
250 miles northwest of San Francisco Harbor at
Eureka. Buhne Point, a prominent bluff located on the
bayshore almost directly opposite the jettied entrance
to the bay, and Buhne Spit, which adjoins Buhne Point
on the south, are subject to severe erosion from wave
action. Buhne Point has been protected from further
erosion by the construction of a privately owned
rubblemound seawal). In order to stabilize and protect
critical areas along Buhne Spit, the Corps of Engineers
plans to construct 800 feet of rubblemound seawall and
790 feet of stone groin. This project has been recom-
mended for reclassification as “inactive” due to lack of
local support.

bank stabilization along the mad river at the blue lake sewage treatment plant, october 1974.

special investigations

Coast of California, Protection Against Storm and
Tidal Waves (San Francisco and Los Angeles Dis-
tricts)

A special investigation of storm and tidal waves along
the Pacific Coast was authorized by the 1965 Flood
Control Act. The study area covers the entire coast
from Canada to Mexico, which is subject to destructive
wind and wave action during the storm season
(November through April), and periodically subject to
tida! waves (tsunamis) that cause extensive property
damage and sometimes loss of life.

The study will include analyses of feasibie protective
measures and consider the advisability of restrictive
zoning and installation of waming systems. Several in-
dividual reports are envisioned.

Eel River investigation (San Francisco District)

A study of the Eel River Basin and adjacent areas was
initiated in 1976. Its purpose is to determine whether
previous recommendations for development of water
resources in the basin should be modified. Through the
physical, environmentai, social and economic struc-
ture, the study will examine the needs of the basin and
adjoining areas and the future wefl-being of the people.




In general, the study will consider the development,
management, conservation and environmental en-
hancement of the water and land resources of the ba-
sin. Among other things, it will specifically consider
flood control; streamflow augmentation; water quality
and water supply for municipal and industrial uses; in-
terbasin water exchange; sedimentation problems;
streambank and shoreline erosion; recreation and pro-
tection of unique natural and historical areas; forest,
mineral and agricultural production; and watershed
protection and management.

it is expected that various local, State and Federat
agencies will participate in the investigation.

Humboldt Harbor and Bay (San Francisco District)
Humbolidt Bay is the only major landiocked anchorage
north of San Francisco Bay. Although physically smal-
ler than San Francisco Bay, Humboidt Bay offers com-
parative environmental and economic opportunities.

An investigation of the Humboldt Bay region was in-
itiated in 1976 to determine optimum economic, en-
virohmental and social uses of the bay and its environs.
The investigation will inciude, but not be limited to in-
ventorying present use patterns in the region; determin-
ing the extent of various governmental jurisdictions and
the impact of such jurisdictions on land use; examining
the suitability of land resources for single and multiple
purposes; and developing other data needed to pro-
vide the bases for sound and integrated planning at
local, regional, State and Federal leveis.

A completion date for the investigation has not been
established.

emergency work

Emergency work performed by the Corps of Engineers
in the North Coastal Basins has consisted primarity of
fioodfighting, flood suppression activities and debris
removal. The Corps has also participated in restoration
operations following tsunamis that have occurred in the
Crescent City area. To date, under Congressional au-
thorities, the Corps has spent in excess of $7 miltion for
emergency work in the North Coastal Basins.

The most severe floods known in the North Coastal
Basins occurred in December 1955 and in December
1964-January 1965. The 1964-1965 floods were of
unprecedented intensity for so vast an area. They
resulted from an extremely unfavorable combination
of storm patterns, above freezing temperatures at
high elevations in the watersheds and intense prior
precipitation.

In the Eel River Basin, 24 lives were lost. Entire com-
munities were demolished and hundreds of miles of
roads and highways were severely damaged. In Men-
docino and Humboldt Counties alone, 70 road and
highway bridges were destroyed or damaged. An esti-
mated 100 miles of track and uncounted rolling stock of
the only railroad serving the area were damaged or
destroyed. Entire herds of valuable dairy stock were
drowned, as were large numbers of other livestock.
The lumbering industry suffered enormous losses.
Hundreds of millions of board feet of trees, logs and
lumber were washed away and damages to mill
facilities were extensive. in total, about 223,000 acres
were inundated and damages amounted to $184 mil-
lion.

During the floods, about 10,000 persons received
assistance from disaster relief agencies or military
personnel. The aircraft carrier “Bennington” was dis-
patched from Southern California to provide helicop-
ters, medical supplies and emergency rations. Exten-
sive aerial rescue and relief operations were carried
out under extremely hazardous flying conditions. The
San Francisco District mobilized for emergency opera-
tions and activated a fiood center in Eureka
with field offices in Yreka and Crescent City.

Following the 1964 floods, the Corps of Engineers per-
formed $5.4 million in fioodfighting and cleanup ac-
tivities under Public Law 84-99. Work consisted of
levee repairs and bank protection, snagging and clear-
ing and rescue operations.

During the period of January 1972 to June 1973, the
OEP requested the Corps to participate in flood sup-
pression and floodfighting activities in Humboldt and
Del Norte Counties. During this time, fiood damages
resulting from heavy rains caused estimated losses of
$5.4 million. The Corps spent about $296,000 in
emergency work. From January to October 1974, the
Corps of Engineers spent in excess of $470,000 pre-
paring for anticipated rainfioods, fighting floods on the
Mad River, placing emergency bank protection and re-
habilitating flood control works in Humboidt and Del
Norte Counties.

At the request of the Federal Disaster Assistance Ad-
ministration (FDAA), the San Francisco District aiso
asgisted in inspections of applications received from
public entities for reimbursement of prior flood losses.
The Corps recommended that $410,000 be reim-
bursed, which was approved by the FDAA.

Other emergency work performed by the San Fran-
cisco District Office was conducted as a resuft of
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wreckage left by the december 1964 fiood in pepperwood along the eel river before disaster recovery assistance by the

corps of engineers.

tsunamis which occur in the Crescent City area. Seven
tsunamis (great sea waves generated by earthquakes)
have been recorded at Crescent City Harbor since
1964. The most devastating tsunami to occur resuited
from an earthquake in Alaska on 28 March 1964. The
tsunami was of such magnitude that a wall of water
rushed inland from the sea, gathered the ebbing water
in the shaliow draft harbor before it and submerged the
central portion of Crescent City. it destroyed public,
private and commercial property. Damages were esti-
mated at $11 million.

Immediately following the tsunami, Corps of Engineers
personnel arrived in Crescent City to begin emergency

operations. The OEP relied upon the Corps to furnish
estimates of damages to public property including
clean up of streets, roads and highways; restoration of
storm sewers and repair of Citizen's Dock.

Local Congressmen called upon the Corps to survey
Crescent City and Crescent City Harbor, which were
declared a joint disaster area on 3 April. A Corps of
Engineers project office was immediately established
to begin contracting for debris cleanup which began on
6 April. More than 35 contracts were st with a vaiue in
excess of $250,000. Emergency work performed under
the direction of the Corps of Engineers was completed
in early July.

el
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a mass of wrecked stafford area homes, top photo, ke in the wake of the eel river's december 1964 rampage. the lower
photo shows the same location at stafford following debris removal by the corps of engineers.
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flood plain management services
program
The following fiood pilain information studies for

streams in the North Coastal Basins have been com-
pleted:

Eel River, Stafford to Hoimes
South Fork Eel River, Weott to Meyers Flat

debris leht at crescent city by the december 1964 Hoods.

South Fork Eel River, Phillipsville

to Garbervilie
Van Duzen River, Poverty Flats Area
Lake Ear, Lake Talawa and Lower Smith River
Trinity River, Lewiston Lake to Junction City
Freshwater Creek, Eureka Area.

No future sites for flood piain management services
have been selected at this time.




R

the 1964 tsunami lifted and then dropped this pier in crescent city harbor, damaging it as shown in the top photo. the bottom photo
shows the pier following restoration.
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project index
I ravigation projects

1 berkeley harbor (small project)
2 bodega harbor
4 gas house cove (east harbor facility, san francisco
marina) (smafl project)
5 halt moon bay harbor
9 napa river
11 oakland harbor
12 petaluma river
13 redwood city harbor
14 richmond harbor
15 san francisco harbor
16 san leandro marina (breakwater, small project)
17 san pabio bay & mare island strait
18 san rafael creek
20 islais creek (small project)
21 san francisco bay to stockton (john f. baldwin &
stockion ship channels)
22 san francisco harbor & bay, coflection & removal
of drift
23 san leandro marina (maintenance)
59 suisun bay channel
60 suisun channel
681 suisun point channet (small project)

g

. multipurpose projects

24 lake mendocino
25 dry creek (warm springs) lake and channel
27 knights vaiiey lake

@ flood control projects

28 alameda creek

29 coyote creek (small project)

34 pinole creek (small project)

36 rheem creek (small project)

37 rodeo creek (small project)

38 san leandro creek (small project)

39 san lorenzo creek, alameda county

41 corte madera creek

42 wainut creek

43 alhambra creek

45 napa river basin

47 sonoma creek basin

48 wildcat-san pablo creeks

95 green valley creek {small project)
109 fairfield vicinity streams
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san francisco bay area

description

The San Francisco Bay Area includes the Russian
River Basin and all other stream basins draining di-
rectly into the Pacific Ocean between the Russian
River in Sonoma County and the San Lorenzo River in
Santa Cruz Cdunty. Also included are all stream basins
draining into San Francisco Bay west of the junction of
the Sacramento and San Joaquin Rivers.

San Francisco Bay consists of four separate bays:
Suisun, San Pablo, Lower San Francisco and San
Francisco Bay proper. The San Francisco Bay area
encompasses about 6,100 square miles, 280 miles of
bayshore and 150 miles of scenic coastiine. The area’s
most outstanding physiographic feature is the bay, a
vast landlocked estuarine complex through which
runoff from the entire Central Valley drains to the
Pacific Ocean.

The area is characterized by varied topography that
includes rugged mountains, rofiing hills, numerous
small stream valleys, large fertile valleys, extensive
tidelands and marshiands and some of the most spec-
tacular coastline in the United States. The climate of

the area is characterized by warm, dry summers and
mild, wet winters, and is marked by wide contrasts
within short distances. For example, during the sum-
mer coastal areas are cool with frequent morning and
evening fog, while the inland valleys a few miles to the
east are quite warm. Average annual precipitation is
about 32 inches per year consisting almost entirely of
rain. Snowfall is a rare occurrence.

Streams in the area are subject to large variations in
flow with most of them becoming dry in the summer.
Major streams are the Russian, Napa and Guadalupe
Rivers and Alameda and Coyote Creeks. The San
Francisco Bay Area is water deficient, depending upon
importation of municipal and industrial supplies from
the Sierra Nevada.

Coastal streams serve as spawning and nursery
grounds for numerous anadromous fish. About one-
half million anadromous fish annually pass through
San Francisco Bay to reach spawning areas in the
Sacramento and San Joaquin Basins. The bay is also
highly important to shrimp, clams, oysters and to many
lesser-known yet vital links in the food chain. Although
the area around San Francisco Bay is highly ur-

(photo courtesy of vtn.)
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banized, the hills, agricultural areas and mountains
provide habitat for a variety of wildlife. Two varieties of
blacktail deer are common in the area and pheasant,
quail and dove inhabit grass and woodland areas. A
portion of the area is on the Pacific Flyway and large
numbers of migrating waterfowl use its water areas and
marshlands for feeding and resting.

San Francisco Bay, one of the major natural bays of
the North American Continent, and one of the most
important port complexes on the Pacific Coast, is con-
sidered as the "Gateway to the Orient.” The bay, about
42 mifes fong and from 5 to 13 miles wide is connected
to the Pacific Ocean by a narrow water passage known
as the "Golden Gate.”

The San Francisco Bay Area ranks second in popula-
tion in California with its 1970 population of 4.6 million
expected to increase 10 about 6.4 million by the year
2000. The economy of the area is dominated by highly
diversified industrial, manufacturing and commerciai
activities. The key to the Bay Area's industrial de-
velopment and high level of economic activity has been
its geographical setting coupled with excellent air, sur-
face and water transportation facilities.
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Waterborne commerce of the area accounts for about
46 percent of the total waterborne commerce of Cali-
fornia. The principal commercial ports are San Fran-
cisco Harbor, Oakland Harbor, Richmond Harbor,
Redwood City Harbor and terminal anu harbor facilities
in San Pablo Bay, Mare Island Strait, Carquinez Strait
and Suisun Bay.

Floods in the area result from intense rainstorms, gen-
erally preceded by prolonged rainfall that has saturated
the ground. Peak flows are usually of short duration.
Historically, major flood problems have occurred in
urban areas located in the relatively flat, wide valleys
near the mouths of rivers. However, the frequency of
flooding on the Russian River, particulary near Guer-
neville, is among the highest in the State. The most
severe floods known in the area were those that oc-
curred in December 1955 and December 1964. Four
people lost their lives during these floods. About
90,000 acres were inundated during the 1955 flood and
damages totaled nearly $23 million. The Russian River
Basin sustained unprecedented damage during the
1964 flood, which accounted for virtually all of the re-
ported damage in the San Francisco Bay Area for that
year (about $17 miliion).




san francisco bay area

About 130 miles of shoreline are actively eroding. This
condition is presently so severe along 12 miles of
coastline in San Francisco and northern San Mateo
County that urban areas are threatened.

Other water-related problems in the area are as-
sociated with San Francisco Bay itself and the sur-
rounding metropolitan complex. These principally
comprise pollution, waste disposal and silting. The
waste disposal problem is complex and will become
more so as population and industrial development in-
crease and existing treatment faciiities become over-
burdened. The bay has been neglected as a recrea-
tional resource; only a few miles of its shoreline are
included in waterside parks.

navigation projects

Prefatory Note'
San Francisco Bay, the heart of the San Francisco Bay
Area and one 01 the great natural harbors of the world,
was discovered not from the sea, but from the land.
Juan Rodriguez Cabriflo and Bartolome Ferrelo had
saited along the entire California Coast in two tiny ships
in 1542-43, but missed the entrance to San Francisco
Bay. They visited (probably discovered) the Faralion
Islands. In 1579, Sir Francis Drake landed on the Faral-
lons for a supply of seal meat, birds and eggs, and
anchored to recondition his ship in a “convenient and fit
harborough” on the mainiand on 28 June. He remained
at this anchorage until 3 August, but no conclusive evi-
dence shows whether he was in Drakes Bay, Bodega
Bay or San Francisco Bay. Drake explored inland from
his anchorage, but nothing recorded shows he saw the
bay, possibly because

“we [were] continually visited with like nipping

colds as we had felt before; . . . neither could

we at any time in whole fourteene dayes to-

gether, find the aire so cleare as to be able to

take the height of sunne or starre.”

in 1595, Sebastian Rodriguez Cermeno landed at
Drakes Bay and named it Bahia de San Francisco,
which caused much contusion among historians for
many years.

in 1602-03, Sebastian Vizcaino retraced the route of
Cabrillo's voyage of 60 years earlier. He entered nearly
all the sheitered anchorages along the coast, including
Monterey Bay, but for some unknown reason missed
the entrance to San Francisco Bay. About 180 years
later, the Spanish became seriously concerned with
possible English ,. ..3tration to the Pacific and Russian
progress south from Alaska. Four Spanish colonizing
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expeditions, two by land and two by sea, were sent to
Alta California under the overall command of Don Gas-
par de Portola. Proceeding from a settlement at San
Diego and searching for Monterey Bay, Portola's ele-
ment of the colonizing expeditions reached the vicinity
of Paint San Pedro. It had reached Monterey Bay on 7
October 1769, but Portola did not believe it to be the
anchorage seen by Vizcaino in 1602 and so continued
to the north. At a camp in Pedro Valley, Portola com-
missioned Sgt. Jose de Ortega, expedition scout and
pathfinder, to explore north as far as Point Reyes,
which, with the Farallon Islands and the white cliffs of
the bay they knew as the Puerto de San Francisco,
had been seen from the summit of the Montara Moun-
tains. On 1 November, Ortega reached the channel of
the Golden Gate. It barred the way to his objective and
he turned to the east along the south shore of the
channel. The party climbed La Loma Alta (Telegraph
Hilt) and from that point saw the whole expanse of the
bay, its islands and the Contra Costa hills beyond.
Ortega retumed to Portola’'s camp and reported his
observations. Neither recognized the significance of
the discovery and the expedition, now considered to be
a failure, began its return to San Diego on 11
November. The Spanish called the entrance to the
newly discovered bay La Boca del Puerto de San
Francisco, but an American, John Charles Fremont,
gave it its present name.

Juan Manuel de Ayala, commander of the ship San
Carlos, and Jose Canizares, his subordinate, were the
first to enter San Francisco Bay. The San Carfos had
sailed with a fieet sent from Mexico in 1775 to explore
the bay. Ayala’s mission was to find whether the en-
trance was navigable, and whether the bay contained
suitable anchorages. He was also to explore in the
interest of Spain the estuaries of the bay and determine
whether a strait connected Drakes Bay and San Fran-
cisco Bay. On 4 August, the entrance to the bay was
reached and Canizares was sent ahead to find anchor-
age. However, the currents and tides of La Boca Del
Puerto de San Francisco were too strong for the
launch in which he was reconnoitering. Therefore, on
the evening tide of 5 August, Ayala cautiously moved
the San Carlos into the unknown strait. Taking fre-
quent soundings, he proceeded to an anchorage off
present-day Sausalito. Ayala moved from his original
anchorage to a cove on /s/a de Nuestra Senora de los
Angeles (Angel Island) and ultimately remained in the
bay for 44 days. He explored every armn and infet (going
as far east as the mouth of the San Joaquin River),
made frequent soundings and prepared a map.

The signficance of San Francigco Bay in the economic
development of the area, the State of California and the

‘Principal source: Hoover, Rensch, and Renach. Higforic Spots in
Calfomnia, Third Edition.
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nation is now a matter of history and need not be reit-
erated here. However, it should be noted that San
Francisco Harbor has been a major contributor to that
development, and that its improvement by the Corps of
Engineers began with a project adopted by Congress
in 1868 for removal of Blossom Rock as an obstruction
to navigation. Blossom Rock was 5 feet underwater
about % mile offshore and midway between Alcatraz
and Yerba Buena islands. It was “in the track of ves-
sels approaching the city from the ocean, or in going to
sea, and is directily in the way of vessels running to and
from the Sacramento and San Joaquin Rivers.” Re-
moval of the rock to a depth of 24 feet below low water
was compieted in 1870 at a cost of about $75,000. The
work marked the beginning of Corps of Engineers civil
works activities in Northern California.

Bodega Harbor (San Francisco District)

Bodega Harbor is a triangular shaped coastal iagoon
situated at the northern end of Bodega Bay, about 55
miles north of San Francisco. The harbor consists of a
butkhead to retain a sand spit, two jetties, entrance and
navigation channels and 3 turning basins. Controlfing
depth of the harbor is 12 feet. Construction of a 4,500
foot earth mole and the Doran Beach Channel have
been authorized but not yet built.

‘Report of the Chief of Engineers, 25 October 1869, p. 487.

bodega harbor provides a refuge for small craft north of san francisco.

The total Federal cost of completed work was $1 mif-
lion. Estimated Federal cost of the earth mole and
Doran Beach Channel, authorized in 1965, is $2.2 mil-
lion. The cost of meeting requirements of locai cooper-
ation for completed work amounted to $52,000. Local
interests also contributed $2,000 toward rehabilitation,
completed in 1961. The estimated cost of local cooper-
ation for the authorized future modifications is $1.4
million.

Bodega Harbor is the only improved harbor in the
140-mile reach between San Francisco Bay and Noyo
Harbor, and serves as an important harbor of refuge
and as the home port for a small commercial fishing
fleet. Commerce in the harbor in 1975 amounted to
about 2,700 tons of fresh fish and shellfish.

Half Moon Bay Harbor (San Francisco District)

Half Moon Bay is located on the coast about 15 miles
south of San Francisco. The project consists of two
breakwaters that form a protected harbor for commer-
cial fishing vessels and recreational craft. It was au-
thorized by the 1948 River and Harbor Act and com-
pleted in 1961. As a remedial measure to alleviate
surge, construction of a 1,050 foot extension of the
west breakwater was completed in 1967. The minimum
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depth of the 245 acre harbor is 6 feet.

Total Federal cost of the project was $6.7 million for
new work and maintenance. The cost of mueting re-
quirements for local cooperation was about $1 million.

The waterborne commerce of Half Moon Bay Harbor,
which amounted to about 356 tons in 1975, consists
entirely of fresh fish and shellfish. The town of Prince-
ton at the northern end of the bay is the center of com-
mercial fishing and the fish processing industry. The
project has expanded harbor usage by commercial and
recreation craft and stimulated industrial and recrea-
tional activities in the tributary area. it provides a
needed harbor of refuge during storm periods.

Napa River (San Francisco District)

The Napa River rises on the southern slope of Mount
St. Helena in Napa County and flows into Mare Island
Strait in the vicinity of Vallejo. The first improvement of
the navigable reach of the river, below the town of
Napa, was authorized by the 1888 River and Harbor
Act. Subsequent authorizations provided for further
improvements. The project includes the 69,000 foot
Mare Island Strait, the 17,000 foot Asylum Siough and
a turning basin. The controiling depth of the project is
15 foet.

The project was completed in 1950 and is being main-
tained by the Corps of Engineers. Total Federal cost for
the project was $1 million. Local interests provided
lands, rights-of-way, easements, disposal areas and
impounding and drainage work for channel mainte-
nance. Construction of authorized dikes and revet-
ments has been placed in an inactive status. Estimated
cost of the uncompleted work is $146,000.

Commerce on the Napa River consists principally ot
sand, gravel, crushed rock, silt and fabricated metal
products. This commerce amounted to about 230,000
tons in 1975 and averaged about 187,000 tons annu-
ally during the 1968-1975 period.

Oskiand Harbor (San Francisco District)

Oskland Harbor is a major port located on the east side
of the San Francisco Bay opposite the Goiden Gate. It
~onsists of the Outer Harbor and the Inner Harbor. The
Outer Harbor has a 9,000 foot main entrance channel
and an 8,000 foot channel and tumning basin. Control-
ling depths are 35 feet. The inner Harbor, with the main
commercial waterfront, consists of a 37,000 foot en-
trance channel and tuming basin, inner channels, a
tidal canal and two jetties. Controifing depths vary from
18 to 30 feet.

43

All compieted navigation improvements are being
maintained by the Corps of Engineers. The 1962 River
and Harbor Act authorized deepening the 30-foot inner
harbor channel to 35 feet and deepening the lower
1,300 feet of the north channel in Brooklyn Basin from
25 to 35 feet. Channel deepening, including Fortman
Basin, was completed in 1975. Deepening the tidal
canal above Park Street has been recommended for
deauthorization.

The Federal cost of the project was $5.5 million. Ex-
penditures of local interests in meeting requirements
for cooperation are in excess of $11 million. The total
estimated Federal cost of the 1962 modification is $7
million, with additional requirements of local coopera-
tion estimated to be $1.8 mitlion.

The improvement of Oakland Harbor by the Corps of
Engineers has contributed to the growth of the harbor
and its use for commercial shipping, military purposes
and recreational boating. Several thousand acres of
submerged and marsh lands were reciaimed for mili-
tary and industrial use by the disposal of dredged ma-
terial. Waterbome commerce in Oakland Harbor, ex-
clusive of cargo carried in military vessels, amounted to
about 6.2 million tons in 1975 and averaged about 5.8
million tons annually for the period of 1966-1975.

The 1962 River and Harbor Act authorized reconstruc-
tion of the existing Fruitvale Avenue bridge across the
tidal canal. The project would provide a two-lane mov-
able bridge adequate for the authorized 25-foot naviga-
tion project.

Subsequent inspections revealed that the rehabilitation
of the existing bridge was not feasible. The bridge was
redesigned and construction of a four lane bridge was
authorized as an item of maintenance at an estimated
cost of $4.3 million. Work was completed in 1973. Re-
construction of the oid bridge has been recommended
for inactive classification.

A 1972 Congressional resolution authorized a study of
the Oakland Outer Harbor. The resolution requested
recommendations for the most effective, efficient and
economic means of developing the Oakland Outer
Harbor to serve deep draft shipping needs, with iden-
tification of the depth and extent of dredging required,
and the extent of Federal interest.

Public meetings were heid in 1975 and 1976 with vari-
ous alternatives being presented to the public. A feasi-
bility report was prepared in 1976 recommending
deepening the existing channel to a depth of 43 feet.
The total first cost is estimated to be $25.8 million. This
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A containerized cargo streamiines oakland harbor operations. alameda naval air station is in the background.
V¥ this new

terminal in the oakiand inner harbor was opened in 1974.
v > A.l‘e g ‘-,\‘,‘ = L’i{‘rzﬁwe -

) ¥




san francisco bay area

study has been combined with investigations of Red-
wood City and Richmond Harbors under the special
in-depth study of the San Francisco Bay Area.

Petaluma River (San Francisco District)

Petaluma River flows through the City of Petaluma and
empties into San Pabio Bay, an arm of San Francisco
Bay, about 20 miles north of the Golden Gate. The
tributary area is famous for its poultry and egg pro-
duction.

Improvement of Petaluma River by the Corps of En-
gineers was first authorized by the 1880 River and
Harbor Act. Subsequent improvements were author-
ized by the River and Harbor Acts of 1892, 1918, 1925
and 1930. The project consists of a 4.7 mile channel
across flats in San Pablo Bay, a turning basin and 2
river channeis totaling about 15 miles in length. Con-
trolling depths range from 4 feet to 8 feet.

The project was completed in 1933 and is being main-
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redwood city harbor handles cargoes of lumber, salt and petroleumn products.

tained by the Corps of Engineers. Total Federal cost
was $300,000. The cost of meeting requirements of
local cooperation for construction of the project
amounted to $200,000.

Commerce on the waterway consists of sand, gravel,
crushed aggregate, oyster shells and miscellaneous
non-metallic mineral products. Cargo handied in 1975
amounted to about 9000 tons and averaged about
186,000 tons annually during the period 1966-1975.

Redwood City Harbor (San Francisco District)
Redwood City Harbor is located about 20 miles south
of San Francisco on Redwood Creek, a tributary to San
Francisco Bay. Corps of Engineers work in this harbor
provided for improvements on Redwood Creek that
consist of an entrance channel, 2 tuming basins, a
connecting channel, inner channel and the San Bruno
Shoal Channel. Controlling depth of the harbor is 30
fest. The project was completed in 1965 and is being
maintained by the Corps of Engineers.
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Total Federal cost of the project was $1.7 million. The
cost of meeting requirements for local cooperation of
the project amounted to $200,000. At the time of proj-
ect completion, the Port of Redwood City had spent
more than $1.2 million for additions and improvements
to the existing municipally owned and operated shore
facilities. in 1951, the Leslie Saltt Company opened a
mufti-million dollar sait production, storage and bulk
shiploading facility at the upper limit of Tuming Basin
No. 2. The bulk loading facilities are available for public
use through contractual arrangements with the Port of
Redwood City.

Commerce in the harbor amounted to about 429,000
tons in 1975 and averaged 1.2 million tons annually
during the period 1966-1975. Major items handied are
salt, building cement, petroleum products and lime-
stone.

An investigation of the project was authorized by Con-
gressional resolution in 1965. lts purpose is to study
any increased harbor usage and resulting environmen-
tal effects that would result from deepening the present
channel to 37 feet in order to allow fully ioaded modern

richmondg-san rafael bridge connects the richmond harbor area with marin county. (photo courtesy of vin)

cargo vessels to enter the harbor at all tidal stages.
This study is described under the San Francisco Bay
Area (In Depth) Study (see page 65).

Richmond Harbor (San Francisco District)

Richmond Harbor is located on the east side of San
Francisco Bay about 10 miles northwest of Oakland.
The Department of the Navy maintains a fuel depot at
Point Molate. There are also extensive petroleum han-
dling facilities in the area that are commercially owned.

The existing project provides a 4,000 foot channel ad-
jacent to South Hampton Shoal from deep water in San
Francisco Bay to the outer harbor; an inner harbor en-
trance channel and turning basin at Point Richmond; a
channel and turning basin at Point Potrero; the Santa
Fe Channel and turning basin; the San Pablo Channel;
and a 10,000 foot training wall. Controlling depths of
the harbor vary from 20 feet to 35 feet. Deepening of
the maneuvering area at Richmond Long Wharf to a
maximum of 45 feet and dredging the West Richmond
Channel to 45 feet for about 2.5 miles through the west
navigation opening