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July 19, 1962

Cyrus R. 'vance
Secretary o~e Army

vii

DEPARTMENT OF THE ARMY
WASHINGTON 25. D.C.

I am transmitting herewith a favorable report dated 21 June
1962, fram the Chief of Engineers, Department of the Army, together
with BCCanpanying papers and illustrations, on a survey of Redwood
Creek, Humboldt County, California, authorized by the Flood Control
Act, approved 3 September 1954.

In accordance with Section 1 of Public Law 534, 78th Congress,
and Public Law 85-624, the views of the State of California and the
~partment of the Interior are inclosed, together with the replies
of the Chief of Engineers thereto. The views of the Departments of
Agriculture and Canmerce, and the Public Health Service are inclosed
also.

Dear Mr. Speaker:

Honorable John W. McCormack

Speaker of the House of Representatives

LETrER OF TRANSMITIAL

The Bureau of the Budget advises that there is no objection to
the submission of the proposed report to the Congress; however, it
states that no camnitment can be made at this time as to when any
estimate of appropriation would be submitted for construction of the
project, if authorized by the Congress, since this would be governed
by the President's budgetary objectives as determined by the then pre
vailing fiscal situation. A copy of the letter fran the Bureau of
the Budget is inclosed.

1 Inc1
Rept W/BCCanpg
papers & i1lus
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COMMENTS OF THE BUREAU OF THE BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT

BUREAU OF THE BUDGET

WASHINGTON 25, D. C.

July 11, 1962

Honorable Cyrus R. Vance
Secretary of the Army
Washington 25, D. r;.

near Mr. Seoretary:

Assistant Secretary Schaubls letter of June 26, 1962, submitted the
report of the Chief of Engineers on Redwood Creek, Hwnbo1dt County,
California, authorized by section 2~ of the Flood Control Act approved
Sept~er 3, 1954.

The Chief of Engineers recanmends, subject to certain conditions of
local cooperation, improvEmlent of Redwood Creek for nood control in
the vicinity of the municipality of Orick by' construction of levees,
revetmSlts, channel rectification, a pu!ftping plant, and appurtenant
warD. The total cost of the improvem.mt is estimated at $2,850,000,
of ¥biob $2,580,000 would be Federal far construction, and $270,000
non-P'ederal for land and relocations. The benefit-cost ratio is stated
to be 1.8.

I am authorized by' the Director of the Bureau of the .Budget to advise
you that there would be no objection to the submissiOn of the proposed
report to the Congress. No commitMent, however;, can be made at this
time &8 to lihen any estimat.e of appropriation would be submitted for
ccxurtruction of the project, if authorized by the Congress, since
this vquld be governed by the President's budgetary' objectives as
determined by the then pre~a:1.11ng fiscal situation.

viii



The report recommends that the Redwood Creek Project be authorized
for construction as Boon as possible, due to the urgent need for fiood protec
tion of property rights and human lives, and in view of its favorable benefit
cost ratio. It further recommends that, at the design memorandum stage, the
recODlJlendations and suggestions of the Department ot Fish and Game and U. S.
Fish and Wildlife Service should be adhered to in order to minimize damage
to fish and wildlife resources,

The proposed report on Redwood Creek, Humboldt County, Californ1a,
was transmitted on March 2, 1962, to the Director of the Department of Water
Resources, State of California, for review and comment in accordance with the
provisions of Public Law 534, 78th Congress, and Public Law Bs-6a4. The
report of the Department of Water Resources, which incorporates the comments
of the Department of Fish and Game and the Division of Highways, 1s transmitted
herewith.
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ADDRESS REPLY TO
P. O. Box 388
Sacram.nto 2, Calif.

WILLIAM E. WARNE
ADMINISTllATOR

RESOURCES AGENCY

1120 N STREET, SACRAMENTO

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOURCES

April 18, 1962

COMMENTS OF THE STATE OF CALIFORNIA

EDMUND G. BROWN
GOVERNOR OF

CALIFORNIA

ALFRED R. GOLZE
Chi.f Engln••r

WILLIAM E. WARNE
Director of

Water Resourcu

JAMES F. WRIGHT
Chief Deputy Director

~eference: Your File No. EOOCW-PD

REGINALD C. PRICE
Deputy Director-Policy

Dear General Wilson:

I concur in the conclusions and recommendations contained in the
report, and I request that said report be considered as expressing the views
and recommendations of the state of California on the proposed report of the
Chief of Engineers. It is :further- requested that this letter and the report
of the department be transmitted to the President of the United States and
to the Consress, along with all material that may be 80 transmittec\.

The opportunity to review the Hedwood Creek Report 1s very much
appreciated,

ix

Sincerely yours,

L1eutenant General Walter King WilsOD
Chief of Engineers
Headquarters, Department of the Army
Office of the Chief of Engineers
Washington 25, D. C.

B. AB80TT GOLDBERG
Deputy Director-Contractl
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of Highways. The comments of these state agencies are included herein.

study and coordination of all water development projects, including flood

"....

Authority for state review is contained in Section 12580 of the

REvIEvl BY STATE OF CAtIFOElf.LA
OF REPORT OF THE CHIEF OF ENGINEERS
UNITED STATES DEPARTMENT OF THE ARMY

ON
REDWOOD CREEK

HUMBOLDT COUNTY, CALIFORNIA

B,y letter dated March 2, 1962, the Chief of Engineers, Corps of

Engineers, United states Department of the Army, transmitted to the Director

of the Department 'of Water Resources, State of California, his proposed report

entitled, "Survey Report for Flood Control and Allied Purposes, Redwood Creek,

Subsequent sections of the Water Code further outline state authority for

provisions of The Public Law 534, 78th Congress, and Public Law 85-624.

California Water Code, which declares that "the State should engage in the

of Engineers for Rivers and Harbors, and the District and Division Engineers.

The Department of Water Resources has the responsibility of

assembling and presenting comments of all interested agencies of the State

of California. The following comments, therefore, may be accepted as the

the Department of Fish and Game and the Department of Public Works, Division

Copies of the report were forwarded by the Chief of the Northern Branch to

review in respect to local and state participation.

allocations and appropriations as made by the State Legislature ••• will be

Humboldt County, California," for review and comment in accordance with the

Included with the report of the Chief of Engineers were reports of the Board

expended upon those projects which are most beneficial to the State

control projects, undertaken by ••• the United States ••• in order that such

I.:

I

I '



views and reco~endations of the State. For the sake of brevity, your

report is referred to as the "Redwood Creek Report". Comments are listed

under the state agency responsible for each.

Department of Water Resources

The Department of Water Resources has a direct interest in all

/'projects involving the development of water resources within the State,

particularly to the extent to which these projects are compatible with the
c-'

State's comprehensive plan for the orderly development of the water resources

of California.

The California Water Plan

The Redwood Creek Project, as outlined in the report, is in

consonance with The California Water Plan. This is a master plan to guide

and coordinate the activities of all agencies in the planning, construction,

and operation of works required for the control, development, protection,

conservation, distribution, and utilization of California's water resources

for the benefit of all areesof the state and for all beneficial purposes.

Hydrology

The estimated peak of the standard project flood of 77,000 second-

feet appears to be reasonable. The standard project flood was obtained by

use of the standard project storm and the unit hydrograph developed from

analysis of characteristics of known floods.

During the review of the Redwood Creek Report for the district,

the department estimated a discharge for the pumping plant higher than that

used in the report. Subsequently, the department contacted the district in

San Francisco and reviewed their assumptions and calculations for the pumping

plant discharge. The pumping plant discharge was obtained by the district,
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using a 30-year storm runoff on the tributary area coincident with occurrence

on Redwood Creek of the project design flood. Preliminary design for the

pumping plant was sized for a 40 second-foot discharge. The district feels

that the proposed degree of protection is considered adequate and would allow

ponding behind levees without appreciable damage. The department feels these

assumptions are reasonable.

With a discharge of 40 second-feet, assuming a 5-foot lift and a

combined. pump and motor efficiency of 60 percent, a 38 horsepower motor would

be required. The cost of this unit would be small in comparison with the

toal project cost. Therefore, the department is of the opinion that two

pumping units should be installed to provide adequate capacity as well as

standby capabilities for emergencies. The extra cost would be fully justified

for a greater degree of protection.

The department recommends that these units be gasoline-powered

instead of electric. During major storms in the North Coastal area,

electric power lines may be out due to storm damages.

Right-of-Way and Relocation Estimates

The departmen~ has a financial interest in projects involving flood

control in accordance with policies set forth in the State Water Resources

Law of 1945, and the Flood Control Fund Law of 1946, under which the State

is authorized to reimburse local agencies for the cost of lands, easements,

an~ rights-of-way required for channel improvements of federal flood control

projects.

The department feels that the rights-of-way and relocation costs

are short by apprOXimately $120,000. With the additional cost of $120,000

for rights-of-way and relocations, the benefit cost ratio would be 1.6 to 1,

in contrast with a value of 1.8 to 1 derived in the survey report.

xii



In order to lower land acquisition and relocation costs, considera-

tion should be given to keeping the flood channel upstream from the Orick

Bridge as far to the left as possible. This would avoid any construction

in the urbanized area on the right bank.

Design, Construction and Cost Estimates

The department, in its letter to the San Francisco District, stated

that it was of the opinion that an item of cost for dredging the sand

spit at the mouth should be included in the annual operation and maintenance

costs. The district apparently considers that stream velocities would

effectively scour and remove the sand spit prior to occurrence of peak flood

flows.

Department of Fish and Game

'The Department of Fish and Game states that their comments contained

in its previous letter report to the District Engineer, Corps of Engineers,

dated September 21, 1961, will suffice in regard to the subject report. The

department's recommendations are summarized as follows:

1. To permit the passage of salmon and steelhead into Redwood

Creek during low flows, the channel at the lower end of the

project should be modified to concentrate the flow.

2. To avoid the destruction of salmon spawning areas, gravel

should not be moved from areas normally watered by fall

and winter flows (excluding peak flows). Borrow should

be obtained only from channel sections required to produce

needed .channel capacity.

3. To assure the upstream passage of anadromous fishes during

low flows, certain channel modifications would be required.

xiii
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These modifications, such as spaced resting pools, would be

in addition to the six-by-one-foot fish channel described in

the report.

4. Riparian vegetation should be preserved wherever possible.

5. Since the final plans for channel work would be affected by

the foregoing recommendations, it is recommended that the

Corps of Engineers request the assistance of technical

fisheries personnel of the U. S. Fish and Wildlife Service

and/or the California Department of Fish and Game. Further,

technical personnel of these agencies should be available

for review of project operation during construction.

Unfortunately, the report does not indicate the degree our above-

submitted recommendations and those of the U. S. Fish and Wildlife Service

have been accepted by the Corps of Engineers. Therefore, at this stage we

can only resubmit our recommendations and urge that the changes suggested

by the U. S. Fish and Wildlife Service in the body of the report as listed

in AppendiX E, Exhibit A, pages 1-4 be fully implemented.

Division of Highway?

The Division of Highways stated that their preVious comments still

pertain: "It is assumed that the project sponsors will contact the

District I office of the Division of Highways in Eureka for permission to

perform necessary work within state-owned rights-of-way. It is also assumed

that the sponsors will make arrangements for possible grade revision to the

highway required by levee construction near station 163+00."

The Division of Highways further stated that they have initiated

preliminary studies for conversion of highway U. S. 101 in this vicinity to

xiv



a four-lane freeway. The District I office of the Division will keep the

San Francisco office of the U. S. Corps of Engineers informed of progress of

these studies and any public hearings on highway developments in the area.

It would, likewise, be appreciated if the Corps of Engineers would keep the

Highway District I office informed of developments in connection with this

flood control project.

Conclusions

On the basis of the review of the Redwood Creek Report, it is con·

eluded that:

1. The Redwood Creek, as outlined in the Survey Report, would

not conflict with The California Water Plan.

2. The pumping plant for interior drainage should be designed

as recommended by the Department of Water Resources.

3. The land acquisition and relocation costs appear low by

apprOXimately $120,000.

4. Using the State's rights-of-way and relocation costs, the

benefi t cost ratio would be 1.6 to 1 as compared to the

ratio of 1.8 to 1 derived in the SUFVey RepOrt.

5. Insofar as practical and consistent with the basic aims of

the project, the follOWing recommendations of the Department

of Fish and Game should be followed.

(a) The lower end of the project should be channelized in

order to permit the passage of salmon and steelhead at

low flows.

(b) To avoid the destruction of salmon spawing areas, gravel

should not be removed from areas normally watered by

fall and winter flows (excluding flood peaks). Borrow

xv



should be obBined only from channel sections required to

be excavated to produce needed channel capacity.

(c) To assure the upstream passage of anadromous fishes

during low flows, certain channel modifications would be

required. These modifications, such as spaced resting

pools, would be in addition to the six-by-one-foot fish

channel described in the survey report.

(d) Riparian vegetation should be preserved whenever possible.

(e) Since final plans for channel work would be affected by

the foregoing recommendations, it is recommended that the

Corps of Engineers request the assistance of technical

fisheries personnel of the U. S. Fish and Wildlife Service

and/or the California Department of Fish and Game.

Further, technical personnel of these agencies should

be available for review of project operation during

construction.

6. The Corps of Engineers should contact the Division of Highways,

District I office, in Eureka in order to coordinate planning

problems in connection with state-owned rights-of-way and

grade revision of U. S. Highway 101, which Is now in the

planning stage for conversion to free,{ay standards.

x~



APPROVED:

Recommendations
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/s/ John M. Haley

John M. Haley, Chief
Northern Branch

We recommend that the project be authorized for construc-

of property rights and human lives, and in view of its favorable

March 27, 1962. The recommendations and suggestions of the Department

of Fish and Game and U. S. Fish and Wildlife Service should be adhered

benefit cost ratio. The County of Humboldt has guaranteed local

participation in the project in their Resolution No. 1704, dated

Chief Engineer

tion, as soon as possible, due to the urgent need for flood protection

to in order to minimize damage to fish and wildlife resources.

/s/ Alfred R. Golze '
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LETTER TO THE STATE OF CALIFORNIA

1 May 1962

HEADQUARTERS
DEPARTMENT OF THE ARMY

OffiCE Of THE CHIEf Of ENGINEERS
WASHINGTON 25, D.C.

IN ."1T ..... TO

ENGCW-PD

(Signed)

W. K. WIlSON, JR.
Lieutenant General, USA
Chief of Engineers

Sincerely yours,

This is in reply to your letter of 18 April 1962 furnishing the
comments of the State of california on the proposed report of the
Chief of Engineers on Redwood Creek, Humboldt County, California.

Mr. William E. Warne
Director, Department of Water Resources
1120 - N - Street
Sacramento 2, california

Dear Mr. Warne:

Copies of your letter and this reply will be included with the
report when it is sent to Congress.

You may be assured that if the project is authorized for con
struction, full consideration will be given during preparation of detail
ed plans to the recommendations and suggestions of the Department of Fish
and Game and U. S. Fish and Wildlife Service with a view to minimizing
damage to fish and wildlife resources.
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Dear General Wilson:

UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY
WASHINGTON 25. D. C.

Assistant Secretary of the Interior

Sincerely yours,

We appreciate the opportunity to present our views.

This will reply to General Cassidy's March 2 letter requesting our
comments on reports on Redwood Creek, Humboldt County,
California. In order to control floods on Redwood Creek, you
recommend construction of levees, revetments, channel rectifica
tion, a pumping plant and appurtenant work. Cost of this impTove
ment is estimated at $2,850,000, of which $270,000 for land and
relocations is non-Federal. Average annual benefits are estimated
at $228,000 as compared to annual charges of $129,000.

May 11, 1962
Lt. General Walter E. Wilson, Jr.
Chief of Engineers
Department of the Army
Washington 25, D. C.

COMMENTS OF TIlE DEPARTMENT OF TIlE INTERIOR

The Bureau of Sport Fisheries and Wildlife reports that the District
Engineer has omitted from his report the five measures recommended

. in the Bureau's letters of March 15, 1960, and September 21, 1961.
The agreement of 1954 between the Fish and Wildlife Service and the
Corps of Engineers provides that the District Engineer shall incorporate
in his report acceptance of the Bureau's recommendations or reasons
for considering them unacceptable. The District Engineer's statement
that the Bureau's "comments will be given full consideration during
definite project studies II connotes neither acceptance nor nonacceptance.
We believe that the provisions of the above agreement should be followed,
and therefore request that the Chief of Engineer's report include accept
ance of the five recommendations made by the Bureau of Sport Fisheries
and Wildlife or reasons for considering any of them not acceptable.



xx

LEITER TO THE SECRETARY OF THE INTERIOR

::..

15 JUDe 1962

HEADQUARTERS
DEPARTMENT OF THE ARMY

OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON 25, D.C.

ENGCW-PD

IN u,.,y un. TO

The Secretary of the Interior

The Honorable Stewart L. Udall

The Bureau of Sport Fisheries and Wildlife reports that the District
Engineer has omitted from his report the five measures recommended in
the Bureau's letters of 15 March 1960 and 21 September 1961 and that the
District Engineer's statement that the Bureau's comments v1ll be given tull
consideration during definite project studies connotes neither acceptance
nor nonacceptance. With the exception of the Bureau's fourth comment con
cerning pUblic access, I consider that the remaining oomments of the
Bureau concern matters that should be resolved in the final planning
phase and that presentation of further details in the survey report are
not warrented. .

With regard to the Bureau's comment concerning public access, it
should be noted that existing law requires local interests sponsoring
local protection projects to furnish lands, easements and rights-of-way
for construction and maintenance of the nood control works. Sinoe title
to the project lands is vested in the sponsoring agency, public access for.
fish and wildlife purposes is a local option. However, the Corps of
Engineers will cooperate in this matter b.Y forwarding to the sponsoring
agency any request for public access which may originate with the Fish
and Wildlife Service or the California Department of Fish and Game. Our
indorsement would necessarily include adequate safeguards to insure proper
functioning of the project for noOd control. .

You may be assured that full consideration will be given to these.
matters during the advanced planning stage if the project is authorized

Dear Mr. Secretary.

Reference is made to the letter of 11 May 1962 from the Assistant
Secretary of the Department of the Interior commenting on the proposed
report of the Chief of Engineers· on Redwood Creek, Humboldt County,
California •

illI,
"IJ
I',



b.Y Congress. Copi~8 of the Assistant Secretary's letter and this reply
will be included with the report of the Chief of Engineers wh~n it is
submitted to Congress.

Sincerely yours,

(Signed)

W. It. Wn.SON, JR •
Lieutenant General J USA
Chief of Engineers
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COMMENTS 014' TIlE DEPARTMENT OF AGRICULTURE

DEPARTMENT OF AGRICUCTURE
WASHINGTON 25, D. C.

June 19, 1962

Honorable Elvis J. Stahr, Jr.
Secretary of the Army

Dear Mr. Secretary I

This is in rep~ to the Acting Chief of Engineers' letter of March 2, 1962,
transmitting for our review and comment the proposed survey report of the
Chief of Engineers for flood control and allied purposes in Redwood Creek,
Humboldt County, California.

The report recommends improvement of the lower four miles of Redwood Creek
for flood control by channel rectification, levees, pumping plants and
appurtenant work-E. The report estimates that the improvements would provide
protection against the standard project flood, which is approximately
50 percent greater than the maximum flood of record, to the community of
Orick and adjacent agricultural lands.

It does not appear that the proposed improvements will adversely affect
projects or programs of this Department. There are no National Forest
lunds which would be affected by the project and it appears that project
effects upon non-Federal forest land would be insignificant. Acoording to
the report approximAte~ 1,000 acres of agricultural lands would be afforded
a measure of flood protection. However, the report does not provide informa
tion which would permit us to appraise the estimated increase in returns to
agricultural enterprises.

Thank you for providing this report for our review.

Sincerely yours,

Frrm.\\: J. Welch
Assisthnt Secretul~
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Dear General Wilson:

THE UNDER SECRETARY OF COMMERCE
FOR TRANSPORTATION

WASHINGTON 25

Frank L. Barton
Deputy Under Secretary
for Transportation

Sincerely yours,

Your courtesy in providing a copy of this report for our review
is appt'eciated.

April 24, 1962

COMMENTS OF THE DEPARTMENT OF COMMERCE

The Bureau of Public Roads notes that the construction of this proj
ect will necessitate a small amount of highway reconstruction and .
that this reconstruction has been made a part of the local co~tribu.

tion to the project. It is necessary, therefore, that the local
interests be advised that Federal-aid highway funds cannot be used
in 'the financing of this highway work.

.
The Ooast and Geodetic Survey' advises that vertical geodetic con-
trol has been established along U.S. Highway 101 in the immediate
vicinity of the project area. Horizontal geod~tic control now
exists about nine miles southeast of the project area. ·If addi
tional control should be required or if any.of the existing con
trol will be destroyed by the construction of the project, the
Coast and Ge9detic Survey requests that they be so notified as
soon as possible.

As requested in General Cassidy's letter of March 2., 196~, I am
transmitting ~erein the comments of the interested Department of
Commerce agencies on your proposed report on '~edwood Creek,
Humboldt County, California."

Lieutenant General W. K. Wilson, Jr., USA
Chief of Engineers
Department of the Army
Washington 25, D. C.
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Refer to I

WASHINGTON '5. D. Co

~'18Y 31, 1962

PUBLIC HEALTH SERVICE

DEPARTMENT OF HEALTH. EDUCATION. AND WELFAIlE

Chief, Technical Services Branch
Division of Hater Supply and

Pollution Control

COMMENTS OF THE PUBLIC HEALTH SERVICE

Sincerely yours,

Major Gene,ral Halter K. ;{ilson, Jr.
Chief of Engineers
Department of the Army
Washineton 25, D. C.

Dear General Wilson:

This is in reply to General Cassiuy's letter of March 2, 1962,
requesting comments on the U. S. Army Engineers t Report on Redwood
Creek, Humboldt County, California.

We h~ve no comments to add to those submitted by our San Francisco
Regional Office in September 1961, which are reproduced in Appendix
E of the Report.

The opportunity to revie'''' the report is appreciated. We stand ready
to provide consultation concerning vector control, water supply and
pollution control aspects of the project on your request.

BUREAU OF STAT~ stkVICb



IN REPLY REFER TC

1

i
I
I

:t i," ,
,III' .'
.~ ,
.~ ,

IJ '
(I'
~;,',
... I,

tJ I'
... Ii,",
.. I:,.\.', I

'. 'It;. :J
, ", ,I,.. "

J 1

I
, I
, I
I ', I

;

HEADQUARTERS
DEPARTMENT OF THE ARMY

OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON 25, D.C.

3. The Board of Engineers for Rivers and Harbors concurs
in general with the views and recommendations of the reporting
officers and recommends the improvement of Redwood Creek in the
vicinity of Orick, California, essentially as planned, subject
to certain requiremen~s of local cooperation.

W. K. WILSON, J
Lieutenant Gene
Chief of Engine

4. I concur in the recommendations of the Board.

SUBJECT: Redwood Creek, Humboldt County, California

1. I submit for transmission to Congress my report on a
survey of Redwood Creek, Humboldt County, California, author
ized by the Flood Control Act of 3 September 1954. My report
includes the reports of the District and Division Engineers
and the Board of Engineers for Rivers and Harbors.

ENGCW-PD 21 June 1962

2. The District and Division Engineers recommend as the
most practicable plan for flood control on Redwood Creek the
improvement of the lower 4 miles of the stream in the vicinity
of Orick, California, by the construction of levees, revetments,
channel rectification, a pumping plant and appurtenant work.
Excluding $50,000 for preauthorization studies, they estimate
the cost of the improvement at $2,850,000. Of this, $2,580,000
is the Federal cost for construction, and $270,000 is the non
Federal cost for land and relocations. The annual charges are
estimated at $129,000, including $19,500 for maintenance and
operation by local interests. The average annual benefits are
$228,000 and the benefit-cost ratio is 1.8.

TO: THE SECRETARY OF THE ARMY

REDWOOD CREEK, HUMBOLDT COUNTY, CALIFORNIA

REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY



REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS

ENGBR(Aug 61) 2nd Ind
SUBJECT: Redwood Creek, Humboldt County, California

Board of Engineers for Rivers and Harbors~ Washington 25, D. C.
24 January 1962

TO: Chief of Engineers, Department of the Army

1. Redwood Creek is on the western slopes of the Coast
Range Mountains in northwestern California. The stream drains
about 283 square miles and enters the Pacific Ocean about 50
miles south of the Oregon boundary. About 95 percent of the
watershed is wooded hills and mountains with short, steep
tributaries leading into the main stream. The cleared and
developed area along the lower 4 miles of the alluvial valley
is subject to flood damages. The community of Orick, on this
reach, has a population of about 900, and serves as a center for
the lumber. and dairy industries-and touri&t services. In addi
tion to Orick, the adjacent dairy farms are subject to flood
damages. There are no Federal or effective local f1ood
protection projects, or related water-control projects, on
Redwood Creek.

2. The Redwood Creek basin is in a region of high winter
rainfall and is subject to frequent flooding. The floods
develop rapidly and cause damages in the lower valley in the
vicinity of Orick when the flows exceed the bankfull capacity
of 17,000 cubic feet per second. There have been eight damaging
floods in this reach since 1890. Severe floods in January 1953
and December 1955, each with a peak flow of about 50,000 cubic
feet per second, caused damages estimated at $1,234,000 and
$690,000, respectively, as adjusted to April 1960 price levels
and development conditions. The lesser damages of the 1955
flood are attributed to effective evacuation and flood-fighting
plans. The standard project flood of 77,000 cubic feet per
second would cause about $1,720,000 damages in the reach. The
average annual damages under 1960 stream conditions and expected
future development are estimated at $~48,000.

3. In response to the requests of local interests, as
expressed at a public hearing, the District Engineer considered
flood protection by sing1e- and multiple-purpose upstream
storage reservoirs, stream diversion, evacuation and flood-plain
zoning, channel rectification, and levees. He finds that the
most suitable plan for flood control in the Redwood Creek basin
would be a local-protection project for the urban and rural



developments on both banks in the Orick area. The proposed
work, consisting of channel rectification, levees, revetments,
a pumping plant and appurtenant work extending from near the
mouth of Redwood Creek to mile 3.7 would provide protection
against the standard project flood which is about 50 percent
greater than the maximum of record. The District Engineer
estimates the cost of the improvement at $2,900,000, of whicll
$2,630,000 is Federal, including $2,580,000 for construction
and $50,000 for preauthorization studies, and $270,000 is the
cost to local interests for lands and relocations. He esti
mates the annual charges at $129,000 including $19,500 for
maintenance and operation by local interests. The annual
benefits are estimated at $222,000 for prevention of flood
damages, flood-fighting expenses and erosion losses, and $6,000
for land enhancement, a total of $228,000. The benefit-cost
ratio is 1.8 based on a 50-year period of analysis. The
District Engineer recommends the improvement subject to speci
fied conditions of local cooperation. The Division Engineer
concurs.

4. The Division Engineer issued a public notice stating
the recommendations of the reporting officers and affording
interested parties an opportunity to present additional
information to the Board. No communications have been received.

Views and Recommendations of the Board of Engineers for Rivers and Harbors.

5. Views.--The Board of Engineers for Rivers and Harbors
concurs in general in the views and recommendations of the
reporting officers. The improvement~ are economically justified
and the design levels are adequate to provide a high degree of
protection for the area. The requirements of local cooperation
are appropriate and local interests have indicated their willing
ness to comply.

6. Recommendations.--According1y, the Board recommends
improvement of Redwood Creek, California, for flood control at
and near Orick, by the construction of:

A levee about 2.4 miles long with pumping and
drainage facilities on the right bank, a levee about
3.0 miles long on the left bank, revetment work, and
about 2.8 miles of channel rectification;

3



i~1Ii;

!

!
11

I':
"1,1;

all generally in accordance with the plan of the District
Engineer, ~th such modifications thereof as in the discretion
of the Chief of Engineers may be advisabl~at an estimated
cost to the United States of $2,580,000 for construction: Pro
vided that prior to construction local interests give assurances
satisfactory to the Secretary of the Army that they will,
without cost to the United States:

a. Provide all lands, easements, and rights-ofriWay,
including borrow areas and spoil-disposal areas necessaty for
the construction of the project;

b. Accomplish all relocations and alterations of
buildings, utilities, roads and related facilities necessa~ for
the construction and maintenance of the projectj I

c. Hold and save the United States free from damages due
to the construction works;

d. Maintain and operate all the works after completion
in acconjance with regulations prescribed by the Secretary of the
Army; and

e. Prevent any encroachment on the flood channels and
ponding areas which would decrease the effectiveness-of the
flood-control improvements, and if ponding areas and capacities
are impaired, promptly provide substitute storage capacity or
equivalent pumping capacity.

FOR THE BOARD:

KEITH R. BARNEY
Major General, USA
Chairman

4



REPORT OF THE DISTRICT ENGINEER

REPORT OF SURVEY
FOR

FLOOD CONTROL AND ALLIED PURPOSES
REDWOOD CREEK, HUMBOLDT COUNTY, CALIFORNIA

August 1961

SYLLABUS

Redwood Creek is situated on the western slopes of the Coast
Range Mountains in northwestern California. It drains an area of
about 283 square miles and enters the Pacific Ocean about 50 miles
south of the Oregon boundary. The stream is not navigable for
other tha~ small boats, and enters the ocean by flowing over qr
through a sandspit. There are no existing storage facilities for
beneficial uses of water in the basin. The community of Orick and
adjacent dairy-land area lie in a relatively small flood plain
along the lower four-mile reach. The north coastal streams of
California along the ocean are areas of high rainfall and flood
ing is almost an annual occurrence.' Two floods along Redwood
Creek in the last decade have caused heavy damage in the com
munity.•. The floods of 1953 and 1955 inundated portions of Orick
to depths of four feet, and damages from the more severe of the
two, that of 1953, are estimated at about $1,230,000, adjusted to
Apr11' 1960 price levels and developments.

Studies show that construction of reservoirs for flood con
trol storage is not economically feasible at the present time in
either single or multiple-purpose projects. A local flood control
project to protect the urban and rural developments in the Orick
area is economically justified. The proposed plan of improvement
prOVides for channel rectification; levees and revetment along
the lower four miles of Redwood Creek. It would provide protec
tion against a standard project flood which is approximately 50 per
cent greater than the maximum of record. Total cost of the project
is estimSted at $2,850,000' (excluding preauthorization survey costs
of $50,000), of which $2,580,000 would be Federal, and $270,000 non
Federal for lands, easements and rights-of-way, andrelocations.
Average annual benefits are estimated at $228,000 and average annual
charges are $129,000, including $19,500 as the non-Federal cost for
annual maintenance and' operation of the completed works. This
results in a favorable benefit-cost ratio of ;1...8 to 1.0.

5
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Local cooperation required by Federal flood control laws is
assured. Humboldt County has indicated its willingness and ability
to furnish assurances of cooperation.

The District Engineer recommends that the proposed project
be authorized for construction, subject to the conditions that
local interests provide assurances satisfactory to the Secretary
of the Army that they will (a) provide vithout cost to the Un1ted
States all lands, easements and rights-of-way necessary for con
struction of the proposed work, (b) hold and save the United
States free from damages due to the construction works, (c) main
tain and operate all the works after completion in a.ccordance with
regulations prescribed by the Secretary of the Army, (d) make all
relocations of buildings, utilities, roads, and related facilities
necessary for the construction and ma1ntenanceof the project, and
(e) prevent any encroachment on flood cbaJmels, or ponding areas,
which will result in decreasing the effectiveness of the flood
control improvements.

6
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EXTENT OF INVESTIGATIONS

2. SUMMARY OF STUDIES

Division Engineer
U.S. ~ Engineer Division, South Pacific
san Francisco, California

TO: Chief ot Engineers
Department of the Army
Washington, D. C.

U.S. ARMY ERJINEER DISTRICT, SAN FRANCISCO
CORPS OF ERJ INEERS

180 New I-k>ntgomery street
san F.rancisco, California

THRU:

SPNGP August 1961

SUBJECT: Report of Survey on Redvood Creek, Humboldt County,
for Flood Control and Allied purposes

Investigations and studies were made of the need and the
feasibility of prOViding flood control by reservoir storase and
by levees and channel improvements. Investigations were also
made of the need for additional water for consumptive use, and

This report is presented pursuant to Section 204 of the Flood
Control Act of 1954 (P.L. 780, 83rd Congress, 2d Session), approved
3 September 1954, which reads in part as foJ;lows:

"Section 204. The Secretary of the Army is hereby
authorized and directed to cause preliminary exami
nations and surveys for flood control and allied
purposes, including channel and major drainage im
provements, and floods aggravated by or due to winds
or tidal effects, to be made under the direction of
the Chief of Engineers, in drainage areas of the United
states and its Territorial possessions, which includes
the following named .10ca11t1es: *** Redwood Creek,
Humboldt County, California. n

AI1rHORITY

1. AJ.JTHORIZATION OF INVESTIGATION
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of the need for and feasibility of developing hydroelectric power
in connection with multiple-purpose reservoirs. Preliminary
analyses of benefits and costs indicate conclusively the lack of
economic Justification tor flood control or water conservation by
reservoir storage or tor the development ot hydroelectric power at
this time. Detailed studies were limited, theretore, to levees
and channel improvements to protect the developed area in the town
of Orick and Vicinity, the only significant urban developnent in
the basin. Aerial photographs, tlown in Ju..ly 1957, were taken ot
the greater part ot the Redwood. Creek basin. These were sup
plemented by investigations of a proposed damsite and by instru
mental surveys on the developed area at Orick aDd the data thus
obtained were combined with the aerial photographs to develop suitable
maps. These maps were used to delineate the area subject to flood
d8D188e and to present the proposed plan of improvement. Information
concerning a Public Bearing in 1955 is given in subsequent discus
sions of this report.

3. ECONOMIC INVESTIGATIONS

The value ot property in the tlood plain was estimated by tield
inspection and appraisal, supplemented by reterence to tax records,
reports ot sale ot real property, and reports of eern1ngs by business
establishments. Estimates of damages by past floods were used as a
basis tor determining the average annual damage trom future uncontrolled
floods. A study 'Was made also of developnent trends during past decades
and this study was the basis for predicting future developnent and
property values. Opinions of local interests were considered in these
analyses.

4. GEOLOGICAL INVESTIGATIONS

A detailed surface examination was made of proposed damsites to
establish a basis for determining the most suitable type of structure.
Also, a field examination was made of the existing channel and adjacent
valley in the ,vicinity ot Orick, and available 1ntormation concerning
subsurface conditions was collected. Information thus obtained was
supplemented by subsurface investigations and laboratory anaJ.ysis of
materials to determine the design requirements for levees and channel
improvements. A field inspection was also made of a developed source
of riprap.

5. EXAMINATION BY THE DISTRICT EOO:rnEER

The District Engineer made a reconnaissance of the basin including
a detailed inspection of the Orick area.

8



10. TOPOGRAPHY

DESCRIPl'ION

9. STREAMS

(
, I

1

987496 0-62-3

The predominant topographic feature of the basin is its rugged,
timber-covered hills and mountains which cover about 95 percent of
the area and are cut by narrow, steep stream channels. The crest of
the mountains which marks the drainage divide attain an elevation of

The only previous report by the Corps of Engineers was the
preliminary examination completed in May 1956, in response to the
congressional authority quoted in Paragraph 1. The report concluded
that prospective benefits appeared to be of such magnitude that a
Justified flood control project might be developed.

PRIOR REPORTS

6. REPORTS BY CORPS OF ENGINEERS

The largest tributary to Redwood Creek is Prairie Creek which
draimr'''tbe aorthern~ of URJ"watershed and Joins 1:he-main stream
about 3-1/2 miles above its mouth. Prairie Creek drains an area of
about 40 square miles, extending approximately 12 miles north of the
junction of the two streams. Other tributaries are short, steep
gradient creeks which enter the main stream from each side throughout
its length.

7. REPORTS BY OTHERS

General in:t'ormation concerning the Redwood Creek drainage basin
is contained in report of the State of California, DePartment of Water
Resources, Bulletin No.3, the California Water Plan, dated·May 1957.
A preliminary report by the U.S. Department of the Interior alsOMs
general information on resource deve10pnent in the Redwood Creek basin.
That report is dated 1956 and the final report is scheduled for publica
tion in 1961.

8. LOCATION AND EXTENT

Redwood Creek,discbarges into the Pacific Ocean approximately
50 miles south of the Oregon-California border. The basin is an
elongated area of approximately 283 square miles. It extends about .
56 miles from northwest to southeast and has a maximum width of about
seven miles. The upstream or south end of the basin is approximately
25 miles east of Eureka, California. The basin's only urban-type
community is Orick located about 2.-1/2. miles above the mouth.



! i

:.....
~,

ie:''poJ:..,
i ,.:
! ~I

II
.1

il~, I)
Ii I,
1,,0,

III 0,I 0,

! II
.: I)

5,000 feet above mean sea level. The only significant area of level
land is the alluvial valley along the lower four miles of the main
stream, and alODg the lower three miles of Prairie Creek. Theflood
plain of Redwood Creek in that four-mile reach varies from 2,000 teet
wide at the upstream end to greater than 4,000 feet.

11. GEOLOGY

Redwood Creek. flOW's north northwesterly for 50 miles through a
narrow, V-shaped canyon and the channel is cut more or less alODg the fault
contact between hard, blocky schist at the west and sotter, Franciscan
Group sediments at tbe east. The creek. tben tlOW's westerly through
its alluviated valley in its last four-mile reach to its mouth at the
ocean. The alluvium throughout this lower reach is deeper than B.IIY
ot the subsurface explorations which reached a maximum depth of
25 feet.

12. SOILS

The portion of Redwood Creek drainage basin above Orick, which
consists of about 95 percent of the basin area, is covered 'With a
relatively deep mantle of soil developed from the w..~er1ng of the
shale, schist, and metamorphic rock. which form the base of the entire
area. There is extensive intermiDgliDg of the harder more resistent
pieces ot the base rock in the fully developed loam. The combination
of less pervious base material which underlies the soil mantle and of
the heavy rainfall and dense vegetation creates a tendency tor lsM
slides on steep slopes. Soils in the valley in the vicinity of Orick
are waterborne deposits brought down f:rom the upstream areas and con
sist of a gravel sub- strata of unknown depth covered by a mantle of
fine sand and silt several feet thick. This soil is very fertile.

13. STREAM SLOPES

The channel slope of Redwood Creek from the mouth of Prairie
Creek downstream raoges from about ten feet per mile to 2-1/2 feet
per mile near the mouth. The present thalweg increases in elevation
from ten to approximately 18 feet above mean sea level in the short
distance :from the Orick bridse to the confluence of Prairie and Red
wood Creeks. For approximately three miles above the mouth of Prairie
Creek, the average slope of the Redwood Creek channel is about 12 feet
per mile. Above this point the slope increases progressively to over
100 feet per mile. Average slope of Prairie Creek is about 60 feet
per mile.

10



14. CHAlmEL DIMENSIONS AND CAPACITIES

The channel of Redwood Creek through the lower four-mile alluvial
valley ranges from about 200 feet to over 500 feet in width and from
12 to about 20 feet in depth. It is obstructed. in many places by
growths of willows and other vegetation along the bank and on the gravel
bars between the banks. The bankfull capacity at Orick is about
17,000 cubic feet per second. Extensive flooding takes place when the
now is 1Wove 35,000 cubic feet per second. A large lagoon located
near the mouth of Redwood Creek is separated from the Pacific Ocean
by a bar and low beach lands. The bar is scoured out during high flows
of the stream but silts up by tidal action during low flow 4ischarges.

15. VEnmATION

The mountainous portion of the Redwood Creek basin is covered with
dense growth of forest timber consisting primarily of first and second
growth redwood. Vegetation in the e.lluvial valleys consists of native
grass with some brush and willows along the banks of the stream. The
main valley in the vicinity of Orick and along the lower reach of Prairie
Creek has been cleared and developed for agricultural use. Hay is the
principal harvested. crop. The area is also used. extensively for
pastur1Ilg dairy cattle.

ECONOMIC DEVELOPMEET

16. POPULATION

The princiPal community in the Redwood Creek bf,sin, the town of
Orick, has a resident population estimated. at 900. Orick is also a
,~pp1ng point for sportsmen and tourists and is the base of opera
tions for a considerable number of people employed in the lumber
industry. The Humboldt County Chamber of Commerce estimates that about
1,000 people are employed in the lumber industry in the basin.

17. OCCUPATIONS AND INDUSTRIES

The major industry of the Redwood Creek basin centers around
lumber. There are four large mills in the vicinity of Orick and several
smaller mills along the lower reaches of Redwood Creek and along Prairie
Creek. Cs.liforn1a redwood is the .most important timber although there
are also significant stands of Douglas Fir. It is estimated that_:t.here
are about five-billion board feet of lumber in the basin. Most of the
timber lands are being operated on a sustained. Yield basis 'Which al
leviates the threal of timber depletion and assures the economic future
of the area. The 'town of Orick contains several general stores, motels,
service stations, and other establishments catering to the local resi
dents and summer tourists. Large numbers of livestock are grazed in
the upland areas, and the alluvial valley in the vicinity of Orick is
highly developed for dairy production.
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18. LAND USE AND DEVELOPMENTS

Urban developments at Orick cover about 120 acres on the va:uey
floor and some residential development on the hills to the north.
This latter development may be the result of the flood threat on the
valley floor. The upland area is excellent for grow1ng timber suit
able for commercial use. Change in use of land in this upland area
is not anticipated.

19. NATURAL RESOURCES

The chief natural resource of the Redwood Creek Basin is com
mercial timber. The gravels in the stream channel in the vicinity
of and upstream from Orick. are an excellent source of aggregates for
concrete and surfacing material for highway construction. Redwood Creek
and many of its tributaries are good spawning grounds for anadromous
fish. Deer and other game animals are found in considerable numbers
throughout the basi.D.

20. TRANSPORTMION AND COMMUNICMIONS

HighW8\Ys and roads provide the only means of ground transportation.
The nearest airport is at Eureka-Arcata, about 30 miles to the south.
There are no railroads or shipping ports. The main source of transpor
tation is Highway U.S. 101, the principal arterial highway along the
west coast of California. The upstream portion of the basin is crossed
by Highway U. s. 299, the transmountain highway from the Pacific Coast
to the Sacramento Valley. An improved county road traverses the ridge
that marks the northeast bou.nd.ary of the basin. It extends from the
mouth of Prairie Creek to the northwest corner of the Hoopa Valley
Indian Reservation. Bus lines provide passenger service and trucks
provide for the movement of freight, chiefly lumber. Telephone and
telegraph service is available in Orick.

21. DEVELOPMEm' TRENDS

A1though the town of Orick has sustained severe d..amage :rrom floods
on two occasions during the past decade, developments here and through
out the basin folloY the general development trend of Csliforn1a. There
is an urgent demand for additiona.l housing to accommodate both per
manent and transient people. Also, a need exists for additional business
establishments to serve the groving lumber industry and to cater to the
needs of tourists. The county road extending along the northeasterly
boundary of the basin has recently been improved to proVide better
access to timber lands. A large modern sawmill, deSigned primar~ to
process redwood timber, was completed during the 6UJIIIIler of 1959 near
the intersection of this county road and U.S. H1g1lway 101. Electricity
:rrom the lines of the Pacific Gas and Electric Company is available.

12



CLIMATO:LCXJY

22. CLIMATE

The climate of the Redwood Creek basin is influenced by its near
ness to the Pacific Ocean and is characterized by mild summers Bi:Jd J.ocal.
diurnal fog, and mild wet winters. Fogs are prevalent in the lover~j)a.rt

of the basin; less summer fog and a greater diurnal temperature varia
tion exists in the 1nJaDd portion of the basin. The entire basin 1s
.characterized by a rainfall season extending from October through April,
during which about 90 percent of the average annual precipitation occurs.

23.~

The mean annual. temperature in the basin is about 51 degrees
Fahrenheit. Both diurnal. and seasonal variations increase progressively
from the alluvial valley at Orick to the headwaters. Extreme temperatures
of record in tb:e Vicinity of Orick range from a high of 95 degrees to
a low of 19 degrees, whereas, near the headwaters, this raDge is from
105 degrees to -2 degrees. Near the coast, the daily range of tempera
ture is usually very small, often not 1dbre than two or three degrees.
The warmest months are July and August and the coldest is January, the
estimated average of which is 61 degrees and 35 degrees respectively.

24. PRECIPITATION

The average annual precipitation is estimated at about 80 inches
and ranges from 10 inches in the lower portions to over e4 inches on
the high ridges. December is the wettest month, with 16.'7 percent,
and August the driest, with 0.4 percent of the mean annual precipita
tion. Snowfall is insignificant near the coast, but moderate at high
elevations; however, low temperatures are seldom of sufficient dura
tion to allow the accumulation of any great depth of snow. Ten
inches of rainfall from a single storm of about three days duration is
not uncommon.

25. STORM RECORDS

Storms that produced c1.ams81Dg floods occurred in December 1937,
January 1950, January 1953, and December 1955. Storms which produced
floods of considerable magn1tude are also reported to have occurred in
1880, 1889, 1903, 1904, and 1920.

RUNOFF AND STREAMFLOW DATA

26. RECOROO

Significant streamflow measurements have been made at three loca
tions in the Redwood Creek. Basin• Record1:nggagesimve--been -ma±nta.1.ned
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67.5

12,100

44,900

1953-58

Near Blue Lake

21 Dec 1955
13.6

7,410

27,800

82.8

,':;

2 5

1911-13

17 Feb 1912
12.6

Near Korbel

Location on Redwood Creek

Information from staf! gage re8d1iii

278.0

164,000

22 Dec 1955
24.0

50,oooY

Date
Stage in feet
M8gnitude in
c.!.s.

Five-day flood run
of!, in acre-feet

At Orick

Item

a. Period of record. 19l1-l3, Oct
1953-present

b. Drainage area in
square miles

c • Maximum flow:

STREAM-GAG:roo STATION DATA

d. M:f n1JD1UD flow in
cubic feet per
second 10

and operated by the U.S. Geological Survey since 1953 at Orick, and
near the Highway U. S. 299 eros sing o! Redwood Creek. The streamflow
was also measured !:rom 1911 through 1913 on Redwood Creek. at Orick
and at one location in the headwaters. A Corps o! Engineers staff
gaee, installed at Orick in 1949, wae used 'lor observations of the
1950 nood stage. Stream gaging stations and recorded extreme!lows
in Redwood Creek are summarized as follows:

27 • RUNOFF CHARACTERISTICS

Average annual runof'l :Cor the basin above the Orick gage during
seven years of record. is 854,700 acre-!eet. The average annual run
of! from Redwood Creek. during a long representative period is esti
mated to be about 750,000 acre-!eet, representing an average, depth o!
50 inches over the basin. Appendix A, Hydrology, contains further
hydrologic details.

28. ADEQUACY OF RECORDS

Runo'l'l and streamtlow data :from the Redwood Creek Basin alone
would be inadequate 'lor reliable determination o! !lood-frequency

Y Also occurred in January 1953.

..'

:,11
:!) ::

ill ::
1'.1'
II;
iii
I



relationships, yields of vater for conservation purPOses and other
related water resources features. It vas possible to extend the
date, however, by correlation with adjacent areas, with similar
topography, c1J.lJil.atic conditions, and haVing longer periods of re
cord to obtain values which are considered satisfactory for pur
poses of this report.

FLOODS OF RECORD

29 • FLOOD CHARACTERISTICS

Floods are the result of rainfall, and they develop rapidly,
with the peak being reached about a half a day after occurrence of
flood-producing rainfall. During the 1955 flood, one of the two
largest of record,. the flow at Orick increased from 10,000 cubic.
feet per second to the peak of 50,000 cubic feet per second in
approximately 14 hours, and was above 11»000 cubic feet per second
(bank:rull capacity) for about 32 hours. The volume of runoff was
164,000 acre-feet, or 11 inches over the basin, during the five-d~
period 21-25 December. During occurrence of the standard project
flood, it is estimated that flows in excess of 17,000 cubic feet per
second would continue for approximately 60 hours. Detailed informa
tion concerning the characteristics of the floods in Redwood Creek
drainage basin is presented in Appendix A - HYDROLOGY.

30. HISTORICAL FLOODS

The only major floods which occurred since installation of the
recorder gage are those of 1953 and 1955, each of which produced a
peak discharge of 50,000 cubic feet per second at the gage on High
way U. S. 101 bridge at Orick. Based on field observations of the
staff gage at Orick, it was es1i1mated that the January 1950 flood
attained a peak flow of j1, 000 cubic feet per second. During a
public hearing in Orick, residents of the area mentioned that floods
occurred also in 1889 or 1890, 1921, 1927, 1935 and 19j1. Signifi
cant data on heights reached, or d8Dl.88es caused by these earlier
floods are not available.

31. FLOOD FREQUENCIES

Flood frequency curves have been developed for purPOses of economic
evaluations. The curves are based on streamflow records in the Redwood

"'"Creek basin correlated with recorded stream flows in other nearby
streams such as Klamath-Trinity Rivers, Mad River and Eel River. '!he
resulting curves indicate that baIlk.:rull stages of 17,000 cubic feet per
second in Redwood Creek would have a eh8.nce of' occurrence of once in
two years. The 1953 and 1955 floods with peak discharges of 50,000
cubic feet per second would occur about once in 15 or 20 years.: '; Deri
vation of frequency curves and the graph thereof are given in Appendix A.
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STANDARD PROJECT FLOOD

32 . DEFINITION

A standard project flood is a hypothetical flood approximating
that which 'Would result if the most critical storm of record in the
region should occur over the drainage area under consideration when
conditions were reasonably favorable for flood runoff. It is
quantitatively estimated to determine the upper limit of flood pro
tection which might be sought.

33. DERIVATION

Only general type storms are critical over basins of the size of
the Redwood Creek basin in this coastal area. The general 'storm of
21-24 December 1955, which centered in the Dos Rios-Laytonville area,
was transposed to derive the standard project storm. The transposed
storm has a duration or 72 hours and results in 17.8 inches of precipi
tation over the 278 square mile drainage area above Orick.

34 • STANDARD PROJECT FLOOD FLOW

The estimated peak of the standard project flood at theh1ghway
bridge in Orick is 77,000 cubic feet per second, and was obtained by
use of the standard project storn and the un1t hydrograph developed
from analysis of characteristics of known floods. Derivation of the
standard project 1'1000 is given in Appendix A, "Hydrology." The
standard project flood was approved by the Chief of Engineers prior
to completion of this part of the report.

EXTENT AND CHARACTER OF FLOODED AREA

35· LOCATION AND EXTENT

The flooding extends rrom about stream mile 4 downstream to the
mouth. The flood plain area within the limits of the proposed proj
ect is estimated at about 1,950 acres, including the wa'terway area
of Redwood Creek. fue to the steepness of the hills at 'the edge of
the flood plain in Orick Valley, the flood plain of the standard proj
ect flood would be only slightly larger than 'that shown on Plate 1 for
the 1953 and 1955 rloods.

36. TYPE AND VALUE OF IMPROVEMENTS IN FLOOD PLAIN

Improvements subject to inundation and nood damage conais't of
homes and business establishments in Orick, Highway U.S. 101, county
roads, local s'treets and roads, and improved farm lands. Ther~ are
approximately 360 houses and 38 business establishments in Orick.

16
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FLOOD DAMAGES

38. TYPES OF DAMAGE
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$ 4,375,000
725,000

2,000,000
2,100,000
1,300,000

$10,500,000

Residential
SchOQls and churches
Commercial
Industrial
Agricultural

TOTAL

~ • PHYSICAL AIm ECONOMIC FACTORS

Floods in the valley near Orick cause damage by inundation,
erosion, and deposition of silt and debris. The Redwood Creek dra1.ns8e
basin is a heavily forested area and the stream carries a large amount_
of brush, large trees, and other debris. This debris is deposited on
'the overbank areas, resulting in high cleanup costs. Floating debris
~ also strike, or be lOO8ed against buildings and other structures,
thereby causing structural damage and increasing the difficulties of

Past floods have inundated industrial, commercial, residential
and farm-land areas to depths of four feet. This causes con
siderable damage to lumber stock; commodities and stock in
business establishments; residential property and home furniShings,
farm houses, and related developments; and loss of crops, damage
to pas:wre, and deposition of debris. There is record of the loss
of one ~11:te in the 1953 flood and there are possibilities of other
such losses, since any warning system involved may not function
adequately or at opportUne times. Flooding causes periodic and
costly delays in transportation facilities and business'activities
111 proportion to the severity and duration of flood st-ses. Local
people find it difficult to obtain loans for the construction of
improvements in the flood plains. However, the trend for develop
JIlent is upward, and damages from future flooding will be increased
thereby.

A r~latively large shopping center on the right bank near the Orick
bridge opened for business in July 1960. Business establishments
include stores, restaurants, motels, hotels, service stations, and
house-trailer parks. There 1s also a school valued at $500,000, a
post office, a telephone office, and an electric power sub-station.
Several lumber companies 8.1so have mills and other installations
on the flood plain in the vicinity of Orick. The estimated gross
value of land and improvements in the flood plain is given in the
following tabulation:



39. DAMAGES FROM PAm FLOODS

,. -st8iiiiara.
Average Project
1923~55, -.Flood1955

$81,000
56,000

266,000
231,000

561 000
-$ 690,000

18

19531950

DBaa,ses sust.a.1ned with1D l1JIl1ts ot Proposed Pro,1eet . . .

FLOOD DAMAGl!'J3
(April 1960 Price Levels and DeVelopllents)

!';ype

post-fiood cleanup. There is also some teDdenc)" tor the stream :to
meander at fiood stases aDd a considerable amount ot valuable l8Zld
is lost by erosion.

Data on damages were obtained tor the noocls ot Je.nua.r;r 1950,
Janu.&17 1953 aDd December 1955. The latter two ot these tloods 1Ih,1ch
were the highest ot record, inUDdate4 most ot Orick to ma:dmum depths
ot tour teet and caused extensive d.amage to 'build1»gs and contents, in
cluding general. merchandise. AlthO\1gh these two tloods were ot the
same magnitude, 50,000 cubic teet per second, the damages trQ1ll the 1953
flood Y1th1D the project l1m1ts vere $941,000 as ccmpa.red with $568,000
tor the 1955 tlood. The principal reason tor this difterence CaD be
ascribed to the tact that :toca! interests hid. prepared evacuation plans,
in the interim, which proved effective in re4uc1.D& "buies 1D. 1955. rt
is considered that local interests were :rulJ.y alert to the fiood damage
potential. when the December 1955 tlood occurred. It can be expected,
however, that the tendencY' Will be toward increased lax!tY' in ettectiDg
evacuation plans as more time elapses between occurrence ot large
fioods. For evaJuation purposes, the -average damaBe ot the two floods
has been adopted. The estimated d.am.a8es within the project l1II1ts tor
theJa.uu.a:r;r 1950, Ja.nuary 1953, December 1955, and the st&.Mard proje~t

:t'loods, adjusted to AprU 1960 price levels and developnents, areSUJR
marized in the tollov1ng tabulation:

40. AVERAGE ADUAL DAMAGES

Averase ammal damages have been c~ted bY' standard ana.J..ysis
I .

!'rem the relationships between damage, discharge, and treCl'lenc;y ot
:tl.ooc1 OCC1UT8Zlce. The value thus obtained vas then adjusted to reflect
the expected hture srovth in the tlood pla1D in the absence ot a tloo4

Residential $ 24,000 "$ 245,000
Public FacUlties 32,000 315,000
Commercial 41,000 403,000
Industr1&l 1,000 156,000
JgriC'U1tural ~' 000 ll~, 000

TO'rAL ',000 ll,2, 000
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Other Federal agencies have not constructed improvements tor flOod
control or water utilization in the Redwood Creek basin.

A public hearing held in Orick on 1 NovESlber 1955 vas atteDded by
approximately 70 persons. In attendance were the members ot Collgres8
:trom. that district, the State Senator, the State Assemblyman, representa
tives t:rom the U.S. Bureau ot Reclamation, the U.S. Forestry Service,

DlPROVEMERTS DESIRED

44. PUBLIC HEARImS Am> Il'fI'ERVIEWS

control pro.1eet. The resulting ave:raae a.nm ]a1 tlood d8m8£es UDder 1960
8treaa con41'f10ns and Vith :ru:ture developaent are es1;1.IDated at $248,000.
More detailed information on deriTation ot this tigure i8 liven in
Appendix D.· .

There are no storage tacilities tor flood control or related vater
utilization by non-Federal govermnental agencies in the Redwood Creek
bas1n. Corporations, govermaent8.l agencies, and 1IIdiv1duals owniJ:lg
land adJacent to the creek bave constructed bank-protection works and
earth levees at a tew isolated locations. About 1,800 lineal teet ot
loY earth levee is on the right bank near river mUe 2.1 and 2.4. About
400 teet ot d\1Dl.ped stone protects the highway on the right bank dovn
s'tream t:rom and near the mouth ot Prairie Creek. A short reach ot
dumped stone has been placed at an eroding right bank near river mile 1.
Willows have been planted along the bank at numerous· reaches to reduee
velocities and prevent bank erosion. This work is -rather piecemeal in·
nature and provides little protection against major floods.

IKPROVDIENTS BY OTHER FEDERAL AND NON-FEDERAL AGENCIES

42. FEDERAL

EXISTIIG CORPS OF EBGINEERS' FLOOD-COlfl'ROL PROJECTS

41'. GElIBRAL

Bo Corps 9t EDgineers tlood control projects have ever been author
ized b7 Cooagreps tor the Redwood Creek basin. EmergenC7 bank protective
works, however~ vere constructed along two reaches ot the left bank in
aDd near Orick in 1953 and 1956 under authorit7 ot Section 14 ot the
Flood COllhtrol Act ot 24 July 1946. The Federal cost tor these works
vas approximately $83,000. This wor~ consisted ot bank stabilization
&long about 1,500 lineal teet near stream mile 1.9 aDd about 2,000
lineal teet upstream t"r0Dl the Orick bridge.
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aDd the U.S. Weather b-eav.. Also in attendance vere representatives ot
the C&l1torD1a State Department ot Water Resources, the Calitornia state
DiT1J1on ot JI1&hva\rs, the BuIIboldt County Board ot Supervisors, the
JIImIbo14t COW1V Chaa'ber ot Commerce and ot'her civic organizations.; and,
interested resid¢s ot the area.

45. '~DESIRED

IDeal interest:s did not present any specitic plan tor tlood control
or rela~ed vateru1;llization. However, they expressed the desire that
the Corps ot EDsineers study the prC'blem and develop an eftective plan
ot 1II;prOVellle1)t. IDeal spokesmen requested consideration ot mu1tiple
purpose reservoirs tor tlood control and ~oelectric power. It was
suaested, also, that a channel be excavated to divert a portion ot Red
wood Cree!k,.tlovs to 'the ocean 'tbrough 'the valley dra.1ned by Skunk
Cabba&e Creek, which joins Prairie Creek from the west about one mile
above its JIIOUth •

46. JUSTD'ICMIOH FOR IMPROVEMENTS DESIRED

IDeal }Jlterests expressed the opinion that cb8.1:Jnel improvements
would be Just,itied by the prevention ot inundation and erosion damages
to the town ot Orick and the adjacent agricultural property. They
also expressed the opinion that 8.Iq works which made the town secure
!rom tlood daDlsge YOU1d restore land vaJ.ues in the :flood plain and
result in some increased res~dential developnents. Meetings have been
held with local interests, Subsequent to the public hes.ring, at wtP.ch
the prosress ot the investigations was dis.cussed, the general. teatures
ot the plan ot ~rovement were described, and the requirements ot local
cooperation vere presented. Acceptance ot the pls:ns and the require...
ments ot local cooperation were tavorab~ considered at these meetings.

FIOOD PRO~ AND SOwr;J:0liS CONSIDERED

Due to the 11&l'rOW, timbered caDYOn ot Redwood Creek and thel1m1ted
area ot eeollOlll1e development, the tlood :problem generaJ.ly is confined
to the town ot Orick and vicinit,. • Tif<? major floods in the last 10 years
bave severely cl.amsBed the cOJmmm1ty arid the adjoiniDg tarm l.aDds through
out the 1DJfer 4 1I11es ot the stream. Bank erosion is a tactor contrib'
utiDg to hea'V7losses. Consideration has been given to tlood protection
"bTlJ»8treea':8'tora&e rese1"VOirs, aDd by various t:n>p.s ot channel improve...
aeJlta.<,·!'he diversion of' Redwood Creek flows to wat.er d.eficient areas
Qf.t.ht~state'is so far in the future that studies of' such a poss:f.b11i'ty
ar~.p1"e~lud«ifrom consideration at this time.

20



48. EVACUATION AND FLOOD PLAm ZONDll
oJ

. Evacuation of people trom the flooded area has been accomplished
duriIlg past major floods. However, the degree of economic develop.
ment in the community and 'the cost involved in complete abandonment
ot the flood plain is not considered practicable or feasible. The
small valley with l1m1ted area·for developnent and production is an
1.JIlportant factor to the local lumber industry and to the economics
0'1 a large adjo1n1Dg land area ly1Dg between Eureka aDd Crescent City.
Flood-plain zoning. under the proposed plan of improvement vould be
urmecessary•.

49. UPSTREAM sroRAGE

Consideration 'W'aS given to control of storm runoff by upstream
,storage. Pr-eHm1pary studj,es were made for two dams, one near the
upstream croesing of U0 S u 299 and one near Il1ver mile 1 on the main
stream. The upstream site, about 35 miles from the mouth, wOuld
control an insut'tic.1ent area to adequately reduce flood stages in
the lover reachEtS a:od is economically infeasible. Storage for .tlood
control is not economically justified under present conditions in
either single or multiple~purpose reservoirs. The other site in
vestigated'is upstream boom the mouth of McArthur Creek near river
mile 7. A dam at this locs..tion would control the maJor portion of
the drainage basin but costs wou.ld far exceed the prospective
benefits. .

50. CHANNEL IMPROYmENTS

The l:lmited economic deve.lopment in "the lower valley precludes
the use of any type channel :1lIl.provem.ents other than channel rec·t1fi~

cation, levees and partial revetment. Consideration was given to a
relat:i.vely narrow, trapezoidal c.hannel 'type and to a wider, offset
levee type system. The prox1m1ty of costly local improvements to
t.be banks of the river throughout the tow. of Orick shoved "the need
for use of a mi n1mum-width, trapezoidal-t,rpe channel~ the
vell dev'eloped portion of the towno Consideration vas given to
diversion of Prairie C:t"eek waters through Skunk Cabbage Creek•. The
cost. for such a plan was fou.nd to be excessive in comparison with
expected benefits. Lengthy exca.vated cuta (some of which would be
in excess of 50 feet in depth) would be required through a coastal
ridge.

FLOOD CONTROL PLANS

51. GENERAL

The plan found t.o be most feasible for -resolviIlg the flood
problem on Redwood Creek provides for channel improvements alOIlg
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the lower four miles of the stream. The improvements would consist of
channel enlargement, earth levees with service roadways on both sides
of the channel, dumped stone revetment along most of the levee and
riverbank length, and other features pertinent to a channel improve
ment project. The works would extend fran above the mouth of Prairie
Creek (on the left bank) almost to the ocean. Details of specific
phases of work are given in the paragraphs which follow. Local
geologic and soil conditions and availability of construction materials
are favorable for the type work proposed herein. Details pertinent to
the drainage basin, plan, profile and typical sections are shown on
Plates 1 and 2.

52. PROJECT FORMULATION

The degree of protection and type of facility reccmnended is
established in accordance with the basic principles of project
formulation and evaluation giving full consideration to the engi-
neering and economic factors involved. Business and residential
developments, existing and foreseen, in and near Orick warrant urban
type flood protection. Therefore, project formulation envisions
protection against the standard project flood, if economically justi
fied. Types of so~utions studied included flood protection by reser
voirs, channel improvement, levees, and by a combination of levees
and channel improvements. A discussion of flood control by means of
reservoirs is contained in paragraph 49 of this report. As indicated
therein flood control by use of reservoir storage is not economically
justified at this time. Flood control by means of channel improvements
alone would be more costly than the proposed plan. A combination of
channel improvements and levees is considered to be the most econcmical
solution to provide flood protection to the Orick area. On the left
bank, the upstream levee tie-in could be made to high ground south
easterly fran near the south abutment of the Orick bridge. However,
the relatively small additional cost of extending the levee to pro-
tect level ground on the left bank is considered justified by pre
vention of flood damage to existing development, by probable future
development in the area, and by the inability to convince local interests
that damages on the left bank would not be increased by confining flows
with the required right bank levee. The right bank levee was extended
upstream to high ground for protection of a residential area and a
portion of Highway U.S. 101. Downstream limits of the project were
selected to provide adequate flood protection for the area at minimum
cost. It is believed that backW'ater flooding will be minor with levees
as proposed.

53. HYDRAULIC DESIGN

The design discharge for the standard project flood is
77,000 c.f.s. Water surface profiles under proposed channel con
ditions werecanputed by standard methods and are shown on Plate 2.
Mean computed velocities of 12 feet per second would predominate
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although velocities of 19 feet per second would occur under drawdown
of floodwaters to natural channel level at the downstream end of the

\ levees. A freeboard of 3 feet has been used to allow for variations
\ from computed water surface, wave action, and irregularities of chan

nel bottoJJl under bedload movement. Drainage culverts vouJ.d be provided
to pass local runoff through the levee system. A pumping plant would'
remove excess local runoff from the tributaries when interior draiD88e
would not have gravity flow to the main stream.- .

54 • CHANNELS. AND LEVEES

The subsurface soils are predominently fine silty sand and
sandy silt with some clays overlying sands and gravels. The fine
grained materials very from 5 to more than 25 feet in depth. The
depth of underlying sandQ and gravels was not determined. The
constricted nature of the channel due to brush, tree growth and
gravel bars has created a condition that requires correction to
improve hydraulic characteristics of the stream. Stream deposits
and natural banks near Orick Bridge would be removed to provide a
uniform channel through the town portion of the project. A large
·.channel change near the mouth would provide for more direct and
effective flow into the Pacific Ocean. The existing sandbar at the
mouth would not be removed as a. part of the construction since it .
is anticipated that stream velocities would effectively scour this
bar out prior to occurrence of peak flood flows, even though it
would be filled in each year during low flows. Additional waterway
area would be provided by bank shaping excavation which would provide
materials for levee embankment. The improved channel would have a
minimum bottom width of 250 feet.

55. Levees would be constructed continuously along both banks of the
river almost to the Pacific Ocean. The central portion of the levee
would be constructed of the fine=grained material contained in the
relatively impervious soils of the channel embankment. The upstream
ends would tie-in to high ground to prevent flanking of the improve
ments •. The tie-back on the right bank would cross Hi8h~ U.S. 101
and would involve raising of the highway. lX>wnstream ends of the
levees would have short flares and then dead~end at locations suf
ficiently far downstream to minimize effects of backwater. The plan
provides for toe drains along a portion of the left and right banks
downstream from and adjacent to the town. The levees would be.
construct'ed with a 12-foot top width, and slopes of one vert.ical on
3 horizontal on the riverside and one on 2~1/2 on the landside.
Dumped stone riprap would be placed in critical sections where s'tream
velocities require protection. The quarry stone riprap would very
from 12 'to 24 inches thick and would extend from top of levee to a
minimum of 5 feet below improved or natural channel bottom, or to
na'tural ground after s'tripping along offse't levees. Fine-grained
bank slopes would be covered with a 6-inch layer of river-run gravels
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before placement of riprap. Riprap and filter gravel thickness would
be inereased by 50 percent where materials are placed under vater.
See Plate 2 for channel alignment, and levee and revetment deta1~s,

and Appendix C, Bases for Design and Cost Estimates for supporting data.

56. DRAINAGE FACILITIES

Facil1ties for removal of local runoff :f:rom behind the levee system
would be required only at a siDgle location. These facilities would
consist of a battery of gated culverts through the levee to prevent flood
flow onto protected areas duriDg high flood stages of Redwood Creek. A
pumping plant would be installed near this drainage facility to remove
floodwaters which WC;>uld collect behind the levee with the flapgates
closed due to high water in the stream. Culvert and pumping plant, loca
tions are shown on Plate 2.

57. RELOCATIONS

The proposed works would require a number of relocation~ of
buildings and utilities, which would be a responsibility of local
interests. Buildings would have to be moved; roads and streets re
constructed; and utility poles, fences, sewer and water lines would
require relocation. A short reach of H1gh~ U.S. 101 road grade
would need to be raised to the grade of the right bank levee at the
upstream end. Additional details of this phase of work are shown in
Appendix C.

58. CONSTRUCTION MATERIAI..S

Quarry stone for riprap would be secured :f:rom the Trinidad site
l.ocated about 20 miles south of the project (see Plate 1 for location).
Materials for levete embankment would be secured. from channel excava-'
tion. Additiona! details on sources of materials are contained in
Appendix B.

ESTro.TES QF COSTS

59. GENERAL

Unit prices used for the cost estimates in this report are based
upon price levels of July 1960. An adequate allowance has been in
cluded for contingencies, engineering, supervision and administration.
Tlle total cost of the project is estimated at $2,900,000 and the works
could be completed within a two-year period. As explained· later in
this report and in Appendix C, local interests would prOVide all. lands
easements and rights-of-way; relocate roads, bridges and utilities; and
maintain and Operate the project after completion. ~istribution of. :
first costs between the Federal. government and.non-Federal interests is
given in the following tabulation':
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SUMMARY COST ESTllt1ATE

Average annual charges are based on a 50-year project life and in
clude interest on, and amortization of:f the 1mtial investment at current
rates of interest; and an estiw:t:ted amount for annual maintenance and
operation of the project after ·~onstruc.tion, An interest rate of
2-5/8 percent is used for Federal costs and 4 percent for non-Federal
costs. An adjustment was made, &.1so, to reflect the loss of return on
the portion of lands required for the project which 'Would be taken out
of production. Since the project would be constructed in less than two
years and benefits 'Would accrue 86 construction is performed, interest

$ 2,630,000

50,000

$ 2,580,000

$ 2,850,000

$ 270,000

$ 2,900,000

-50,000

160,000
110,000

$ 2,580,000
50,000

$

25

Required Federal appropriation

TOTAL FEDERAL FIRST COST

Channel and levees
Preauthorization studiss

Less preauthorization studies

Lands
Relocations

Preauthorization studies

87496 0-62-4

Federal cost

Non-Federal cost

TOTAL NON-FEDERAL FIRST COST

TOTAL PRO.J'IDT FIRST COST (less
preauthorization studies costs)

60. ANNUAL CHARGES

TOTAL PRO~T COST
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62. FLOOD CONTROL BENEFITS

$ 95,000

34,000

$ 129,000

ESTIMATE OF BENEFITS

Interest and amortization
Adjustment for loss of
prcxluctivity

Maintenance and operation

TOTAL AVERAGE ANNUAL COST

Federal
Non-Federal

61. GENERAL

Benefits attributable to higher utilization of lands, made pos
si"iJle by providing flood protection, are the increase in earning
pover of the 50 acres in Orick due to the elimination 'of the :flood
hazard.. The net inc:t'~ased earning power is determined from reduced
amounts due. to the additional investment that must be made in order
to realize the increased use of those lands. These benefits are
evaluated on the basis of probable future use and are estimated

Flood control benefits are the difference in average annual
flocxl damages without the proposed project and with the project
constructed • Benefits creditable to the flocxl protective works are
(a) flood control for prevention of future flood damages and (b)
land enhancement due to increased land-use after flood protection
is realized. Appendix D presents details and analysis of flood
damages and flOod control benefits.

during the construction pericxl has not been included. Total average
annual charges are estimated at $129,000 of which $19,500 is the
estimated amount for replac.ements and annual maintenance and opera
tion which are a responsibility of local i~tE:Tests. Summary of
annual charges is as follows:

63. INCREASED UTILIZATION BENEFITS

Benefits creditable to the flood control improvements are (a)
prevention of flood damages due to inundation and bank erosion; (b)
elimination of costs fOT flood fight~ relief and evacuation, and
debris clean-up; and (c) r~duction of intangible damages including
possible loss of life. Total average annual damages are estimated
at $248,000. Residual damB8es of $26.1'000 annually are expected to
continue to occur, which results in net average annual flood control
benefits to the proposed project of $222~OOO.

I q
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to be $6,000, as derived in jnAppendix D.

64 . OTHER COLLATERAL BENEFITS

Collateral benefits attributable to purposes other than flood
control, such as sanitation, pollution abatement and protection against
epidemics, are insignificant. Recreation facilities would be improved
in ~hat facilities vithin the protected area would not suffer flood
dsmaees and the area would be more inviting to tourists, fishermen and
hunters. IntangiQle benefits such as prevention of loss of life, im
pairment of health and. liVing conditions, loss of wages, or profit
because of interruption of business activities and related matters have
not been evaluated.

65. ADVERSE PROJECT EFFECTS

It is recognized that the confining nature of the proposed channel
and levee project viII create certain conditions which have the potential
for adverse effects. Floodflows which previously spread over the flood
plain nll now be restricted to a relatively narrow channel. The up
stream ~el-shaped entrance levees would tend to create somewhat
higher b'ackwater conditions. However, this increase would be insignifi
cant and\would only affect a short reach of unimproved, narrow canyon
along RedwooQ. Creek. The dO'W1lstream open-ended levees vith a controlled
direction of released flows may cause erosion and flood stages dissimilar
to those which would occur naturally. However, the overall beneficial
effects from more efficient floodflow into the ocean and reduced flood
stages in the waste-land areas far exceed the adverse effects. An
allowance has been included in costs for lands and easements to adequately
cover the minor detrimental effects of modified erosion or land inunda
tion.

66. TOTAL BENEFITS

The total average annual benefits are estimated at $228,000.
These consist of $222,000 flood control benefits and $6,000 land enhance
ment benefits.

ECONOMIC JUSTIFICATION

67. :BASIC PRINCIPLES

The proposed plan of improvement is developed on the basis of
providing the most practicable and economically feasible method of
alleviating the flood problem in the lower reaches of Redwood Creek.
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The degree of protection the project would provide, that of the stand
ard project flo,od magnitude, is consistent with sound engineering
concepts for protection of urban areas by means of channel enlargement
and levees.

68 • ECONOMIC JUSTIFICATION

Evaluated average 8.IlIlU8l. benefits attributable to the proposed proj
ect are estimated at $228,000. Average annual costs are estimated at
$129,000. The resulting benefit-tOm cost ratio is 1.8 to 1.0 and. the
proposed improvements are considered to be eoonomic8J.ly Justified.

PROPOSED LOCAL COOPERATION

69. GENERAL POLICY

, In accordance with existing legislation and policies, local
interests will be required to fUrnish assurances of cooperation satis
factory to the Secretary of the Army that they will: (a) provide with
out cost to the United States all landS, easements, and rights-of-way
necessary for construction of the project; (b) hold and save the
United States free from damages due to the construction works; (c)
maintain and operate all works after completion in accordance with
regulations prescribed by the Secretary of 'the Arrrryj (d) provide with
out cost to the United States all relocations of buildings, roadS,
public utilities, and related facil:ities; and (e) provide assurances
that encroachment on improved channels or ponding areas will not be
permitted.

10. LOCAL SPONSORSHIP

Local individuals and representatives of a local improvement
association have expressed interest. in securing a project for flood
damage presentation. Officials of Humboldt County are familiar with
conditions and past floods, and have indicated their willingness to
sponsor the project. The plans, cost estimates and requirements of
local sponsorship were reviewed with local interests on 10 october
1960. Officials of Humboldt County and the town of Orick, towns
people, and adjacent landowners were present at this meeting.

11. A letter of intent to furnish the assurances of local cooperation
has been received from Humboldt' County and is 'included in Appendix E,
Exhibit D.
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COORDINATION WITH OTHER AGENCIES

72. GE1'QER.AL

Phases of the survey studies have been coordinated with Federal,
State and local. governmental agencies. Coordination with Federal and
State agencies has been accomplished to insure that objectives,
responsibilities and, plans of other agencies have been considered.
Comments of other ~encles are contained in Appendix E.

73. FEDERAL AGENCIES

The U.S. Fish and Wildlife Service indicate that project effects
on' wildlife would be temporary and minor. Possible adverse effects
on fish habitat could be minimized by adopting certain construction.
precautions. R,epresentatives of the U.S. Bureau of Reclamation
offered no adverse comments, following e. review of the general plan
of improvement.

74. STATE AND LOCAL AGENCIES

The Cs.l:ifornia State Department of Water Resources has been in:f'ormed
of the studies. The California Division of Highways was advised. of the
proposed project and an offer vas extended to cooperate as necessary in
the f'u:ture. Of:ficials of Humboldt County and local people in the Orick
area ha,ve revieYed the plans, costs a.nd. requirements of sponsorship for
a Federal flood control project.

DISCUSSION

75. GENERAL

The only economically important area of developed lands in the Red
wood Creek drainage basin is the alluvial valley along the lower four
miles of the main stream. This area contains the 1A>wn of Orick, the
principaJ. business center in the 90-mile reach trom Arcata to Crescent
City, California. Orick has a population of about 900 and is the center
of a rich dairy fanming area of about 1,000 acres lying within the flood
plain. The town contains several general stores, motels, service
stations~ lumber millS, a school, post office and other establishments
which serve t.he town and recreation and tourist trade. The sgriculturaJ.
area is an 1mport.9Jlt link in the local econOD!;1 due to the great dis
tance 'to other bl.lsiness centers. The town of Orick and its adjacent
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rural area sustained damas8S 8mOUDti116 to $,.1,234,000 fram the flood of
January 1953 aDd of more than $600,000 from the flood of December 1~5.
Peak d1s~ges from thilSQ floods approxtilated. 50,900 cubic feet per second
and caused inundation to depths of four feet in the business and resi
dential areas of thQ town and adjacent farmiDg areas. DamagiDg floods
~ be expected to occur on an average of once every five years. Floods
equal. to the 1953 and 1955 floods are expected to occur on an average
of once in 15 to 20 years.

76. ' PLAl'l OF IMl'R0VE)(EBT

studies show that flood control by means of storage in either
single or .ultiple~purpose r,servoirs is not economicall7 justified
at this tiJu. A system of channel improvliIDlents consistiDg of channel
rectification, levees and partifiLl revliltment would provide solution of
the local fiood preblE. The proposed project would give protection
against the standard project flood discharge of 77,000 cubic feet per
second. The total first cost of the project is estimated at $2,900,000.
The Federal cost would be $2,580,,000, &Xclusive of preauthorization
s-tudies costs of $50,000. Non-Fedilral costs w:ouJ.d total $270,000 for
l~s, e~8Jlents 8JJd rights-of-way, and for rillpcaticins. Average
8 Dmla]' coste to'non-Fedlilr&! interlilsts for maint8nance and o;peration
of the pro~ect are estimated at, $19, 500. AVlilTage annual charges
8IIlOWlt to $129,000 and average annual bilnilfits are estimated, at $228,000.
~e resultiDg blilDefit-to-cost ratio is 1.8 and the project is lilconomi-
ca.11Jr justff18d. .

77. LOCAL COOPERATION

The Board of SuperVisors of Humboldt COunty bas indicated its
willingness and ability to furnish tbli assurancQs of local cooplilration.
Local interests recognizlil the urgent need for flood control and are in
faTOr of the project.

78. SEBA'rE RESOLUTION 148

Additional information on recommended and alternative projlilcts
called tor ,by Senate Resolution 148, 85th Congress, adopted 28 January
1958, is contained in Attachment I to this report.
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CONCWSIONS

79. These studies show that:

a. Flood control by reservoir storage is not economically justi
fied at this time.

b. Practically all of the floM d8.tll8ge in Redwood Creek Basin is
in the lover alluvial valley in and near Orick.

c. Urban development in Orick warrants a high degree of protection
corresponding to the standard project flood magnitude.

d. The proposed project would provide flood protection for the
CamID1D1 ty against floods equal to the standard project flood discharge.
Total cost of the project 1s $2,900,000. Average annual costs are
estimated at $129,000 and average annual benefits are estimated at
$228,000. The project is economically justified by a benefit-to-cost
ratio of 1.8 to 1.0.

RECOMMENDATIONS

80. The District Engineer recommends that ~

a. The United States adopt the proposed project for flood control
on Redwood Creek, Humboldt County, California, consisting of channel im
provements and levees in the lower four miles of the strel!Ull, as a means
of providing protection to the town of orick and vicinity, at an estimated
'Federal cost of $2, ~'O,OOO exclusive of preauthorization studies costs.

b. That construction of the project be subject to such reasonable
modifications as, in the opinion of the Chief of Engineers, may be
deemed advisabie at the time of construction; and subject, also, to the
condition that local interests give assurances satisfactory to the
Secretary of the ArDry that they will ~

(1) Provide without cost to the United States all lands,
easements and rights-of-way necessary for construction of the project.

(2) Hold and save the United States free from damages due to
the construction works.

(3) Maintain and operate all the works after completion in
accordance with regulations prescribed by the Secretary of the Army.

(4) Make all relocations of bUildings, utilities, roads, and
related facilities necessary for the construction and maintenance of
the project.
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(5) Prevent any encroachment on flood channels, or poDding
areas, which will result in dQCr~a6ing the effectiveness of th~ flood
control improvements.

JOHN A. MORRISON
Colonel, Corps of Engineers
District Engineer
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IFirsl endorsement]

SPooP (Aug 61).
SUBJECT: Report of Survey on Redwood Creek, Humboldt County, for Flood

Control and Allied Purposes

U S Army Engr Div, South Pacific, San Francisco, Calif 26 September 1961

TO: Chier of Engineers, DA, Washington,· D. C.

I concur in the conclusions and recommendation of the District
Engineer.
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Figure 1: Aerial view of December 1955 flood at
Orick. Peak flood stages covered the flood plain
with a 4-foot depth of water. Highway U.S. 101 is
at the extreme left and passes through the left
bank business district near middle of picture.
Redwood Creek flows from right to left and a peak
dischar~ of 50,000 e. f. s. was recorded .
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APPENDIX E

COMMENTS OF OTHER AGENCIES

SECTION I ~ GENERAL

E-l. .scOPE_

In accordance with departmental and interagency policy, coordination
with Federal and non-Federal agencies has continued during investigation of
Redwood Creek for flood control and allied purposes. This appendix present~

the comments of these agencies relative to the recommended plan of improve
ment which proposes channel improvements in the lower reaches of the stream.
Discussion of the comments is also included.

SECTION II - FEDERAL AGENCIES

E-2. U. S. FISH AND WILDLIFE SERVICE.

Exhibit A of this appendix presents the comments of the U. S. Fish anc
Wildlife Service. Five recommendations are made which the Service states
will minimize the adverse effects the project would have on fish and wildlij
resources. The comments will be given full consideration during definite
project studies.

E-,3. BUREAU OF PUBLIC ROADS.

The Bureau of Public Roads finds that Highway US-IOl, Federal-aid
Primary Route No.1, will require raising at one location. Inasmuch as the
design has been coordinated with the California Division of Highways, the
local agency directly responsible for the affected Federal-aid highway, the
Bureau's interests appear satisfied, as stated in Exhibit B.

E-4. BUREAU OF RECLAMATION.

Exhibit C of this appendix presents the comments of the Bureau of
Reclamation. The Bureau finds that the recommended improvements do not con
flict with any of its existing projects or plans.

E-5. U. S. SOIL CONSERVATION SERVICE:

The comments of the U. S. Soil Cons~rvation Service are presented in
Exhibit D. The Service is not as active in this area as in most parts of
California but has an interest in the project since agricultural lands are
being protected from flood damage.
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E-6. PUBLIC HEALTH SERVICE

The recommendations of the Public Health Service are contained in their
report included herein as Exhibit E. As is the case ~ith the U. S. Fish and

r: Wildlife Service, the recommendations of Public Health Service are concerned
i ~ith construction aspects of the project ~hich will be fully considered during
~ advanced planning stages.

SECTION III - STATE AGENCIES

E-7. STATE OF CALIFORNIA

The Department of Water Resources has consolidated the comments of in
terested State agencies and" these are presented as Exhibit F in this appendix.

a. Department of Water Resources. The Department of Water Resources
finds that the proposed plan of improvement would have no apparent conflict
with the California Water Plan. The estimated land acquisition and relocation
costs are questioned by the Department as is the decision not to remove th~

sand spit at the mouth of the stream. Land costs have been reviewed and those
presented in the report are considered adequate for this stage of project fomu
lation. It is anticipated that stream velocities would effectively scour and
remove the sand spi~ prior to occurrence of peak flood flows.

b. "Department of Fish and Game. The recommendations of the Department
of Fish and Game are s;imilar to those of the U. S. Fish and Wildlife Service
and will be fully considered during the advanced planning stage of the project.

c. Division of Highways. The Division of High~ays assumes that it will
be contacted by the project sponsors for pemission to perform necessary work
within state-owned rights-of-way during construction of the project.

SECTION IV - RESOLUTIONS

E-8 o SPONSORING AGENCY

The Board of Supervisors of Humboldt County, by letter dated 24
January 1961, gave assurances of required local cooperation. The letter
is presented as Exhibit G. The cash contribution noted in item (6) of the
letter will not be required under curr~nt policies of the Corps of Engineers.
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EXHIBIT A

PACIFIC REGION
(REGION I)

CALIFORNIA

IDAHO

MONTANA

(l-RB) NEVADA.

OREGON

WASHINGTON

March 15, 1960
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1001 N. E. LLOYD BLVD.

P. O. BOX 3737

PORTLAND 8, OREGON

UNITED STATES
DEPARTMENT OF THE INTERIOR

F1SH AND W1LDLlFE SERV1CE
BUREAU OF SPORT FISHERiES AND WILDLIFE

ADDRESS ONLY THE

REGIONAL OIRECTOR

We have reviewed your plan of improvement for Redwood Creek, Humboldt
County, California. Our analysis of the effects the proposals would
have on fish and wildlife is based u~on data obtained from you prior to
December 1959. Thisis our report prepared in accordance with the Fi sh
and Wildlife Coordination Act (48 Stat. 401, as emended; 16 U.S.C'" 661 et
seq. ).

Colonel John S. Harnett, District Engineer
Sun Francisco District, Corps of Engineers
Box 3050, Rincon Annex
San Francisco 19, California

v~ dear Colonel Harnett:

Redwood Creek would be confined to the existing channel by installation
of rip-rap and construction of levees along both sides of the stream fQf
about one mile in the vicinity of Orick, California. '!here would be no
significant change in channel alignment although the levees would result
in some constricting of the char~el. Woody vegetation would be removed
along the banks. Changes in the channel bed would be limited to some
clean-up work between the eXisting banks above the eXistingcbannel grade.
Snugs, bOUlders, and flow-retarding materials would be removed •. Levee
material would not be obtained froln the channel, but the channel bottom
would be affected by construction activity.

Reservoirs on Redwood Creek for single purpose flood control and for dual
purpose flood control and fishery enhancement hate been investigated but
were not found to be economically feasible.

Redwood Creek flows in a northwesterly direction through heavily forested
hilly terrain in Humboldt County and enters the PacifiC Ocean about 11
mlles south of Klamath River. Streamside vegetation in the project area
is cOD~osed largely of willow thickets with some' alder and cottonwood trees.
The understory includos blackberry vines and forbes.

! I

"
, ,
:1'

,.
I

\

i I
I'
I
I



Prairie Creek, the principal tributary, joins Redwood Creek at the head
of the project area about 4 miles upstream from the ocean. Lesser upstream
tributaries are short and precipitous.

streamflow is highly variable, ranging from a minimum of 10 second-feet
to a flood peak of 50,000 second-feet at Orick. Mean streamflow for the
period 1896 through 1947, as indicated by synthetic records developed by
the California Department of Water Resources, was about 1,100 second-feet
at Orick. Usually at this point in late summer and in early fall prior
to the fall rains, streamflow is about 20 second-feet. (Based upon 6 years
of record 1911-13 and 1953-56.)

It is estimated that Redwood Creek presently receives average annual runs
of 5,000 chinook salmon, 2,000 silver salmon, and 10,000 steelhead trout.
'lhese spawning runs ascend the stream for a distance of at least 48 miles.
The lower section of the stream and Prairie Creek support good populations
of sea-run cutthroat trout. Chinook salmon and silver salmon utilize
Prairie Creek and reaches of Redwood Creek for spawning. A moderate amount
of chinook sal.mon spawning occurs in the project area. The stream eect~on

that would be affected by the project is a valuable rearing area for young
steelhead and salmon. Steelhead spawn in accessible headwater areas. .

.Fishing pressure on Prairie Creek and lower Redwood Creek is moderate.

Wildlife in the project area is varied and includes nearly all species
common to northwestern California. However, only a small number of any
species exist in the immediate area to be affected. Ducks, geese, and
variOUS shore birds utilize the lower stream reaches during migrations.
There are moderate numbers of fur animals in the watershed. Hunting
pressure on big game, waterfowl, and upland game in this drainage is light.

Levee construction and channel modification could adversely affect fish
habitat unless precautions are taken during the construction period. Con
struction specifications should include provisions to preserve all pools
and the low flow channel. Should portions of the low water channel be
unavoidably destroyed or disrupted these sections should be restored by
means, of a training channel.

Small numbers of California quail and brush rabbits would be adversely
affected by the removal of bank vegetation and clearing proposals. There
would be minor losses of mallard and wood duck nesting habitat. Beaver,
mink, raccoon, and skunk habitat would be disturbed during the construction
period, but losses to these species would be temporary and minor.

To minimize the adverse affects the project would have on fish and wildlife
resources, it is recommended that:

1. Insofar as possible construction activity be limited to the
period JUly 1 - October 31.
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2. Construction specifications provide for preservation of the exist
ing low flow channel and pool, and that a training channel not less than
1 foot deep and 6 to 10 feet wide be installed in sections of the existing
low water channel unavoidably destroyed or disrupted.

3. Clearing specifications provide for preservation of riparian vegetl
tion.

During the development of detailed plans and specifications and during the
construction period, Bureau of Sport Fisheries and Wildlife working in
cooperation with California Department of Fish and Game will be plea.sed to
prOVide general advice on fish and wildlife matters related to Redwood Cre~

project.

Sincerely yours,

-

40



Dear Colonel Morrison:

Colonel John A. Morrison, District Engineer
San Francisco District, Corps of Engineers
P. O. Box 3050, Rincon Annex
San Francisco'19, California

'rhe following specific comments refer to paragraphs and pages of'
your report dra.:f't, dated August 1961,' and its appendices:

1. 'Paragraph 2, p. 1, and paragraph 49, p. 15, made no mention ot
the fact that fishery enhancement wasamo:cg the purposes tor
which upstream reservoir construction was considered.
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september 21, 1961

1001 N. E. LLOYD BLVD.

P. O. BOX 3737

PORTLAND 8, O~EGON

UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND W,ILDLIFE SERVICE (l-RB)
BUREAU OF SPORT FISHERIES AND WILDLIFE

This responds to your August 30) 1961, request for our comments on
your report on Redwood Creek, Humboldt County, Ca.l1f'ornia.

our letter report, dated March 15, 1960, based on data received
from your office in December 1959, is still to a large extent
applicable to your present plan and should be included in your
Appendix E together with this letter.

The plan recommended in your report is considerably more comprehen
sive than toot considered in our If.arch 1960 letter report. It wouJ.d
intensively channelize and confine by levees about 3 miles of' Redwood
Creek bet\veen Prairie Creek and Pacific Ocean rather then 1 mile.
It would be more damaging to fish and wildJif'e. Recommendations
and conclusions of our report ere only briefly mentioned in your
report. We consider your discussion of the impact of the work on
fish and 'W11dl1f'e to be inadequate.

87496 0-62-5

AQDRESS ONLY THE

REGIONAL DIRECTOR

AIR MAIL



\J~ 6.
il,

::
II

7.

I ,

i,

I'ri- :

I

,·
-;;~

,:1,Ii,

2. Paragraph 19, p. 6, mentions fish and wildlife but uni'ortunately
states, "The gravels in the stream channel in the vicinity and
upstream from Orick are an excellent source of aggregates."
(italics oursj, This was stated despite our March 1960 recom
mendation number (2) which recommends in part, "Construction
specifications provide for preservation of the existing, low
flow channel 0 0 0 ."

3. Paragraphs 45 and 50, pp. 14 and 15, mention potential diversion
to Skunk Cabbage Creek. Although your report rejects this pro
posal, we desire to emphasize that construction of such a diver
slon would destroy substantial amounts of wildlife habitat and
would have potential for damage to migrating fish which would
be stranded in the dry channel of the lower reaches of Redwood
Creek following a flood.

4. The discussion of paragraphs 52, 54, and 55, pp. 16-18, gives
no evidence of consideration of the fish and wildlife effects
outlined in our report of March 1960.

5. Paragraph 64, p. 21, is unduly optimistic about benefits to fish
and wildlife. Your present plan calls for complete channeliza
tion with loss of existing pools, and essentially complete removal
of vegetation along 3 miles of the creek near Orick. Both fish
habitat and wildlife habitat will be destroyed with resultant
losses to these resources as discussed in our March 1960 report.
OUr recommendations numbered (2) and (3) specifically requested
avoidance of this type of damaging construction, yet no con:ment
on this fact is contained in your report. Your paragraph 65,
p. 21, makes no mention of these losses among the adverse project
effects.

Paragraph 73, p. 23, does not accurately reflect our March 1960
report, nor does it adequately treat the SUbject of fish and
wildlife effects. Each of our specific recommendations should
have been discussed. If our recommendations were rejected, as
appears to be the case, then an explanation should have been
given.

Paragraph B-llb., p. B-6 (Appendix B), mentions the gravel bars
near the confluence of Prairie and Redwood Creeks as a source
for sand and gravel. These bars are used by salmon for spawning.
None of the gravel bars within the channel no:nnally watered by
the fall and winter flows (excluding flood peaks) should be
disturbed unless absolutely essential to the planned channeli
zation. Borrow should be obtained entirely from channel sections
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where excavation is required to produce the needed channel capacity,
or outside the normal channels as recormnended in our March 1960
report (recommendation 2). Both the low-flow channel and the
pools should be preserved insofar as possible in the channelized
section. Gravels of the stream bottom should not be removed
unnecessarily, especially in the area upstream from Orick.

8. Paragraph B-llc., p. B-6, 88ain notes that materials can be
obtained from streambed deposits. In all cases, only the
deposits required to be excavated for channel rectification
should be removed as borrow or construction materials.

9. Paragraph C-2c., p. C-3 (Appendix C), mentions the training
channel recommended (recormnendation 2) in our March 1960 report.
However, our Recormnendations numbered (1) and (3) do not appear
to have been considered among the bases for design as outlined
in Appendix C.

We reemphasize the applicabi11ty of our March 1960 report to your
present plan and strongly urge that our previously stated three
recormnendat1ons be given full and careful consideration in your
planning and report discussion. In addition, we request considera
tion of the following.

In addition to the three recommendation~ of our March 1960 report,
it is recommended that:

4) The Corps of Engineers encour88e local agencies to provide to
the public foot access to the river within the project area for
purposes of fishing and, where not restricted for safety reasons,
for hunting.

5) The Corps of Engineers place lim1tations upon the project con
tractors to prevent destruction of fish and wildlife habitat.
Of particular concern are spawning gravels and riparian vegeta
tion. Silt and other debris should be prevented from entering
the river, gravel of the streambed should not be removed except
to achieve required lowering of the channel grade, and riparian
vegetation should be preserved wherever possible.

This letter has been reviewed by Bureau of Commercial Fisheries and
they concur in its content. Our comments have been discussed with
California Department of Fish and Game, and that Depa,rtment is in
general agreement.
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This opportunity to comment on your report is appreciated. The two
advance copies of your report are attached and being returned as you
requested.

Sincerely yours,

Sib,,;,.) -S.<~4-
Regional Supervisor
River Basin Studies

Attachments 2.

44



In compliance with your request the advance copy of the
report and appendices are returned herewith.

As it is understood that your office is in contact with
the California Division of Highways, the local agency directly
responsible for the affected Federal-aid highway, Public Roads'
interests are satisfied.

We note that Highway US-IOl, Federal-aid Primary Route
No.1, will require raising at one location. Federal funds
participated in the construction of this highway under Project
FA l6B, north of Orick and FA 16(4) south or Orick.

P. O. Box 1915
SACRAMJtNTO 9, CALIFORNIA

September 12, 1961

EXHIBIT B
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Very truly yours,

GJ 6-,:',--_<n/\..~
D.·-...,I. STEELE
Division Engineer

For

REGION ,SEVEN

U.S. DEPARTMENT OF COMMERCE

BUREAU OF PUBLIC ROADS

District Engineer
Corps of Engineers
180 New Montgomery Street
San Francisco, California

Enclosure

Dear Sir:

By letter dated August 30, 1961) y'IU submitted for
our review and comments an advance copy of your survey report
for flood control and allied purposes on Redwood Creek, Humboldt
County, California.

ARIZONA
CALIFORNIA
NEVADA
HAWAU

California Division
07-04



Dear Sir:

I
EXHIBIT C

September 15, 1961

ADD_ALL

COMMUNICATIONS TO
THE REGIONAL DIRECTOR

UNITED STATES
DEPARTMENT OF THE lNTERIOR

BUREAU OF RECLAMATION
REG IONAL OFFICE, REG ION 2

P. O. BOX 2511

SACRAMENTO, CALIFORNIA

(TOWN AND COUNTRY AR~.A)

2-730

Sincerely yours,

E. F. Sullivan
Acting Regional Director

This is in response to your letter of August 30 (file SPNGP),
requesting our review and comment on your survey report and appen
dices on Redwood Creek, Humboldt County, California.

District Engineer
U. S. Army Engineer District, San Francisco
Corps of Engineers
San Francisco 5, California.

We have reviewed your report and appendices, and the plans pre
sented do not conflict with any existing projects ,or plans of the
Bureau of Reclamation.

We are returning the report as you requested; thank you for the
opportunity to review it.

Enclosures 2

IN REPLY
REFER TO,

l'
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Dear Colonel }brrison:

Sincerely,

Thank you for the opportunity to review the report.

EXHIBIT D

John S. Barnes
State Conservationist

47

By~~.
C. H. BUell, Acting

SCS, Berkeley
Portland, Oregon

Kirk J-I. Sandals,
E. J. Core) SCS,

Jack E. WJods
Soil Conservation Service
226 South Main Street
Sebastopol, California

2020 J;ilvia Street
Berkeley 11, California

We would appreciate your placing this office and that of
our Area Conservationist on the list for information perti
nent to the project. The Area Conservationist is:

We have r('(~ei.ved a copy of Survey Report for 1".l.ood Control
and Allied ]-'urposes, Redwood Creek, Humboldt COLlnty,
California, with Appendices, which we are returninc; her{)
with. ~ve have no adverse comments.

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

September 19, 1961

While the Soil Conservation Service is not as active in
the area as in most parts of California, we have an interest
in the fact that agricultural land and agricultural flood
damage are involved in the project. As a general principle,
protection of agricultural land from flooding facilitates
the application of beneficial land treatment measures.

Colonel John A. 1'10rrison, District En,~ineer

U. S. Anrry Enr.;ineer Distri ct, San li'rancisco
Corps of En8ineers
150 New Hont[;omery Strect
&m Francisco, California

cc:



Enclosures

Sincerely yours,

EXHIBIT E

September 22, 1961
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";t~WilliamB. Schreeder
Sr. Sanitary Engineer
Division of Water Supply &

Pollution Control
Region IX

Col. John A. Morrison
District Engineer, Corps of Engineers
u. S.Army Engineer District
180 New Montgomery Street
San Francisco, California

Dear Col. Morrison

DEPARTMENT OF

HEALTH, EDUCATION, AND WELFARE
REGIONAL OFFICE

It is our feeling that the 20 days allotted for this report distri
bution and review were not enough. It would be appreciated, there
fore, if your office would allow a minimum of 4S days for the
review and submittal of Public Health comments, when submitting
future reports.

As requested in your August 30, 1961 letter, enclosed please find
our report on the Public Health Aspects of the Survey for Flood
Control and Allied Purposes of Redwood Creek, Humboldt County,
California, together with four copies of your report (Nos. 32,
34, 35, & 36) and appendices. We shall return the remaining copy
(No. 33) and appendices as soon as we receive the set from the
California Department of Public Health.

PUBLIC HEALTH SERVICE

447 Federal Office Building
San Francisco 2, Californiai i
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REPORT

on

THE PUBLIC HEALTH ASPECTS

of the.

SURVEY FOR FLOOD CONTROL AND ALLIED PURPOSES

of

REDWrJOD CREEK, HUMBOLDT COUNTY, CALIFORNIA

THE U. S. ARMY CORPS OF ENGINEERS

prepared by

THE U. S. PUBLIC HEALTH SERVICE

DEPT. OF REALm. EDUCATION, & WELFARE

REGION IX - SAN FRANCISCO. CALIFORNIA

September 1961
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PUBLIC HEALTH ASPECTS
of the

SURVEY REPORT FOR FLOOD CONTROL AND ALLIED PURPOSES
REDWOOD CREEK HUMBOLDT COUNTY, CALIFORNIA

INTRODUCTION

In accordance with the policies and procedures of the Federal Inter
Agency Committee on Water Resources, this office bas reviewed the Survey
Report for Flood Control and Allied Purposes, Redwood Creek, Humboldt
County, California, as requested by the San Francis.co District of the
Corps of Engineers. In preparing this report the Public Health Service
has requested the comments of the California State Department of Public
Health.

PROJECT DATA

Location & Description
of Project Area

Redwood Creek is situated on the western slopes of the Coast Range
Mountains in northwestern California. It drains an area of approximately
283 square miles located entirely in Humboldt County. The drainage basin
is roughly rectangular in shape extending 56 miles along a northwest
southeast axis and having a maximum width of about seven miles. With the
exception of the lower five miles, the stream flows through a narrow deep
canyon. The stream is not navigab Ie for other than small boats. The flal
valley area contains approximately 1,000 acres of agricultural lands,
practically all of which are devoted to dairy farming and production of
forage crops. Elevations of the drainage basin vary from sea level at
the Pacific Ocean, about 50 miles south of the Oregon boundary, to 5,000
feet mean sea level at the southeastern extremity of the basin. The
largest tributary is Prairie Creek which drains the northern part of the
basin and joins Redwood Creek just upstream from the town of Orick. The
terrain is mountainous and heavily wooded. Level land is found in small
areas along the streams. The only significant area of level land is alonE
the lower four miles of the stream, where the town of Orick is located.
Practically all the areas suitable for agriculture in the Redwood Creek
basin are located within the proposed project limits. The problem area
is the flood plain and channel of the lower four miles of Redwood Creek1 .

•starting approximately from the confluence with Prairie Creek downstream.
Agricultural activities are devoted mainly to the dairy industry. Much oj

the commercial and industrial activities are dependent upon the lumber
industry. Developments in the area include the town of Orick, about five
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sawmills, one large logging pond, and about 1,000 acres of relatively
flat agricultural lands.

Prob lems of the
Area

The north-coastal streams of California along the ocean are in areas of
high rainfall and flooding is almost an annual occurrence. Due to the
long, narrow shape of Redwood Creek basin and the limited area of
economic development, the flood problem generally is confined to the town
of Orick and vicinity. In the last 10 years, two major floods along
Redwood Creek have severely damaged the community and adjoining farm lands
throughout the lower four miles of the stream. The floods of 1953 and 1955
inundated portions of Orick to depths ·of four feet, and damages from the
more severe of the two, that of 1953, are estimated at about $1,230,000,
adjusted to April 1960 price levels and developments. The small valley,
with limited area for development and production, is an important factor
to the local lumber industry. The degree of economic development in the
community and the cost involved in complete abandonment of the flood plain
is not considered practicable or feasible.

Proposed Plan
of Improvement

The plan of improvement considered most feasible for resolving the flood
problem of Redwood Creek includes construction of earth levees and channel

. improvements along the lower four miles of the stream. The work would
consist of channel rectification, levees, and partial revetment. A
trapezoidal-type channel would be used through the urban and downstream
rural areas and a system of stback levees with an improved channel upstream
from the mouth of Prairie Creek.

In order to assure adequate interior drainage of local runoff from behind
the levee system, a battery of gated culverts through the levee would
be provided to prevent flow onto protected areas during high flood stage.
A pumping plant would be installed near this drainage facility to remove
floodwaters which collect behind the levee when the flapgates are closed
due to high water in the stream.

SANITARY ENGINEERING

Water Supply

This plan for watershed protection does not contemplate diverting water
for beneficial use. To our knowledge, the proposed plan in no way conflicts
with measures in the State of California Water Plan or with existing potable
.water supplies.

Water Pollution Control

Provisions for debris retention in the flood water retention structures
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and concrete lining of the drainage channels will be of general benefit
in protecting sewage disposal facilities and subsequently the spread of
polluted flood waters.

General
Sanitation

Measures should be incorporated in the work plan to protect the channels
from being used as trash dumps and open sewers. All construction camps
and temporary facilities should be in accordance with local health regula
tions regarding water supplies and sewage disposal facilities. Inspection
of the works of improvement is desirable in the fall and spring, in addi
tion to after each major flood, in order to determine what maintenance
activities are required.

VECTOR PROBLEMS

Public Health and
Socio-Economic Importance

Mosquitoes are the principal vectors which might be affected by the project
Several species of mosquitoes of public health importance may be produced
in large numbers in the area when suitable aquatic habitats are present.
Encephalitis, ,commonly known as sleeping sickness or brain fever, is now
the most important mosquito-borne disease in the United States and this
area. Mosquitoes transmit the encephalitis viruses among birds and from
them to horses and humans. There are no effective chemotherapeutic
measures for preventing or treating human cases, and some individuals,
particularly children, who recover from encephalitis, often suffer perm
anent mental disability.

Records of the U. S. Department of Agriculture show that equine encepha
litis cases occurred in Humboldt County during 8 years of the l7-year
period, 1939 through 1955, for which records are available. These records
of equine encephalitis cases indicate that the viruses of the disease
occur in the area. Culex tarsalis, the encephalitis mosquito, is common
to the area of the proposed project. It is produced in a wide range of
aquatic habitats, such as roadside ditches, seepage pools, flooded
depressions, and other semipermanent and permanent bodies of water which
contain emergent vegetation.

Several species of vicious-biting Aedes mosquitoes, including A. dorsalis,
~. nigromaculis, and ~. increpitus are prevalent in the area. Large
numbers of these biting mosquitoes may create public health problems
aside from the transmission of specific diseases. These insects may
interfere with the healthful outdoor activities of both children and
adults during 'the summer months. Individuals, particularly children,
frequently require medical attention and sometimes hospitalization for
treatment of secondary infections and allergic reactions resulting from
mosquito bites. Overflow pools along streams provide favorable larval
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habitat for several species of the highly pestiferous Aedes
mosquitoes.

In addition to their public health importance, large numbers of biting
mosquitoes also cause severe economic losses by lowering meat and milk
production, by reducing the efficiency of agricultural and industrial
workers, by interfering with recreational enterprises, and by lowering
the value of real estate.

Anticipated Effects of the
Project on Vector Problems

The project is expected to result in reduced flood damages sustained
by the town of Orick, several lumber mills, and most of 1000 acres of
agricultural area. The over-all effects of the project should there
fore be beneficial from a mosquito control standpoint. Mosquito
production may occur in the channel and behind levees 1f any of the
gated culverts and other drainage facilities become clogged and water
is ponded for periods of 5 days or longer. The aquatic stages of
mosquitoes generally occur in shallow water with abundant vegetation
and flotage and where they are protected from wave action and water
currents; they do not occur in the deep open waters of streams, ponds,
and lakes.

Mosquito production can be prevented or minimized if adequate preventive
and control measures are planned and built into the project and
continued as a part of the regular operation.

RECO}~mNDATIONS

Responsibility for
Vector Control

Responsibility for vector prevention and control is normally assoclated
with land ownership or operating rights. The agency, group, or
individuals responsible for various aspects of the proposed project
should therefore be prepared to accept full responsibility for the
prevention and control of mosquitoes and other vector problems resulting
from the design, construction, operation, or maintenance of the
project.

Prevention and
Control Measures

In order to minimize public health hazards, every possible effort
should be made to avoid creating manmade conditions which will increase
populations of mosquitoes and other aquatic arthropods of public health
importance. It is recommended that the following principles and
practices be adhered to in the design, construction, operation, and
maintenance of the proposed project:
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1. Lateral drainage should be built and maintained for all
potential ponding areas resulting from channel improvements
and construction of levees.

2. Culverts, inlets, underdrains, etc., should be placed on
grade to insure complete drainage.

3. If permanent ponding areas are anticipated, steep side
slopes should be provided for these ponds and emergent
vegetation should be controlled periodically by mechanical,
chemical, or biological measures.

4. By-passed natural drainageways should be filled in and graded
to insure complete lateral drainage into the new channel.

5. Borrow areas should be left in a self-draining condition.

6. Water should be pumped or otherwise removed from ponding
areas behind levees as rapidly as possible, preferably
within 5 to 7 days.

7. Provisions should be made for periodic removal of debris,
silt, and vegetation from drains and channels to insure
free flows.

Supplemental Chemical
Control Measures

In situations where adequate control of mosquitoes is not obtained
through the prevention and source reduction measures outlined
above, provision should be made for supplementary use of insecticides
to achieve the desired level of control.

Technical Assistance

In the event that vector controls are encountered·in the proposed
project technical assistance may be obtained from the California
State Department of Public Health and the U. S. Public Health
Service.

Accident Prevention

Generally, the reduced flood danger should lead to a safer environment. 
However, the following additions to the planned facilities are
recommended:

1. Channels should be fenced through residential areas and
should be so designed as to prevent public access,
insofar as feasible.
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2. Warning signs should be placed at all dangerous facilities
and at suitable points on canals to advertise to the public
the danger of flash floods.

General

It is further recommended that the California State Department of Public
Health ond the U. S. Public Health Service be kept currently informed
regarding any changes in plans. so that guidance and con~ultation may
be provided with regard to health problems associated with the project.
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EXHIB:J:T F

ADDRKe. REPLY TO

P. O. BOX a.. SACRA'UNTO 2 '

"ao N .TAcn HI CttOfltV ....711

September 27, 1961

SACRAMENTO

EDMUND G. BROWN
COYEAHOFl;

STATE OF CALIFORNIA

1!lppntimpltt of 31UIatPl· i!\psourrps

Subject: Your File No. SPKGP

Colonel John A. Morrison
District Engineer
U. S. Army Engineer District
Corps of Engineers
San Francisco l5} California

Dear Colonel Morrison:

DEPARTMENT OF HATER RESOURCES

This is in reply to your letter of August 30} 1961, which
transmitted copies of your "Survey Report of Flood Control and Allied
Purposes} Redwood Creek} Humboldt County} California", dated August 1961,
for review and comment by interested state agencies.

The following corome~t6 of state agencies concerned are sub
mitted for your consideraticn. For the sake of brevity, your survey report
will be referred to as the "Redwood Creek Report" ..

The Department of Hater Resources has a direct interest in a.ll
p!"ojects involving the development of water resources within the State.
Of particular interest is the extent to which these projects are compat
ible vith the State's comprehensive plan for the development of the water
resources of California.

WIL.L.IAM E. WARNE
DU'.CTOR

With regard to projects involving flood control, the department
has a financial interest in accordance with policies set forth in the state
Hater Resources LaW' of 1945'and' the Flood Control Fund Law of 1946, under
which the State is authorized to reimburse. local agencies for the cost of
lands J easements} and rights of way required for channel improvements of
federal flood control projects.

Plan of Improvement

The Redwood Creek Report presents a plan of flood control for
the lm;er reaches of Redwood Creek, in and about the connnunity of Orick,



in Hurrlboldt COW1ty, C!ilifornia. The plan proposes channel rectifico.tLm,
leveea and revetment uJ.onG the lO"vrcr four miles of Redwood Creel;,. Interior
drainage would be provided by a battery of gated culverts throuGh the levee,
and a pumping plant installed near this drainage facility to remove collected
flood wutcrs when the flapgatcs were closed.

The project would produce average annual benefits of $228,000.
Annual cost of the project is listed as $129,000, and the ratio of benefits
to cost is 1.77 to 1.00. Total first cost of the project would be
$2,850,000. The annual non-federal cost for operation and maintenance
would be $19,500, which would be borne by local interests •.

Design discharge for the standard project flood is 77,000 second
feet. The improved channel would vary in dimension, but would have a
minimum bottom width of 250 feet.

The California Watcr Plan

The proposed plan of development would have no apparent conflict
with The California Water Plan.

Hydrology

The standard project flood of 77,000 second-feet appears to be
reasonable. However, using the same flood frequency of one in 30-years,
computations by the department indicate that the pumping plant :t'or:;interior
drainage should be redesigned to accommodate 338 second-feet in contrast to
a desiBn capacity of 1~3 second-feet as outlined in the report.

Right of Way and Relocation Estimates

Upon review of the rights of way costs as outlined in the Redwood
Creek Report, the following is concluded:

1. The land acquisition and relocation costs as outlined in
the report appear to be low by approximately $120,000.
Adjustment of the benefit-cost ratio to accommodate this
increase of expected expenses results in a ratio of 1.56
to 1, in contrast with a value of 1.77 to 1 derived in
the survey report.

2. In order to lower land a cquisition and relocation costs
mentioned above, consideration should be given to keeping
the flood channel upstream from the Orick Bridge as far to
the left as possible, thus avoiding any construction in
the urbanized area on the right bank.

Design, Construction and Cost Estimates

The survey report leaves some doubt as to whether the mouth of
Red\TOod Creek would remain open should a sand spit form there as at
present. If the mouth tended to fill in, there should be an adequate
item for dredging in the annual operation and maintenance costs. The
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possibilit;/ also exists that the spoiling of '\-Taste excavation in the aba.n
doned channel would fill in portions 01 the channel, thus creating new land.
No benefit was claimed .I'or this lana, and r.o mention was made of its
disposal.

DEPARTl<ENT OF FISH AND GANE

The Department of Fish and Game recommends that the following be
adhered to in order to keep damage to fish and wildlife resources within
acceptable limits:

1. To permit the Fassage of salmon and steelhead irrco
Redwood Creek during low f10,/s, the channel at the lower
end of the project should be modified to concentrate the
flow.

2. To avoid the destruction of salmon spavming areas, gravel
should not be removed from areas normally watered by fall
and winter flows (excluding peak flows). Borrow should be
obtained only from channel sections required to produce
needed channel capacity.

3. To assure the upstream passage of anadromous fishes during
low flows, certain channel modifications would be required.
These modifications, such as spaced resting pools, would
be in addition to the six by one foot fish channel described
in the report.

4. Riparian vegetation should be preserved wherever possible.

5. Since the final plans for channel vTork would be affected
by the foregoing recommendations, it is recommended that the
Corps of Engineers request the assistance of technical
fisheries personnel of the U. S. Fish and Wildlife Service
andlor the California Department of Fish and Game. Further,
technical personnel of these agencies should be available
for review of project operation during construction.

DEPARTMENT OF NATURAL RESOURCES

The Department of Natural Resources reviewed the survey report
but had no comments.

DIVISION OF HIGHWAYS

It is noted by the Division of Highways that the proposed levees
cross U. S Highway 101 at the Orick Bridge in the vicinity of levee station
163 + 00. It is assumed that the project sponsors will contact the District
I office of the Division of liighways in Eureka for permission to perform
necessary worl~ within state-owned rights of way. It is also assunied that
the sponsors will make arrangements for possible grade revision to the
highway required by levee construction near station 163 + 00.
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CONCLUSIONS

On the basis of the review of the Redwood Creek Report, it is
concluded that:

1. The Redwood Creek Project, as outlined in the Survey
Report, would not conflict with The California Water
Plan.

2. The pumping plant for interior drainage should be
redesigned to accommodate 338 second-feet, in contrast
to a design capacity ofl43 second-feet as outlined
in the report.

3. The estimates of flood control benefits appear reason
able.

4. The land acquisition and relocation costs appear low
by approximately $120,000 and should be reviewed.

5. Insofar as practical and consistent with the basic
a'ima of the project, the following reconnnendations of
the Department of Fish and Game should be followed:

(a) The lower end of the project should be
channelized in order to permit the passage
of saJ..mon and steelhead at low flows.

(b) To,avoid the destruction of salmon spawn
ing areas, gravel should not be removed
from areas normally watered by fall and
winter flows (excluding flood peaks).
Borrow should be obtained only from channel
sections required to be excavated to produce
needed channel capacity.

(c) To assure the upstream passage of anadromous
fishes during low flows, certain channel
modifications would be required. These
modifications, such as spaced resting pools,
would be in addition to the six by one foot fish
channel-described in the survey report.

(d) Riparian vegetation should be preserved when
ever possible.

(e) Since final plans for channel wor.k would be
affected by the foregoing recommendations, it
is recommended that the Corps of Engineers
request the assistance of technical fisheries
personnel of the U. S. Fish and Wildlife Service
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and/or the California Department of Fish and
Gwne. Further, technical personnel of these
agencies should be available for review of
project operation during construction.

6. The Corps of Engineers should contact the Division of Highways,
District I Office, in Eureka in order to coordinate planning
problems in connection with state-o ....ned r1c;hts of way and grade
rev! sion of U. S. Highway 101.

The foregoing comments are subject to such revision as may be con
sidered advisable upon official receipt by the State of California of the report
of the Chief 01' Engineers. The opportunity to review the report is very much
appreciated.

Sincerely yours,

w~f~
Director
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D::/\ R SIR:

E:URE:KA. CALIF"ORNIA

PHONE HI LLBIOE: 3-0811
AREA COOE 415

STATE OF CALIFORNIA

COUNTY OF HUM80LDT

P. O. BOX 1014

BOARD OF SUPERVISORS
VETERANS' MEMORIAL BUILDING

ELYvl'N L- LINDLEY. 1Ui DIBT.
~HON£ rC~NDAL£ ~S3

..:IS - liTH liT•• "'CI~NO... l.£

.... E:LVIN ..I. DARCILLES. JND OIBT.
PHONE ROCKW(L.L 04-5"'1<41
11'. O. Bex <464, RIO DELL

NORMAN R. ROBERTSON. :lRO Dill••
PHONE Hll....GIDE 2"2016
'3049 BROAOWAY. EUREKA

Eo M. PETTE:RSEN...TH OIBT.
PHONE: HILL.SIDE :'-0125

e~IAJ'!'f-'c~~\rT.. EUReKA

F"RtD ..I. MOO"t:., ..II'.
CL.l:kK

*-HONE t-tILLGiOE: :l~:Jal1

... a. BOX 101... ,[UR£KA

SAM B. t.U:R~Y~'AN, ,&"iA•• 60TH DIST.
eH.\ Il.JM.At.

~HON£ ORCHA;~:) 7<11.7-4.
"QUT£ I, vox 20. r,IIA,..",·Cl.L.

Exhibit G

81STRICT ENGINEER
U. '3, .~, fHW Ei\I C I N[[ R Q1ST n I r- T, SM',I r;< 1\ 1\1 CIS r. ()
~() i: p.~ UF ::: NGIN EERS
SOX 30S0, ~INCON ANNEX
.S 1\ i" FR At,j CIS C0 19, C1\ L I FOR N I A

~[FERENC[ IS MADE TO YOUI< LETTCR OF 19 OCT08ER 1960 C()I'~l,[RN

II\ire /" PROPOS~D FLOOD CONTflOL PKO.JECi' ON REDWOOD CREEK I~J TH[

COi.'lMUN I TY OF OR.I CK. AT TilE: PUDL I r:. HEAR I NGS HELD 10 OCTOlJEn 'I )()O,
THE COMMUNITY or ORICK MOST UNANIMOUSLY EXPRESSED ITS APPROVAl.
OF THE PROJECT. THE SOARD OF SUPE~VISORS HAS DiSCUSSED THE MATT~R
ANO HAS AUTHOR I ZED ME AS THE CHA I Rt'IAi'-J OF THE 80ARD OF SUPERV I SORS
TO COMMUNICATE TO THE CORPS OF ENGlrJEERS THE COUNTY'S WILLING
NESS TO INSURE THE LOCAL COOPERATION REQUIRED BY THE CORPS or
ENGINEERS, NAMELY:

(1) To PROVIDE WITHOUT COST TO THE UNITED STATES ALL LANDS,
EASEMENTS} AND RIGHTS OF WAY FOR THE CONSTRUCTION or WORKS.

(2) To HOLD AND SAVE THE UNITED STATES FREE rROM DAMAGES
DUE TO THE CONSTRUCTION WORKS.

(4) To PROVIDE WITHOUT COST TO THE UNITED STATES ALL RE
LOCATIONS or BUILDINGS, ROADS, AND UTILITIES REQUIRED BY THE
PROJE:CT.

(5) PROVIDE ASSURANCE THAT ENCROACHMENT ON IMPROVED CHAN
NELS, OR ON PONDING AREAS} WILL NOT BE PERMITTED.

(6) PROVIDE A CASH CONTRIBUTION IN VIEW OF SPECIAL BENEFITS.

(3) To MAINTAIN AND OPERATE ALL THE WORKS AFTER COMPLE
TION IN ACCORDANCE WITH REGULATIONS PRESCRIBED BY THE SECRETARY
or THE ARMY.



t j

IT IS U:'JO[nsTooD THAT AS PI1E:SU1TLY 1:'>JVISIONEO THE LOCAL r.ASH

CONTRIBUTION ~ILL BE APPRO::I~ATELY 1.3 PERCENT OF THE TOTAL PRO

JECT.

IT IS REGRETTED THAT SO MUCH TIME HAS PASSED SiNCE YOUR ORIG

I HAL REQUEST FOR THE ABOVE ASSURAi'JCE BY THE BOARD, BUT IT \JAS
FELT NECESSARY TO EXPLORE THE AVENuES AVAILABLE TO THE COUNTY rOR
FINANCING THE RIGHTS OF \'-JAY, RELOCATIONS AND THE CASH CONTRIBUTION.

IT IS PRESENTLY FELT THAT THESE MATTERS HAVE BEEN SATISFAC
T.ORILY RESOLVED AI\lD IT IS OUR HOPE THAT THE CORPS OF ENGINEERS
IN ILL nE A 8 L F:: TOP R0 r. E C" n '!'.' I T H Ti' I S P R(\ ,) F C T I i'J ALL Ii AS T E •

VERY TIWLY YOURS,

(/. /. "~ .. ::-:&~.,-' -.
E. H,. P~TT~~SE.\\!

CHAIRMAN, BOARD or SUPERVISORS

CHS:MS
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REDWOOD CREEK
HUMBOLDT COUNTY, CALIFORNIA

AT'l'ACHMENi' I

Infol'Wl,tion called for by
Senste Resolution 148, 85th Congress

Adopted 28 January 1958

1. PRo..TECT FEATURES

Flood control inJprovements proposed along the lower four miles of
Redwood. (':reek near Orick would consist of che.nnel rectification, levees,
bank r'evetment fmld other pertinent fa.cilities. The project is ana.l1'Zed
on the basis of a 50-year economic life and with normal maintenance and
operation should be funct10na.lly operable at the end of that period ~

Total cost of the prO,ject., based. on un!t prices prevailing in July 1960,
is est1IM.ted, at $2,900,000, of which $2,630,000 is a Federal cost and
~.:210,000 is So loc8J. interest cost. Included in the estimates are
allowances for contingencies, engineering and design, supervision and
8dlII.1.ll1strat.10n,y &ld cost.s of preauthor:hation studies. Average ann\l&l
char@;es include interest and !imOrt1zat10n of first costs, a4Justment
for loss of land productivity, and an average amount of mairitenance
and operat,ion of the project a:t'ter construction. Federal and non-Federal
costa have been computed by using 2-5/8 percent and four percent interest
rates, respectively. The project has been ana.l.yzed on the basis of a
lOO-year economic life and on the assumption that the original first cost
'and average annual ma.1.ntenance and" operation charges would be the same as
for a 50~year economic project life. The following is a S\1DJlll&l"Y of the
project costs as presented in the Survey Report dated August 1961
based on a 50~ye~x project lite, and alternative studies for lao-year
life.

2. Benefits creditable to the proposed improvements would reSUlt :tram
(1) prevention of inu.ndation and erosion d8m8ges, and (2) 1aJ:Id enhance
ment to a por"tion of the left bank flood plain within the cODmWlity
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Swmnary of Benefits and Costs

Project Life

$ 259,000
108,000

2.4

50-year 100-year

$ 228,000
129,000

1.8

Average annual benefits
Average annual costs
Benefit-cost ratio

limits of Orick. The benefits and costs of the project based on
both a 50- and 100-year project life are as follows:

5. NON-FEDERAL RELATIONSHIPS TO TRE PROJECT

Local interests have expressed their desires for flood control im
provements at a public hearing in Orick in 1955, and informally at
other times. They have indicated a preference for control by upstream
storage but were satisfied with the proposed channel improvement works
when plans, costs and sponsorship reQuirements were presented at a
public meeting in Orick on 10 October 1960. Officials of Humboldt
County are interested in flood control Duprovements and have indicated
a_favorable attitude toward the proposed project. The State of
California has assisted in certain phases of other flood control

4. Preliminary studies showed that construction of storage facilities
for flood control or other water uses in the Redwood Creek Basin is
economically infeasible at the present time. Preliminary studies for
a dam and reservoir at the most favorable site near stream mile 7
showed that storage of 1,000,000 acre-feet would cost over $50,000,000,
and would provide a benefit-to-cost ratio of about 0.5 to 1.0.
However, the potential for flood control benefits under present
development would be less than 15 percent of such a project and the
present and near future power demand is minor. The high degree of
protection provided by the proposed channel improvements precludes
the necessity for consideration of any I'urther flood control needs
in the near future. The proposed works have a single purpose; there
fore, allocation of costs for other than flood control are not necessary.

3. The benefits presented in the report do not include intangible
benefits. However, there has been one loss of life directly connected
,{ith flooding within the last 10 years and future floods of major
magnitude are a potential for such to occur again.



projects, and is authorized to consider participation in the Redwood. Creek
'Project. There is no need for a repayment schedule for any portion of
the project improvements. A substantial portion of project benefits are
based on protection of a section of HighW8\Y U~S. 101 within the flood plain
11m1ts and the State of ~a11forn1a would benefit thereby.
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