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DA , South Pacific Division, Corps of Engineers, 630 Sansome Street,
Room 1216, San Francisco , California 94111 1.8 MAR 197 1
TO: District Engineer, San Francisco ATTN: SPNED-NN

The District is reminded to comply with provisions of EC 1165-2-125, Applica-
tion of Federal Regulations Implementing Section 404 to Civil Works Projects,
in the scheduling of your future work effort on this project.

FOR THE DIVISION ENGINEER:

~ 4~~~~
’ Colonel, % /

j~~
’ Deputy D~~~$~n Engineer

~~~~~~
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DAEN-CWP-W (23 Aug 76) 2nd lad
SUBJECT: Design Memorandum No. 1, General Design and EIS, Humboldt

Harbor and Bay, California - Navigation Improvements

DA, Off ice of the Chief of Engineers, Washington, D. C. 20314 M~R 4 1977
TO: Division Engineer, South Pacific

Subject combined G1t4 is approved as a basis for preparation of plans and
specifications. The recommended chance in utilization of disposal sites
as noted in the Addendum (Reevaluation of Disposal Sites) to the Final
Environmental impac t Statement is concurred in. The FEIS was published
in the Federal Register of 28 January 1977 and CEQ has not commented
adversely.

FOR THE CHIEF OF ENGINEERS:

wd all m c i  • L. BURN
Colonel, Corps of En3ineers
Assistant Director of Civil Works,
Pacific

CF:
District Engineer , San Francisco
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SPDPD—U (23 Aug 76) 1st m d
SUBJECT: Design Memorandum No. 1, General Des ign and EIS , Humbold t

Harbor and Bay, Californ ia — Navigation Improvemen ts

DA, South Pacific Division, Corps of Engineers, 630 Sansome Street,
Room 1216, San Fran cisco, California 94111

TO: HQDA (DAEN—CWP —W) WASH DC 20314 
~~~ SEP 1~

1. References:

a. ER 1110—2—1150.

b. ER 1105—2—507.

C. DAEN—CWP—W 2nd Indorseinent, 2 July 1975 to SPNED—NN basic letter ,
5 May 1975, subject: Humboldt Harbor and Bay, California — Req uest to
Combine Phase I and Phase II GDM.

2. In accordance with references la, lb and lc above, twenty (20) copies
each of the combined General Design Memorandum, August 1976, the Final
Environmental Impact Statement (EIS), August 1976, the District Engineer ’s
Statement of Findings , 17 August 1976, and the Division Engineer’s con-
currence of SOF, 22 September 1976 (Inclosures 1, 2, 3 and 4 , respectively) ,
for the subject project are forwarded for appropriate action.

3. Also transmitted for your information and use are:

a. Two copies of the District Engineer’s Notice of Initiation of AE&D
studies, 21 November 1973 (Inclosure 5).

b. Two copies of the Transcript of Public Meeting held on 8 March 1974,
the announcement of the Public Meeting and mailing .List f or the announcement
(Inclosure 6).

c. Two copies of the Transcrip t of Public Meeting held on 7 April 1976 ,
the announcement of that meeting and the mailing list for the announcement
(Inclosure 7).

d. Originals of the District Engineer ’s Statement of Findings and the
Division Engineer ’s indorsement thereto (Inclosure 8).

e. Supplemental Economic Data Sheet (Inclosure 9).

f .  Summary Economic Re—evaluation Report , Augus t 1976 (Inclosure 10)
(20 copies).

4. By separate correspondence , a post—autho rization change report for this
project is being forwarded (ATTN : DAEN—CWP—W) I or review and processing.
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27 SEP H’SSPDPD—U (23 Aug 76) 1st m d
SUBJECT: Design Memorandum No. 1, General Design and EIS, Humboldt

Harbor and Bay, California — Navigation Improvements

5. The ARA benefits were analyzed but were found to be negligible and
therefore they were not considered in the benefit evaluation. The inclosed
Summary Economic Re—evaluation Report was prepared to facilitate your
response to the request of the Bureau of the Budget (now 0MB) made in their
4 June 1968 letter commenting on the Survey Report (see page vi of House
Document 330 , 90th Congress , 2d Session) .

6. The economic , social , and environmental effects relating to the proposed
project have been carefully evaluated, displayed and coordinated . The
project is economically feasible and has strong support from local interests.
Accordingly, it is recommended that the inclosed General Design Memorandum
be approved as a basis f or preparation of plans and specif ications for the
project and that appropriate action be taken to file the EIS with CEQ.

7. In accordance with paragraph 21 of reference la , the Division office
intends to approve all supplements and any feature design memorandum (FDM)
which might be subsequently found necessary for this project, except for
those FDM’s specifically requiring OCE approval.

8. Minor errors found during SPD review have been noted on the Errata
Sheet inclosed within GDM.

10 m d  RICHARD H. CONNELL ( I
1 — 5 Relisted Brigadier General, U. S. Mny
Added 5 Incis Division Engineer
as

_ _ _ _ _ _ _  I~~II ~



SAN FR ANC ISCO DISTRICT . CORPS OF ENGINEERS

C) 

DEPARTMENT OF THE A RMY

SAN FRANCISCO. CA UFORNIA 94 1 05

SPNED—NN 23 AUG 1916

SUBJECT: Design Memorandum No. 1, General Design and EIS , Humboldt
Harbor and Bay , California — Navigation Imp rovements

Division Engineer, South Pacific

1. Twenty copies each of subject final reports are transmitted in
accordance with paragraph 20a ER 1110—2—1150 , together with two copies
each of transcripts for two public meetings held in connection with post
authorization studies .

2. Also , twenty copies of the Summary Economic Re—evaluation Report are
inclosed in accordance with previous understanding of processing require-
ments per statement in paragraph 1—02 of subject design memorandum.

5 Inci H. A. FLERTZ ElM, JR.
as Colonel, CE

District Engineer

~ rI F. Schmid
LTC , CE
Deputy D~t

4rict Eng~ncer
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DEPARTMENT OF THE ARMY
/ - 

- SAN FRANCISCO DISTRICT . CORPS OF ENGINEERS
2 11 MAIN STREET

SAN FR ANC ISCO. CA LIFORNIA 94105

i 9 JAN 1977
SPNED—E £

in accordance with the provisions of the National Environmental Policy
Act of 1969, P.L. 91—190, the San Francisco District of the U.S. Army
Corps of Engineers has prepared the inclosed final environmental state-
ment for Navigation Improvements to be constructed at Humboldt Harbor
and Bay, Humboldt County, California. This final statement was prepared
in response to comments on the draft environmental statement which was
circulated in March 1976. These letters of comment are reproduced in
Appendix 14. Responses to the comments may be found in Section 9.

In November — December 1976 additional information related to disposal
areas was developed. One land disposal site (13C) discussed in the
final environmental statement was eliminated and two viable alterna-
tive disposal areas were evaluated . Discussion of these two alternative
disposal areas has been furnished in the Addendum to the Final Environ-
mental Statement.

Detailed plans and specifications- will be developed beginning 30 days
after the date of this letter or the date of announcement of the state-
ment ’s availability in the Federal Register, whichever is the later.
During this 30 day period, anyone may submit comments on the statement
to me at the address given above. Construction is currently scheduled
to begin in May, 1977 and to be completed in January, 1979.

Sincerely yours ,

1 Inclosure H. A. FI~gR1~iHEIN, JR.
As stated Colonel CE

District Engineer

— UITDOA,
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STA T 1~
1ENT OF FIUDI~IGS

NAV IGAT ION UIPROVENE:IT
IIL1IBOL,IT HARBOR Ai~I) BAY , CALIFORNIA

AUTHORITY AUA) PURPOSE

1 have reviewed and evaluated , in t~e light of th e overall public
int erest , the f i na l  environmental  statcrneI~j  and general design memoran-
dum which describe the project in detail. Existing tonnages and t rends
in oceanborne commerce in Humbold t Harbor have been determined , with a
f inding tha t the need f or navigation improvements is more c r i t ica l  now
ti,an anticipated when t h e  project was authorized in 1968 on the basis a
projec t ions  and findings set forth in the Projec t uocumen t (H. D. No.
330, 90th Congress , 2d Session). The economics of the  project have been
completel y reevaluated and .ã ‘agrees-that timel y initiation of the work
of deepenthg the i4orthi Bay Channels from their existing 30—fo o t  de~ r to
their authorized depth of 35 feet is imperative to efficien t and sa fe
operation of the harbor in its accommodation of the larger , deep d r a f t
vessels now in use for trrtnsocean shipment of logs , lumber , ~ood pu ] ),
chips and other bulk forest products. Economic transportation , partic —
ularlv waterborne transportation , is fundamental to maintenance of a
competitive timber industry and the economic well—being of tht five
county tributary area of klulnboldt Bay and Harbor .

PLBLLL PARTICIPATION

) T~e general need for deeper channels in Humboldt. Uay and ‘;pec [f i r
navigation problems have been expressed by the Humboldt Esy Bar Pilots
Association and numerous shippers who are incurring added costs and
delays from steamer cancellations and more expensive overland freight
rates for ship loadings at more distant ports in the San Francisco Bay
area These statements and others on environmental concerns are con—
tairied in transcripts of public meetings held in ~ureka, California , on
23 Nay 1961, 8 March 1974 and 7 April 1976 in connection with the
authorization studies. I have forwarded copies of the transcript~
directly to the Division Engineer and to interested Congressmen . Other
copies have been furnished to the local harbor district and local
libraries . Certain minor changes in design details and mitigation
reflect formal review comments by Federal and Non—Federal agencies and
c1ti~en responses to the draft Environmental Statement circulated iniia rct t  1976.

• ).~ALE FOR DES1G~1

1 have directed that the rationale for the recommended design be
n.th o~i oii evaluation of three main parameters : (a) 3ocial ~eed , (b)
Economics, and (c) Environmental Constraints. The cost of transporting
dredged material to a suitable disposal site or sites is the rost s~gnii-
icant engineering mat ter  relating to project formulation and construction .

- 1~
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j Although numerous al ternative sites were considered , extensive
environmental assessments and eviluations described in this report
and the accompanying Environmental Statement have confirmed that ap-
proximately 2.2  million cubic yards of material to be removed from
project channels with a hydraulic pipeline dredge can be economically
deposited on the beach and dune areas in the vicinity of the municipal
airport ott the Samoa Peninsula with minimum adverse ef fec t s .  The recoin—
mended plan for construction contemplates use of a government—owned
hopper dredge, as envisioned in the Project Document, for bend widening
in the vicinity of the harbor entrance, where rough sea conditions make
use of a pipeline dredge impractical . About 200 ,000 cubic yards of
material below project mile one would be removed in this manner and
disposed at EPA approved site SF—3, located about 1.5 nautical miles
southwest of the jetties.

ALTERNATIVES

Some of the more significant alternatives considered prior to
arriving at the recommended plan are as follows :

a. No—Action. Under this alternative, the project area would
remain as is. There would not be any adverse effects from dredging or
disposal on natural resources . Inefficient shipping operations from
tidal delays, back—tracking to deeper ports and under—utilization of
cargo space of the larger vessels would continue. Failure to provide
timely improvements in navigation access likely would cause a loss in
competitive position of Humboldt Harbor as a shipping terminus for basic
forest products and could affect the economic activity of a large timber
producing area of northern California. The no—action alternative is not
considered responsi~i’e to documented need for deeper navigation channels
in Humboldt Bay, and is not in the public interest.

b. Sc~pe of Improvement. Under my direction, various increments
of channel deepening and widening were considered . The optimum amount
of project investment at this time depends on the cost of dredging and
disposal and future maintenance, as well as the projected benef its in
transportation savings derived from improvement of a particular naviga—
tion channel reach or feature. The plan of improvement recommended
herein has been found representative of the optimum scope of navigation
improvement feasible at this time on the basis of existing and projected
waterborne commerce, vessel size trends, operating costs and costs of
alternative transport modes.

c. Disposal Alternatives. Constructive use of dredged material
could increase total benefit derived from project construction and two
possibilities were considered. Some dredged material was found suitable
for possible use as embankment fill for a segment of the proposed Eureka
freeway. However, this alternative was discarded due to indefinite
financing and right—of—way acquisition schedule by the State of California
and possibly higher construction costs than with alternative methods.

2
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Deposit of dredged material on an eroding shore area opposite the luirbor
entrance was rejected because of its greater distance from channels and
imperfect knowledge on environmental effects and possible increased
shoaling rates. Numerous other potential disposal sites inventoried in
the Humboldt Bay daster Plan were progressively elim inated ~s more
costl y,  unavailable or environmentally unacceptable; until the final
iterative process left ocean disposal, beach disposal and land disposal
in the vicinity of the airport on the Samoa Peninsula as viable alter-
natives. I consider these sites to have the least overall adverse
environmental effects .  The beach disposal site, tentatively recommended
in the Draf t  Report , February 1976 , and eliminated in the text of the
Final Environmental Statement, August 1976, has been reconsidered as a
viable disposal area in addition to the land sites as described in data
provided by the Addendum.

MITIGATIQN MEASURES

I have approved the following mitigation. Salt water effluent from
the dredge slurry will contaminate some groundwater resources found as a
freshwater lens under the dunes. However, domestic and industrial use
of this limited resource has been supplanted by availability of better
quality supplied imported from the Mad River. The effect of saltwater
percolation through the dune to underlying waters is not considered to
be economically significant or irreversible, since rainfall will flush
away the saltwater. The Humboldt Bay Harbor. Recreation and Conserva-
tion District has agreed to monitor groundwater effects and mitigate any
damage by providing hook—ups to municipal supplies for eight resi—
dences in Fairhaven that still rely on shallow domestic water wells.
The local sponsor has furnished a letter of intent and resolution, in
accordance with the provisions of Section 221 of P.L. 91—611. The draft
agreement includes provisions that the local sponsor will take certain
measures for continued propagation of cer tain plant colonies (Erysimum
menziesii) found on the proposed disposal sites. Specifically. several
acres of the plant’s habitat will be fenced and reserved for the purpose
of monitoring and studying its growth characteristics. Also, various
measures designed to reestablish native vegetation on the sites will be
performed.

PROJECT IMPACTS

I consider that surface effects of deposit of dredged material on the
proposed sites are minor and significantly less than possible adverse effects
of other alternative sites considered in this study. Other alternatives
considered and evaluated for disposal of dredged material are described
in the Environmental Statement and addendum and the General Design tiemoran—
dum. No homes or businesses will be displaced by the project. Some wild—
life habitat will be degraded from dredged material and salt contamination.
The socio—economic Impacts of the project on employment and stimulation
of the regional economy of the five—county tributary area are definitely
positive, compared with the possible adverse effects on local business
from loss of competitive port position under the no—action alternative .

3
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CONCLUS ION

I conclude that the proposed improvement would ali~w improved
access by deep—draft vessels to existing and potential harbor facilities
and allow improvement of the recognized port contribution to employment,
business and industrial activity in Northern California. Export of
forest  products harvested from a large timber growing area t r ibutary  to
the port has been found significant to the national interest of main-
taining a favorable balance of trade. The estimated first cost of the
improvemen t would be $6 ,600,000. Estimated annual benefi ts  are $697 ,000
and estimated annual charges are $308,000. The resulting benef it—to—
cost ratio i8 2.3 to 1.

RECOMMENDATIONS

It is recommended that the United States modify the existing
project at Humboldt Harbor, California in accord with the following
items (as shown on Plate 2 of the environmental statement):

a. Widen the North Bay Channel at channel bends at Mile 0.75, Mile
2.00, and Mile 2.60;

b. Deepen the North Bay Channel to a depth of 35 feet between ilile
0.75 and Mile 4.29;

c. Deepen the Eureka Channel to a depth of 35 feet between Mile

I 
4.29 and Mile 5.00; -

d. Deepen and widen the Samoa Channel between Mile 4.29 and Mile
5.84 by increasing the channel depth to 35 feet and increasing the width
to 400 feet; and -

a. Provide a turning basin beyond Mile 5.84 at the upper end of
the Samoa Channel, 35 feet deep, 1,000 feet wide and 1,100 feet long.

The above items of work would be constructed by the Corps of
- - - Engineers provided chat, prior to commencement of construction, local

interests will undertake certain specific items of local cooperation,
as described in the General Design Memorandum.

7 ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DATE H. ~~1L~
kTZHEIM, JR

Col 1,CE
District Engineer
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NAVIGATION CHANNEL IMPROVEMENTS
HUMBOLDT HARBOR AND BAY , CALIFORNIA

- - U.S. ARMY ENGINEER DISTRICT , SAN FRANCISCO
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DESIGN MEMORANDUM NO. 1
- 

GENERAL DESIGN
NAVIGATION CHANNEL IMPROVEMENTS

HUMBOLDT HARBOR AND BAY, CALIFORNIA

SYLLABUS

A plan of improvement for navigation channels and aids to naviga-
tion in Humboldt Bay was authorized by the River and Harbor Act of 1968
(P.L. 90—483), 90th Congress, 2nd Session.

The District Engineer now submits a recommended plan of improve-
ment that departs in minor respects from that recommended in the Project
Document (H.D. No. 330, 90th Congress, 2d. Session). The recommended
plan of improvement includes deepening the North Bay, Samoa and Outer
Eureka channels from their existing 30—foot depth to a depth of 35 feet
below mean lower low water, and widening certain bends in the North Bay
Channel, as authorized. The recommended plan of improvement also pro-
poses the widening of the Samoa Channel from its currently designated
width of 300 feet to 400 feet in order to better accommodate passage of
large cargo vessels, and also, recommends a 1,000—foot wide by 1,100—
foot long by 35—foot deep turning basin at the head of the Samoa Channel.

[ Approximately 190,000 cubic yards of material would be removed by
a Government—owned hopper dredge in widening the bend in the vicinity of
project Mile 0.75 at the beginning of the North Bay Channel. The re-
maining portion of the project dredging would be accomplished by hydrau-
lic pipeline dredge. Total estimated dredging quantity is 2.4 million
cubic yards. Material removed by hopper dredge would be disposed of at
the EPA. approved nearshore ocean disposal site approximately 1.5 nautical
miles outside the harbor entrance. Material excavated by the hydraulic
pipeline dredge would be placed on two land disposal sites in the
vicinity of the Eureka Municipal Airport on the Samoa Peninsula. The
estimated construction time required to complete the project is twenty
months .

Total estimated project costs are $6,660,000, of which $5,580,000
would be Federal costs and $1,080,000 would be non—Federal costs. The
benef it to cost ratio is 2.3 to 1.0. Project data and major items of
project costs and benefits are suusnarized in the following Pertinent
Data sheets.

‘ 1  a
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DESIGN MEMORANDUM NO. 1
- GENERAL DESIGN

NAVIGATION CHANNEL IMPROVEMENTS
H UMBOLDT HARBOR AND BAY , CALIFORN IA

PERTINENT DATA

TIDAL ELEVATION AT EUREKA, HUMBOLDT BAY (MEAN LOWER LOW WATER (MLLW )
DATUM) :

Extreme High Water 10.00 -

Mean Higher High Water 6.70
Mean High Water 6.00
Mean Tide 3.00
Mean Low Water 1.20
Mean Lower Low Water 0.00 (datum)
Extreme Low Water —3.00

PROJECT DATA:

Width Mileage Depth
Featu re to be Dred &ed (feetj (statute miles) (feet)

North Bay Channel varies 400 to 0.5, to 4.29 35 )

1,200 -

Samoa Channel 400 4.29 to 5.84 35
Turning Basin 1,000 (width) 35

1,100 (length)
Eureka Channel 400 4.29 to 5.00 35

-S

Total estimated Volume to be Dredged — 2 ,4OO~000 cubic yards.

Disposal Sites Location q~~nt ity (CI)

Nearshore Ocean 1.5 nautical miles 190,000
Disposal Site offshore of harbor

entrance

Land Disposal Samoa Peninsula 2,210,000
(2 sites) -

-_ _-- ~~~—.-—- — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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_ _ _ _ _ _ _ _ _ _ _COMMERCE (1974), IN TONS

Foreign Imports 
- 11,053

Foreign Exports 983,308
Coastwise receipts 393,785
Fishery receipts 9,421 -

Internal Transfer 11,269

Total Commerce over Piers 1,408,836

Total Vessels Calling 308

PROJECT PURPOSE:

Improvement of navigation by deepening and enlargement of channels
in Humboldt Bay to eliminate tidal delays and improve vessel maneuver-
ability.

ESTIMATED COSTS, BENEFITS AND BENEFIT—COST RATIO:

Project Benefits

Annual Savings in Transportation Costs $ 697,000

Federal First Costs

100 percent of general navigation facilities~ ~$ 5,540,000
U.S. Coast Guard Aids—to—Navigation 40,000

Total Federal First Costa $ 5,580,000

Non—Federal First Costs

Lands and Damages $ 10,000
Retention Works 685,000
Utility Relocations 200,000
Berthing Improvements 185,000

Tot al Non—Federal First Costs $ 1,080,000
Total First Costs of Project $ 6,660 ,000

Annual Costs of Project

Interest and Amortiaation @ 3 1/4 percent $ 271,000
Added Maintenance 37,000

Total $ 308,000

Benefit—Cost Ratio 2.3

_ _  _ _  
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DESIGN MEMORANDUM NO. 1
GENERAL DESIGN

NAVIGATION CHANNEL IMPROVEMENTS
HUMBOLDT HARBOR AND BAY , CALIFORNIA

I - INTRODUCTION

1—01. PROJECT AUTHORIZATION

The improvement of Humboldt Harbor and Bay , Califo rnia , was
authorized by the River and Harbor Act of 1968 , Public Law 90—483 , 90th
Congress, 2nd Session, approved 13 August 1968, which reads in part as
follows: -

“Sec. 101. That the following works of improvement of rivers
and harbors and other waterways for navigation, flood control,
and other purposes are hereby adopted and authorized to be
prosecuted under the direction of the Secretary of the Army
and supervision of the Chief of Engineers, in accordance with
the plans and subject to the conditions recommended by the
Chief of Engineers in the respective reports hereinafter
designated. The provisions of section 1 of the River and
Harbor Act approved March 2, 1945 (Public Law Numbered 14,

—~ Seventy—ninth Congress, first session), shall govern with
4 respect to projects authorized in this title; and the pro—

cedures therein set forth with respect to plans, proposals,
or reports for works of improvement for navigation or flood
control and for irrigation and purposes incidental thereto,
shall apply as if herein set forth in full.

* * * * Humboldt Harbor and Bay, California: House Document
Numbered 330, 90th Congress, 2d session , at an estimated cost
of $2 ,430 ,000. ”

1—02 . PURPOSE AND SCOPE

The purpose of this design memorandum is to reaffirm, and revise
as appropriate, the plan of improvement recousnended in House Document
No. 330, hereinafter referred to as the Project Document. The scope of
investigation and review is set forth in ER 1110—2—1150, Post—
Authorization studies. A combined Phase I and II General Design
Memorandum has been prepared because the authorized plan of improvement
is a relatively simple and non—controversial project. The Environmental
Statement (ES) is published as a companion document. Detailed cost

U
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and benef i t  data contained in this design memorandum and appendices are
also the basis for  a separately—bound report:  the Summary Economic
Re—evaluation Report ,  -to be processed through higher author i ty  to the
President ’s O f f i c e  of Management and Bud get as required in the Project
Documen t . The final ES will  be forwarded to the  President ’s Council on
Environmental  Qual i ty  fo r  processing in accordance wi th  procedures
outlined in ER 1105— 2— 507 .

1-03. PROJECT DOCUMENT PLAN

The author ized  plan of improvement as contained in the P ro j ec t
Document recothmended that  the exIsting navigation project in HumboiCt
Harbor and Bay be modified by widening and deepening of the North Bay,
Samoa , and Outer Eureka Channels from their existing 3’)—foo t depth to 35
feet (mean Lower low water datum) and providing an anchorage area 1,200
feet wt~~ by 1,200 [eeL long, and 35 feet deep in the North Bay. The
c s t j I a t e u  total first cost was $3,043,000 of which $2 ,430 ,000 was the
Federal cost lor construct .toii and $613,000 was non— Federal. These
recommended improvements are shown on Plate 1.

1—04. In forwarding the survey report to the Secretary all the Ar IT -~ ,
the C l l i . etl uf Engineers  concur red  general ly  wi th  the recommendat ions of
the  Board o~ Rivers and Harbors , and f u r t h e r  recommended t ha t  the N a r t h
;~~ t disposal Irca be enlarged to take c-are  of dredged m a t e r i a l  in  l ie u

of Indian y .;uniher) i s l a n d . This decis ion was based on c o n s i . d e r a t i : n  ci
adv er s e  e f f e c ts t ha t  m a t er iu  I disposal could have on the preservation ~i

an arcll000l )gicni site and salt marsh hahit~ r around the island .

1—OS. in a letter dated 4 June 1968 from the Executive Office of L l ie
P r e s i d e n t  , Bureau a t  the Bud~~cit , the  Director  noted tha t the u n a v a i l—
ah i i i t y  of i h ~ Indian i sland  si te fo r  m a t e r i a l  d isposal  would resul t  in
increased costs for the p ro j e c t  w i t h  a consequent  Lower ing  of the
b e n e f i t — t o — c o s t  ratio from 1.2 to 1.01 for the North Ray channel portion
of the  p r o j e c t .  He advised tha t  b e f o r e  ~iIiy request for funds to hi l t—
La te const r u ct i o n of the proj ec t is made , “ the Bureau of i i ie  ~ud gei
would expect a r e— ana lysis  of the bene f i t s  and cost u f the  ;~~~~ect w i t h
p a r t i c u l a r  a t t en t ion  to the  economic j u s t i f i c a t i o n  of the North Bay
Channels.” This analysis appears in the previously mentioned Summary
Economic Re—evaluation Report.

1—06. LOCAL COOPERATION SPECIFIED IN THE PROJECT DOCUMENT

The local cooperation specified in the Project Document states
that “ prior to construction , local interests in addition to the
local cooperation required for the existing project, through the medium
of a public body legally and financially qualified to assume the neces-
sary obligations, agree to:

- -..,•. — - -- — -.- - -
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a. Provide and maintain at local expense adequate wharf and
terminal facili t ies in the North Bay , Eureka , and Samoa Channels open to
all on equal and reasonable terms for the storage, handl ing,  and ship—
ment of lumber and general commerce;

b. Provide and maintain without cost to the United States
depths in the berthing areas and local access channels serving the
terminals and wharves commensurate with the depths provided in the
related project channels;

c. Provide without cost to the United States all lands, ease-
ments, and rights—of—way required for construction and subsequent main-
tenance of the project and for aids to navigation upon the request of
the Chief of Engineers, including suitable areas determined by the Chief
of Engineers to be required in the general public interest for initial
disposal of spoil, and also necessary retaining dikes, bulkheads, and
embankments therefor or the costs of such retaining works;

d. Hold and save the United States free from all claims for
damages to wharves, piers, and other marine and submarine structures due
to initial dredging work and subsequent maintenance dredging; and

e. Accomplish at local expense all alterations as may be re-
quired to sewer, water supply, drainage, cableways, and other utility

-s facilities.”

I 1
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II - RESUME OF EXISTING CONDITIONS

2—01 . PROJECT LOCATION

Humboldt Bay is a landlocked harbor on the coast of Northern
Cal i fornia , located about 225 nautical miles nor th  of San Francisco and
about 156 nautical miles south of Coos Bay , Oregon . The entrance is
protected by two rubble—mound jetties about one—half mile apart and
extending from the ends of two long , narrow sand spits separating the
shallow bay from the ocean. The bay extends south and north from the
entrance with the width varying from one—half mile to about four miles.
Total length of the bay is about 14 miles. Hydrographic soundings and
navigation aids are shown on U.S. Coast and Geodetic Survey Chart No.
5832 , 43rd . ed. The following paragraphs summarize the ~xistlng con-
ditions ii greater detail.

2-02. TOPOG RAPHY AND GEOLOG Y

Humboldt Bay is situated within the Northern Coast Ranges
physiugraphic province of California. The bay is shallow with extensive
mudflats and shoals. The sandspits that separate the bay from the ocean
have well—developed beaches throughout thcir length. The North Spit  is
about a mile wide with timbered dune deposits on its northern half. Tb-
Sout h Sp LL is narrower and lower in elevation . Lands adjacent to t he
hay are mostly flat or rolling terraces. These terraces are bordered on
the east and north by rugged mountains. Late Pleistocene and Recent
sediments in the bay arc composed of various mixtures of loose uncon-
solidated sands, silts , and clays with some gravel horizons. Depth to

~edroc~ in the southern part of the bay is about 130 feet. Thickness of
these sediments to the north and east is unknown, but exceeds the depth
of wells drilled to 375 feet along the east shore of Arcata Bay . Jacohy
and Freshwater Creeks discharge into the north end of the bay , and Elk
River and Salmon Creek discharge into the central and southern end ,
respectively. Total drainage area tributary to Humboldt Bay is 223
square miles . Mad River Slough at the north end of the Bay was formerl y
the terminus of Mad River , which now discharges directly to the ocean
just north of Humboldt Bay.

2-03. TIDAL RANGE AND WAVE ACTION

Tidal range between MLLW and MRHW is 6.4 feet at the south jetty
and 6.7 feet at Eureka. (See the table of Pertinent Data prefacing this
memorandum for datum references.) The entrance channel is exposed to
high waves generated in the North Pacific Ocean. Waves in excess of 30
feet in height render the harbor entrance channel impassable to ships
for several days at a time each winter.

4
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2-04 . TRIBUTARY AREA

The principal -inbound commodities entering Humboldt Harbo r are
petroleum receipts. The principal outbound commodities are forest prod-
ucts, which originate in the heavily—forested north coastal regions of
Humboldt , Mendocino , Siski you , Del Norte , and Trinity Counties and , to
a lesser extent , southern Oregon. The principal cities in the Humboldt
Bay area are Eureka and Arcata with populations in 1970 of about 24 , 300
and 9 ,000 residents , respectively. Together they form an urban distri-
bution center serving a five—county tributary area with a population of
about 250,000. The current timber cut in the tributary area is esti-
mated to be 2.5 billion board feet annually, and consists mostly of
redwood and Douglas fir. It is significant to note that commerce
result ing from this yield is continuing to increase, due to improved
technology in the t imber industry for uti l ization of resources .

2—05. STATUS OF EXISTING CORPS PROJECTS

The first Corps of Engineers project for the improvement of
navigation in Humboldt Bay was adopted by the River and Harbor Act of 3
March 1881. Under this Act a 10—foot deep channel, 240 feet wide, was
dredged to Eureka. The Samoa and Arcata channels, and one to Hookton in
the South Bay, were dredged shortly thereafter. Subsequent improvements
authorized between 1930 and 1952 provided for deepening and widening of
these channels, as well as dredging a new channel and a turning basin at( Fields Landing in the South Bay. Construction of the south jetty was
authorized In 1884. This project was modified in 1888 and in 1891 to
provide for two parallel rubble—mound jetties which were entirely re-
built in 1939.

2—06. The extent of the existing Federal deep—draft navigation channels
and jetty improvements is shown in Plate 1. The existing Federally—
maintained navigation channels in Humboldt Bay include the Bar and
Entrance Channel that tapers from 1,600 feet wide at- seaward mile 0.91
to 500 feet at seaward mile 0.18 , thence 500 feet wide to mile 0.75.
This channel is maintained to an authorized depth of 40 feet. The
channel lies between rubble—mound jetties which are about one—half mile
apart. The harbor entrance channel is not centered between the jetties,
but lies adjacant to the south jetty. The north half of the entry -

• between the jetties is occupied by a shallow sand shoal. The south
jetty is about 5,100 feet long and the north jetty Is about 4,500 feet
long. The North Bay Channel, 400 feet wide and 30 feet deep, is aligned
along a fairly deep natural channel adjacent to the North Spit for about
four miles to the junction of the Samoa and Eureka Channels. The latter
channel is dredged along two miles of water fronting the city of Eureka.
The Samoa Channel crosses Indian Island Shoal for a distance of about
one mile to Samoa on the North Spit and is 300 feet wide and 30 feet

(_  
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deep . The Outer Eureka Channel from mile 4 .3  to mi l e  5.0 is 400 feet
wide and maintained to a depth of 30 fee t .  The Inner Eureka Channel
from mile  5.0 to mile 6.3 is 400 feet wide and maintained to a depth of
26 f e e t .  The ~‘ields Landing Channel is 300 fee t  wide and mainta ined to
a depth of 26 feet. There is a 600 x 800—foot turn ing basin at the end
of the Fields Landing Channel (mile 3.16) that is maintained to a depth
of 26 f ee t .  The Arcata Channel (extreme North Bay) is no longer used
for  commercial navigation and has not been maintained since 1931.

2 07. PRIOR REPORTS

There have been numerous reports concerning Humboldt Harbor and
R ay,  e i the r  alone In in combination wi th  o ther  local i t ies. The repor to
and l e g i s l a t i v e  documents au thor iz ing  the various f e a t u r e s  and stages of
Improvem ent  for  navi gation in the Bay are tabulated as fo l lows :

Ado pted by River and Document C o n t a i n i n g
Harbor Act  of Recommendation Report

3 March 1881 Channel 10 fee t  deep by 350 House Ex Doc . 59 , 46 th
feet  wide to be dred ged Cong. ,  3rd sess.
along Eureka wa t e r f ron t ,
thence 8 feet  deep by 200
fee t  wide to na tu ra l  channel
to west and dredging Mad
River Shoal to 8 feet

5 Jul y 1884 Construc t South jetty and - 
V tver and Harbor

cont inue channel improve— Appropriations Act
ments of 1884

5 August  1886 $75,000 for Continuing Tm— River and Harbor
provement of Harbor with Appropr ia t ions  Act
provision for t i t l e  to 12 of 1886
acres of land to be con-
veyed to U.S.

3 July 1892 Map and estimates of cost Annual Report by Chief
- for continuing harbor in— of Engineers p. 3120

provements with provision Annual River and
for two parallel jetties Harbor Appropriations

Acts from 1892—1899

3 March 1899 Continuing harbor Improve— House Doc. 528, 55th
ments with provision for Cong., 2d seas.,
two parallel jetties dated June 8, 1898

6
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4 Adopted by River and Document Containing
Harbor Act of Recommendation 

- 
Report

25 June 1910 Rebuilding the jetties and House Doc . 950, 60th
channel improvements to Cong., let seas.,
Arcata & Rookton dated April 16, 1908

House Doc 204, 61st
Cong., 2d seas.
House Doc. 326, 61st
Cong., 2d sees.,
dated 6 & 13 May 1909

3 July 1930 Eureka Channel 20 feet deep, House Doc. 755, 69th
300 feet wide Cong., 2d seas.

Samoa Channel 20 feet deep,
250 feet wide

Arcata Channel 18 feet deep,
150 feet wide

Fields Landing Channel 20 feet
deep, 250 feet wide

30 August 1935 Entrance Channel, 30 feet Rivers and Harbors
deep , 500 feet wide Committee Doc. 14,

74th Cong., 1st seas.

26 August 1937 Eureka Channel, 26 feet deep, Rivers and Harbors
400 feet wide Committee Doc . 11,

Samoa Channel , 26 feet deep , 75th Cong., 1st seas.
300 feet wide -

Fields Landing Channel, 26 feet
deep, 300 feet wide

Turning basin off Fields Landing
wharf , 26 feet deep, 600 feet
wide and 800 feet long

16 July 1952 Bar and Entrance Channel, 40 Rivers and Harbors 4
- feet deep, tapered from Committee Doc. 143,

1,600 feet to 500 feet 82nd Cong., let Bess.
North- Bay Channel, 30 feet
deep, 400 feet wide

Eureka Channel, 30 feet deep
t to mile 5.0

Samoa Channel, 30 feet deep

13 August 1968 North Bay Channel, 35 feet House Doc. 330, 90th
• deep Cong., 2d sees.
I Samoa Channel , 35 feet deep (Project Document)

Eureka Channel , 35 feet deep
Widen turns at mile 0.75 & 2.60
1,200 x 1,200 ft anchorage

~; I in North Bay

71 
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2-08. TERMINAL AND TRANSFER FACILITIES

Substantial investments have been made in new terminal facilities,
berthing improvements and transportation facilities in the ten years
since survey investigations were completed in 1965. There are eight
docks serving dry cargo vessels and six oil terminals. All of the
docks, except the new pulp mill dock owned by Crown—Simpson, and the oil
terminal facilities are “public” docks regulated by the California
Public Utilities Commission under authority of the Wharf inger Act.
Figure 1 shows the location of the major deep water terminal and pier
facilities on Humboldt Bay. The newest major improvement is a 10—acre
wood chip terminal recently constructed by the North Coast Export Company.
Shipments of wood chips from this terminal were initiated in September
1975. A detailed description of current ownership and usage of water-
front facilities in Humboldt Bay was published in the Humboldt Bay
Master Plan , July 1975 , by the Humboldt Bay Harbor, Recreation and
Conservation District. A more detailed description of these facilities
and current commerce is contained in Appendix A.

2-09. BRIDGES , SUBMARINE CABLES AND PIPELINE S

The highway bridge to Samoa on the North Spit, completed in
1971, is shown on Plate 1. This bridge has no effect on deep—draft
vessels presently in use. The only known commercial user which operates
north of the bridge and beyond the Eureka Channel is a tug and barge
operation serving an oil company. A review of permit applications and
coordination with utility companies and public agencies reveals that
several new cable installations, a gas pipeline and a municipal water
main have been Installed across the bay since publication of the Project
Document. Other submarine telephone and power cables have been abandoned
or replaced. Also, there are plans for construction of a large sewer
main from Eureka to a regional treatment plant to be built on the North
Spit. Locations of all known and proposed utility crossings are shown
on Plate 10. Plans for relocation or abandonment of certain of these
facilities to accommodate project dredging are discussed in Section VI
of this memorandum.

2—10. TRANSPORTATION FACILITIES

The Humboldt Bay area is served by highway. rail, air and water
transportation systems.

a. Highways. U.S. Highway 101 connects the coastal communities
within the tributary area with the San Francisco Bay area to the south
and with Crescent City and the Oregon coast to the north. The highway
consists of four lanes, generally with controlled access. The California
Department of Transportation (CALTRANS) has plane for a freeway improve—
ment through the city of Eureka to the Elk River Bridge, -a four—lane

8
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crossing about one mile south of t ie city limits. The main east—west
a r t e ry  is U.S .  299 , which connects the Humboldt Bay area with a vast
local and hinter land t imber—producing area stretching across northern
California , as well as with Interstate 5 which runs north and south
through the Central Valley.

b. Rail. The Northwestern Pacific Railroad (NWPRR) connects
the Eureka area with the cities to the south for freight services only;
forest products are the chief commodIty shipped from the area. Various
private railroads connect interIor lumbering operations with the NWPRR
and harbo r facilities.

c. Air. Three airports serve the Eureka area. The County—
owned Eureka—Arcata Airport, located about 15 miles north of Eureka at
McKinleyville, provides commercial service for passengers and cargo.
The county—owned Murray Field Airport , located about two miles northeast
of Eureka, handles most of the local light—plane traffic. The city—
owned Eureka Municipal Airport , located on the North Spit, is also
utilized by private pilots and corporate aircraft.

d. Wate r. Humboldt Bay is the only deep water port between San _ .- - ----

Francisco Bay and Coos Bay, Oregon. The port is used by both fo reign
and domestic vessels and is also the base for a fleet of small craft,
pr imar ily commercial fishing vessels.

(
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III - CURRENT NEEDS AND DEVELOPMENT OBJECT 1.VE S

3—01 . PUBLIC MEETINGS

Post—authorizat ion studies were in i t ia ted on 2 January 1974.
The initial public meeting was held at the County Courthouse in Eureka
on 8 March 1974 to review features of the proj ect as authorized and to
determine if any departures from the plan of improvement recommended in
the Project Document appear warranted in the light of current needs,
construction costs and environmental goals. It was attended by about 70
people, with more than 20 statements submitted for the record . There
were no objections to the project as authorized; however , concern on the
inadequacy of the existing channels and hazards posed to safe navigation
by larger vessels now calling at Humboldt Bay were expressed and a
number of specific proposals for channel improvements and material dis-
posal were submitted. Recent shipping and waterborne commerce data,
which indicated that current shipping tonnages exceeded those project-
ions published in the Project Document, were also submitted . (A final
public meeting was held in Eureka on 7 April 1976 to describe particulars
of the plan recommended in this memorandum. It is described in Paragraph
17—02). -

3—02 . CURRENT OCEAMBORNE C0)~1ERCE

Coumiercial shipping is an important contributor to the local
economy. Waterborne commerce through Humboldt Harbor has, hi~ 1t~t i~ aii y ,
consisted of export of forest products, and receipt of petroleum prod—
ucts and chemicals . The forest products , which include logs , wood
chips, wood pulp, staves, mouldings, lumber, plywood, veneers, and
miscellaneous wood products, accounted for an average of about two—
thirds of the waterborne commerce from 1964 to 1974. In addition to the
export of forest products, the harbor also receives petroleum products
and chemicals, and serves local manufacturing, processing and whole-
saling establishments. As noted, current statistics indicate a signi-
ficant increase in the value and tonnage of certain conmiodities as
compared with the projections used in the Project Document.

3—03. Total waterborne commerce in Humboldt Harbor increased from
423,000 tons in 1960 to 1,220,000 tons in 1970, compared with the
890,000 tons projected in the Project Document. Record shipments of
1,493 ,000 tons were achieved in 1968 . ~iowever , a 105—day long long-
shoremen’s strike in 1971 and month—long work stoppage in 1972 resulted
in abnormally low tonnagea of 1,114,000 tons and 1,074,000 tons, re-
spectively, for those years. Shipments of 1,432,000 tOns for. 1973 and
1,398,000 tons for 1974 were recorded. The balance of exports over
imports transiting Humboldt Harbor was worth about $56 million to the
national economy in 1972, accordIng to data presented at the public
meeti ng of 8 March 1974.
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3—04 . Expo r t  of lumber and other t orest products , exclusive of wood
pul p, totaled 495 ,000 tons in 1970 and 655 ,000 tons in 1974; the Pro jec t
Document projected onLy 258 ,000 tons for 1970. Exports of wood pulp,
the largest single forest  product in the Bay ’s waterborne commerce , in-
creased from 50,000 tons in 1966 to 251,000 tons in 1970, and to 339 ,000
tons in 1974; the Project Document estimated only 150 ,000 tons by 1970.
Export  of wood chips , an important  new export commodity, increased from
84 tons in 1968 to 410 tons in 1970 , and to 272 ,000 tons in 1974; it is
expected to increase further with use of the newly completed North Coast
Export Company pier adjacent to the Samoa Channel. The export of logs
has fluctuated over the past ten years; the tonnage decreased to 431,200
tons in 1970 and 292 ,000 tons in 1974 from a peak of 714 ,000 tons in
1968. Japan has been the primary source of demand for logs. However,
export quotas , rising prices of logs In the United States , and a slow-
down of construction activities in Japan have limited the export volume .

3—05. Refined petroleum products are shipped into the harbor; increases
have been in propor tion to the local population and economic growth.
Chemical products are imported to serve the wood pulp industry ,  and
volumes have closely followed that of the pulp export. Several hundred
commercial fishing boats are homeported within Humboldt Bay , and there
are impor tant f ish processing facilities. Fish landings in 1974 totaled
9, 400 tons. (Detailed data on waterborne commerce is given in Appendix
A . )

( 3—06. VESSEL TRAFFIC - SHIPPING TRENDS

Recent shipping trends have accentuated the navigational dill I—
culties in the harbor. There has been a rapid increase in the size of
ships as smaller ships are retired and replaced by larger ships. A
significant disparity is noted between the projections included in the
Project Document and current data for shJ.ps with a draft 26 feet or
greater. Projections shown in the Project Document estimated that 25
vessels with a draf t  of 26 feet or greater would enter Humboldt Bay in

- 1970; however , the actual number was 149 in 1970 and 104 in 1974. It is
noted that while the total waterborne commerce increased from 1,220,000
tons in 1970 to 1,398,000 tons in 1974 , as previously discussed in
paragraph 3—03, fewer vessels were used in 1974. The current trend is
toward use of larger vessels which require less trips. Of the 149
ve8sel trips in 1970, only 26 exceeded 30 feet in draft as compared to
104 vessel trips in 1974 of which 37 exceeded 30 feet in draft.

3—07. Correspondingly, operating costs have also increased with the
increase in vessel size. Inadequate depths in the existing channels
cause delay to vessels traversing the channels, resulting in additional
increased operating costs, delays in shipment, and light—loading.

( 1  
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3—08. DIFFICULTIES ATTENDANT TO NAVIGATION

The current conditions which make navigation hazardous to
vessels are as follows:

a. Occasional high wave action through the Bar and Entrance
Channel prevents vessels from entering or leaving the harbor.

b. Rest ricted widths In the channel , especially at turns ,
prevent larger vessels from safe maneuvering operations.

c. Inadequate depths prevent safe passage of, and cause transit
delays, to the larger vessels.

d. Lack of a turning basin in the North Bay requires vessels
either to maneuve r beyond the channel limits and be subjected to poten-
tial grounding, or to wait until high tide for adequate channel depth
before maneuvering for a turnaround.

3—09. Because of inadequate navigational channels in the harbor and
the hazards to the user vessels, business has been lost to the local
economy because of cancellation and/or diversion of vessels to Coos Bay
or San Francisco Bay. Alternative overland routes are more costly in
fuel and t ransport rates. 

-

3-10. PLANNING OBJECTIVES OF THE HUMBOLDT BAY MASTER PLAN

The Humboldt Bay Harbor, Recreation and Conservation District,
established on April 17, 1973, is responsible for developing the Bay to
its ultimate potential as a harbor and por t , and conserving the natural
resources of the area. A master plan is required to carry out this
responsibility. Since Humboldt County has been designated as a Title IV
Redevelopment Area under the Public Works and Economic Development Act
of 1965, the County has been eligible for continuing financial assis-
tance from the Economic Development Administration of the U.S. Depart-
ment of Commerce. The Harbor District applied for and received an EDA
Technical Assistance Grant in 1974 to assist in the preparation of a
master plan. A report was prepared by contract with a consulting firm
and completed in July 1975. The Master Plan, which Is general in nature,
provides a framework within which detailed planning, environmental and
economic analysis, and construction of specific projects can occur. The
report also includes economic and environment data, ownership maps of
properties on and around the Bay, and recommended means of implementing
the Master Plan. The results of this study are briefly discussed in the
following jubparagraphs.

12
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k
a. Humboldt Bay has a mul t ip l ic i ty  of demands , uses , and over—

lapping governmental jurisdictions. For study purposes, the Humbold t
Bay environ was divided into three planning areas: North Bay, Middle
Bay , and South Bay. These areas are shown on Figure 2.

b. The North and South Bays, including the -adjacent agricultural
lands, contain an abundance of important habitat areas and natural
resources. There is little development on the adjacent lands, and none
of the e~cisting development requires water access with the exception of
the Arcata boat ramp. Geological faults and flooding of low—lying areas
are common to these areas. In general, these areas are designated for
conservation to include for the following uses: natural resources,
wildlife habitat , public access , education, scenic views , recrea tion ,
mar icul ture , and agriculture. Most of the South Bay and a significant
portion of the North Bay have been designated as the Humboldt Bay
National Wildlife Refuge, to be acquired and administered by the U.S.
Fish and Wildlife Service.

c. The Middle Bay, on the other hand , has a distinctly different
character than the North and South Bays. Commercial and industrial
es tabl ishmen ts, suppor ted by the water, air, rail and highway trans-
portation systems, are located in this area. The prominent feature is
the presence of the entrance channel from the ocean and ship channels to 

- - - -

King Salmon and Fields Landing, Fairhaven, Samoa , and. . Eureka . Important
natural resources and habitats are found primarily at the mouth of Elk
River and on the dunes of the North Spit. The Master Plan generally

• designates that development be concentrated in the Middle Bay. New
developments in port—related industry, commercial fac ilities and the
commercial fishing industry should be located in this area; however, the
dunes on the North Spit and the Elk River area need to be conserved and
protected .

d. The Master Plan states that since the deepwater shipping
channels are vital to the continuation and development of the port , the
Harbor District should support efforts to maintain and improve the
navigational facilities. It further recommends that , because there is a
fixed amount of waterfront lands in the Bay on shipping channels, that
industry requiring direct access to these channels be given top—priority
consideration for development, and that no long—term commitments for a
lesser use be made which would restrict future harbor development.

e. The study estimates that additional berthing facilities will
be needed for about 633 small boats by 1990. About 20 percent of the
berths will be used for recreation boats and the remaining for commer-
cial fishing boats. Services to the existing harbors are either m ade—
quate or lacking, which has had a negative impact on the commercial
fishing industry in the Bay. The plan proposes a number of possible
sites for small—craft harbor development.

(H’ 13
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)
f. To support existing and projected waterborne commerce in the

Bay, the Master Plan recommends that the existing channels be deepened
in accordance with tha plans proposed by the Corps of Engineers (Project
Document Plan). The plan of improvement proposed in this memorandum is
the same as the Project Document Plan, with some modifications as to the
exact features to be dredged.

)
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iv - INVEST I~~ , VI I O N S  Ai’~L) COORDINATION

4—01. PREAUTHORIZATION INVEST1 ;AIION S

Pr io r  repor ts  are l is ted in paragraph 2 — 0 7 .  The survey report
incorporated In the Pro jec t  Document  was prepared in response to Con-
gressional  resolutions made in 1955 and 1960. An Environmental  State-
ment  was not required when p r e a u t h o rlz a t ion  s tudies were made; however ,
coord ina t ion  wi th  f i sh  and w i ld l i f e  agencies was carr ied  out in
accordance w i t h  the Fish and W i l d l i f e  Coordination Act of 1958 (48 S t a t .
401 , as amended) . A report  by the U . S .  Fish and Wild l i fe  Service was
publ ished as an appendix to the Project Document; their  views and
recommendations on the dredged disposal plan were adopted and recom-
mended in the Project Document , which was to enlarge the disposal site
on the North Spit in lieu of using Indian (Gunther) Island .

4—02. The initial publ ic meeting was held in Eureka on 23 May 1961 to
obta in  the views of interested part ies;  hydrographic surveys of the area
were made in June 1962 and June 1964 to estimate dredging quant i t i es ;
foundation explorations were made concurrent ly to determine the soil
characterist ics of the dredge materials; and coordination was carried
out wi th  various governmental agencies and private interests  to formulate
the p lan of improvement . The investigation also included economic studies
of existing and projected waterborne commerce and analysis of a l t e rna t ive
project  features .  The Humboldt County Board of Supervisors submitted
resolutions on 2 July 1963 and 26 July 1966 approving the recommended
plan of improvements and expressing its intent to meet the requirements( of local cooperation.

4-03. POST-AUTHORIZATION INVESTI GATIONS

Post—authorization engineering and design studies for construc-
tion of project were initiated on 2 January 1974. These investigations
encompass the following:

a. Economic Analysis. Economic studies were made of current
and projected vessel traf f ic and commerce transiting Humbold t Harbor and
Bay, with a re—analysis of benefits expected to result from improvement
of various proj ect features . This analysis is in Appendix B of this
report.

b. Channel Design. Investigation of environmental and engineer-
ing factors (wind, current , waves, tides, and vessel characteristics)
that Influence the manuvering of large vessels In confined channels were
made to select specific channel dimensions.

c. Comparative Dredging and Transport Costs. The distance from
dredging sites to a suitable disposal site or sites has a significant
effect on project cost and economic justification. Preliminary cost
estimates were made for different dredging methods using alternative
channel improvements and disposal sites to determine which features of
p roject improvement deserved further  detailed stud y investigation.

I v
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d. Hydrograp hic Surv~y.~~ The existing projec t  channels are
periodically surveyed to determine maintenance dredging requirements.
Additional survey coverage was provided for areas outside the existing
channel for evaluation of possible sites for a turning basin . The
applicable surveys used in this report were made in August 1974 and
September 1975.

e. Soils Investigations. Considerable data concerning types of
sediments found in Humboldt Bay are available from maintenance dredging
records. Additional site Investigations and samples were taken in 1974
for soil classification and laboratory analysis for potential pollutants.
Also, a large number of sediment samples were taken in connection with a
benthic survey (see below) of the North Bay channels of Humboldt Bay.
Details of soils and pollution investigations appear in Appendix C.

f. Benthic Survey. A benthic survey of the North Bay channels
was made by the Humboldt State University Foundation between September
1974 and July 1975 to assess benthie resources that might be impacted by
the proposed project. The survey included a computer—assisted analysis
to correlate the accretion/erosion of various bottom areas with the
types and numbers of organism in each. Impacts of project dredging on
the benthic community are discussed in Section IX. Details are shown in
the Environmental Statement.

g. Archaeological Stirvey. Cultural resources investigations of
potential disposal sites were conducted by a consultant on contract with
the San Francisco District in 1974 and by District personnel in 1975 in
compliance with Executive Order 11593. Results were used to assess
impacts of project construction activities on these sites (See Section
IX) . Details are discussed in the Environmental Statement.

h. Littoral: DrLf t Study. Findings from a previous littoral
drift study (September 1973)- made by the San Francisco District — to
assess possible effects of a dam on Mad River — were used tb evaluate
potential effects of ocean and ocean beach alternatives for disposal of
dredged material .

I. Shoaling Study. Main t enance dredging records were analyzed
and a special investigation of shoaling patterns and rates in the
“Middle Grounds” at the entrance to the North Bay Channel was under taken
to estimate future maintenance costs for possible increments of channel
improvement considered in this report .

16
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j .  Environmental Studies. Variou8 marine , mcteorological ,
hydrolog ical , and geological data were also analysed to determine the
design parameters for the projec t and to evaluate the effects of these
environmental parameters on the proposed plan of improvements.

k. Aerial Photography and Remote Sensing. Recent aerial photo-
graphs were utilized to update cultural changes which have occurred
since publication of the most recent quadrangle naps (1973) by the
U.S.G.S. in addition , infrared color photographs produced from NASA—
supported remote sensing research were used to assess seasonal current
changes , relationships between shoreline configurat ion and shoaling
pa t te rns , exis t ing water  qual i ty  characteristics of Humboldt Bay and
adjacent ocean waters , and vegetation characteristics of potential
disposal sites.

1. Land Ownership. A listing of parcel ownerships and assessor
maps published in the Humboldt Bay Master Plan was used to delineate the
approximate extent  of disposal areas and subarea pro per ty lines on the
North  Sp i t .  This information will be utilized by the local sponsor in
securing legal agreements for  construction r ights—of—way and disposal
sites.

m. Utility Relocations. Pipeline and cable cross ings in the
Bay were located through contact with the various uti l i t ies and agencies ,
and by review of the permit applications in the San Francisco Distr ict

4 of f i ce .  Details are discussed in Paragraph 6—li .

4.04 POST-AUTHORIZAT ION COORDINATION

The San Francisco Distr ict  of the Corps of Engineer s, has main— -

tam ed coordination throughout the study with various Federal , State ,
and local agencies; private business, commercial, and industrial enter—
prises; and interes ted groups- and individuals. Agencies and groups
con tac ted , and subjec ts of interest, include the following:

a. U.S. Department of Agriculture, Sea Grant Program: Impact
on sea resources. -

b. U.S. Department of Commerce, Economic Development Adminia—
tration: Humboldt Bay Master Plan.

c. Environmental Protection Agency: Dredge disposal criteria .

d. U.S. Department of the Interior:

(1) National Park Service: Archaeological sites.

(2) Bureau of Land Management: Land disposal sites.

(3) Bureau of Outdoor Recreation : Land disposal sites.
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)
(4) U.S. Fish and Wildlife Service: Impacts of dredging

and dredge disposal sites.

e. U.S .  Department of Transportation , United States Coast
Guard : Aids to navigation.

f. California Department of Fish and Game: Impacts of dredging
and dred ge disposal sites.

g. California Department of Navigation and Ocean Development:
Use of dredged material for beach replenishment.

h. California Department of Transportation: Use of dredged
material as borrow material in highway fill.

1. California Coastal Zone Conservation Commission, North Coast
Region: Conformance to coastal plan.

j. North Coast Regional Water Quality Control Board: Water
quality standards in the bay and ocean.

k. California Department of Water Resources: Influence of pro-
posed project on salt water intrusion and ground water.

1. California State Lands Division: Jurisdiction of dredged
material removed from State—owned tide lands.

in. California Department of Public Health: Effects of turbidity
on shellfish.

n. Humboldt Bay and Harbor ,- Recreation and Conservation District:
Alternatives, dredge disposal sites, and local assurances .

o. Humboldt Bay Wastewater Authority : New sewerage system.

p. County of Humboldt, Planning Department: Dredge disposal
sites.

q. City of Eureka: Navigational improvements and dredge dis—
posal sites.

r. City of Arcata: Navigational improvements and dredge dis-
posal sites.

a. Humboldt Bay Bar Pilots: Navigational requirements.

t. Weatfall Stevedore Company: Comeerciai development and
requirements.

18



V — PLAN FORMU LATION

5—0 1. GENERAL

The plan formulation portion of the study considered a number of
alternative plans. Alternatives considered were (1) “no action” (2)
various channel dredging configurations including the Project  Document
p lan; and (3) various p lans for  disposal of dredged materials.

5—02 . CRITERIA

Appropriate criteria to permit development of the most satis-
factory plan include general, technical, economic , soc ial , and environ-
mental standards and guidelines. These were applied using the data
ga thered in the prev iously mentioned post—authorization investigations.
General criteria call for  the recommended plan to be consistent with
local and regional goals and guidelines f or land and water resources
uses; this would include consistency with the Humboldt Bay Master Plan.

5—03. Technical cri teria call for the recommended plan to make pro-
vision for: (1) vessel access — including adequate channel width,
dep th , curvature, turning areas, and navigation clearances — recognizing
the influence of waves , tides , currents , and vessel size and operating
characteristics; (2) utility services — protection or relocation , as
needed , of existing power , water , and other utilities services which

k cross the project channels; and (3) maintenance of water quality stan-
dards through proper dredge disposal practices.

5—04 . Economic criteria call for : (1) tangible benefits exceeding
project economic costs — including the provision that each separable
unit of improvement should provide benefits at least equal to the cost
of the improvement; (2) cost estimates based on design layouts, quant i ty
estimates and annual maintenance at 1975 price levels; and (3) a 50—year
economic life , using an interest rate of 3—1/4 percent as specified in
the Project Document. (Use of this rate is in accordance with Section
80b of P.L.  93—251 , the Water Resources Development Act of 1974.)

5—05. Environmental criteria call for minimizing adverse impacts on
wate r quality, and land and air resources. Birds , aquatic animals and
p lants , archaeologic sites , and benthos tha t might be impacted by the
proposed alternatives should be identified and mitigation measures
devised , if necessary.

5—06. Social and other criteria include assessing and minimizing ad-
verse social impacts; assuring that activities attracted to project area
are consistent with current uses; and conducting the study in full co-
operation with interested Federal and non—Federal agencies, local groups
and individuals through conferences, public meetings, correspondence,
and similar procedures.

19
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5—07 . “NO ACTION” ALTERNAT IVE

Current investigations reveal that, due to increased vessel
t r a f f i c , the need for the recommended navigation improvements is more
critical now than anticipated when the survey investigation was con-
ducted in 1962—65. The “no action” al terna tive would not requ ire any
widening,  deepen ing , or extension of navigation in Humboldt Bay . Nor,
of course would there be any dredge material to be disposed of. How-
ever , the existing channel depths are inadequate to accommodate current ,
fully—loaded , dry cargo vessel traffic , without significant tidal delays.
Thus important economic benefits would be foregone under the “no action”
alternative. Beneficial effects would include no impacts on fauna and
flora and habitats both within the channel and at the disposal sites
proposed for the action alternatives. As discussed subsequently under
“Environmental Analysis,” these impacts do not appear to be great , and
since the economic benefits would be large, the “no action” alternative
has been set aside as unresponsive to documented needs for navigation
improvements.

5-08. ALTERNATIVE NAVIGATION IMPROVEMENTS

Post—authorization studies include a review and economic evalua-
tion of alternatives including certain proposals made at the public
meeting held in Eureka on 8 March 1974. No specific recommendations or
testimony on the need for an anchorage area adjacent to the North Bay
Channel was presented at the public meeting; however, there were spe-
cific proposals for widening the 110—degree bend at the beginning of the
North Bay Channel; for widening the Fields Landing Channel; and enlarg-
ing the turning basin at Fields Landing.

5— 09. The basis for the exten t of authorized channel deepenfng and
bend widening has been examined and reaffirmed , The major shipping
terminal activity within Humboldt Bay will continue at existing docks
nea r the northern end of the authorized channel deepening at distances
of about four to six miles from the entrance. Therefore , as authorized ,
the en tire length of the No r th Bay Channel (Mile 0.75 to mile 4.29),
Samoa Channel (Mile 4.29 to Mile 5.84), and a portion of the Eureka
Channel (Mile 4.29 to 5.00) would have to be deepened to provide com-
plete vessel access. No reduction in the length of the authorized
proj ect channels would be warranted nor would new or extended channels
be justified since there are no planned deep—draft facilities which
would require extensions . However , as described below, a new turning
basin at the head of the Samoa Channe l is considered necessary to serve
current and projected needs of existing terminals on the channel.

In addition, reanalysis of certain improvements which were
found economically infeasible during the preauthor ization atudisa re—
vealed insufficient economic change to justify their current recom—
mendat ion. Deepening of the Bar and Entrance Channel to 45 feet would
reeult in estimated benefits of $160 ,000 per year; with incremental
annual coats of $213,000, the resulting benefit to cost ratio would be
0.7 to 1. Deepening of the Fields Landing Channel to 30 feet would f )
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t
have estimated annual benefi ts  of ,.132 ,000 as compared to incremental
annual costs of $165 ,000 , with a resulting benefit to cost ratio of 0.8
to 1. Since the benefit—cost ratio for  both of the proposals is less
than unity the judgment of the preauthorization studies was reaffirmed .

5—11. Investigations reveal that some departures from the Project
Document Plan (see also Section VII) appear to be warranted , as follows .

a. Anchorage Area. There no longer appears to be jus t i f ica t ion
for the 1,200 fee t by 1,200 feet by 35 feet deep anchorage area included
in the authorized plan. With the advent of larger, deeper—draft ves-
sels, and stead ily rising opera ting cost, there is a strong incentive
for ship operators to reduce ship turn—around times. This in turn tends
to reduce the need for anchorage areas. Total dollar benefits attributed
to the anchorage in the Project Document plan were $43,000 per year ,
based on savings in operating costs, estimated to be $33 ,000 from being
at anchor rather than at sea, and damage reduction due to lessening of
collisions — estimated at $10,000. Currently, approximately 15 deep—
draft vessels per year find it necessary to anchor within the bay (ex-
cluding, of course, the customary time spent transferring cargo at the
wharf and docks). The typical time at anchorage ranges from two to four
hours per occurrence. Current information indicates that an anchorage
area would not result in increased usage of the bay by vessels for
anchorage, therefore savings in operating costs are now considered to be
insignificant. Navigation safety could be improved by an anchorage;

4 however , there have been no collisions in the bay involving deep—draft
vessels since 1963, despite an increase in traffic. Therefore, it is
now believed to be unwarranted to claim any significant damage—reduction
benefits for anchorage. Based on the foregoing considerations, incre-
mental justification for this separable item of improvement is thus
lacking . (Refer also to Paragraph B—37, Appendix B.) Moreover, as
noted previously, local interests no longer actively support its con-
struction. On this basis, it has been deleted as a project feature.

b. Bend Widening. As part of the Project Document Plan, bend
widening was recommended in the North Bay channel at Miles 0.75 and
2.60. During the investigation it was noted that the channel bend at
Mile 2.00 had a degree of turn greater than that at Mile 2.60 and
should , therefore , also be widened . This item was not included in the
Project Document because it was believed that the most likely location
(although not specifically designated) for the proposed anchorage area
was adjacent to the North Bay Channel at Mile 2.00 ,- 

~nd if the anchorage
area were constructed , there would have been adequate width at the turn
without specifically designating bend widening at that point. The
deletion of the anchorage area thus requires specific widening of the
channel bend at Mile 2.00.

c. Widening of the Samoa Channel. The existing Samoa Channel,
extending from Mile 4.29 to Mile 5.84, is 30 fee t deep and 300 feet
wide. Three shipping terminals with an important share of Humboldt Bay
vessel traffic are located adjacent to this channel. The Project Docu—
nient plan calls for deepening to 35 feet, but would retain the 300-foot
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channel width. However , based on a technical channel width criteria
(app lied to vessels operating in a one—way channel under semi—restricted
conditions) and comments of harbor pilots, this width is substandard.
Using a typical design vessel with a beam of 100 feet, the required
channel width would be about 400 feet. Therefore, because of the need
for  improved vessel handling and safety, a widening of the Samoa Channel
to 400 feet has been included as part of the project to be recommended
in this memorandum .

d. Turning Basin at the Head of the Samoa Channel. Vessels
using the terminals on the Samoa Channel would benefit from provision of
a turning basin at the head (northern end) of the channel. At the
present time, ber thing vessels et ther turn , with some dif f i culty,  at the
northern end of the channel, requiring maneuvering outside of the proj-
ect limits or else they turn at the Samoa—Eureka Channel junction and
back up tile Samoa Channel to the docks. Economic analysis revealed that
benefits of $108 ,000 per year as compared to annual cost of $87,000
would result from construction of a turning basin, which would be
approximately 1,100 feet by 1,000 feet , in size. Therefore the basin is
incrementally justified, and has been added as a project feature.
(Refer to Paragraph 12—10 and Appendix B for the incremental analysis of
this feature) Establishment of a turning basin at the Samoa—Eureka
Channel junction does not appear warranted at this time since vessels
can presently turn with little or no encroachment outside project lines,
nor would the expected traffic levels require a separate turning basin.

5—12. Alternative channel depths were also investigated. These inves—
tigations reveal that maximum net benefits occur at the authorized depth
of 35 feet, confirming that this would be the optimum depth. At depths
less than 35 feet, tidal delays are significantly increased ; at greater
depths , additional incremental benefits would be minimal since the
projected user vessels would not, in general, be of a deep enough draft
to require added depth at the lowest tidal stages. Incremental differ-
ences result solely from changes in tidal delay benefits, changes in
topping off and vessel back—tracking benefits are negligible for the
range of incremental depths about the optimums and were assumed to be
unchanged for the depths considered. The comparative costs and benefits
of alternative depths are shown in Table 1.
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TABLE I

COMPARATIVE COSTS AND BENEFITS
FOR PROJECT DOCUMENT PLAN , AS MODIFIED

(Nov 1975 Price Levels @ 3—1/4%)

Channel First Annual Annual Net Benefit/
Depth Cost Cost Benefits Benefits Cost Ratio

34 fee t $5,535,000 $ 255 ,000 $ 545 ,000 $ 290 ,000 2.1

35 feet 6 ,660 ,000 308,000 646 ,000 338 ,000 2.1

36 feet 8,075 ,000 375 ,000 647 ,000 272 ,000 1.7

5—13. The navigation features of the reaffirmed Project Document Plan,
with the just—described modifications, are treated in detail in Section
VI, “Recommended Plan of Improvement.”

5—14 . ALTERNATIVES FOR DISPOSAL

As noted above , the “no action” alternative has been removed
from consideration, and the Project Document plan with modifications to
improve project operations has been reaffirmed as to general physical
extent and depth of dredging. However, completion of planning also
requires formulation of disposal alternatives and selection of the best
location.

5—15. Ocean disposal, in—bay, beach and land sites were considered as
alternatives for disposal of dredged materials. Because of strong wave
action , it would be necessary to use a Government—owned hopper dredge to
deepen the southern extremity of the North Bay Channel from Mile 0.50 to
Mile 1.0. Ocean disposal at an EPA—approved site would thus be indi-
cated for materials from that area. The balance of the material would
be deposited in a land site after excavation by a hydraulic pipeline
dredge, as authorized in the Project Document.

5—16. Generally, where the haul distance is short, as is the present case,
the use of the hopper dredge is the least expensive means for dredging
and disposal operations. However, Corps policy generally precludes the
use of Government—owned hopper dredges for new work dredging, except as
noted above, in areas of strong wave action, Therefore, since there
are no privately—owned hopper dredges in this country at the present, the
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hydraulic pipeline dredge is currently the most economical alternative
means of construction for the authorized project. The use of a clam—
shell dredge with barge haul to the ocean disposal site was investigated
during the preliminary plan formulation stage and was found to be about
50 percent more costly for project dredging and disposal than a pipeline
dredge with land disposal. In addition, aquatic disposal is generally
less environmentally acceptable than land disposal. Therefore, the
potential use of the clamshell dredge has been eliminated from further
consideration in this memorandum.

5—17. Possible alternative disposal sites considered are listed below.
Site locations are shown on Figure 3. The rationale for selection of
the preferred locations is discussed subsequently.

a. Deep—Ocean Site. A deep—ocean disposal site at Latitude
40°O’20”N, Longitude 124°25’OO”W has been designated by the Environ-
mental Protection Agency (EPA) for disposal of materials unacceptable
for disposal in nearshore or inland waters. This location is about 9.3
nautical miles northwest of the entrance to Humboldt Bay.

b. Nearshore Ocean Site. A nearshore ocean disposal site at
Latitude 40°45’44”N, Longitude 124°15’42”W, has been designated by EPA
for disposal of less—polluted or non—polluted materials. The location
is about 1.5 nautical miles outside, and to the south, of the harbor
entrance. Since the predominant littoral drift is to the south, it is
expected that material disposed of at this site would not contribute to
shoaling of the entrance channel. This site is currently being used by
the Corps for disposal of dredged materials from annual maintenance of
existing navigation channels in Humboldt Bay.

c. In—Bay Site. The CalIfornia Department of Navigation and
Ocean Development ha8 suggested that consideration be given to placement
of dredged material in the vicinity of Buhne Point, an eroding reach of
shoreline opposite the entrance to Humboldt Bay. This plan would not
require retention dikes and could provide added protection to the tracks
of the Northwestern Pacific Railroad, which already has some rubble
revetment protection.

d. Ocean Beach Site. Placement of dredged material on the
ocean beach of the North Spit directly west of the Samoa Channel has
also been considered. The proposed site begins about 2.7 miles north of
the harbor entrance. Diking would not be necessary. However, to
lessen environmental impacts, specifically upon the o fshore Dungeness
crab fishery, disposal should preferably be carried out during the
winter rainy season, when background turbidity is normally high (because
of river runoff) and the crab population is further offshore.
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e. Nor th Spit  Site.  A 290—acre land area in the v i c i n i t y  of
the Eur uka  A i rpo r t  on the Nor th  Spi t  was designated for  disposal in the
Pro jec t  I)ocument plan .- The site has the advantages of generally being
close to the center of mass of the channel dredging; has the required
capaci ty;  and , is in a sand dune area which can be readil y shaped to
provide con f in ing  dikes. The site has been subdivided into several
subareas for  f u r t h e r  consideration, based on ownership, drainage , eco-
nomics and environmental  acceptability. These subareas are described
subsequently .

f .  Freeway Site. This location is along the route of the
p lanned Federal—State extension of U.S. Highway 101 through the ci ty of
Eureka , specifically an elevated freeway segment from Hawthorn Avenue to
the Elk River Bridge , which would require approximately 1.5 million
cubic yards of f i l l  material.  The California Department of Transporta—
don (CALT RANS) proposed the use of this site as a cooperative e f f o r t .
Major economic advantages could conceivably result from construct ion use
of project material in a hydraulic fill in lieu of borrow from land
sources .

g. Other Miscellaneous Land Sites. Other land sites were con-
sidered in addition to the already—noted land disposal sites on the
North Spit and along the proposed freeway embankment. These included
low—lying, undeveloped areas along the Eureka waterfront. The Humboldt
Bay Master Plan envisions f u t u r e  development of most of these areas as( industrial or port—related terminal storage areas. Many of these sites
are quite close to the proposed channel deepening area; however , they
are in several d i f f e r e n t  ownerships and generally have small capacities.
Marshy pasture lands and other undeveloped parcels south of the Eureka
corporate limits were also considered.

5—18. SCREENING OF DISPOSAL ALTERNATIVES

• Under the provisions of the Project Document , the local sponsor ,
The Humboldt Bay Harbor , Recreation and Conservation District (HBHRCD) ,
would be responsible for providing disposal sites and for construction
of retention dikes and drainage facilities. The above—mentioned alter—
natives were developed and screened in cooperation with the HBHRCD and
other interested agencies. As the study progressed , the less desirable
sites were withdrawn from consideration due to various constraints such

- as cost, environmental impact, and availability.

5—19. The deep—ocean disposal site was removed from consideration for
disposal of dredge material since soil and pollution tests indicated
tha t none of the samples taken within the authorized improvements are
polluted according to current EPA criteria for disposal in a shallow
marine environment (see Appendix C). Therefore, the EPA—approved near—
shore ocean disposal site was selected for disposal of material to be
excavated by hopper dredge in North Bay Channel from Mile 0.50 to Mile
1.0.
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5—20. In—bay disposal at Buhne Point was removed f rom consideration
because it is believed that beach replenishment would be only temporary
since the site , which is directly opposite the bay entrance, is sub-
jected to strong wave action which would likely move much of the mate-
rial into the Fields Landing and North Bay Channels. Also, although
retention dikes would not be required , th is very fact would prevent
clar i f ica t ion  of tailwaters before draining into the Bay with the prob—
bability of high—level turbidity that would exceed acceptable water
quali ty standards.

5—21. The freeway site was withdrawn from consideration because of the
excessive costs for retention dikes resulting from the necessarily
elongated configura tion of the fill. Moreover, and most importantly,
there no longer appear s to be a likelihood of parallel time—phasing of
funding for design and construction by CALTRANS due to general delays in
the State highway construction program.

5—22. As noted previously, the Project Document site on the North Spit
is fairly close to the channel and is physically adaptable for disposal
use. In addition , most of the subareas within this site would drain to
the ocean which would avoid concern about direct impacts on bay water
quality. Much of the area is in public ownership under the control of
the city of Eureka and is available for disposal use. This area is con-
sidered to be the most acceptable of those considered and was selected
as the primary disposal site. The optimal choice of subareas for
disposal within this general location is discussed subsequently.

5—23. Disposal on the ocean beach on the North Spit was also considered
as a secondary disposal site. Disposal on the beach could be an accept-
able means of disposing a part of the project dredging, provided , as
noted pre~i1ously, that it is scheduled during or close to the winter
seasc ~~- protect the crab fishery, and that only sand y material be
depos~~ - ~t this site. However , there is some uncertainty about in-
creased ‘- ho~ling at the Bar and Entrance Channel since the predominant
littoral ~~ift is southward. Moreover, possible sediment effects upon
adjacent underwater outfalls of the Louisiana—Pacific and Crown Zellerbach
pulp mills cannot be accurately predicted . Therefore, this site has
been dropped from consideration.

5—24. The other potential disposal areas considered included a small
site on the North Spit that is outside the Project Document site and
miscellaneous low—lying locations on the city of Eureka waterfront.
These latter sites have been proposed for use as possible future indus-
trial sites. They are favorably located insofar as proximity to the
proposed dredging; pumping costs would be relatively low. With adequa te
retention time of the tailwaters, it is expected that turbidity and
other water quality impacts on bay water would be acceptable. However,
the disposal capacity of these sites is small. Therefore, local—interest
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costs for retention dikes would be relatively high for the volumes
involved , and another major disposal site would still be required .
Because of their locations and existing conditions, the use of some of
these sites , in all likelihood , would require mitigation measures. In
addition , these parcels are in various private ownerships which would
pose a problem of availability. For these reasons , none of these sites
are recommended at this time. However, if , at the time of project
dredging, all the necessary permits have been obtained by the owner or
owners , it may be feasible to deliver the dredged materials to some of
these sites. These comments also apply to the marshy pasturelands south
of the corporate limits. Filling these pastures woi~ld also have adverse
impacts on wildlife.

5—25. OPTIMIZATION OF NORTH SPIT DISPOSAL SITE

As previously described , the 290—acre area on the North Spit
which was authorized in the Project Document is reaff irmed as to general
suitability for material disposal. As part of the investigation , the
area was divided into discrete subareas for development of specific site
plans for diking, disposal and drainage. Three major subareas were
identified as physically, economically and environmentally suitable for
disposal use: Sites l3A, l3B and l3C (Refer to Plate 8). Site 13A,
west of the Crown—Simpson pulp mill , has an area of 80 acres and could
accommodate approximately 1.9 million cubic yards of material. This
site is- owned by the Simpson Timber Company . Site l3B , adjacent to the
easterly side of the Eureka Airport , has an area of 60 acres and ~could
accommodate approximately 1.8 million cubic yards. Site l3C, south of
Eureka Airport , has an area of 50 acres and could accommodate approxi—
mately 820,000 cubic yards. Both sites l3B and l3C are on lands con-
trolled by the city of Eureka.

5—26. Utilization of these sites would require perimeter diking, a
settling area for clarif ’cation of dred ge effluent, and drainage tren-
ches. Material would be supplied to the sites by overland and f loating
pipelines connec ted to a hydraulic pipeline dredge. A barge—mounted
booster pump would be required at an intermediate location on the pipe-
line. -

5—27. Sites 13B and l3C have been offered by the city of Eureka to the
Harbor District for use as disposal sites. However, Site 13A does not
appear to be available due to lack of interest by the owner. The use of
this site would interfere with existing railroad facilities serving the
pulp mill. Therefore, Sites 138 and l3C, in combination, were selected
as the primary disposal site.

5—28. The stated capacity of Sites 138 and 13C was limited by the dune
topography. Increasing capacity by raising the height of the retention
dikes was also considered. This would, however, increase the diking
volumes disproportionately; and, would cover the dune crests completely,
thus destroying the irregular, hunmlocky topography of the area and
slowing the rate of natural revegetation. Hence, it was decided that
the use of both subareas 138 and 13C would be required to contain an
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estimated 2.21 million cubi~c yards of dredged material to be r emoved by
pipeline dredging . Retention dikes of from two feet  to 20 feet in
height would contain an estimated 1.8 million cubic yards of material
below the 30—foot contour ja subarea 138. Similar dikes would hold an
estimated 820,000 cubic yards in subarea 13C.

5—29. In summary , on the basis of the post—authorization investigations,
the Project Document plan with some modification as to scope of navi-
gation improvement and the plan of disposal, was reaffirmed as - described
above. This plan is described in detail in the following section.
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Vi - RECOMMENDED PLAN OF IMP ROVEMENT

6—01. GENERAL

The recommended project consists of deepening and widening of
ex i s t ing  channels to improve access to existing commercial terminals
within Humboldt Bay. The new p lan recommends that the existing project
be modified to provide fo r :  (a) deepening of the North Bay Channel to a
depth of 35 feet  between Mile 0.75 to Mile 4 .29;  (b) widening of the
channel bends in the North  Bay Channel at Mile 0.75 , Mile 2.00 , and Mile
2.60 ; (c) deepening the Eureka Channel to a depth of 35 fee t  between
Mile  4.29 and Mile 5.00; (d) deepening and widening of the Samoa Channel
between Mile 4 .29 and Mile 5.84 by increasing the channel depth to 35
feet , and increasing the existing 300—foot channel width to 400 feet ;
and (e) a turning basin beyond Mile 5.84 at the upper end of the Samoa
Channel , 35 feet deep and 1,000 feet wide by 1,100 feet long.

6—02. Local interests are required to provide disposal areas for
dredged materials, including necessary retaining dikes , bulkheads , and
embankments. Disposal of dredged material would be at two primary d is-
posal sites on the North Spit, designa ted as Si tes 13B and 13C , with
disposal capacities of about 1,800,000 and 820 ,000 cubic yards , respec-
tively.

6—03. Works to be constructed by the Corps of Engineers would be paid
for in their entirety by funds provided by the United States and would
consist of dredging in the project channels to provide dimensions de-
scribed in Paragraph 6—04 , below . Aids to navigation would be provided
by the U.S .  Coast Guard with funds of the United States.

6—04 . CHANNELS AND TURNING BASIN

The channel and basin improvements consist of dredging approxi-
mately 2.4 million cubic yards of material. Channels would be dredged
to project depth with a two—foot allowance for overdepth dredging. Side
slopes would be one vertical on two horizontal. The plan improves navi-
gation access by providing increased depths for the convenient passage
of deep—draft vessels and increased and extended dimensions for improved
steerage. The location and description of the channel and basin im-
provements are defined by areas as follows: (Refer also to Plates 1
through 7).
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a. Nor th  Bay Chatmel. The existing North Bay Channel , extending
from Mile 0.75 to Mile 4 .29  is 400 feet wide and 30 feet deep (at mean
lover low water) . The recommended improvements consist of widening the
channel at three bends located at Miles 0.75, 2.00, and 2.60 , and deep-
ening the entire length of the channel to 35 feet.

b. Eureka Channel. The existing 400—foot wide Eureka Channel,
from Mile 4.29 to Mile 5.00 is 30 feet deep , and from Mile 5.00 to Mile
6.30, 26 feet deep. The recommended improvement consists of deepening
the portion of the channel from Mile 4.29 to Mile 5.00 to 35 feet.

c. Samoa Channel. The existing Samoa Channel is 30 feet deep,
300 feet wide and extends from Mile 4.29 to Mile 5.84. The recommended
iiu~ rovements would deepen and widen the entire channel length to prov ide
a depth of 35 feet and a width of 400 feet.

d. Turning Basin. A new turning basin, 35 feet deep, 1,000 feet
wide , and 1,100 feet long would be provided at the head of the Samoa
Channel, immediately beyond Mile 5.84.

6—05. DREDGING AND DISPOSAL SITES

Approximately 190,000 cubi c yards of material would be dredged
from the North Bay channel, between Mile 0.50 and Mile 1.0, and disposed
of at a nearshore ocean disposal site approx imately 1.5 nautical miles
southwest of the harbor entrance. This work would be accomplished by a
Government—owned hopper dredge. The balance of the dredging consists of
2.21 million cubic yards to be removed from the North Bay, Eureka , and
Samoa Channels , and the new turning basin at the head of the Samoa
Channel. This material would be placed on two disposal areas on the
North Spit adjacent to the Eureka Airport. The two sites are designated
as l3B and l3C. Figure 4 -Is a pho tographic illustration of the disposal
Cite plan. Location and a cross—section are shown in Plates 8 and 9.

6—06. Site 13B covers an area of about 60 acres on the northeasterly
side of the airport between the main highway and a drag strip which
parallels the airport runway. Approximately 1.8 million cubic yards
would be accommodated. Retention dikes would vary in height from a
maximum of 20 feet (+30 feet elevation, mean sea level) near the highway
to 10 feet near the drag strip. Filling would begin on the lower (west-
erly) side near the drag strip and proceed upslope toward the highway.
Tailwaters would be retained in a low area in the northwest corner of
the site for settling and clarification, prior to discharge to the ocean
to the west.
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6—07 . Site l3C occupies about 50 acres on the southwesterly side of

the a i rpor t .  Approximatel y 820 ,000 cubic yards would be accommodated .
As in the case of Site l3B , height of dike would vary,  ranging up to 20
feet , and f i l l ing would proceed in the same general fashion. Tailwaters
would be collected in a nearby depression , behind a road embankment west
of the runway, which would act as a settling pond before discharge to
the ocean.

6—08. REAL ESTATE REQUIREMENTS

The local sponsor, the HBHRCD, would be required to obtain
easements for passage of dredge pipes across public and private prop-
erties and roads to reach the disposal sites adjacent to the Eureka
Airport. Use of these land disposal sites will require agreement with
the City of Eureka. In addition, agreement would have to be obtained
from the Humboldt County Road Department to allow dredge pipe crossings.

6—09. At this time, the HBHRCD has not obtained specific easements for
the necessary rights—of—way. A resolution, however , has been obtained
from the City Council offering use of the land disposal sites. (Refer
to Appendix E). No problems are expected in obtaining the other neces-
sary easements since the areas involved are gt.~eral1y undeveloped , with
low—intensity uses which would not be hampered by temporary use as
dredge pipe rights—of—way.

( 6—10. UTILITY RELOCATIONS -

As specified in the Project Document, all utility relocations
must be accomplished at local expense. Utility crossings requiring
relocation are shown on Plate 10 and described in Table 2.

(
~ 
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TABLE 2

UTILITY RELOCATION

Possible
Permit No. - Owner Feature Relocation

PN2—l94O PT&T Telephone Cable Yes

PN62—66 PG&E Two 12KV Cable (elec.) Yes

PN61—lO PG&E 10—3/4” O.D. Gas Line No

PN55—33a PT&T Telephone Cable - Yes

PN71—5 Humboldt Bay 27” I.D. Pipe No
Municipal Water
District

6—li. Owners of these utilities have been advised that the permits
iesued for these installations require the removal or relocation at
their expense, in the event they were found to interfere with current or
future navigation improvements. The owners have responded in writing
that they will cooperate in providing deeper burial for such facilities,
as necessary. It may be necessary to bury the two 12KV submarine elec-
tric power cables owned by the Pacific Gas and Electric Company (PG&E)
to a deeper depth to insure against damage by project dredging or future
maintenance operations. The existing bottom of the bay at the PG&E
cable crossings is several feet below the 35—foot design depth proposed
for the channel and the cables are buried in a trench under an unknown
depth of cover. Since these cables serve only as auxiliary backup
facilities for distribution of electricity, the company has indicated a
preference for temporarily cutting off service during construction, in
lieu of relocating them at this time. The same indeterminate relocation
requirement applies to the Pacific Telephone cables.

6—12. AIDS TO NAVIGATION

The proposed channel widening would require the relocation of
five existing buoys and the addition of new buoys due to the provision
of a new turning basin. The existing and proposed aids to navigation
are shown on Plates 2 through 7.

6-13. BERTH ING IMPR0V~1ENTS BY LOCAL INTERESTS

An item for berthing improvements was included in the Project
Document as a necessary part of the overall plan. The estimated cost of
this non—Federal investment item was based on dredging approximately
300 ,000 cubic yards from certain deep water berths in the North Bay
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channels to provide ber thing depths commensurate with the 35—foot depth
recommended for  project channels. Review of dred ging permits shows tha t
many of these improvements have already been accomplished by local
interests. Since 1965 , approximately 440 ,000 cubic yards have been
dredged from berthing areas in the North Bay, Eureka and Samoa Channels,
including about 70,000 cubic yards during the recent construction of the
North Coast Export Company pier. Current depths of berthing areas
average 32 feet below MLLW. It is estimated that removal of 100,000
cubic yards will be required to bring the berthing area depths to the
required 35 feet.
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VII - DEPARTURES FROM ThE PROJECT DOCUMENT PLAN

7—01. GENERAL

The plan recommended in this memorandum is essentially the same
as that r i~commended in the Project Document. Departures from the Project
Document plan consist of: (a) deletion of the North Bay anchorage area :
(b) widening of one additional channel bend in the North Bay Channel;
(c) widening of the Samoa Channel; and (d) addition of a turning basin
at the head of the Samoa Channel . These changes are discoo~ed in sub-
sequent paragraphs.

7—02. ANCHORAGE AREA

The Project Document recommended the dredging of an anchorage
area in the North Bay, at an undetermined location between the Entrance
Channel and Indian (Gunther) Island, 35 feet deep, 1,200 feet wide and
1,200 feet long. This area has been deleted from the recommended plan
due to a current lack of justification. Studies indicate that benefits
to user vessels would be negligible.

7-03. BEND WIDENING

The Project Document recomeended widening of channel bends in the
North Bay Channel at Miles 0.75 and 2.60. During the current studies it
was determined that widening of an additional bend at Mile 2.00 in the
North Bay Channel was advisable. This feature has thus been added to

— the recommended plan.

7—04. WIDENING OF TUE SAMOA CHANNEL

The Project Document recommended deepening the entire length of
the Samoa Channel to 35 feet from the existing 30—foot depth, but would
have retained the existing width, which is 300 feet. However, it has
been determined that the channel should be widened to adequately serve
user vessels. Therefore, under the recommended plan, the channel would
be widened to 400 feet for its entire length between Mile 4.29 and Mile
5.84.

7-05. TURNING BASIN AT THE HEAD OP THE SA*)A CHANNEL

No new turning basins were recommended in the Project Document.
The current studies revealed that vessels using the terminals on the
Samoa Channel would benefit from provision of a turning basin at the
head of the channel and that the benefits received would exceed the
costs. Therefore, a turning basin, 35 feet deep, approximately 1,000
feet wide and 1,100 feet long, has been added to the recommended plan as
a project feature.
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7— 06. DISPOSAL OF DREDGED MATERIAL

The Project Document authorized the placement of dredged mater ial
within a 290—acre land area on the North Spit. The recommended plan of
disposal would uti l ize two sites totalling 110 acres within the autho-
rized 290—acre area. Currently , it is estimated that 2.21 million cubic
yards of material  would require land disposal and that the recommended
sites have an adequate capacity of about 2.62 million cubic yards. In
the Project Document, dredging quantities were estimated to be 3.75
million cubic yards, exclusive of hopper dredging volume of 87,000 cubic
yards. The difference is due to departures made in project features and
to changes in the channel bathymetry, resulting from natural forces and
periodic channel maintenance.

7— 07 . MODIFICATIONS IN THE REQUIRED ITEMS OF LOCAL COOPERATION

The authorized items of local cooperation appear in paragraph
1—06 , as items (a) through (e). The current items of local cooperation,
include the authorized provisions (with a modification to item [d1) and
five additional provisions listed as items (f) through (j). These items
have been added to assure that the construction, operation, and mainte-
nance of the project will satisfy current Corps policy and specific
legislation by Congress concerning land acquisition, navigation, and
environmental and social concerns. Item (g) has been added to assure
that adequate berthing spaces will be provided for large vessels, out—
side of the project limits, and is in conformance with current berthing
clearance criteria; item (i) provides for envtroninental protection
approximately restoring the disposal site to pre—existing conditions;
and Item (j) assures that local residents will be assured of adequate
drinking water. The modification to item (d) and items (f) and (h) are
generally applied provisions presently required to fulfill legal require-
ments set forth by Congress. The complete list of the currently required
items of local cooperation follows below. The modifications and addi-
tions have been underlined for clarity.

a. Provide and maintain at local expense adequate wharf and
terminal facilities in the North Bay, Eureka, and Samoa Channels open to
all on equal and reasonable terms for the storage, handling, and shipment
of lumber and general commerce. -

b. Provide and maintain, without cost to the United States,
depths in berthing areas and local access channels serving the terminals
and wharves commensurate with the depths provided in the related project
channels.

c. hovide without cost to the United States all lands, ease-
ments , and rights—of—way required for construction and subsequent main-
tenance of the project and for aids to navigation upon the request of
the Chief of Engineers, including suitable areas determined by the Chief
of Engineers to be required in the general public interest for initial
disposal of spoil, and also necessary retaining dikes, bulkheads, and
embankmentments theref or or the costs of such retaining works.
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d. Hold and save the United States f ree  t rom all claims fo r
damages to wharves , piers, and other marine and submarine structures due
to initial dredging - work and subsequent maintenance dredging, except
where such damages are due to the fault or negli~~nce of the United
States or its contractors.

e. Accomplish at local expense all alterations as may be re-
quired to sewer, water supply , drainage, cableways, and other utility
faci l i t ies .

1. Comply with all pertinent provisions of Public Law 9 1—646
in the land acquisition program.

g. Prohibit construction of new terminals and related struc—
eures within 125 feet of the project lines alot~g the North Bay and Samoa
Channels.

h. Establish regulations concerning discharge of pollutants in
waters of the harbor by users thereof, which regulations shall be in
accordance with applicable laws or regulati.ons of Federal, State and
local authorities responsible for pollution prevention and control.

i. Provide for revegetation of the upland disposal sites
including stoclçpiling and restoration of a sufficient amount of topsoil
to adequately reseed the area with native vegetation, and provide
siecial measures to insure propagation of any rare plants found on
the siteà in accordance with plans and specifications prepared by the
Corps of Engineers.

j. Moni’-r ground water quality in active wells that may be
affected by dredge material disposal and undertake measures necessary
to provide adequate drinking water.
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VIII - BASIS FOR DESIGN

8—01. GENERAL

Technical criteria used in design are in accordance with standard
guidelines and practices of the Corps of Engineers. Various aspects of
design are descr ibed in subsequent paragraphs.

8-02. DESIGN OF NAVIGATION FEATURES

Physical considerations in design of channels and related fea-
tures include tides, curren ts, waves, wind , f og, waterway geometry ,
bottom material characteristics, shoaling potential and vessel charac-
teristics. Navigation improvements should be constructed no larger than
needed ; however, expected future requirements based on changes in vessel
sizes or frequency of usage must also be recognized. Pertinent physical
considerations are as follows :

a. Geology and Soils. A report on geology and soils , including
mater ials to be dredged and seismic considerations, is provided in
Appendix C. Most of the material consists of clean sands, with inter—
layers of silt in the upper reaches. -

b. Climate. The average annual rainfall at Eureka is 52 inches.
Due to marine influence, the temperature range is moderate. Stormy
periods occur during the winter season between November and April. Ex—

( tended periods of fog are common in the summer months. The prevailing
winds are from the north—northwest.

c. - Tidal Range and Wave Action. The tidal range between mean
lower low water and mean higher high water is 6.4 feet at the harbor
entrance and 6.7 feet  at Eureka . Extreme low water at Eureka is 3.0
feet below mean lower low water . Veaseis with loaded drafts in excess
o~ 26 feet currently find it necessary to wait for the higher tidal
stages befo re entering or leaving the harbor. (See Figure B— 2 , Appendix
B f or the time—stage relationship of the mean tidal cycle at Eureka).
The entrance channel is exposed to high waves accompanied by high winds
generated by local coastal storms, and to high waves (swell) unaccom-
pan ied by wind , produced by distant, offshore storms. High waves can
occur year—round , but wave action is more severe and frequent during the
winter season. At times, during the winter storm season, wave action
makes the harbor entrance impassable. Available statistics indicate
that significant waves in excess of 30 feet occur annually.

d. Currents. Tidal currents follow the general channel direc-
tions. In the North Bay Channel, the velocity is less than 2 knots, and
does not exceed 3 knots. Between the jetties, the velocity is about 2
knots, with a maximum of about 4 knots.
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e. Vessel Characteristics and Design Vessel. Most cargo vessels
calling at Humboldt Bay within the foreseeable future are anticipated to
have loaded drafts ranging frbm 26 to 31 feet .  There would be very few
vessels with drafts exceeding 31 feet. Vessel lengths of larger user
vessels range from 600 to 750 feet , with beam widths of 80 to 100 feet .
(A discussion of the current and projected vessel fleet is contained in
Appendix B) .  The design vessel selected to aid in design of the North
Say and Samoa Channels has the following dimensions : length — 640 fee t ;
beam — 100 feet; and maximum loaded draf t  — 30 feet (based on the ship
being loaded to capacity with wood chips).

8—03. CHANNEL DEPTh

In design of channels and other navigation features, adequate
clearances between the vessel keel and the bottom must be provided.
Clearance factors are provided to provide for vessel squat, trim, and
maneuverability, as described below.

a. Squat. Sinkage, or squat, is the term given to the hydraulic
phenomenon which causes the lowering of the water surface immediately
surrounding the vessel which, in turn, results in the lowering of the
level of the vessel. It increases with higher speeds and decreases with
an increase in the depth of water under the keel. The amount of squat
is dependent upon the speed of the vessel through the water, the dis-
tance between the keel and the bottom, the trim of the vessel, the
cross—sectional area of the channel and whether the channel is located
in a wide or narrow waterway, whether the vessel is passing or over—
taking another vessel, the location of the vessel relative to the center-
line of the channel, and the characteristics of the ship itself. Based
on observations of similar conditions to those which could be expected
for the channels considered in this report, an allowance of 2 feet has
been made for vessel squat.

b. Trim. A vessel is often trimmed so that the stern is from 1
to 2 feet deeper than the bow. With the stern lowered, a vessel has
better handling characteristics and can ride over the waves rather than
plough through them. One foot has been allowed for trim.

c. Maneuverability. No precise determination of the effect of
shallow water on steering is available, but it is generally recognized
that a vessel becomes difficult to handle and requires large rudder
angles when speed is reduced in shoal water. An allowance of 2 feet has
been made for maneuverability of the vessel and for pitching and rolling
of the vessel. The total clearance required between the keel and the
bottom is thus 5 feet, as tabulated below:
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Navigation Factorii Allowable Depth in Feet

Squat 
- 

2 feet
Trim 1 foot
Maneuverability 2 feet

TOTAL CLEARANCE 5 feet

1/ Principal reference: Corps of Engineers — Report No. 3
of the Committee on Tidal Hydraulics , Chapter 10, Design
of Channels for Navigation, May 1965.

8—04. Based on this clearance, operating minimum channel depths would
normally be 5 feet greater than the loaded vessel draft. For example,
an operating channel depth of 35 feet would be required for safe passage
of the selected design vessel with a 30—foot draft. It should be noted
that provision of an adequate operating depth for the largest user
vessels at all tidal stages is often not economical and that some tidal
delay should be accepted. In this particular case , it has been deter-
mined that the proportion of user vessels with drafts of 31 feet or
greater is not expected to be large enough to justify channel deepening
below 35 feet, MLLW. (See Appendix B for vessel trips by draft). By
the previously—described procedures of maximization of net benefits it
was determined that the optimum channel depth would be 35 feet, MLLW.
Deepening to this depth can be justified by incremental benefits in
reduced tidal delays to the projected vessel fleet, but above this depth
incremental benefits are negligible. (Refer al8o to Section V, Plan
Formulation). Thus, a 35—foot depth has been selected as the design
depth for all navigation features.

8—05. CHANNEL WIDTHS

The minimum width required for safe navigation in a channel is
dependent upon such factors as vessel dimensions and bottom and bank
clearances, traffic frequency, and wave, wind, and current conditions.
Based on one—way traffic conditions to assure good vessel controlla-
bility, the total channel width should be 380 percent of the beam of the
design vessel for a straight channel. Three elements are included in
this percentage allowance: a central maneuvering lane of 180 percent of
the vessel beam, and bank clearance lanes on either side of 110 percent
of the vessel beam. (Reference: Report No. 3 of the Tidal Hydraulics
Committee). These percentages are increased proportionately at channel
bends, depending on the degree of the turn. The design criteria and
resulting channel widths for the North Bay and Samoa Channels for the
100—foot beam design vessel, in both straight and turn alignments, are
shown in Figure 5. These calculations confirm the adequacy of the
existing 400—foot channel width in the North Bay Channel, and indicate
that the Samoa Channel width should be increased to 400 feet. The ex-
isting 300—foot width, as confirmed by conversations with harbor pilots,

39

-~———-— - ~~- --
~~ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

,

~

--- - -----------~- ~~~~~~~~~~~ .- ~~~i4-~~~ ~~~~~~~~~~~ -± - - 
~~~~~~~~~~~~~~~~~~~~~~~~



is clearly inadequate, especially in view of the heavy use of the
terminals on the channel , which curren tly handles about 52 percent of
the commerce in North -Humboldt Bay. Calculations also indicated that
the maximum bend width at Mile 2.00 and 2.60 should be 650 feet and 590
feet, respectively. The bend at Mile 0.75 should be increased by a
variable amount, up to 200wfeet. This turn is at an exposed location
and especial attention was given to the environmental factors  of waves ,
curren ts and shoaling — thus, this width was selected in consultation
with experienced harbor pilots.

8—06. CHANNEL SIDE SLOPES

The channel will be dredged to side slopes of lV on 2H. These
slopes are based on experience from maintenanC.e dredging in the bay.
Except for minor sloughing, they will be stable.

8—07. TURNING BASIN

Turning basins should normally provide a minimum of 150 to 180
percent of the design vessel length for tug—assisted turnarounds, with
added space being highly desirable. Thus, the 640—foot long design ves-
sel for the Samoa Channel would require a turning area with an approxi-
mate diameter of 950 to 1,130 feet. The turning basin designed for the
upper end of the Samoa Channel is generally rec tangular in plan , with
approximate dimensions of 1,100 feet wide by 1,000 fee t long, which
should normally provide adequate turning space.

8—08. DISPOSAL AREA RETENTION WORKS

As described in paragraphs 6—06 and 6—07, retention dikes for
the disposal area would be site—adapted to allow filling with a minimum
of diking. Dikes would be constructed from existing soils in the dis-
posal area and from dredged materials (consisting mostly of f ine to
medium grain sands with some silt). The height of the dikes would vary
from 2 to 20 feet. For stability, the dikes would have a 12-foot crest,
with a lv on 2H inside slope and a 1V on 3.511 outside slope. Adequate
ponding areas would be available for clarification of the effluent prior
to discharge over weirs to drainage trenches leading to the ocean beach.
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IX — ENVIRONMENTAL ANALYSIS

9—0 1. GENERAL

Detailed environmental analysis of the existing proj ect area ,
and of the impacts of the recommended project and the al ternatives con-
sider ed , has been provided in the accompanying Environmental Statement
to this report .  Summary information is given in the following para-
graphs .

9—02. ENVIRONMENTAL SETTING

The primary study area consists of Humboldt Bay, a northern
California harbor about 225 nautical miles north of San Francisco and
156 naut ical  miles south of Coos Bay, Oregon. The bay is separated from
the open ocean by two long, narrow spits, which are separa ted by an
entrance channel. The entrance , which is stabilized by parallel rubble—
mound je t t ies, and certain interior channels are maintained by the
Federal Government to allow use of the bay for commercial shipping and
fishing boats which use docks at Eureka , Samoa , and Fields Landing . The
major commodities handled are outbound forest products such as logs ,
lumber , and wood pulp . The climate of the area is moist and moderate ,
well—suited for the continued long—term p~.oduction of t imber, important
f ish  and wi ld l i f e  resources exist in the bay and its environs .

9—03. THE BAY AND BAY WATERS

The bay varies in width from one—half mile to four miles and is
14 miles long. The daily mean tidal range (between mean lower low water
and mean higher high water) varies from 6.4 to 6.7 fee t, depend ing on
location . The water surface area at high tide is 24.5 square miles ,
fall ing to 7.8 square miles at low tide. The average tidal discharge at
the entrance is 100 ,000 cubic feet per second. The main navigation
channels are maintained 1 y dredging. Four small streams discharge into
the bay: two at the nor th end , one in the central portion, and one at
the south end. They and their sloughs are under tidal influence up to
two miles inland. The tidal flood plains are uniformly level marshland
and mudflats. Several other sloughs exist in the north end of the bay.

9—04. The southern arm of the bay extends about four miles south from
the entrance, gradually widening to the south. A dredged channel ex-
tends two miles from the entrance to Fields Landing, which is about
midway along the east side of the bay.

9—05. North of the entrance a fairly deep natural channel (the North
Bay Channel), which is maintained to a 30—foot depth, courses near the
spi t for about four miles to the junction of the Samoa Channel and
Eureka Channel. The latter channel is dredged for nearly two miles
along the Eureka waterfront. The Samoa Channel, which carries most of
the tidal flow to and from the north end of the bay (Arcata Bay), is
dredged about one mile further across Indian Island Shoal to the village

( )
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of Samoa on the spit. It then continues in its natural state through
the shoal water of Arcata Bay, ultimately joining the mile—long Arcata
Channel, a long—abandoned navigation channel which at one time served
the city ot Arcata.

9—06. Water temperatures within the bay generally range between 50
0

and 60°F, al though shallow areas have a greater range due to solar
warming. Relatively high salinities approaching open sea conditions
occur during the summer and fall months. Lower and more variable
salinities occur during the winter and spring, being inf luenced by
runoff from the creeks which enter the bay.

9—07. Although relatively unpolluted, bay waters do receive discharges
of m~;nicipal wastewaters and industrial effluents. It is expected that
water quality will improve when existing plans of the California State
Water Quaiity Control Board are implemented.’ All such discharges are to
be eliminated as soon as practicable. To meet their obligations,
Humboldt County, Arcata, Eureka and other adjacent communities have
formed a municipal wastewater authority to collect sewage for secondary
treatment and to construct an outfall to the open ocean, so as to
eliminate all sewage discharges to the bay.

9—08. GROUND WATER -

Groundwa ter bod ies occur around the bay within recent aeolian
and alluvial Plio—Pleistocene unconsolidated non—marine sediments. The
locale in which ground water could be affected by the reconunended
project is on the barrier spit north of the harbor entrance (Samoa
peninsula), where bodies of fresh water with thioknesses up to and
exceeding 70 feet float on salt water. Recharge in this area is en-
tirely from the deep percolation of rainfall. Ground water has his-
torically provided the principal water supply to the U.S. Coast Guard ‘ 

-

installation at the south end of the peninsula. However, higher qual ity
water has recently been supplied by a municipal water district which
imports water from the Mad River; only a few private users still depend
on the local supply.

9—09 . BOTTOM SEDIMENTS

Large areas of the bay are quite shallow, with extensive mud—
f la ts  in Arcata Bay and the South Bay. Bottom sediments are composed of
sand , silt and clay. Within the natural and dredged channels, the
winnowing e f f ec t  of the current has greatly reduced the proportion of
fines so that sands and gravelly fractions predosinate, except in cer-
tain teaches where current velocities are generally lower. Within the
North Bay Channel, the bottom substrate consists of loose—to—dense sands
with occasional traces of silt, fine gravel, and shall fragments. Most
of the bottom of the Eureka Channel also conforms to this latter descrip-
tion; the north end is, however, underlain by soft clay. In the south
end of the Samoa Channel, the channel bottom is also underlain by loose-
to—dense sand with occasional traces of silt, gravel and shell. In the
north end, the Channel is underlain by firm clay with shell fragments. 

— 
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k 9—10. HABITAT S

At least eight different wildlife habitats exist in the open
waters of Humboldt Bay- and numerous others in the surrounding land
areas . Open—water habitats that would be affected by the recommended
project harbor f a i r ly diverse populations of fish and benthic organisms.
In all, Humboldt Bay provides habitat for 95 species of f ish.  The
substrate  of existing channels , which are regularly dredged , has lower
habitat values than undisturbed areas.

9—li. The land areas on the North Spit that would be used as disposal
sites for  the recommended dredg ing are dune deposits, lightly to well—
vegetated , with locally—characteristic plants. Noticeable plants in-
clude two species of lupines, goldenrod , sand strawberry , sand verbena,
and Menzie ’s wallflower (Erysimum menziesii) . Important wildlife
species include the black—tailed deer, black—tailed jackrabbits, several
kinds of mice , and the California quail.

9— 12. RARE AND ENDANGERED SPECIES

Four species of birds which occur within the area are considered
to be endangered: the clapper rail; the peregrine falcon; the California
brown pelican; and the southern bald eagle. In addition, three rare and
endangered species of vascular plants occur in the vicinity , although
not on the coastal strand nor near the project channels. Though not
currently listed in the Federal Register as “Endangered” or threatened ,

( the species , Erysimum menziesii, has been found on the proposed disposal
sites and adjacent areas of the strand . This species is of limited geo-
graphic distribution and likely will be included on a list of “Threa tened ”
species being compiled by the Secretary of the Interior under provisions
of Section 7 of the Endangered Species Act of 1973.

9-13. AIR POLLUTION ‘

The air quality in the Humboldt Bay area- is generally considered
to be of fair to good quality. Major sources of pollutants are from
industry and motor vehicles.

9— 14. RECREATION

Being a lightly—populated area , Humbold t Bay ’s recreational
opportunities are primarily associated with the natural features of
northwestern California ocean beaches, coastal lagoons and estuaries,
f reef lowing streams, and inland forests and wilderness areas — including
the Redwoods National Park and several State parks. These opportunities
include such activities as fishing, hunting, boating, camping, picnick—
ing and nature study.
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9-15. CULTURAL , ARCHEOLOGICAL , AND HISTORIC FEATURES

The Humboldt Bay area was inhabited by Indians of the Wiyot
linguistic group prior to settlement in the 1850’s by whites. Approxi-
mately 70 archeological sites of the Wtyots are known to exist on or
near the bay. A number of existing structures date from the early days
of settlements, although most are not of great historical interest.
There is one National Historic Register property nearby at Indian
(Gunther) Island which has a number of important archeological sites.

9—16. ENVIRONMENTAL 11ff ACTS OF THE RECO)QIENDED PROJECT

The environmental impacts of the reco~~ended plan are discussed
in the following paragraphs.

9-17. IMPACTS ON WATER QUALITY

Since most of the dredging would be performed by a hydraulic
pipeline dredge, the turbidity effects will be minimized. In addition,
si.nce the channel bottom consists chiefly o-f sand , the induced turbidity
vi].1 dissipate ainoet i~~ediately by settling. in the northern ends of
the Samoa and Eureka Channels where silt and clay are present, material
would be suspended for several hours, with subsequent dispersal by tidal
currents. The channel deepening would not have measurable short or
long—term impacts on water quality.

9—18. Dredged materials to be deposited on the North Spit would be
placed within retention dikes, and dredge waters would be drained to the
ocean after passing through settling ponds and weirs. The water drain-
ing into the ocean from the ponds would generally be clear, and minimal
turbidity would be created in the surf zone. The actual volume of such
drainage is uncertain, since a large proportion of dredge water can be
expected to percolate directly into the underlying sand dunes.

9—19. Although it is considered unlikely, it is possible that certain
domestic wells within one—half mile of the primary North Spit disposal
sites could be contaminated by the percolation of saline water. As many
as eight households could be affected; fortunately, virtually all of
these could easily be coimected to the local water system which uses
another source. If contamination did occur, it is expected that ground-
water quality would ultimately be restored by the infiltration of rain—
fall; however, it is impossible to estimate how long thin might take.
In the event that any domestic water well-s are found to be degraded by
the disposal operation, the Harbor District has agreed- to bear the ex-
pense of connecting these reaidences to the existing municipal water
supply lines.

9—20. Except for tesporar~y turbidity, water quality impacts from
disposal of hopper—dredged isaterial at the nearshore ocean disposal site
are expected to be minimal. The volume involved, about 190,000 cubic
yards, is considerably less than the annual maintenance volumes which
are disposed of at the same site.
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9—21. IMPACTS ON HABITAT S AND ORGANISMS

Adverse impacts of dredging on habitats and organisms could
result from sediment removal and disturbance. In some areas f ish may
experience clogged gills, but most would be able to swim away unharmed.
Fish eggs and larvae forms may be adversely a f fec ted , but repopulation
within 6 to 12 months can be expected.

9—22. An extensive and fairly diverse community of benthic animals,
consisting predominately of shellf ish , live in and near the channel to
be dredged . This community would be destroyed by dredging. There would
also be some impact on food supply for f ish; however , considerable
benthos would remain in the rest of the bay for f ish  to feed upon.
Since the North Bay Channel is dredged almost annually , rapid recoloni-
zation can be expected .

9—23. IMPACTS ON WILDLIFE AND VEGETAT ION

Impacts of disposal on wildlife and wildlife habitat at the
recommended land sites would include destruction of site vegetation and
displacement of wildlife from the site with increased mortality among
the disp laced animals , pr incipally rodents. Some “islands” of pre-
existing vegetation would remain at the tops of the higher dunes.
Reseeding and natural revegetation would create a habitat generally
similar to that formerly present , except that depressions would largely
be eliminated, reducing oppor tunities for plants which prefer moister
locales. Revegetation will include measures to insure the continued
propagation of the species , Erysiinum menziesii, several hundred of which
are found on each of the two disposal sites (See Para. 17—05 and 17—17).

9-24. IMPACTS ON CULTURAL , ARCHEOLOGICAL , AND HISTORIC FEATURE S

No proper ties listed in the Na tional His tor ic Register will be
af fec ted by the recommended project nor will any other known cultural or
historic sites. Site inspection did not reveal any archeological sites
within the proposed disposal areas , pipeline routes, or drainage ditches.
If such sites do exist, they would already have been disturbed due to
the shifting nature of the dune deposits.

9—25. OTHER IMPACTS

There would be a negligible increase in air pollution as a
result of the project’s growth—stimulating effects. Impacts on recrea-
tion would also be negligible.

9—26. ADVERSE ENVIRONMENTAL EFFECTS THAT CANNOT BE AVOIDED SHOULD
THE PROPOSAL BE IMPLEMENTED

The adverse environmental effects that cannot be avoided should
the proposed project be carried out are: (a) turbidity within the bay
during dredging and at the nearshore ocean disposal site when material

(
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is discharged ; (b) destruction of organisms and alteration of benthic
habitats within the area of the bay bottom which would be dredged; and
(c) possible groundwater contamination on the Samoa peninsula f rem
percolation ot disposal tailwaters.

9—27.  RELATION SHIP BETWEEN SHORT-TERN USES OF MAN’S ENVIRONMENT AND
THE MAINTEN ANCE AND ENHANCEMENT OF LONG-TERN PRODUCTIVITY

Short—term benefits from the recommended dredging would occur in
the form of more efficient ship operation and increased commerce, with
attendant secondary benefits. (In this case, the 50—year project life
is considered to be short term; long—term effects on the environment are
measured in centuries).  There would also be a short—term impact on
benthic habitat  but recovery would occur within a matter of months.
Short—term impacts at land disposal sites would also occur with revege—
tation recuiring several years to return the area to a natural state.
Long— term productivity will be minimally affec ted by this project since
there would be little effect on benthic productivity.

9—28 . IRREVERSIBLE AND IRRETRIEVABLE CO~I21ITMEIqTS OF RESOURCES RESULTING
FROM DREDGING AND DISPOSAL ACTIVITIES

Irretrievable resource commitments include project expenditures
for labor , t~uel and ocher materials and equipment depreciation . In
addition, benthic organism. and some inhabitants of land disposal ~jreas
would be destroyed. This project does not appear to involve any irre-
versible commitment of resources since the deepened channels would even-
tually return to their p-re—existing shallower state without regular
maintenance; benthic organism. would repopulate the affected areas; and
wildlife habitat at the land disposal site would be restored naturally.

9— 29. ENVIRONMENTAL ANALYSIS OF ALTERNATIVES CONSIDERED

As discussed in Chapter V — “Plan Formulation ,” several alter—
natives were considered in lieu of the recommended project. These
included: “no action,” different areas of possible channel and navi-
gation improvements with alternative channel depths; and different
disposal sites. The environmental factors were important determinants
in the screening and selection of alterna t ives , especially the disposal
sites. For purposes of comparison with the environmental impacts of the
recommended plan, impacts of the alternatives are summarized below.

a. “No Action.” Under this alternative, the project area would
remain as is. There would not be any adverse effects from dredging or
disposal on natural resources. As noted, this alternative was not
selected since adverse economic impacts do appear to be large, and there
is a demonstrated need for navigation improvements.
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b. Alternative Areas of Channel Dredging and Alternative Depths.
As described in Paragraphs 5—08 through 5—10, lengthening or shor tening
of the channels was investigated but was rejected because economic needs
would not be served . Construction of the Project Document plan was also
considered but for economic and operational reasons was modified to
delete an authorized anchorage area, add a turning basin at the head of
the Samoa Channel, and widen the Samoa Channel. In addition, alterna-
tive channel depths were investigated . However, the selection of the
authorized 35—foot channel depth was reaffirmed since it provided maxi-
mum net benefits. All of the above considered alternatives would have
impacts which would not be qualitatively different from the recommended
plan . In addi tion , the quantitative d i f fe rence between the Project
Document plan and the recommended plan would be small.

c. Alternative Disposal Sites.

(1) Deep—Ocean Site. This site was br iefly considered but
was removed from consideration since the dredge material was determined
to be acceptable for disposal at a closer , more economical site. If
this site were used, environmental impacts would consist of temporary
turbidity during disposal and possible smothering of benthic organisms.

(2) Nearshore Ocean Site. This site would be used for
disposal of 190,000 cubic yards of hopper dredging as part of the recom-
mended project construction. In addition, this- site was briefly con-
sidered for disposal of all dredging within the bay . However, this
proposal would require the use of clamshell dred ges with barge hauling,
which is more expensive than hydraulic pipeline dred ging with land
disposal and has somewhat greater environmental impacts due to higher
induced turbidity during dredging. If this site were used , environ-
mental impacts would , as at the more distant site, consist of temporary
turbidity and possible smothering of benthic organisms.

(3) In—Bay Site Near Buhne Point. Placement on the beach
at this location was rejected because strong wave action would move the
material from the beach into nearby navigation~channels. Environmental
impac ts, if this site were used, would include possible smothering of
organisms on the beach face and adjacent bottom areas and turbidity
during construction, which in all probability, would exceed acceptable
water quality standards of the North Coastal Rogion Water Quality Con—
trol Board.

(4) Freeway Site. Placement of dredged material on the
freeway 8ite was rejected because of excessive costs f~r retention dikesand the likelihood of delays in freeway construction. If this alterna-
tive were used, environmental impacts due to filling would be limited
since most of the area would be urban; however, a small area of salt-
water marsh would be destroyed. Groundwater contamination of uncertain
extent could result from percolation of impounded tailwaters.
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(5) Miscellaneous Land Sites. Miscellaneous sites including
low—lying, undeveloped lands on the Eureka waterfront were considered ,
but were rejected due to their small disposal capacities and the multip le
ownerships involved. Environmental impacts of possible filling on these
sites would vary depending upon location. Impacts would consist pri-
marily of destruction of saltwater marshes, although some of the sites
considered are essentially barren upland parcels. Marshy pasturelands
south of the Eureka city limits were rejected due to adverse effects ~ t

wildlife as well as small disposal capacities and multip le ownership. .

(6) Site 13A, North Spit Site. Environmental impacts
resulting from the use of this site would be essentially the same as
those on the adjacent sites (138 and l3C) selected as disposal locatio~for the recommended plan. If this site were to be used, the princ i pa l
impacts would consist of destruction of most site vegetation and in—
creased mortality among the displaced animals , and possible local con—
tamination of groundwater from percolation of disposal tailwater.. In
addition, disposal on the site would interfere with existing railroad
facilities serving an adj acent pulp mill. The land owner, who also has
an interest in the mill, is not interested in filling at thi, time.
Therefore, disposal. on Site 13A was also rejected.

(7) Ocean Beach Site. This location was considered a. a
secondary disposal site. However , it was ultimately rej ec ted because of
uncertainty about increasing shoaling of the Bar and Entrance Channel
and the adjacent underwater outfalls of the Louisiana-Pacific and Crown
Zellerbach pulp mills. If this site were used, the environmental ia-
pacts would consist of turbidity in the surf zone and nearby offshore
waters. Since a commercial Dungeness crab fishery operates off of these
beaches f rom December th rough early summer , it would be necessary to
limit the disposal period to the winter season when the crabs are
fu rther offshore. In addition , beach disposal should be limited to
sandy materials to protect the crabs from possible turbidity effects.
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X — SOCIO—ECONOMIC ANALYSIS

10—01. GENERAL

The social and economic profile of existing conditions in the
Humboldt Bay area and socio—economic impacts of the recommended project
and alternatives are discussed in detail in Appendices A and D, respec-
tively.

10—02. Existing socio—economic conditions in the Humboldt Bay area are
characterized by a stable population , high unemployment , low disposable
income , heavy dependence on the t imber resource and increasing deep—
draft waterborne shipment of lumber and other forest products.

10—03. POPULATION

The Humboldt County population increased from about 42,000 in
1930 to a peak of about 105,000 in 1960, then declined to about 100,000
in 1970, and presen tly stands at about 103,000. Most of the increases
were in the 1940’s and 1950’s as a result of the building boom af ter
World War II. The population decline between 1960 and 1970 was the
result of outmigration due largely to severe cutbacks in employment in
the lumber industry. The recent increases are mostly attributable to
the opening of the College of the Redwoods and the doubling of enroll—
merit at Humboldt State University.

10—04. EMPLOYMENT

Historically, the lumber industry has provided the greatest
employment opportunities in Humboldt County, accounting for nearly 28
percent of total employment in 1970 and decreasing to about 24 percen t
in 1974 . In recent years , the decline in employment withis the lumber
industry has been more than offset by increases in other employment
sectors , primarily in government, services, finance, and wholesale and
retail trades. While total employment increased from about 36,600 in
1970 to about 36,900 in 1974, the total labor force increased from
38,000 to 44 ,400 for the same period. This greater increase in the
total labor force compared to total employment has resulted in unemploy-
ment rates of about 10 percent in 1970 and about 12 percent in 1974, one
of the highest in the State of California.

10—05. INCOME

In 1971, the median disposal income per household for Humboldt
County was about $7,580 compared to the median for the State of $9,120.
Wages and salaries in Humboldt County has consistently accounted for
about 60 percent of total income with proprietor’s income and property
income accounting for about eight and 13 percent, respectively. Un..-
ployment and social security incomes, which have shown a marked increase
in the past few years, total about 15 percent. The relatively low
median disposal income , together with the high unemployment and social
secur ity incomes , is indicative of a stagnant economy .
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10—06. TIMBER RESOURCES

Over the 6—year period , 1960—1965 , the five—County tributary
area (Del Norte, Humboldt, Mendocino, Siskiyou and Trinity) to H*mboldt
Bay produced an average of about three billion board feet of timber
annually . Since then , production has declined, reaching about 2.5
billion board feet in 1970, and the current sustained—yield level of
about 2.3 billion board feet. It is expected that timber production
will st ay at the present level -for the foreseeable future.

10—07. WATERBORNE COMMERCE

While timber production declined from 2.9 billion board feet in
1965 to 2.5 billion board feet in 1970, waterborne shipment of lumber
and forest products increased from 723,000 tons to 1,664,000 ton for the
same period. After the slow—down caused by waterfront strikes in 1971—
72 , shipments are again on the rise, reaching nearly 1,400,000 tons in
1974. The reasons for the increasing shipment are two—fold: foreign
demands and technological advances in the lumber industry which allow
utilization of a greater percentage of each tree harvested. (For
additional discussion on vaterborne commerce , refer to Section XII.)

10—08 . SOCIO—ECONOMIC IMPACTS OF THE RECOMMENDED PROJECT

Proj ect construction will produce long—tern savings in transpor-
tation costs in the amount of $697,000 annually, and a limited number of
short—term construction jobs and related socio—economic effects. Trans-
portation cost savings realized from the project are a national economic
benefit and provide the primary economic justification for project
construction. Project economic benefits are discussed in detail in
Section XII. Other socic—economic impacts, both direct and indirect are
discussed below. - -

10-09. CONSTRUCTION ~4PL0YMENT 
-

With the exception of a small amount of dredging by a Government-
owned hopper dredge at the harbor entrance where hazardous sea conditions
exist, project dredging would be by contracted equipment (hydraulic
pipeline dredge) and services. It is estimated that about 18 construc-
tion workers would be employed for a minimum of 20 months to complete
project contract dredging. In addition , a number of heavy equipment
operators would be employed for an estimated 36 man—months in the con-
struction of dikes for the retention of dredging material. It is also
estimated that about 80 percent of the total $6.0 million construction
coSt , or $4.8 million , would be spent in Humboldt County in the form of
wages of about $2.2 million, and operational supplies and services , $2.6
million.
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10—10. SECONDARY ECONOMIC IMPACT

Secondary economic impacts are those that are induced by the
direct impacts. For instance, direct income of construction workers ,
when spent locally, would create additional jobs and incomes for others
as well as tax revenues for the various levels of government. In the
Humbold t Bay area, studies have estimated the indirect impacts to be
about 1.6 times the direct impacts. Therefore, the recommended project
would generate secondary economic impacts of about $7.7 million ($4.8
million x 1.6) for a total economic impact of $12.5 million over the
construction period. The economic impacts of a large construction proj-
ect usually drops -drastically upon project completion. However, some
economic impacts generally persist and continue to add to the gross
national product, often due to the new business and services generated
from such a project.

10—11. PUBLIC FACILITIES AND SERVICES

The recommended project, because it would employ only a small
number of workers for a relatively short period of time, is expected to
place little or no pressure on public facilities and services such as
housing and public schools for the construction workers and their families.

10—12. TRANSPORTATION SERVICES

Due to rugged terrain and its relatively isolated location,
Humboldt Bay and its tributary area are more dependent on the economies
of waterborne commerce than most of California. Improvement and mainte—
nance of efficient navigation facilities for the shipment of lumber and
forest products, the primary industry of the area , would significantly
contribute to the general economic and social well—being of the people
of the Humboldt Bay area. - -

10—13. PORT EMPLOYMENT

There are 34 full—time employees that work in marine cargo
handling and towing and tugboat services in the Humboldt Bay Harbor
area. These jobs provide a yearly payroll of about $415,000. Other
direct employment related to oceanborne commerce includes freight
forwarders , warehousemen , truckers and others . However , these numbers
are not known . It is expected that the recommended project would have
only a minor beneficial impact on this employment .

10—14 . LOCAL AND REGIONAL GROWTH

The recommended project is not expected to produce substantial
impacts toward regional growth , but is believed to be significant for
maintaining existing economic activity with moderate growth. It i. not
possible to predict if failure to improve port facilities could cause a
sudden drop in business activity due to loss of a competitive position;
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but cancellation of port calls by larger, more economically—efficient
vessels could occur in the highly competitive international shipping
industry. Recreationat boating should benefit from channel deepening in
Humboldt Bay as the use of Luger commercial vessels would mean fewer
vessel trips, less traffic congestion and more maneuvering area for
small craft.

10—15. LOCAL LAND USE

Deposition of dredged material at the authorized and recommended
disposal sites would provide some land enhancement potential sometime in
the future . However, there are no definite plans for development at
this time , and therefore , no benefit can be identified. Placement of
dredged material on Site l3B could make this dune area less desirable
for its present informal use by recreational vehicles, but would not
preclude continuation of such use in the future. The use of Site 13C
would temporarily degrade the existing wildlife habitat. However , the
dredged material is more fertile than the dune deposits and could be
more conducive to growth of vegetation. It would be less prone to
erosion than the existing dune deposits. Therefore, the disposal of
dredged materials on these sites is expected to increase their long—term
carrying capacity.

10—16. Site plans for th. disposal areas are designed to promote re-
tention of moisture and revegetation. Local interests would be spe-
cifically required to revegetate the sites.

10—17. TAX REVENUE

It is estimated that potential local tax revenue that would be
generated by the direct and secondary economic impacts ($12.3 million)
of the recommended proje ct would amount to about $750,000 over the

• construction period.

10—18. PROPERTY VALUE AND BUSINESS ACTIVITY

Project construction activities are not •zpected to have a sig—
nificant effect on property values du. to the small labor force in-
volved. However, long—term increases in value of waterfront industrial
property due to the project are expected to be more significant. Mod—
crate growth in business and industrial activ ities in the project area
can be projected based on the capability of the deeper channels to
accommodate modez-n cargo vessels,

10—19 . LOCAL GOVERNMENTAL ENTITIES

Project construction is contingent on the ability and willing—
ness of non—Federal interests to meet certain obligations as specified
in the Project Document. These obligations have been assumed by the
Humboldt Bay Harbor, Racrsation and Conservation District , a county—wide
district creatsd by the California Stats Legislature. The City of
Eureka is assisting the District in furnishing the lan d disposal areas .

C)
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10—20. SOCIO—ECONOMIC ANALYSIS OF ALTERNATIVES CONSIDERED

Other alternatives considered for consttuction would have
proportionately different impact depending on the scope of improvement.
Quantitative analysis of these impacts was not undertaken.

a. “No Action”. Under this alternative, the project area would
remain unchanged. There would not be any stimulation of the local
economy by contractor and employee expenditures during construction of
navigation improvements. Shipping problems would continue due to tidal
delays and inability to fully utilize cargo capacity. Continuance of
these problems may af fect  the competitive position of Humbold t Harbor
and , indirec tly,  the tributary area, as a whole.

b. Alternativc Areas of Channel Dredging and Alternative Depths.
Quantitative dollar impacts of these alternatives would vary with the
size of the construction contract. Post—construction impacts would be
very similar to those of the recommended plan.

c. Alternative Disposal Sites. Alternative disposal sites
considered included: deep and nearshore ocean locations; in—bay at
Buhne Point; on—land at the proposed CALTR.ANS freeway site; miscel-
laneous waterfront locations in the city of Eureka; and Site 13A on the
North Spit. Post—construction socio—economic impacts of the ocean loca-
tions, the in—bay site, and Site 13A would be minimal since land en—
hancement would be either lacking or negligible. The freeway site, if
utilized, could have provided a cost savings to CALTR.ANS, which could
then use the savings on cap ital improvements elsewhere. However, since
these benefits would be applied statewide, the socio—economic benefits
would be d i f fuse, rather than specific to a particular area. Filling at
the miscellaneous waterfront sites would appear to create land enhance-
ment benefits to local interests; however , at the present time it is
questionable if a use (presumably industrial) of such sites would
occur. Therefore, a projection of social and economic benefits cannot
be made .
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XI — COST ESTIMATE FOR THE RECOMMENDED PLAN

11—01. GENERAL

The total first coat for the recommended project is estimated to
be $6,660,000, including a cost of $5,580,000 to the United States and
$1,080,000 to local, interests. The coat to local interests excludes
self—liquidating items such as structures, roads, and utilities.

11—02. SUMMARY ESTIMATED OF FIRST COSTS

A summary of the estimated first costs for the project, based on
November 1975 price levels is given in Table 3.

TABLE 3

SUMMARY OF ESTIMATED FIRST
COST FOR NAVIGATION CHANNEL IMPROVEMENTS

HUMBOLDT HARBOR AND BAY, CALIFORNIA

* Item Total

FEDERAL COSTS

.07 Channel Dredging ** $ 4,945,000

.30 Engineering and Design 346,000

.31 Supervision and Administration 249,000

Total Cost of General Navigation Facilities
(Cost to Co’~ps of Engineers) $ 5,540,000

Aids— to—Navigat ion , U .S.  Coast Guard 40,000

Total Federal Cost $ 5,580,000

NON-FEDERAL COSTS

Lands and D ges $ 10,000

&etention Works 685,000

Ut ili ty  Relocations 200,000

Dredging of Berths 185,000

Total Non—Federal Costs ** $ 1,080,000

TOTAL COST 07 P10.3Rd $ 6,660,000

* Cost account ~~~ ar defined in ER 11—2—240.
** Includes appropriate contingency (see detailed cost estimate,

Paragraph 11—05) .
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11—03. COMPARISON OF PRESENT ESTIMATE OF FIRST COSTS WITH PREVIOUS
ESTIMATES

A comparison of the present estimate of f i rs t  costs with the
Project Document cost and with latest approved project cost estimate
(PB—3) is shown in Table 4.

(
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11—04 . The d i f fe rences  in costs between the present estimate and the
previous approved estimates are explained below:

a. Federal Costs:

(1) Dredging. The estimated dred ging costs for  the Proj ect
Document p lan were based on the excavation and disposal of 87 ,000 cubic
yards of material by hopper dred ge and 3,746 ,000 cubic yards by hydraul ic
pipeline dredge at unit prices of $0.34 and $0.53 ’. respectively, with a
resulting cost , including contingencies, of $2 ,289 ,000 . The latest PB—3
estimate (1 October 1975) of $4 , 740 ,000 was based on proportionate
estimates of inflat ion app lied to the Project Document plan. The cur-
rent estimate for the recommended plan of $4,945 ,000 is based on the
excavation and disposal of 190,000 cubic yards of material by hoppcr
dredge and 2 ,210 ,000 cubic yards by hydraulic pipeline dredge at unit
prices of $0.90 , and $1.50 to $1.90 , respectively. The recommended p l.. n
has a higher cost than the other estimates due principally to inflationary
increases in the cost of dred ging . These inflat ionary increases more
than o f f s e t  the reduction in estimated dred ging quantities from 3,833,000
cubic yards in the Project Document to 2 ,400 ,000 cubic yards for the
recommended plan. The recommended plan has lower quantities than the
Project Document plan due to elimination of anchorage—area dredging of
1,211,000 cubic yards and survey data indicating that dred ging volumes
would be less than anticipated . This reduction was partially offset by
the addition to the recommended plan of a turning basin at the head of
the Samoa Channel and widening of the Samoa Channel.

(2) U .S.  Coast Guard Aids to Navi gation. The PB—3 estimate
for  aids to navigation of $30,000 was unchanged from the Project Locument
Plan . The current estimate of $40,000 reflects increases in equipment
and installation costs.

(3) Engineering and Design. The PB—3 estimate for this
item was $180,000 above the Project Document cost due to increases in
Federal salary levels , building rentals and additional costs for envi-
ronmental analysis and assessment. The current cost for engineering and
design shows a further increase of $121,000 due primarily to an increased
scope of investigation and coordination including added enviroumental,
economic , and engineering studies, par ticularly with regard to disposal

• areas .

(4) Supervision and Administration. The PB—3 estimate of
$135,000 was $69,000 above the Project Document figure due to increase
in Federal salary levels. That figure has been further increased by
$114 ,000 to $249 ,000, to reflect  recent experience which shows that
actual costs in supervision and administration exceed the assumed per—
centage of total dredging costs given in the latest PB—3 estimate.

f
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b . Non—Feaerai Costs:

(1) Lands and Damages. No allowance was aade for this item
in the Project Doci~ en~ P4.an and the latest PB—3 estimate. It has been
included to cover the estimated administrative cost of obtaining ease-
ments and short—term leases for rights—of—way for dredge p ipelines and
contractor access, at am estimated cost of $10,000. This total includes
minor costs to cover possible water connections for eight residences.

(2) Retention Works. The estimated cost for this item in
the Project Document was $113,000 — which was increased to $235 ,000 in
the latest P8—3 estimate due to increases in price levels for diking and
drainage control works. The current estimate shows a further increase
of $450 , 000 for  a total cost of $685,000 due to refinements in quantity
and cost estimates and ipcreased price levels.

(3) Relocations. The Project Document Costs for reloca-
tions were increased by $110,000 in the P8—3 eatimaçe to a total of
$210,000 to account for increases in price levels. The current estimate
for this item-is $200,000, reflecting a refined coSt- estimate.

(4) Dredging of Existing Berthing Facilities. The latest
P8—3 estimate for this item was $805,000, an increase -of $405,000 over
the Project Document estimate, based on increases in price levels for
dredging. This cost was based on the excavation and diBpOsal of approx-
imately 400,000 cubic yards of material from the berthing areas.
However, in the ten years since completion of the pre—authorization
studies, local interests have completed most of the required deepening
on their own initiative. The current estimate of $185,000 for the
recommended plan is, therefore, based on the removal of the remaining
volume of 100,000 cubL yards.

11—05. DETAILED ESTIMATE OF FIRST COST

The detailed estimate of project first cost is shown in Table 5 ,
based on November 1975 price levels.
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XII - ECONOMIC ANALYSIS OF THE RECOMMENDED PLAN

12—01. GENERAL

Economic studies consisted of: (a) assemblage of a social and
economic profile of existing conditions in the project area; (b) projec-
tions of vessel traffic and cargo based on a review of histor ical recor ds
and current conditions, with an analysis of resulting project benefits;
and (c) a socio—economic assessment of the effects of the recommended
project. Study results are described in detail in Appendices A, B, and
D, respectively. The following paragraphs summarize and compare project
benefits and costs.

12—02. SUMMARY OF TANGIBLE BENEFITS

Tangible dollar benefits in transportation savings would result
from navigation improvements. These benefits are considered to be general
in nature. It was determined that there are no strictly local benefits,
such as land enhancement, that would be applicable. Land enhancement
benefits at the primary disposal sites would be negligible. This matter
is discussed in detail in Paragraph B—39, Appendix B.

12—03. Transportation benefits consist of three categories of savings
in vessel operating costs: elimination of tidal delays; more efficient
use of cargo capacity; and elimination of vessel backtracking — as de—
scribed below (a full explanation appears in Appendix B):

a. Elimination of Tidal Delays. Under current project condi—
dons, considerable time is lost by deep—draft vessels awaiting higher
tides so they can operate in the North Bay. Within Humboldt Bay, an
operating minimum channel depth is normally five feet greater than the
loaded vessel draft. With the existing channel depth of 30 feet at mean
lower low water and the mean diurnal tidal range of 6.4 feet, vessels
drawing 26 feet or greater will encounter significant delays in the
North Bay Channel. Assuming regular arrival of vessels throughout the
mean d-~t1y tidal cycle, the hours of delay, with and without the rec—
ommended deepening to 35 feet , were determined for the decades from 1980
through 2030 , using a projected vessel fleet. Benefits were determined
by multiplying average vessel operating costs by the reduction in tidal
delays . Equivalent average annual benefits for elimination of tidal
delays amount to $288,000.

b. Topping Of f with Lumber and Other Forest Products. Part of
the lumbar produced in the Humboldt Harbor tributary area is shipped
into the San Francisco lay area by rail or truck for topping off on
deep—draft vessel, destined for overseas markets. (Topping off , in this
case , esan. d loading lumber to bring the vessel to its maximum
practica l loaded draft.) With present depth restrictions, this practice
could be expected to continua, and to increase since there is a trend
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to increased use of deep—draft vessels in the lumber trade . But , with
provision of a deeper channel, lumber which would otherwise be sent to
the Bay area by truck or rail for topping off would instead be placed
directly on vessels departing from Humboldt Harbor. Therefore, cost
savings would resul t, essentially equal to the differential transport
costs between land and sea transport. A survey of current and expected
industry practice was made to determine a projected division of such
savings by trade routes , and a weighted savings per ton of top—loaded
cargo was estimated . When applied to projected vessel t r a f f i c  that
would be topped off , equivalent average annual benefits amount to
$316 ,000. -

c. Elimination of Vessel Backtracking. Because of restricted
channel depths , about nine deep—draft vessels per year currently back-
track from Humboldt Harbor to fully load before proceeding to foreign
ports. These ships , which are greater than 21,000 deadweight tons,
normally begin from Vancouver , British Columbia and work their way
southward to Humboldt Harbor.  To complete loading, they must “back-
track” either to Vancouver, or more commonly to Coos Bay , Oregon to
fu l ly  load . These return trips , which are not projected to increase
over the project life, would be eliminated by provision of a 35—foot
deep channel in Humboldt Harbor. These vessels could then be fully
loaded with lumber produced within the Humboldt Bay tributary area. In
all , 143 hours of additional vessel operating hours would be eliminated
annually with an estimated cost savings of $93,000 per year.

( 12—04. Transportation savings are summarized in Table 6.

TABLE 6

SUMMARY OF BENEFITS

Category Average Annual Benefits

Savings in Transportation Costs

Elimination of tidal delays $ 288,000

Topping off with lumber and -

other forest products 316,000

Elimination of vessel backtracking 93,000

Total $ 697,000

(
~ 
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12—05. SECONDARY BENEFITS

Besides the transportation saving, benefits discussed in the
previous paragraph, othàr secondary and intangible benefits would result
as a result of the project and project construction. These benefits,
which have been discussed in Section X, are provided in detail in
Appendix D.

12—06. The most notable of these benefits are the direct economic
impacts during construction resulting from expenditures of about $4.8
million by the contractor and his employees and indirect economic im-
pacts of about $7.7 million induced by the direct expenditures . Also ,
the direct and indirect economic impacts would generate about $750,000
in local tax revenue during the construction period.

12—07. Reliable estimates of the long—term economic effect of the
project are difficult to make. However, it is believed that the pro-
vision of improved .±annels would stimulate local and regional growth by
improving the competitive position of Humboldt Harbor.

12—08. ANNUAL PROJECT COSTS

Estimated annual project costs for the project modification are
$308,000, composed of amortization of the project first costs of $271,000
and increased annual maintenance costs of $37,000, as discussed below:

a. Amortization of Prolect First Costs. Amortization of the
project first costs of $6,660,000, based on an applicable interest rate
of 3—1/4 percent and project economic life of 50 years,1 is $271 ,000
annually.

b. Increased Annual Maintenance Costs. Dredging records in-
dicate an average of 48/200 cubic yards of material is removed annually
from existing project channels within the various rea~hee of the recom-
mended project modification. An empirical formula was used to estimate
the increased dredging required to maintain the project improvements,
taking into account existing dredging quantities, existing channel
areas , additional area from channel widening, and increased channel
depth. The resultant increased maintenance quantities are 28 ,200 cubic
yards annually . Assuming the continued use of Government—owned hopper
dredges for maintenance of project channels, the estimated average
annual increase in maintenance dredging cost as a result of the recom-
mended project modification is $37,000. Detailed computations by
project reaches are shown in Table 7.

12-09. BENEFIT-TO-COST RATIO

With estimated annual benefits of $697,000 and estimated annual
costs of $308,000, the benefit—to—cost ratio is therefore 2.3 to 1.
Incremental economic justification for s*ch project reach is discussed
in Paragraph 12—10. -
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12—10. INCREMENTAL ECONOMIC ANALYSIS

Allocation of the total project benefits to the variøus channel
reaches was analyzed, based on existing deep—draft vessel calls, new
cerminals, and projected vessel trips. The benefits thus allocated to
the Samoa Channel were further analyzed to determine the portion assign-
able to the recommended turning basin, Benefits attributable to the
turning basin were based on adci~tional vessel operating costs due to
delays. These apply to those larger vessels using the Samoa Channel
that are required to wait for a high tide to turn around in the area
beyond the end of the channel under existing conditions. Details are
included in Appendix B. Benefit—to—cost ratios for the separate reaches
are shown in Table 8, whIch indicates all project elements to be economi-
cally justified.

TABLE 8

COMPARISON OF BENEFIT AND COST
BY CHANNEL REACHES

Channel Annual Annual Benefit—to—Cost
Reach Benefit Cost Ratio

Nor th Bay $202 ,000 $114,000 1.8
Channel

Eureka 133,000 28,000 4.8
Channel

Samoa 362,000 l66 ,~)00 2.2
Channel

Channel (255 ,000) (79 ,000) (3.2)

Turning Basin (107 ,000) (87 ,000) (1.2)

Total $697,000 $308,000 2.3
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XIII - SCHEDULE FOR DESIGN AND CONSTRUCTION

13—01. GENERAL

Project construction would consist of dredging and disposal.
The major portion of the dredging would be performed by hydraulic pipe-
line dredging, under cont ract, and a smaller portion would be by Govern-
ment hopper dredge, using hired labor. The respective quantities for
each method are 2 ,210,000 cubic yards and 190 ,000 cubic yards .

13—02. SCHEDULE AND FUNDING

Funds in the amount of $500 ,000 are included in the FY 1977
budget for initiation of project construction in 1977. Plans and
specifications for the contract dredging would be completed in January
and construction would begin in May 1977. Completion would follow 20
months later , in January 1979 (F? 1979). DikIng for the retention works
would be constructed , at the expense of local interests, prior to initi-
ation of the contract dredg ing.

13—03. Therefore, as currently scheduled, the total time to complete
both phases of construction would be about two years from the spring of
1977 to early 1979. Federal f unds for the Corps of Eng ineers would be
required as shown in Table 9. Plans for hopper dredging would be com-
pleted in Jan uary 1978 and construction would begin In the following
spring (F? 1978), with scheduled completion two months later.
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)
TABLE 9

REQUIRED CORPS OF ENGINEERS FUND S

Fiscal Funds Funds Work
Year Budgeted Required Items

1977 $ 500,000 Initiate & Complete Plans
& Specifications for
Contract Dredging

Initiate Contract Dredging

1978 $3,500 ,000 Initiate & Complete Hopper
Dredging
Continue Contract Dredging

1979 $1,340,000 Complete Contract Dredging
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XIV - OPERATION AND MAINTENANCE

14—01. Channel maintenance within project limits would be a Federal
civil—works responsibility of the Corps of Engineers. Aids to navigation
would be operated and maintained at Federal expense by the U.S. Coast
Guard. Berthing maintenance and maintenance of landside facilities
would be the responsibility of local interests.

14—02. The existing project is maintained annually by Government hopper
dredge. Most of the volume is removed from the Bar and Entrance Channel
which must be dredged annually. The Fields Landing Channel to the South
Bay is also maintained annually. The North Bay, Eureka, and Samoa
Channels are maintained at irregular intervals. With the proposed
project changes, the average annual maintenance quantities would in-
crease, but there would not be an increase in the frequency of dredging,
since the shoaling rates are generally moderate to slight in the North
Bay, Eureka, and Samoa Channels. With the changes, annual maintenance
costs would increase by $37,000 to a total of $109,000. The $37,000
increment includes consideration of a 2—foot allowance for overdepth
dredging.
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XV - COST ALLOCATION

15—01. GENERAL

Project costs include only non—self—liquidating features.
Specifically, for Federally—constructed improvements, these items con-
sist of deepening, widening, and extension of the existing project
through dredging, including delivery of the dredged material at the
disposal site. Non—self—liquidating items, to be provided by local
interests, consist of lands and damages, utility relocations, retention
works for dredged materials, and excavation for vessel berths outside of
the project limits. Excluded self—liquidating items which would be
provided by local interests include wharfs, land structures, equipment
and utilities.

15—02. All tangible benefits, which are solely transporidltion savings,
are general in nature. Local benefits, such as land enhancement are
considered to be negligible. Therefore, following normal policy, the
Federal Government would bear all costs for new dredging and future
maintenance of the channels and aids to navigation. Local interests
would bear a significant portion of total project first cost in meeting
their obligations, as listed in the succeeding paragraph.
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XVI — PROPOSED LOCAL INTEREST COOPERATION

16-01. ITEMS OF LOCAL COOPERATION

The proposed items of local cooperation that are required for
project implementation are listed. The local, cooperating agency would
be the Humboldt Bay Harbor, Recreation and Conservation District (HBHRCD),
a duly constituted entity with adequate financial capability to carry
out all required items of local cooperation as listed below:

a. Provide and maintain at local expense adequate wharf and
terminal facilities in the North Bay, Eureka, and Samoa Channels open to
all on equal and reasonable terms for the storage, handling, and shipment
of lumber and general commerce;

b. Provide and maintain, without cost to the United States,
depths in berthing areas and local access channels serving the terminals
and wharves commensurate with the depths provided in the related project
channels;

c. Provide without cost to the United States all lands, ease-
ments, and rights—of—way required for construction and subsequent
maintenance of the project and for aids to navigation upon the request
of the Chief of Engineers, including suitable areas determined by the
Chief of Engineers to be required in the general public interest for
initial disposal of spoil, and also necessary retaining dikes, bulkheads,
and embankments theref or or the costs of such retaining works;

d. Hold and save the United States free from all claims for
damages to wharves, piers, and other marine and submarine structures due
to initial dredging work and subsequent maintenance dredging, except
where such damages are due to the fault or negligence of the United
States or its contractors;

e. Accomplish at local expense all alterations as may be re-
quired to sewer, water supply, drainage, cableways, and other utility
facilities;

f. Comply with all pertinent provisions of Public Law 91—646 in
the land acquisition program;

g. Prohibit construction of new terminals and related struc-
tures within 125 feet of the project lines along the North Bay and Samoa
Channels;

h. Establish regulations concerning discharge of pollutants in
waters of the harbor by users thereof, which regulations shall be in
accordance with applicable laws or regulations of Federal, State and
local authorities responsible for pollution prevention and control;

( 4  
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i. Provide for revegetation of the upland disposal sites in-
cluding stockpiling and restoration of a sufficient amount of topsoil to
adequately reseed the area with native vegetation and provide special
measures to insure propagation of any rare plants found on the sites in
accordance with plans and specifications prepared by the Corps of Engi-
neers; and,

j. Monitor ground water quality in active wells that may be
affected by dredge material disposal and undertake measures necessary to
provide adequate drinking water.

16—02. In addition, the HBHRCD will be required to give the United
States a right to enter, at reasonable times and in a reasonable manner,
lands which the HBHRCD owns or controls, for access to the disposal
sites for the purpose of inspecting, repairing, and maintaining the
dikes and drainage works if the HBHRCD for any reason fails to repair
and maintain them in accordance with the items of cooperation.

16—03. LETTER OF INTENT

The Commissioners of the HBHRCD have reviewed these requirements
and certified their assent by a letter of intent dated 15 July 1976,
acknowledging their review of the draft formal agreement and concurring
with its provisions. The letter of intent and recent resolution of the
HBHRCD are included in Appendix E.

16—04. DISPOSAL SITES

The disposal sites recommended in this memorandum are controlled
by the city of Eureka. Through the intermediation of the HBHRCD, the
Eureka City Council has indicated their willingness to allow use of land
by Resolution No. 6630 dated 16 December 1975. (See also Appendix E.)

16—05. COSTS

The estimated costs of local cooperation would be $1,080,000.
Of this amount, $695,000 for lands and damages, and retention works
would be expended by the HBHRCD. The balance of $385,000 would be
expended by other local interests ‘ utility relocations and dredging
of vessel berths.

16—06. PRINCIPAL OFFICERS

The principals responsible for fulfillment of the items of local
cooperation are the five commissioners and the executive officer of the
Humboldt Bay Harbor, Recreation and Conservation District, as listed
below:
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William J. Startare, Commissioner ,
2nd Division (President)

Robert E. Davenport, Commissioner,
1st Division

James A. Cast, Commissioner,
3rd Division

H. N. Christensen, Commissioner,
4th Division

Richard L. Ridenhour, Commissioner,
5th Division

Jack B. Alderson, Executive Officer

16—07. They may be contacted at the district offices at 1122 Fifth
Street (P.O. Box 134), Eureka, California 95501.

(
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XVII - VIEWS OF FEDERAL AND NON—FEDERAL AGENCIES

17—01. As noted in paragraph 4.04, the San Francisco District has
maintained post—authorization coordination with a wide range of govern-
mental agencies, interested groups and individuals. In addition, draft
copies of this memorandum and the accompanying Environmental Statement
were widely distributed for review. Appendix E contains resolutions of
local support and correspondence from Federal and non—Federal reviewers
pertinent to the General Design Memorandum. Public meetings to explain
and describe the proposed project were held in Eureka, California, on
8 March 1974 and on 7 April 1976. Results of these actions are summa-
rized below.

17—02. FINAL PUBLIC MEETING

Most of the statements made and letters submitted for the record
of the public meeting of 7 April 1976 and prior meetings strongly sup-
ported deepening of the Humboldt Bay Channels to aid in the shipment of
forest products and assist the economy of the area. Transcript copies
of these meetings have been previously furnished directly to interested
Congressmen and local libraries. The record includes statements by in-
dividual citizens, industry representatives, labor unions, harbor pilots,
stevedores, local government and environmental organizations. Concerns
that were expressed by a number of interests included possible shoaling
effects that could result from the use of the customary offshore dis-
posal site for material to be excavated by hopper dredge; effects of
land site disposal on wildlife habitat; effects of channel deepening on
Bay hydrodynamics and water temperatures; assurances of maintaining
adequate drinking water to users whose supply might be affected if the
Samoa Spit aquifer is degraded by dredge tailwaters; possible sanding of
existing and proposed offshore outfalls if the contingency ocean beach
disposal site were to be used; and concern regarding the adequacy of the
proposed channel widening in the vicinity of Buoys 8, 10 and 12. Most
of these concerns also appeared in formal review comments that were
received after circulation of the draft General Design Memorandum and
draft Environmental Statement and are addressed in the following para-
graphs.

17—03. REVIEW COMMENTS FROM FEDERAL AGENCIES

Appendix E contains correspondence exhibits from the United
States Department of the Interior, U.S. Department of Commerce, U.S.
Department of Agriculture, U.S. Environmental Protection Agency, U.S.
Department of Transportation, and U.S. Department of Health, Education
and Welfare. Most of these review coimeents and others included in the
Environmental Statement referred specifically to that document. Hence,
only those comments specific to the General Design Memorandum or of some
significance to its provisions are addressed. Comments of specific
application to the Environmental Statement are discussed in detail in
that document.
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17—04 . In a l e t t e r  dated 26 May 1976 , the National Park Service ,
Western Region , U.S .  Department of the Interior , commented on both the
dra f t  General Design Memorandum and dra f t  Environmental Statement ,
requesting additional information on the archeological impacts of the
disposal operation and requesting that the impacts of the pipelines and
drainage ditches servicing the disposal areas should be noted. During
the site inspections no archeological sites that would be disturbed by
these facil i t ies were found and this has been noted in the General
Design Memorandum . The other comments related primarily to the En-
vironmental Statement and responses appear in the “Conunents ” section of
that document ..

17—05 . In a lette r dated 5 March 1976 , the U.S .  Fish and Wildlife
Service , U .S .  Department of the Interior , stated that it had no adverse
comments on the draft  General Design Memorandum. The agency did express
concern about minimizing possible habitat loss at disposal site 13C and
requested that they be informed prior to dike construction so that their
s ta f f  might assist in the exact placement of the eastern retention dike
at the site. As requested , the San Francisco District  will arrange for
coordination with the Service prior to construction. In follow—up
letters of 21 July and 28 July 1976, the Service responded to District
inquiry about the concern raised by some groups regarding Menzie’s
wallflower (Erysimum menziesii). This plant is not presently listed by
the Secretary of the Interior as a ~tThreatened (~ or “Endangered” species,
but is under consideration for inclusion on an expanded list of “Threatened”
species to be published in the Federal Register at some future time in
accordance with provisions of Section 7 of the Endangered Species Act of
1973. However, the Service pointed out that this plant, nonetheless, is
of very limited geographic distribution and that every reasonable consid-
eration should be given to its protection. Special measures for col-
lection and fencing off some outstanding colonies of Eryslinum menziesii
and revegetation of the disposal sites are considered reasonable and
adequate to insure propagation of this plant and others native to
similar type dune habitat found on the Samoa Peninsula.

17—06. Consolidated comments from review of the draft General Design
Memorandum and Environmental Statement are contained in a letter re-
ceived 14 June 1976 from the Office of the Secretary, U.S. Department of
the Interior. All of the Department’s comments referred to the Envi-
ronmental Statement and are specifically addressed in that document.
However, it is significant to note in this design memorandum that
meeting objectives for preservation of any significant archeological
finds during construction will require continued coordination and
attention during preparation of contract plans and specifications.
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17—07. The National Geodetic Survey, U.S. Department of Commerce,
advised that suff icient  advance notification be given of any impending
disturbance or destruction of survey monuments in a letter dated 21
April 1976. The Corps is aware of the location of some monuments in the
vicinity of the construction site and will take measures for their
protection.

17—08. The Soil Conservation Service, U.S. Department of Agriculture,
replied in a letter dated 12 April 1976 that there were no controversial
items in the Environmental Statement within the realm of their expertise
and responsiblities.

17—09. All review comments received from Region IX, U.S. Environmental
Protection Agency were in reference to the Environmental Statement; they
are specifically addressed in the final statement.

17—10. In a letter dated 26 January 1976, the Commander, Twelfth Coast
Guard District, U.S. Department of Transportation, noted that widening
the Samoa Channel might require relocation of some newly installed
lighted pile structures and two new aids to navigation for the proposed
turning basin. The project cost estimate is sufficient to cover the
cost of these aids to navigation.

17—li. The Federal Aviation Administration (FAA) has informably advised
that construction activities in the vicinity of the municipal airport on
the Samoa Peninsula will comply with all applicable regulations for safe
operation of aircraft. Specific interpretation of FAA regulations in
location of dikes, slopes for drainage ditches and other engineering
design matters will be coordinated during preparation of plans and spec-
ifications for the retention works.

17—12. RESOLUTIONS AND REVIEW COMMENTS BY STATE AND LOCAL AGENCIES

The need for and a request for timely construction of navigation
improvements in Humboldt Bay is exhibited in a resolution dated 2 March
1976 by the Humboldt County Board of Supervisors. The “Resolution
Concerning Deposition of Dredge Spoils on Eureka Municipal Airport
Property in Connection with U.S. Army Corps of Engineers’ Proposed
Harbor Improvement Project” furnished by the City of Eureka on 16
December 1975 was essential to successful formulation of the project
plan recommended in this design memorandum and demonstrates the breadth
of support for the project. In a letter dated 15 July 1976, the project
sponsor the Humboldt Bay Harbor, Recreation and Conservation District
acknowledged review of the draft report, including all items of required
non—Federal participation; and stated their intent to execute a formal
agreement containing such provisions, in compliance with Section 221 of
Public Law 91—611. The letter of intent is backed by a resolution by
the Board of Harbor Commissioners, passed 7 July 1976.
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17—13. In their let ter of 7 May 1976 , the Department of Planning for
Humboldt County stated that the recommended dredging and disposal action
conforms with the General Plan 2020 for land use adopted by Humboldt
County.

17—14. By a l e t te r  dated 13 May 1976 , the California State Resources
Agency ttansmitted consolidated comments on the d ra f t  General Memorandum
and Enviro t. nental Statement received from the following State reviewing
agencies : D. partments  of Fish and Game, Food and Agriculture, Health ,
Navi gation and Ocean Development , Parks and Recreation , Transportation ,
and Water Resources; the Energy Resources , Conservation and Development
Commission; the Public Utilities Commission; the State Lands Commission ;
the Air Resources Board ; the Solid Waste Management Board ; and the Water
Resources Control Board . The proposals for disposal of dred ged material
were approved , subject to fur ther  review and evaluation of design plans
prior to construction, by the North Coast Regional Water Quality Control
Board. M additional minor comment regarding bulk sediment analyses is
treated under the Coordination , Comments , and Response section of the
Environmental Statement. Concern was also expressed about the possibility
that groundwater degradation at the North Spit might affect the water
supply of nearby residences and mitigation measures were recommended .
As a result of this comment the local sponsor, the Humboldt Bay Harbor
Recreation and Conservation District, has agreed to monitor water quality
in the wells supplying these homes and to take appropriate measures to
supply adequate drinking water, if required. This action has also been
added as an item of required lecal interest cooperation.

17—15. In a letter dated 28 May 1976, the North Coastal Regional of the
California Coastal Zone Conservation Commission commented on the draft
Environmental Statement. There were two concerns of general signif i—
cance. The first was similar to that expressed by the U.S. Fish and
Wildlife Service about minimizing habitat loss at disposal site 13C (see
paragraph 17—05). Therefore, the San Francisco District will also
coordinate with the Commission prior to construction of the retention
dike.

17—16. The Commission is also concerned that a species of vascular
plant, Erysimum menziesii, would be endangered by use of the proposed
land disposal sites and that use of the site would conflict with the
Coastal Plan policy of protecting and restoring rare and endangered
plants and their habitats. Recent investigation by the San Francisco
District confirms that this species does exist within the disposal area.
At the present time it is not on the Federal Register List of Threatened
or Endangered Fauna and Flora (1 July 1975), but the Commission states
that it is expected to be added.

• 
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17—17. In response to concern for the perpetuation of this species , a
reserve area of several acres of stabilized dune habitat will be fenced
and used in a program to study and per ,. tuate the species . This will be
a responsibili ty of the Humboldt Bay Harbor , Recreation and Conservation
Distr ic t .  The Corps plans and specifications will include measures to
protect the species from incidental construction activity. (Refer also
to the Coordination , Comment and Response section of the environmental
statement for  additional details.)

17—18 COMMENT S BY OTHERS

By letter dated 9 April 1976, Winzler and Kelly, Consulting
Engineers, Eureka, California, stated that they had reviewed the draft
Environmental Statement and questioned the proposed location of the
contingency dredge disposal site on the ocean beach beginning about 2.7
miles north of the Humboldt Bay entrance. They were concerned that
disposal of dredge material at the site could conceivably affect, by
shoaling, two existing nearby industrial outfalls and a proposed sewage
outfall which they are designing for the Humboldt Bay ‘4astewater Author-
ity. After consideration of this comment and noting that the capacity
of the selected land disposal sites exceeds the estimated disposal
volume by approximately 400,000 cubic yards, it was decided that the
contingency disposal site was not necessary and it has therefore been
eliminated.

17—18. By letter dated 7 April 1976, Captain B. T. Bessellieu, speaking
for the Humboldt Bay Bar Pilots Association expressed support of the
plan to deepen the channel to 35 feet but stated that the proposed chan-
nel widening would be inadequate in the vicinity of Buoys 8, 10 and 12.
As shown in the plans, the channel would have been widened 200 feet
easterly at the entrance to the North Bay Channel, then tapering back to
the existing 400—foot width at Buoy 10. Captain Bessellieu indicated
that a full 200—foot widening should be carried as far as Buoy 10 and
that the channel could then taper back to the existing width in the
vicinity of Buoy 12. He stated that, otherwise, conditions would be
unacceptable for larger vessels during heavy weather conditions. This
proposal has been incorporated in the recommended plan.

17—19. SUMMARY

In reference to all of the above comments, the project cost
estimate is adequate to cover specific measures related to design and
installation or relocation of aids to navigation, protection of existing
survey monuments, burial of certain drainage culverts near the airport
runway and reasonable measures for mitigation and site restoration as
listed in this report and the Environmental Statement. Non—Federal
obligations to provide environmentally acceptable disposal sites and
site restoration and mitigation measures are considered adequate and in
conformance with all existing Federal, State and local regulations.
Coordination with FAA, the National Park Service, the California Water
Quality Control Board and other interested agencies will be continued
during preparation of contract plans and specifications and through the
project construction phase.
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XVI I I  - STATEMENT OF FINDINGS

18—01. AUTHORITY AND PURPOSE

Prior studies and reports and the current General Design Memo-
randum for navigation improvements for Humbold t Harbor , Califor nia, have
been reviewed and evaluated in the light of overall public interest.
Existing tonnages and trends in oceanborn commerce transiting Humboldt
Harbor have been determined , with a f inding that the need for navigation
improvements is more critical now than anticipated when the project was
authorized in 1968 on the basis of projections and findings set forth in
the Project Document (H .D. No. 330 , 90th Congress , 2d Session) . The
economics of the project have been completely reevaluated and it has
been found that t imely initiation of the work of deepening the North Bay
Channels from their existing 30—foot depth to their authorized depth of
35 feet is imperative to efficient and safe operation of the harbor in
its accommodation of the larger , deeper draft vessels now in use for
transocean shipment of logs , lumber , wood pulp,  chips and other bulk
forest products. Economic transportation, particularly waterborne
transportation, is fundamental to maintenance of a competitive timber
industry and the economic well—being of the five—county t r ibutary area
of Humboldt. Bay and Harbor.

18—02 . PUBLIC PARTICIPATION

The general need for deeper channel8 in Humboldt Bay and spe-
cific navigation problems have been expressed by the Humboldt Bay Bar

• Pilots Association and numerous shippers who are incurring added costs
and delays from steamer cancellations and more expensive overland
freight rates for ship loadings at more distant ports in the San Francisco
Bay area . These statements and others on environmental concerns are
contained in transcripts of public meetings held in Eureka , California ,
on 8 March 1974 and 7 April 1976 in connection with these post author-
ization studies. Copies of the transcripts have been forwarded directly
to interested Congressmen , the local harbor district, and local libraries.
Certain minor changes in design details and mitigation measures have
been incorporated In the General Design Memorandum to reflect formal
review comments by Federal and Non—Federal agencies and citizen responses
to the d ra f t s  of the General Design Memorandum and Environmental State—
ment circulated in March 1976.
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18—03. RATIONALE FOR DESIGN

The rationale for the recommended design hinges on evaluation of
three main parameters: (a) Social Need , (b) Economics , and (c) Environ-
mental Constraints. The cost of transporting dredged material to a
suitable disposal site or sites is the most significant engineering
matter relating to project formulation and construction. Although
numerous alternative sites were considered, extensive environmental
assessments and evaluations described in this report and the accom-
panying Environmental Statement have confirmed that approximately 2.2
million cubic yards of material to be removed from project channels with
a hydraulic pipeline dredge can be economically deposited on dune areas
in the vicinity of the municipal airport on the Samoa Peninsula witn
minimal adverse effects. The recommended plan for construction con-
templates use of a government—owned hopper dredge, as envisioned in the
Project Document, for bend widening in the vicinity of the harbor
entrance, where rough sea conditions make use of a pipeline dredge
impractical. About 200,000 cubic yards of material below project mile
1.0 would be removed in this manner and disposed at an EPA approved
shallow marine site about 1.5 nautical miles southwest of the entrance
jetties.

18—04. ALTERNATIVES

Some of the more significant alternatives considered prior to
arriving at the recommended plan are as follows :

a. No—Action. Under this alternative, the project area would
• remain as is. There would not be any adv~rse effects f rom dredging or

disposal on natural resources. Inefficient shipping operations from
tidal delays, back—tracking to deeper ports and under—utilization of
cargo space of the larger vessels would continue. Failure to provide
timely improvements in navigation access likely could cause a loss in
competitive position of Humboldt Harbor as a shipping terminus for basic
forest products and could affect the economic activity of a large timber
producing area of northern California. The no—action alternative is not
considered responsive to documented need for deeper navigation channels
in Humboldt Bay.

b. Scope of Improvement. Various increments of channel deep-
ening and widening were considered. The optimum amount of project in-
vestment at this time dependB on the coat of dredging and disposal and
future maintenance, as well as the projected benefits in transportation
savings derived from improvement of a particular navigation channel
reach or feature. The plan of improvement recommended herein has been
found representative of the optimum scope of navigation improvement
feasible at this time on the basis of existing and projected waterborne
commerce, vessel size trends, operating costs, and cost of alternative
transport modes.
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c. ~~~ posa1 Alternatives.  Constructive use of dredged material
could increase total benefi t  derived from project construction and two
possibilities were considered . Some dred ged material was found suitable
for possible use as embankment f i l l  for a segment of the proposed Eureka

• f reeway.  However , this alternative was discarded due to indefinite
financing and right—of—way acquisition schedule by the State of Cal i fornia
and possibly higher construction costs than with alternative methods .
Deposit of dredged material on an eroding shore area opposite the harbor
entrance was rejected because of its greater distance from chanmels and
imperfect knowledge on environmental effects, including possible in-
creased channel shoaling rates. Numerous other potential disposal sites
inventoried in the Humboldt Bay Master Plan were progressively eliminated
as more costly, unavailable or environmentally unacceptable. The final
iterative process left only ocean disposal and land disposal in the
vicinity of the airport on the Samoa Peninsula as the only viable alter-
natives. These sites were found to have the least overall adverse
environmental effects. The contingency beach disposal site tentatively
recommended in the draft reports has been eliminated , due to risk of
contributing to sand fouling an ocean outfall from the Crown Simpson
pulp mill.

18—05. MITIGATION MEASURES

Salt water effluent from the dredge slurry will contaminate some
groundwater resources found as a freshwater lens under the dunes.
However, domestic and Industrial use of this limited resource has been
supplanted by availability of better quality supplies imported from Mad
River. The effect of saltwater percolation through the dune to under—

• lying waters is not considered to be economically significant or irre-
versible, since normal rainfall, in excess of 40 inches a year, would
flush away the saltwater. The Humboldt Bay Harbor, Recreation and
Conservation District has agreed to monitor groundwater effects and
mitigate any damage by providing free hook—ups to municipal supplies for
eight residences in Fairhaven that still rely on shallow domestic water
wells. The local sponsor has furnished a letter of intent and resolu-
tion, in accordance with provisions of Section 221 of P.L. 91—611 (See
Appendix B). The draft agreement also includes provision that local
sponsor will take certain measures for continued propagation of certain
plant colonies (Erysimum menzieeii) found on the proposed disposal
sites. Specifically, several acres of the plant will be fenced and
reserved for the purpose of monitoring and studying its growth charac-
teristics. Also, various measures designed to reestablish other native
vegetation on the sites will be performed.
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18—06. PROJECT IMPACTS

Surface effects of deposit of dredged material on two sites of
about sixty acres each, east and south of the small airport, owned by
the City of Eureka, are considered minimal and less significant than
possible adverse effects at all other alternative sites considered in
this study. Other alternatives considered and evaluated for disposal of
dredged material are described in this report and the Environmental
Statement. No homes or businesses will be displaced by the project.
Some wildlife habitat will be degraded from deposition of dredged ma-
terial and saLt contamination with consequent displacements. The socio-
economic impacts of the project on employment and stimulation of the
regional economy of the five—county tributary area are definitely posi-
tive, compared with the possible adverse effects on local business from
possible loss of competitive port position under the no—action alternative.

18—07. CONCLUSION

The proposed improvement would allow improved access by deep—
draft vessels to existing and potential harbor facilities and allow
improvement of the recognized port contribution to employment, business
and industrial activity in northern California. Export of forest prod-
ucts harvested from a large timber growing area tributary to the port
has been found significant to the national interest of maintaining a
favorable balance of trade. The estimated first cost of the improvement
would be $6,600,000. Estimated annual benefits are $697,000 and estim— )
ated annual charges are $308,000. The resulting benefit—to—cost ratio
is 2.3 to 1.
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XIX - RECOMMENDATIONS

19—01. It is recommended that the United States modify the existing
project at Humboldt Harbor, California in accord with the following
items (as shown on Plate 1 of this memorandum):

a. Deepen the North Bay Channel to a depth of 35 feet between
Mile 0.75 and Mile 4.29;

b. Widen the North Bay Channel at channel bends in the vicinity
of Mile 0.75 (from zero at Mile 0.5 tapering to 200 feet at the junction
with the west side of the Fields Landing Channel, and 200 feet from the
east side of the Fields Landing Channel to Mile 1.17, then tapers to 50
feet at Mile 1.67); Mile 2.00 (from 50 feet at Mile 1.67, tapers to 250
feet at Mile 1.87, then tapers to zero at Mile 2.08); and Mile 2.60
(from zero at Mile 2.4, tapers to 190 feet at Mile 2.61, then tapers to
zero at Mile 2.79).

C. Deepen the Eureka Channel to a depth of 35 feet between Mile
4.29 and Mile 5.00;

d. Deepen and widen the Samoa Channel between Mile 4.29 and
Mile 5.84 by increasing the channel depth to 35 feet and increasing the

( width to 400 feet; and

e. Provide a turning basin beyond Mile 5.84 at the upper end of
the Samoa Channel, 35 feet deep, 1,000 feet wide and 1,100 feet long.

19—02. The above items of works would be constructed by the Corps of
Engineers provided that , prior to Commencement of construction, local
interests will undertake certain specific items of local cooperation, as
described in Section XVI.

District Engineer

( 2  
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DESIGN MEMORANDUM NO. 1
GENERAL DESIGN

NAVIGATION CHANNEL IMPROVEMENTS
HUMBOLDT HARBOR AND BAY, CALiFORNIA

APPENDIX A

SOCIAL AND ECONOMIC PROFILE FOR EXISTING CONDITIONS

A—i. PROJECT LOCATION

Humboldt Bay is a landlocked harbor on the coast of Northern
California, locate I about 225 nautical miles north of San Francisco ,
California, and about 156 nautical miles south of Coos Bay 5 Oregon. The
entrance is protected by two rubble—mound jetties about one—half mile
apart and extending f rom the ends of two long , narrow sand spits sepa-
rating the shallow bay from the ocean. The width of the bay varies from
one—half mile to about four miles. The bay extends south and north from
the entrance. Total length of the bay is about 14 miles. The project
iocation and vicinity area tributary to commerce Is shown on Figure A—i.

A—2. PURPOSE AND SCOPE

This appendix reviews recent trends in development of the social
and economic baseline conditions presently existing in Humboldt County ,
California , with particular emphasis on development of Humboldt Harbor
and Bay as an important port for the receipt of consumer goods and
export of forest products from a large tributary area of Northern
California. The statistical data on waterborne commerce , sustained
timber yield and existing terminal facilities presented in this appendix
were used to derivc the projections of future shipping trends and esti-
mate of project benefits contained in Appendix B. Also, soc ial and
economic data contained herein were utilized in evaluation of the
specific impacts expected to result from the proposed project improve-
ments. These social, economic, and environmental evaluations are
summarized in Appendix D, which is intended to satisfy requirements of
Section 122 of the River and Harbor Act of 1970 (PL 91—611).

A-3. POPULATION

According to the U.S. Census of April 1970, the popuiatioL5 in
Humboldt County has more than doubled from 42,233 in 1930 to 99,692 in
1970. Much of the increase occurred in the 1940’s and the 1950’s as a
result of the building boom after World War II When decennial population
figures recorded changes of more than 50 percent.
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A—4. The California Statistical Abstract of 1971 shows that for the
decennial years 1960 to 1970 the natural increase in population was
10,900 while outmigration was 16,100. Outmigration has resulted largely
from severe cutbacks in employment in the lumber industry . However,
since 1968 there has been a slow increase in population of something
less than 1.0 percent per year as the lumber industry is tending to
stabilize and tourism is reaching more significant proportions.

A—5 . The population of the County has also been changing in age
composition. In 1960, the median age was 26.7 years and in 1970 it was
26.9 years. A decrease in age took place in the under five group which
dropped from 12.3 percent of the population in 1960 to 7.3 percent in
1970. The increase in median age and some of the population decline in
the area can be explained by a decline in the number of infants born,
while decreases in the school age category (5—19 years of age) and the
young worker groups during this same period show an exodus of family S

groups and a lack of immigration of the same groups. Population sta-
tistics are shown in Tables A—i, A—2, and A—3 .

TABLE A-i

HUMBOLDT COUNTY POPULATION
1930 to 1970

Percent Change
Year Population During Decade

1930 42,233 —
1940 45,812 6.0

~.95O 69,241 51.1
1960 104,892 51.5
1970 99,692 —5.0

SOURCE: The Humboldt County Economic Almanac, Groby and EhIen, 1971.
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TABLE A-2

HUMBOLDT COUNTY POPULATION
BY URBAN COMMUNITIES 1970 — 1974

1970 1/ 1973 2/ 1974 2/

EUREKA 24 ,337 24 ,400 24,450

ARCATA 8,985 10,600 ii,100

TRINIDAD 330 350 360

BLUE LAKE 1,234 1,170 1,200

FERNDALE 1,370 1,360 1,380

RIO DEL 2 ,817 2 ,810 2 ,830

FORTUNA 4,203 4,370 4,390

SOURCE: 1/ U.S. Census of Population, California , 1970.
2/ Area Manpower Review, Eureka Labor Market,

Humboldt County, HRD , March 1975.

TABLE A—3

HUMBOLDT COUNTY POPULATION
AGE DISTRIBUTION -

1960 — 1970

1960 1970
S Number % of Total Number % of Total

Under 5 Years 12,891 12.3 7,548 7.6
5—19 Years 30,615 29.2 30,199 30.2
20—39 Years 28,158 26.8 27,204 27.3
40—64 Years 26 008 24.8 26,076 26.2
65 and Older 7,220 6.9 8,665 8.7

TOTAL 104 ,892 100.0 99,692 lOO.(’

Median Age 26.7 26.9

SOURCE: U.S. Census of 1960 and 1970.

A-3
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A— 6. FAMILIES

In the mid—1960’s, the birth rate in Humboldt County was 15.2
percent as compared with the Statewide birth rate of 17.3 percent.
Together with the outward migration of younger people seeking more
favorable job opportunities , there has been developing an increasingly
older population.

A—i. Elementary school enrollment has declined from 19,492 in 1962 to
17,671 in the 1969—1970 school year and still declining, while elementary
school enrollment throughout the State has been steadily increasing.

A—8. Most of the 25,386 families in the County in 1970 (89.1 percent)
were husband—wife families while only 8.5 percent had a female head of
family. Fifty—six point nine percent of the families had children with
an average household size of three. Eighty—one point eight percent of
all children lived in a husband—wife family, 9.3 percent lived in a
family with a female head and 8.9 percent lived in other quarters.
Family statistics are shown in Tables A—4 and A—5.

TABLE A-4

FAMILY CHARACTERISTICS OF HUMBOLDT COUNTY RES IDENTS - 1970

Total Number Percent of Total

Families

Husband—Wife 22,608 89.1
Female—Head 2,150 8.5
Other 628 2.4
Total 25,386 100.0

Families with Children 14,457 56.9
Families without Children l0~i29 43.1

Total - 25,386 100.0

Average Size of Household 3 —

Children

In Husband—Wife Families 27,563 81.8
In Families with Female Head 3,140 9.3
Other 2,980 8.9
Total 33,683 100.0

A-4 ( ‘)
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TABLE A—5

AVERAGE DAILY ATTENDANCE
AT HUMBOLDT COUNTY SCHOOLS, 1970—71

Average Daily
Schools Attendance, 1970—71

Elementary School Districts 15,266
High School Districts 6,918
Unified School District 2,583
Adult Classes 540
Redwoods Jr. College District 2,816

TOTAL 28,123

SOURCE: Directory of Public Schools 1971—72 — Humboldt County.

A—9. DEMOGRAPHIC CHARACTERISTICS

According to 1970 Census figures, 95,300 people or 95.6 percent
in the County were caucasians and 3,100 or 3.1 percent were Indians
which were the only numerically significant ethnic group. About 46,900
of all inhabitants or 47.0 percent were urban dwellers and 52,800 or
53.0 percent were farm or rural non—farm which included rural communi—
ties of less than 2,500 inhabitants and densely settled urban fringe
areas or suburbs.

A—b . With a 1970 population of 24,337 or 24.4 percent of the total
County population, Eureka was the only significantly large comlilunity in
the County although Arcata is now commencing to move up very fast. In
January 1974, the overall County population had grown to 102,800.
Eureka experienced the smallest increase to 24 ,450 (See Table A— 2).
Twenty miles away Arcata was having the greatest Increase, from 8,985
in 1970 to 11,100 in 1974, mostly attributable to the opening of the
College of the Redwoods and the doubling in enrollment at Humboldt State
University. The in—migration of students has brought about an increase
in the 18—24 year age group of over 40.0 percent. Selected demographic
data are shown in Table A-6.
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TABLE A— 6

SELECTED DEMOGRAPHIC CHARACTERISTICS
OF HUMBOLDT COUNTY POPULATION — 1970

Number Percent of Total

Sex
Male 50,535 50.7
Female 49~ l57 49.3

TOTAL 99,692 100.0

Ethnicity
White 95,342 95.6
Negro 461 0.5
Indian 3,055 3.1
Other 852 0.8

TOTAL 99,710 100.0

Residence
Urban 47,045 47.2
Rural 52L,647 52.8

TOTAL 99 ,6 2  100.0

SOURCE: U.S. Census of the Population, 1970.

A-li. EMPLOYMENT

The decline in population from 1960 to 1970 can be attributed
primarily to a decline in employment opportunities in the lumber in—
dustry. There has been an increase in employment in services, wholesale
and retail trade, finance, government and manufacturing other than
lumber—related industries. Most of these goods and services constitute
“basic” employment which in turn induces development and sets the levels
of the service industry that cater to local consumers and business
establishments. The increase in property income between 1960 and 1970,
which includes rental income , reflects increased demand for property
used to provide more eating and drinking establishments, motels, hotels,
retailing and other services for tourists and local residents. The
“exporting” employees spend a portion of their income locally, thereby
creating income -and employment opportunities for non—exporting indus-
tries . The level of employment and income in the County is determined
both by the amount and the kinds of goods sold to non—residents and by
the relative multiplying effects that are created by local purchasers of
good. and service. prod”ced in the County. However, these industrial
sectors which are experiencing some growth do not offer the same income
opportunities or wage rates as those for industries which are declining
or are stabilizing.
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A—12. Future growth in employment and total income still centers
primarily on “export—base” industries. Diversification occurs slowly
because of the absence of major resources which would attract new
industries , the lack of diversity of skills , the distance from major
markets and the absence of major tourist attractions outside of the
Redwood National Park.

A—l3. Even though total employment has been increasing, unemployment
and unemployment claims have also been increasing. There are no strong
indications as yet of any substantial growth in new industries though
the economy of the County has stabilized somewhat since the decline of
the lumber industry in the 1960’s. Employment data are shown in Tables
A— i and A-8.
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4
TABLE A-8

MA.JOR PRIVATE EMPLOYERS IN HUMBOLDT COUNTY — 1971

Company No. of Employees Type of Business

Manufacturing Employment

Georgia Pacific Corporation 1,750 Lumber
Crown Simpson Corporation 210 Lumber
Fluhrer Bakeries, Inc. 75 Bakery products
Halvorsen Lumber Products 65 Sawmill——remanufacturing plant
Precision Lumber Cciupany 45 Lumber
Bayley Suit , Inc. 40 Manufacture diving suits
Nor—Cal Industries, Inc. 20 Steel fabricating
Coca Cola Bottling—Eureka 19 Beverages
Eureka Printing 15 Printing
Pepsi Cola 14 Beverages
Bearing and Transmission Pro 13 Manufacture and distribution

of chains
Eureka Boiler Works 12 Steel fabrication

( Non—Manufacturing Employment

Eureka Fisheries , Inc. 450 Seafood
Lazios Seafoods 260 Wholesale seafood
Pacific Telephone 250 Phone services
A. Paladini, Inc. 125 Wholesale seafood
Northwestern Pacific RR 125 Ri~ corn—freight transport
Mercer Fraser 110 - Ready—mixed concrete
Times—Standard 110 Publication of daily news
Brizard—matthews Machinery 60 Cdntractor

A-9
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A-l4. INCOME

Disposable income is of ten used to determine the marke t for goods
and services in a given area. The total buying income for Humboldt
County in 1971 has been estimated at $331,155,000. The median buy ing
income per household was $7 ,578, compared to the median for the State of
$9 ,123.

A—IS. In 1971 more than one—fourth of the households (26.6 percent) in
Humboldt County were estimated to have an annual cash income of $5,000
to $8,000; 10.7 percent have a cash income of $3,000 to $5,000; and,
16.8 percent have a cash income of less than $3,000. Only 12.1 percen t
had incomes over the $15,000 level. This income distribution was con-
siderably lower than that estimated for the State. According to the
1960 Census, the median family income in Humboldt County was $6,282.
Fourteen percent of the families had an income under $3,000 and 17.0
percent had an income of $10,000 per annum or more. Since 1960, the
Consumer Price Indices have escalated by more than 36.0 percent.
Therefore, $10,000 in 1960 dollars is equivalent to $13,675 in 1971
dollars.

A—16. Wages and salaries in Humboldt County have consistently accounted
for about 60.0 percent of total income. Proprietors income, a declining
proportion of total income, has remained stable, and property income has
been increasing with wages and salaries holding its share of the total
income. Unemployment and Social Security has shown a marked increase in
the past few years. Selected income data are shown in Tables A—9, A—lO ,
and A—lb.

TABLE A-9

HUMBOLDT COUNTY - -

- DISPOSABLE INCOME PER HOUSEHOLD
1971

1/ 
Percent of All Households

Income per Household — Humboldt Coun~~ California

$0—3,000 16.8 14.0

$3,000—5,000 10.7 9.4

$5,000—8,000 26.6 18.4

$8,000—bO ,000 16.3 14.6

$lO,000—l5,000 17.5 24.1

$15,000 and Over 12.1 19.5

IF Minus Taxes.
SOURCE : Sales Management Magazine — 1972 Survey of Buying Power.

A—tO

—--- 5 -

- —.- - . ~~~~~~~~~~~~~~~~~~~~~ 1-~~~ . - —il-i



$

TABLE A—lO

PER CAPITA INCOME

1960 1968 Percent Change

Humboldt County $2 ,274 $3 ,095 36

State of California $2 ,710 $4 ,012 48

United States $2 , 215 $3 ,412 54

SOURCE: California Statistical Abstract, 1971. -

TABLE A-lb

HUMBOLDT COUNTY
PERSONAL INCOME BY SOURCE

1970 -

Personal Income Percent
Source ($000’s) 

— 
of Total

( Wages and Salaries $213.3 60.5
Other Labor Income 11.8 3.4
Proprietor ’s Income 29.7 8.4 -

Property Income 45.3 12.9
Trarsfer Payments 52.2 14.8

TOTAL - $352.3 100.0

SOURCE: Sales Management Magazine — 1972 Survey of Buying Power.

A-17. AGRICULTURE 1.

Agricultural employment experienced very slow growth since 1970
and is now declining and will continue to do so because of increased
mechanization and efficiency though the industry is stabilizing. For
instance, row crop production which at present is constrained b~ ooten—
tial flood damage and urbanization would increase income but would not
do much for employment because of advanced methods of cultivation and
harvesting. It is expected that agriculture will continue in this vein
well into the future as long as rigid -zoning is upheld.

A-il
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A—18. TIMBER RESOURCES

Forest products shipped through Humboldt Bay originate mainly in
three California counties, Humboldt, Del Norte and Trinity; lesser
amounts originate in two adjacent counties, Mendocino and Siskiyou. In
addition, a very small, amount is brought into the area from southern
Oregon for trans—shipment. For purposes of estimating the prospective
waterborne shipments from Humboldt Bay , the tributary area of Humboldt
Harbor and Bay is considered to comprise the five northwestern California
counties of Del Nor te, Humboldt, Mendocino, Siskiyou and Trinity. Over
the 6—year period, 1960—1965, production has averaged 2.99 billion board
fee t annually, with a low of 2.65 billion board feet in 1960 and a high
of 3.16 billion board feet in 1963. The estimated timber cut in 1970 of
2.5 billion board feet is equal to the estimated long—term sustained
yield for timber grown in the tributary area. This is somewhat less
than the 3.0 billion board feet of sustained yield quoted In the Project
Document. However, it is considered more significant to note that
commerce resulting from whatever estimate is accepted as representative
of the sustained yield of this resource is continuing to increase, due
to technological advances in the timber industry that allow utilization
of larger percentage of each tree harvested. This effect and effect of
other market variables on projected future commerce is discussed in
Appendix B. The production of lumber and other forest products in the
five—county tributary area are shown in Table A—12.

TABLE -12

LUMBER AND OTHER FOREST PRODUCT PRODUCTION IN
DEL NORTE, HUMBOLDT, MENDOCINO, SISKIYOU AND TRINITY COUNTIES

Year Billion Board Feet Cut

1960 - 2.649
1961 2.892
1962 3.145
1963 3.164
1964 3.146
1965 2.916

Average 1960—1965 2.985
1970 1/ 2.500

SOURCE: Historical Data , California Division of Forestry , USDA
Forestry Service , 1970.

1/ Cut in 1970 has been estimated as equal to sustained long—term
yield of timber in tributary area by the 1.S. Forest Service.
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A-l9 . MANU FACTURING

Manufacturing is still the major source of employment in Humboldt
County though it has been declining in importance in the past few years.
Over 90 percent of manufacturing jobs are in lumber and wood processing
or in the food industry.

A—20. In 1974 lumber industry employment reached its highest point in
June rather than later in the summer as usual. Logging and plywood were
the first operations curtailed and hardest hit by the poor lumber market
resulting from the nationwide construction slowdown. Unsold inventories
of sawmill products necessitated cutbacks in production but plywood
plant employment will be the most responsive to changes in demand due to
small inventories on hand. One positive trend in the wood processing
employment pattern is in pulp mills because of expanding demand for
paper throughout the county. This should bring about a continued in-
crease in paper pulp jobs. In the last few summers light fish catches
have resulted in less work at local, fish canneries. However, with
completion of a new fish processing plant sometime in 1976, Humboldt
County expects to be able to compete with Coos Bay , Oregion and Crescent
City for receiving fish catches. Therefore, employment in fish pro-
cessing will probably increase. After 1980, however, Eureka may lose
some fish processing business because of the potential development of
new processing facilities in San Francisco.

A—21. In the early 1970’s two out of five employed residents in
Humboldt County were white collar workers, which is characteristic of
natural resource—based economies where logging and related wood products
manufac turing, f ishing, agriculture, and related food processing, and
tourism are major sources of employment . In neighboring areas, as well
as the state, white collar workers outnumbered blue collar workers by a
considerable margin. By the mid—l970’s the County ’s white collar pay— - -

roll is approaching comparability with the blue collar payroll.

A—22 . TRANSPORTATION FACILITIES

Coastal communities are connected by U.S. Highway 101. The main
east—west artery is U.S. 299 that connects the Humboldt Bay and harbor 

5

areas with a vast local and hinterland timber—producing area that
stretches across northern California. These highways have been expanded
to four—lane freeways north anti south of Eureka, and the California
Department of Transportation (CALTRANS) has plans for a freeway improve-
ment through the City of Eureka to the Elk River Bridge, which is a
four—lane crossing about one mile south of the city limits. Interstate
5 and U.S. 99 serve as the primary north—south route for the Central
Valley and areas east of Redding. The Northwestern Pacific Railroad
connects Eureka with the San Francisco Bay area. Private logging rail—
roads connect interior lumbering operations with the NWPRR and harbor
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facilities. The old logging railroad shown on Plate 1 of the Project
Document has been replaced by a new spur on the North Spit. Scheduled
airlines serve the area from the Arcata—Eureka Airport located about 20
miles north of E~ireka. Some local feeder lines operate out of the
Eureka Municipal Airport at Murray Field between Eureka and Arcata. A
city—owned airport on the Samoa Peninsual is utilized by private pilots
and corporate aircraft.

A—23. SERVICES

The current general slowdown in economic activity in Humboldt
County is not generally reflected in the services industry (See Table
A—7). Especially in those supplying medical or health care and in
finance, insurance and real estate. Services oriented to the needs of
the local community are providing the major share of the growth. The
more frequent use of restaurants , beauty parlors , dry cleaners, laun-
dries , and other services are occ urring as an increasing number of women
take jobs outside the home.

A— 24. GOVERNMENT

Government has already overtaken manufacturing as a major source
of payrolls in the County and is expected to increase (See Table A—7).
As Federally funded public service j obs are filled, local government
employment will continue to rise. State and Federal Government are also
expanding but mainly due to seasonal hiring of temporary fire fighting
crews and park personnel.

A—25. FISCAL STABILITY

Public protection and health and sanitation have experienced the
largest increase in cost along with County government and education.
Despite the high level of unemployment in Humboldt County (12.1 percent
in 1974), Public Assistance expenditures have not increased rapidly . As
a result, County expenditures (6.7 percent per annum) have not grown
much greater than inflation over the last five years.

A—26. Property tax revenues have increased more slowly than other major
sources of revenues. Excluding all special district, the general County
property tax rate has risen only 3 percent a year. The slow growth rate
of other taxes such as the sales tax is indicative of a relatively
stagnant County economy. Although, on the plus side, Humboldt County
has achieved a measure of financial stability by managing within the
constraints of its resources. Though increases in the property tax base
were forestalled with construction of two pulp mills in the 1960’s, time
and inflationary increases will bring about greater pressure for prop-
erty tax increases in this decade.
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A—27. TERMINAL AND TRANSFER FACILITIES

Various changes in ownership and usage of piers and terminal
facilities in Humboldt Bay have occurred since publication of the
Project Document. Substantial new investments have been made in new
terminal facilities, ber thing improvements and transportation facilities
in the ten years since survey investigations were completed in 1965.
There are eight docks serving dry cargo vessels and six oil terminals.
All of the docks, except the new pulp mill dock owned by Crown—Simpson
and the oil terminal facilities are “public ” docks regulated by the
California Public Utilities Commission under authority of the Wharfinger
Act. Figure A—2 shows the location of the major terminal and pier
facilities on Humboldt Bay. The newest major improvement is a 10—acre
wood chip terminal recently constructed by North Coast Exporters.
Shipments of wood chips from this terminal were initiated in September
1975. Figures A—3 and A—4 are aerial views of two typical docks in
Humboldt Bay.

A—28. A detailed description of current ownership and usage of water-
front facilities in Humboldt Bay was published in the Humboldt Bay
Master Plan, July 1975, Humboldt Bay Harbor, Recreation and Conservation
District. Narrative description of major facilities listed below are
extracted from that report.

The largest dock on the Bay is owned by Louisiana—Pacific
Corporation. Louisiana—Pacific Corporation was created from the
assets of the Georgia Pacific Corporation 4.n January, 1973 as a
result of action by the Federal Trade Commission. Louisiana—
Pacific Corporation has three large facilities in Samoa: pulp
mill , appraised value: $33.3 million; sawmill, $6.45 million;
plywood mill, $5.7 million.

Simpson Timber Company, a subsidiary of Simpson Building Supply
Company of Seattle, Washington, has sawmill, remanufacturing, and
plywood operations in Korbel, Arcata, Klamath and Fairhaven on
the Samoa Peninsual. The Fairhaven plywood plant was purchased
from U.S. Plywood, and is adjacent to the Crown—Simpson Pulp
Company. S

The pulp mill is a joint venture with equal share owned by Crown
Zellerbach Corporation and Simpson Timber Company. About 200
employees work at the pulp mill. Wood pulp is moved from this
plant by rail and shipped to California markets and by ship to
foreign ports. The Crown—Simpson dock is the newest dock on the
Bay and is reached by ocean—going vessels coming up the 30 feet
deep North Bay Channel.
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The United States Coast Guard occupies the southern end of the
Samoa Peninsula. .~ eIr dock is on the North Bay Channel. The
Coast Guard is established in this location with administrative
buildings and living quarters, and there appear to be no plans to
either reduce or enlarge this station. They appear to have
excess land for their needs.

Midway between the Louisiana—Pacific dock and the Crown—Simpson
dock on the Samoa Peninsula is the site of a new wood chip export
facility being built and operated by North Coast Exports. North
Coast Exports is a joint venture of local lumber companies which
plans to begin exporting wood chips by July , 1975. Their pier
will be 1500 feet long and constructed of wood pilings and con-
crete and capable of handling the largest oceangoing cargo ships
able to navigate the North Bay Channel.

The Louisiana—Pacific pulpmill on the Samoa Peninsula was begun
in 1965 and employs about 300 workers. Barges bring in large
quantities of sodium hydroxide and chlorine for use in the pulp
making process. The finished product is then shipped out to
ports all over the world. These freighters use the Louisiana—
Pacific dock, the only dock in Humboldt Bay able to accommodate
two vessels at one time.

Immediately adjacent to the pulp mill are the Louisiana—Pacific
sawmill and plywood plant, which together employ about 1,100
workers. Lumber and plywood move by the Northwestern Pacific
Raiiraod from these plants to the San Francisco and Los Angeles
markets and by ship to the same markets and foreign ports.

At the font of Washington Street in Eureka are Humboldt Docks A
and B which are owned by Louisiana Pacific. Dock B is no longer 5

being used, and the City of Eureka is negotiating for its pur-
chase for use as a commercial fish landing dock.

Two oil companies have private docks capable of unloading tankers:
Union Oil Company and Standard Oil Company of California. Both
companies unload petroleum products from the deepwater of the
North Bay Channel into their storage tanks for consumption in the
local area. Shell Oil has its storage tanks near the Eureka
slough in quite shallow water and must use barges to bring in its
gasoline, distillate fuel oil, and residual fuel oil. Room for
expansion should be set aside as import volumes increase.

Eureka Forest Products , Inc. owns one of the seven docks on the
Bay capable of handling dry—cargo vessel.. It is located at the
foot of 14th Street , and is used for the export of logs. Another
exporter of logs is the Schmidbauer Lumber Company at the foot of
Clark Street. Schmidbauer exports redwood, spruce, Douglas fir
and white fir.
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A—29. Two other major terminal facilities known as the Pacific Lumber
Company Dock and Olson Terminal are located at Fields Landing in the
South Bay. In addition to the major terminal facilities described
above, there are several other waterfront facilities, such as the Oil
Terminal Company , that have received deep—draft vessels in the past, but
are served by ocean—going barges under present marketing arrangements.
Figure A—5 from the Master Plan shows the location of all existing
commercial and recreational waterfront facilities on Humboldt Bay.

A-30. STATISTICS ON WATERBORNE COMMERCE

Statistics on waterborne commerce for major ports in the United
States are compiled under supervision of the Division Engineer, U.S.
Army Engineer Divi-3ion, Vicksburg, Mississippi; ~nd are published
annually under the title: Waterborne Commerce of the United States1
Part 4. Statistical data extracted from these reports for the year 1974
are reproduced in Table A—l3.
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A—31. These statistics indicate significant increases in the total
tonnage of oceanborne commerce shipped from Humboldt Harbor and Bay from
those projections used in the Project Document to estimate the incre-
mental benefit value of the authorized navigation improvements. Total
oceanborne commerce transiting Humboldt Bay increased from 423 ,000 tons
in 1960 to 1,220,390 tons in 1970; compared with 890,000 tons projected
in the Project Document. Exports of wood pulp from two new mills on the
Samoa Peninsual have climbed from 50,000 tons in 1966 to 339,000 tons in
1974. The Project Document estimated only 150,000 tons would be shipped
in deep draft vessels by 1970. The 1974 export shipment for wood pulp
exceeded the 330,000 tons projected in the Project Document for year
2020. Export of wood chips, a relatively new commodity, increased from
an initial export of 84 tons in 1968 to 270,000 tons in 1974, and future
exports of this commodity are expected to double or triple in the next
few years. Some indication of the relative importance of the various
terminal facilities and major docks in Humboldt Bay in contributing to
the total commerce can be gained from reference to Table A—l4, which
lists the 1974 gross receipts for some of these facilities.
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DESIGN MEMORANDUM NO. 1

GENERAL DESIGN
NAVIGATION CHANNEL IMPROVEMENTS

HUMBOLDT HARBOR AND BAY , CALIFORNIA

APPENDIX B

PROJECTIONS OF WATERBORNE COMMERCE AND PROJECT BENEFITS

B—i. GENERAL

The estimated benefits that would accrue from the proposed
Improvements at Humboldt Harbor and Bay are those which would result
directly from the improvements and are reducible to tangible monetary
values. These benefits include savings in transportation and related
costs due to: (a) Elimination of tidal delays; (b) Topping off with
lumber and other forest products; (c) Savings of vessel operating
costs due to backtracking at sea; and (d) Elimination of vessel
delays due to waves in the bar and entrance channel. The back-
ground and calculations for these benefits are presented below.

B—2. BASIS FOR ECONOMIC PROJECTIONS

Economic projections for development of Humboldt Harbor are based( upon the following assumptions: -

a. The economic expansion of underdeveloped nations bordering
the Pacific Basin and in Asia will be accelerated for the 50—year
period of projection.

b. Demand for United States lumber and other forest products
will increase with the expansion of the domestic and foreign economies.

c. The area tributary to Humbold t Bay is capable of producing
sufficient lumber and other forest products to meet projected foreign
demands .

d. The trend towards utilization of large cargo carriers in
foreign trade will continue during future years.

e. Following established international trends, the averare draft
of future fleets calling at Humboldt Harbor will increase during the
next 50 years.

( 
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8—3. All projections and future monetary values have been presented
as average annual equivalents by use of compoun d interest me thods using
a 3— 1/4 percent interest rate and assuming tha t the economi c li fe of
projected Improvements is 50 years . The use of the 3—1/4 percent in-
terest rate is in accordance with Section 80 (b) of the Water Resources
Development Act of 1974.

COMMERCE

8-4 . LUMBER PRODUCTION IN THE HUMBOLDT BAY TRIBUTARY AEEA

Forest products shipped through Humboldt Bay originate mainly
in three California counties, Humboldt , Del Norte and Trinity ; lesser
amounts originate in two adjacent counties, Mendocino and Siskiyou.
In addi tion , a very small amount is brought into the area from southern
Oregon for trans—shipment. For purposes of estimating the prospective
waterborne shipments from Humboldt Bay, the tributary area of Humboldt
Harbor and Bay is considered to comprise the five northwestern California
counties of Del Norte , Humboldt , Mendocino , Siskiyou and Trinity. The
production o-f lumber and other forest products in this five~county area
for the years 1960—1965 is shown in Table B— l. Over the 6—year period ,
production has averaged 2.99 billion board feet annually, with a low
of 2.65 billion board feet In 1960 and a high of 3.16 bill~fon board
feet in 1963.

B-5. FUTURE LUMBER PRODUCTION

Future production in the five tributary counties of Humboldt ,
Del Nor te, Trini ty, Mendocino and Siakiyou is based on historical
records and estimates of future western production contained in
“California’s Forest Industries , Prospects for the Future,” by Daniel
D. Oswald, USDA Forest Service Resource Bulletin FNW~-35 , 1970. The
North Coast area is projected to harvest less tither between now
and the year 2000 than has been harvested annually for the last
15 years. The same source predicts that the tither -harvest in the
region will decline 29 percent , from 2.9 billion board feet in 1965
to about 2.1 billion board feet by 2000. This decline reflects
the fact that the privately held tither lands in the area have been
Cut at a high rate for the last 20 years and that further harvesting
must await the maturing of new growth. However, growth is projected
to increase on private lands during the period 2000—2020, accounting
for a projected moderate increase in the timber harvest to about
2.3 billion board feet in 2020 and to about 2.6 billion board feet
in 2030. Current and projected log production is shown in the table
below .

8—2

-. : .  ~~~~~~~~~~~~~~~~~



- - r - —

TABLE B—i

LUMBER AND OTHER FOREST PRODUCT PRODUCTION IN
DEL NORTE , HUMBOLDT , MENDOCINO, SISKIYOU AND TRINITY COUNTIES

Year Billion Board Feet Cut

1960 2.649
1961 - 2.892
1962 3.145
1963 3.164
1964 3.146
1965 2.916

Average l96?_l965 2.985
1970.—’ 2.500
1980 2.094
2000 2.058
2020 2.256
2030 2.600 

-

1/ Estimated. Data are not available beyond 1965-. The estimate for
1970 and projections beyond 1970 are the latest available.

Source: Historical data, California Division of Forestry; projections ,
USDA Forest Service, 1970.

B-6. FUTURE WATERBORNE EXPORTS OF LUMBER AND OTHER FOREST PRODUCTS

Future timber production in the- tributary area and waterborn e
shipments of forest products from Humboldt Bay are shown in Table B-2.

a. In the 10—year period from 1960 to 1970 , the trend of timber
production in the five counties first increased from 2.649 billion
board feet to 2.916 billion board feet in 1965 and then declined
to about 2.5 billion board feet in 1970. During the same period ,
the trend of total vaterborne shipments of forest products from
Humboldt Harbor rose by about 150 percent , from about 210,000 tons
to nearly 500,000 tons. In relation to the total waterborne com-
merce, the trend of the foreign segment (exports) rose about 300
percent in the same period , from approximately 75 ,000 tons to over
290,000 tons. Thus, exports increased at double the rate of
increase for total waterborne shipments. The marked rise in foreign
shipments started with an upswing in the export of logs and wood
chips to Japan. This activity peaked in 1968 and Is again on the
increase. In 1973, 171,000 tons or about 101 millIon board feet
of wood chips were exported to Japan. In 1975, an additional wood
chip export facility has been opened . Moreover, there are presently
two ten—year contracts to supply chips to foreign countries and
a third contract is under negotiation. Considering these factors,
exports of forest products by water-borne shipments are expected
to continue at least at current levels.

8—3
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b. During the period from 1960 to 1964, waterborne shipments
of forest products from Humboldt Bay amounted to about 4.3 percent
of the total North Coast (five—county) production. By the period
from 1970 to 1973, this percen tage had risen to nearly 11 percent ,
reflecting the trends in exports discussed above . Considering an
expected continuation of exports v~ a water-borne shipments , the per-
centage discussed above is projected to be at leas t eleven percent
(waterborne shipments as a percent of total North Coast tither
product ion) . If this percentage were to remain constant in the
fu ture , then waterborne shipments of fores t products would be about
190 million board feet in 1980, 185 million board feet in 2000,
and 203 mIllion board feet by 2020. However, given the past and
expected future trends in exports of lumber and other- forest pro-
ducts, a decline of waterborne shipments seems highly unlikely.
Even wi th a decline in lumber produc tion , it is expected that
waterborne shipments of fores t produc ts will remain at leas t at
present levels . As indicated In Table B—2 , waterborn e shipments of
fores t  products totaled 267 million board feet in 1970 . If about
the same volumes are shipped in 1980 , the percentage of total
five—county production will be about 13 percent . Holding this
percent constant through 2020 indicates that total water-born e ship-
ments of forest products will remain approximately cons tan t through
2000 and increase to 293 million board feet by 2020 , and 338 million
board feet by 2030.

TABLE B-2

FUTURE TIMBER PRODUCTION IN THE FIVE-COUNTY TRIBUTARY AREA AND
WATERBORNE SHIPMENTS OF FOREST PRODUCTS FROM HUMBOLDT BAY

Water-borne Shj ~pments
Production in In Percent
Five—Cotnty of Total 3/Tributary Area 5—County Total Shipment— 

—

Year (MM bd. f t . )  1/ Production (MM bd. f t . )  Tons

1962 3,145

Ave rage
1960—64 2,999 4.3 128 216,000

1970 2 ,500 10.7 267 2/ - 450,000
1980 2 ,094 13.0 270 457,000
1990 - 

-

2000 2,058 13.0 268 452,000
2010
2020 2 ,256 13.0 293 494,000
2030 2 ,600 - 13.0 338 570,000

1/ Source: “California’s Forest Industries, Prospects for the Future,”
by Daniel D. Oswald, USDA Forest Service Resource Bulletin
FNW—35 , 1970, pp.23.

2/ Average from 1970 to 1973.
3/ Exclusive of wood pulp.
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c. Thes e projections of waterborne shipments are cons idered
to be conservative in spite of the projected decline in tither pro-
duction as borne out by the actual shipments shown in Table A—13 for
the years 1970 to 1974. Total projected shipment is a small per-
centage of production, and the projected decline in production should
not have a maj or impact on foreign shipments . Both domestic and
foreign demands for lumber products are expected to grow. However,
this increase in demand will be offset to some degree by the more
efficien t use of cu t timber as discussed in Paragraph A—in .

B—7. FUTURE DRY CARGO VESSEL TRIPS

The estimated number of vessel trips in 1980, the firs t year
of pro jec t life , is based on the estimated tonnage carried by deep—
draft vessels in 1970. This increased tonnage, expressed as a ratio
of the expected tonnage in 1980 to the current tonnage (the average
over the period 1970—1973), reduced by the cubage factor!’ and
multiplied by the current number of vessel trips (1970), gives the
estimated number of vessel trips as follows :

Number of vessel trips in 1980 — 457,000 x 385 x 1 — 364
450 ,000 1.07

There is a slight decrease in the number of trips because exports
of forest products are expected to remain roughly constant while
the size of vessels will get larger. The size is Indicated by the
cubage factor which describes expected increases in vessel capacity
as shown in Figure B—i. In the same manner as above, the estimated
number of vessel çrips was computed by 10—year intervals for the
period l980—203O.a’. The computations and results are shown below
and Table B-3.

1990 — 454 ,000 x 365 x 1 — 359
450 ,000 1.08

2000 — 452,000 x 385 x 1 — 355
450,000 1.09

2010 — 474,000 x 385 x 1 372
450,000 1.09

2020 — 494~000 x 385 x 1 388
450 ,000 1.09

2030 — 570,000 x 385 x 1 — 447
450,000 

- 
1.09

1/ The cubag. factor is an estimate of the effect increasing vessel
size will have on the number of vessels needed to haul a given
tonnage of lumber or forest products .

2/ Exclusive of trips carrying wood pulp .

8-5
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TABLE B-3

FUTURE DEEP-DRAFT DRY-CARGO VESSEL
TRIPS IN HUMBOLDT BAY , 1980—2030

Year Number of Vessel Trips

1980 364
1990 359
2000 355
2010 372
2020 388
2030 447

3-8. FUTURE DRY-CARGO VESSEL TRIPS BY ACTUAL INBOUND AND OUTBOUN D
DRAFTS

A factor that will increase vessel drafts in Humboldt Harbor
is the trend toward larger vessels in order to benefit from eco-
nomies of scale. The rising costs of fuel, labor , and ship con-
struction require larger ships to minimize the unit cost of shipp ing.
At Humboldt Harbor, for example, the average draft of all dry—cargo
vessel traffic (outbound, greater than 18 feet) increased from
about 23 feet in 1963 to 26 feet in 1972. Moreover , the average
draft of outbound vessels greater than 25 feet (in draft) increased
from about 27 feet in 1963 to about 28.5 feet in 1972. - Tables
B—4 and B-5 show the drafts and average drafts for all dry—cargo
vessel traffic (outbound) and for vessels greater than 25 feet In
draft. - The standard deviations shown in Table 3—5 indicate the fol-
lowing: Assuming a normal distribution of the data used to calculate
the averages (for each year), then It is known statistically that
(1—1/k2) percent of the observations in a given year will fall within
k standard deviations of the mean (average) value. Thus, for 1972 ,
(l_l/22) — 75 percent of all observations should fall within 2
standard deviations or (2)(3.l4) — 6.28 feet of the average draft
of 26 feet.

( )
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TABLE B—5 
-

AVERAGE DRAFTS OF ALL DRY CARGO
VESSEL TRAFFIC , HUMB0L1Y1~ BAY

Draft (Weighted Averag~1 
Standard Deviation

All Vessels greater
Vessels / than 25 feet All Greater than

Year (outbound)1 (outbound) Vessels 25 feet

1963 23.1 27.4 2.79 1.15
1964 23.2 27.2 2.69 1.11
1965 23.1 27.4 2.75 1.23
1966 23.8 27.4 2.99 1.38
1967 24.5 27.9 3.26 1.44
1968 24.9 28.1 3.41 1.63
1969 25.5 28.4 3.56 1.85
1970 26.0 28.2 3.15 1.52
1971 26.0 28.7 3.50 1.90
1972 26.0 28.5 3.14 1.77

1/ Data from Table B—4 was used to calculate these averages . Vessels
18 feet and under in draft were excluded.

B-9. ESTIMATED MD PROJECTED DISTRIBUTION OF VESSEL TRIPS BY VESSEL
DRAFT IN HUMBOLDT HARBOR

As indicated by Tables B—4 and 3—5 , the average draft of vessels

entering Humboldt Bay has shifted dramatically since the ~Project
Document was completed. According to spokesmen for exporting and

shipping companies, the drafts of vessels using Humboldt Bay will
continue to increase as they have In the recent past. In order
to form a basis for projecting vessel drafts, the vessel trip dis—

tributions for 1963 through 1971 were computed from data in Table
B—4. Then the percent of the total for each draft was calculated.
For example , Table B—6 below shows the actual vessel drafts and the
percent of vessels for the year 1970. Such percentages were computed

for each year from 1963 through 1971.

B-8
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TABLE B-6

ESTIMATED DISTRIBUTION OF VESSEL TRIPS BY VESSEL DRAFT
IN HUMBOLDT HARBOR , 1970
(Based on a 30—foot channel)

Actual vessel 1970 Percent
draft No. of vesselsi’~ 

- of vessels
( f t . )

20 -

or less 123 32

21 22 6
22 33 9
23 23 6
24 25 6
25 19 5
26 33 9
27 27 7
28 27 7
29 28 7
30 21 5
31 4 

- 
1

or
more

T~YFAL 385 100%

1/ Exclusive of wood pulp. 
-

B—lO. In projecting vessel drafts, simple least squares regres-
sion ~as used to extend the trends which occurred from 1963 to
1971 !’. The technique used in the Project Document was discarded
because it was felt to be inferior to the technique used in this
report. The least squares regression technique is illustrated as
follows. First the decision was made to project the percentage
of total vessel trips taken by vessels of a given draft. In 1963,
for example, vessels drawing 27 feet in draft were 3 percent of all
vessel trips, and this percentage increased to 7 by 1970 (see tab-
ulation below).

if  Judgment and the advice of knowledgeable persons in the shipping
industry were also used to formulate the projections.
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Humboldt Bay
Percent of Vessels of a Given Draft

Actual •Vessel Draft 1963 1970
¼

20 or less 37 32
21 13 6
22 11 9
23 8 6
24 10 6
25 9 5
26 5 9
27 3 7 -

28 3 7
29 1 7
30 0 5

31 or more 0 1
100 100

B—il. This percentage of vessel trips was calculated for each year
through 1971, for vessels drawing 27 feet. Then a least square
regression line was computed as follows: The percent of vessel
draft was regressed against time (the independent variable). This
provided the best fitting line to the points corresponding to a plot
of the percent of vessels drawing 27 feet against the years 1963
through 1971. The year 1972 was excluded because of the occurrence
of a shipping strike. This least squares trend line was then ex-
tended to -the year 1980 by changing the independent variable (time)
to 1980. This yielded a projection that the percent of vessels
drawing 27 feet in 1980 will be about 11 percent (compared to 7 per—
cent in 1970). This process was then done for each vessel draft
(from 20 feet or less to 31 feet or more). The sum of the projected
percentages came close to 100 percent. Because the sum of the pro-
jected percentages was not equal to 100, judgment and the advice
of knowledgeable persons in the shipping industry were used to make
small adjustments so that the total would equal 100. The projections
of the percent of vessels drafts for 1980 are shown in the next
tabulation. After 1980, the distribution of vessel drafts was
changed by judgment to the year 2000 and held constant thereafter.

B—lO
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Percent of Vessels of a Given Draf t
Actual Vessel Draft 1980 1990 2000

¼ 
- 

¼ ¼

20 or less 25 23 20
21 4 3 3
22 4 3 3
23 4 4 3
24 4 5 4
25 5 5 4
26 11 11 12
27 11 12 13
28 10 11 12
29 9 9 10
30 9 9 10

3l or more 4 5 6
100 100 100

B—l2 . Discussion with port interests , shippers , and others indicates
that these projections are reasonable and probabl y conservative . The
projected percentages and corresponding numbers of trips are shown
in Table 8—7.
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B-13. FUTURE WATERBORNE EXPORTS OF WOOD PULP

Two pulp mills operate at Humboldt Bay. The combined annual
production of these two mills is approximately 440,000 tons . Both
mills have facilities for docking or loading deep—draft vessels ,
and both have recently exported 90 to 95 percent of their outputs
by deep—draft vessels. Thus, about 400 ,000 tons of pulp annually
are being shipped out of Humboldt Bay to foreign ports in the Pacific
Basin and Asia. Spokesmen for the two pulp mills feel that , barring
a war or international calamity, exports of wood pulp will continue
near present levels. Moreover, according to industry sources, all
pulp mills in this area will operate almost completely on ch ips
residual to sawmill and plywood plants , not on standing timber.
Thus , the volume of lumber and other forest products available for
overseas shipments will not be diminished by proj ected pulp mill
operations. Information furnished by the owners of the two pulp
mills indicates that of the 440,000—ton annual output of the two
mills, approximately 400,000 tons have recently been exported by
deep—draft vessel. The conservative estimate of 350,000 tons has
been used in this report. This was done in part to reflect uncer-
tainty .

B-l4. FUTURE DRY-CARGO VESSEL TRIPS CARRYING WOOD PULP

From information furnished by shippers and pulp mill operators ,
the average lift of wood pulp per vessel trip is presently about 13,000
short tons. Currently , two pulp mills at Humboldt Bay produce about
300 ,000 tons per year for export . Thus , under present conditions , ex-
ports of wood pulp account for about 23 loaded ships per year. These
trips represent loaded wood pulp vessels on an outboun d run . Inboun d
vessels traveling without the cargo should encounter no significant
tidal delays attributable to insufficient channel depths . Over the
next 50 years , the average lif t of wood pulp per vessel is expected to
reach a maximum of about 19 ,000 tons . However , exports from the pulp
mills are expected to peak at about 435 ,000 short tons per year (maxi-
mum capaci ty for two mills). Thus, the number of loaded ships per year
should remain at about 23 (435,000 divided by 19,000). The pulp mill
owners indicate that pulp will be carried by vessels having a loaded
design draft similar to the draft of other deep draft vessels . The
following table gives the distribution by draft of vessels carrying
wood pulp for the period 1970 to 2030.

B—i)
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TABLE B-8

ESTIMATED DISTRIBUTION BY DRAFT OF VESSEL TRIPS
CARRYING WOOD PULP FROM HUMBOLDT HARBOR ,

1970 — 2030

Vessel
Draft  1970 1980 1990 2000 2010 2020 2030

28 7 6 5 5 5 4 4
29 9 9 9 8 7 7 6
30 6 6 6 6 6 6 6

3l or over 2 2 3 4 5 6 7

TOTAL 23 23 23 23 23 23 23

B—l5 . The Project Document estimated that 230 ,000 tons of wood
pulp would be shipped by deep—draft vessels . However , the total
vatetborne movements of wood pulp were estimated to be about 500 ,000
tons, the extra 270,000 tons being shipped by barge. The total
of 500,000 tons of pulp produced (after 1980) was based on the
assumption that a third pulp mill would be built which is no longer
forthcoming. Moreover, all pulp produced in Humboldt Bay is now
being moved by deep—draft vessel. Thus the estimated average of
350 ,000 tons of pulp from the two existing mills annually in
Humboldt Bay is expected to be moved completely by deep—draft
vessels in the future, similar to current practice.

B-~ 6. PROJECTED DISTRIBUTION OF ALL VESSEL TRIPS BY VESSEL DRAFT
IN HUMBOLDT HARBOR

Combining the estimated future vessel trips by draft for yes—
sels carrying lumber and other forest products with those carrying
wood pulp gives a summary of all estimated dry—cargo vessel trips
by draft at Humboldt Harbor for the period 1970 to 2030, as shown
in Table 6-9 .

6—14
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TABLE B-9

PROJECTED DISTRIBUTION OF ALL VESSEL TRIPS
BY VESSEL DRAFT IN HUMBOLDT HARBOR ,

1970 — 2030

Actua l
Vessel
Draft 1970 1980 1990 2000 2010 2020 2030
( I~ t . )

20 or less 123 91 83 71 75 77 89
21 22 15 11 11 11 12 13
22 33 15 11 11 11 12 13
23 23 15 15 11 11 12 13
24 25 15 18 14 15 15 18
15 19 18 18 14 15 15 18
26 33 39 39 43 45 47 54
27 27 39 43 46 48 50 58
28 33 42 44 48 50 51 58
29 37 42 41 43 44 -. 46 51
30 27 39 38 41 43 45 51

31 and over 6 17 21 25 27 29 34

TOTAL 408 387 382 378 395 411 470

(
B-17. DRY-CARGO VESSEL COSTS

Tabulated in Table B—b are average dry—cargo vessel operating
costs (in port) by vessel type for United States flag vessels. Costs
originally were based on July , 1972 cost levels . However, the da ta
in Table 8—10 have been updated from 1972 to 1975 using an average
weighted iVçrease in vessel cost for this period which was estimated
to be i.53A’. The updating methodology was based on the rela tionsh ip
between 1972 and 1975 tanker costs.

1/ All vessel cost d ata are from the Transportation and Coastal Zone
Planning, OCE.

( )
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TABLE B—b

UNITED STATES FLAG GENERAL CARGO VESSEL
OPERATING COSTS

Vessel Draf t
Costs per Hour in Por t Fully Loaded

(feet)

C2 $531 26.5
C3 635 29.5
C4 739 31.5
CS 898 34.0

B—l8. At the present time, opera ting coa ts of fore ign flag vessels
are more than 1/3 bess than for United States flag vessels . It is
believed , however , continually rising labor costs In fore ign coun tries
will diminish the presen t gap between United States and forei gn flag
vessel operating costs. The mean hourly costs presented in Table
B—il are adjusted costs, allowing for the estimated fleet composition
in the foreign and domestic trades and the progressively narrowing
di f fe ren t ia l  in operating cos ts between United States and fore ign
flag vessels. According to shipping spokesmen, very few 34—foot draft
ships will enter Humboldt Harbor wi thout deeper channels. This is )
because ships with a 34—foot draft must wait for the highes t part of
the tidal cycle. Accordingly, the average of the costs for the C2 to
C4 vessels will be used in the table which follows. -This average is
felt to be most reasonable since, as indicated in Table B—9 , most of
the larger vessels visiting Humboldt Bay are between 26 and 31 feet in
draft.

I,
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TABLE B—il

ADJUSTE D MEAN HOURLY DRY-CARGO VESSEL OPERATING COSTS

Percen t of
Shipments

(In Port) in Col.(3) Ratio of
U.S. Flag Estimated Future that are Foreign to
Dry—Cargo Distribution of made in U.S. flag Adjusted
Vessel Shipments to foreign vessel oper— Hourly

Year Operating Cost Foreign Ports flag vessels ating Costs Cost
(Aver, from 

-

Table B—b )
(1) (2) (3) (4) (5) (6)

($ /hr .)  (%) (%)

1970 635 96 100 0.57 347 1/
1980 635 96 100 0.59 360
1990 635 96 bOO 0.61 372
2000 635 96 100 0.63 384
2010 635 96 100 0.65 396
2020 635 96 100 - - 0.67 408
2030 0.70 427

1/ Foreign Flag — (0.96 (100) 0.57 x $635 ..$347)) .
(

EVALUATION OF BENEFITS

B—l9 . GENERAL

On the basis of the foregoing data concerning commerce and
vessel t r a f f i c  in Humboldt Harbor, this section will explore the
need for and the benefits to be obtained from the proposed improve—
ments in the harbor. Project benefits have been distributed between
the North and South Bays. Historically , deeper—draft vessels (those
drawing up to 31 feet) have used the North Bay. This traffic accounts
for 75 percent of the harbor total. South Bay traffic has consisted
mainly of barges and lighter draft vessels (those drawing a maximum
of 27 feet). Forest products, the principal commodities shipped from

• the harbor , are loaded mainly in the North Bay. There is no reason
to believe that this distribution pattern will change in the future.

Benefits evaluated herein consist of transportation savings due
to:

a. Elimination of vessel time lost awaiting favorable tides
In the interior channels for those vessels drawing 22—31 feet that
can presently enter the harbor.

( 
/)
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b. Provision of adequate depths for the larger vessels (those
drawing 31—34 feet) which are unable to fully load (top off) due
to inadequate channel depth.

c. Savings of vessel operating costs (at sea) which result
from shippers having to backtrack vessels from Humboldt Bay to
other ports in order to fully load their vessels before departing
to a foreign destination. -

d. Elimination of vessel time lost awaiting favorable wave
conditions in the Bar and Entrance Channel.

8—20. SAVINGS IN TRANSPORTATION COSTS, ELIMINATION OF TIDAL DELAYS
IN INTERIOR CHANNELS

Local interests state that under existing project conditions,
considerable time is lost by vessels awaiting favorable tides in both
the North and South Bays. A pre—requisite for a deep—draft vessel to
operate safely and efficiently under its own power is suf f ic ien t  water
under the keel to compensate for squat, trim and keel.clearance. For
ships operating In Humboldt Bay, a channel depth of at least 5 feet
more than the vessel draft , as measured when the vessel is motionless ,
is required. Thus, under current conditions, vessels drawing 26 fe et
or more will encounter delays in the North Bay Channels, and vessels
drawing 22 feet and more will encounter delays in the South Bay Channel.

B— 2 l. To estimate the time interval that vessels must wait for favorable
tides, a mean tide curve was drawn for Humboldt Bay . From this curve ,
which Is shown in Figure B—2, the mean depth of water throughout a com-
p lete lunar cycle of 24.8  hours can be determined .

8—22. Assuming a 5—foot allowance for squat , trim and keel clearance ,
Figure B— 2 shows that £ or a tide of 3 feet , a vessel drawing 28 feet
could be delayed a maximum of 6.4 hours. The computation is based
on the assumption that vessels will characteristically arrive and
depart at regular intervals throughout the daily tidal cycle. Thus,
for vessels of a particular raft, the probability of delay would
be in direct proportion to the period of time when suff ic ient  depth
of water was not available (see Tables B—l2 and B—13). Vessel delays
due to tides for 1980—2030 are shown in Table B—14. These delays are
considered to be national economic losses because shoreside facility
operations are geared to scheduled ship arrivals.

B—18
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TABLE B— l2

VESSEL DELAYS IN NORTH BAY CHANNELS DUE TO TIDES , 1980

Probability Waiting Time
Vessel Trips . of (Average Hours
Draft Per Delay 1/ Per Total
(Ft.) Year (percent) Delay) Hours

(1) (2) (3) (4) (5)

31 17 91.4 11.3 175.6
30 39 8 2 . 2  , 10.2 3 2 7 . 0
29 42 3l.3~’ and 3.9 and 51.3

26 .5~J 3.3 - 36 .7

28 42 25 .7V and 3.2 and 34.5
l5.3~.’ 1.9 12.2

27 26!~J 20.9 2.6 14.1
26 26 13.3 1.6 5.5
25 12 0 0 0

Total
Trips 204 Total Delay 657

Ad -l ustment for Delays under Proposed Channel Conditions (35 feet) :

31 17 - 13.3 —1.6 —3.6

- Net Hours Delay 653

1/ For existing project depth of 30 feet. -

2/ First tidal curve depression. (LLW)
3/ Second tidal curve depression. (HLW) - -

4/ For drafts of 27 feet and less, trips to Fields Landing have been
netted out.

( J
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TABLE B—l3

VESSEL DELAY S IN FIELDS LANDING CHANNEL DUE TO TIDES , 1980

Probability Waiting Time
V essel Tri ps of , 

(Average Hours
Draft Per Delay 1’ Per Total
(Ft.) Year _ (percent) Delay) Hours
(1) (2) (3) (4) (5)

27 l3~-” 91.4 11.3 
- 

134.2
26 13 82.2 10.2 109.0

25 6 3l.3~-” and 3.9 and — 7.3
26.5-~--’ 3.3 5.3

- 24 5 25.7.~J and 3.2 and 4.1
l5.3.~J 1.9 1.5

23 - 5 20.9 2.6 2.7
22 5 13.3 1.6 1.1

Total
Trips 47 To tal Delay 265.2

Adjustment for Delays under Proposed Channel Conditions (30 feet):

27 13 20.9 — 2 . 6  — 7 . 1
26 13 13.3 —1.6 —2.8

Net Hours Delay - 2 5 5 . 3

1/ For presen tly au thor ized project depth of 26 feet.
2/ First tidal curve depression . (LLW)
3/ Second tidal curve depression. (HLW)
4/ For drafts of 27 feet and less, North Bay traffic has been

netted out.
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TABLE B—l4

VESSEL DELAY S DUE TO TIDES , 1980—2030

North Bay Fields Landing
Year Channels Channel

(Hours) (Hours)

1980 653 255
1990 685 322
2000 760 366
2010 802 384
2020 845 392
2030 984 442

B—23 . A summary of the benef i t s  result ing from the elimination of
vessel time lost awaiting favorable tides in the North Bay Channels
and in Fields Land ing Channel is given in Table 8—15.

TABLE B—iS

SUMMARY OP SAVINGS RESULTING FROM THE ELIMINATION OF TIDAL DELAY COSTS

( 1/ 2/ BENEFIT
Average Hourly Hours of (Total Cost-~

J
Channel Year Vessel Cost Delay of Delay)
North Bay -

Channels 1980 360 653 $235 ,100
1990 372 685 - 254 , 800
2000 384 760 291,800
2010 396 802 317,600
2020 408 845 - 344 ,800
2030 427 984 420,200

Average Annual Benefit $288,000

Fields Landing
Channel- 1980 3G0 255 91,800

1990 372 322 119,800
2000 384 366 140,500
2010 396 384 152,100
2020 408 392 159,900
2030 427 442 189,000

Average Annual Benefit $132,000

1/ See Table 8—11
2/ See Table 8—14.
3/ Discounted at 3—1/4% interest , 50—year project life.
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B—24. SAVINGS IN TRANSPORTATION COSTS — TOPPING OFF WITH LUMBER AND
OTHER FOREST PRO DUCTS

Redwood products comprise a very important portion of foreign bound
shipments from Humboldt Harbor . In 1974, lumber was only about four per-
cent of the total foreign exports from Humboldt Bay. Moreover, less than
one percent of the total cut lumber Is transported by ship from Humboldt
Harbor. As a result , a large potential exists for transporting additional
lumber by ship. Since Humboldt is the closest tidewater port to the trib-
utary redwood production area, the ability to move that commodity economic—
ally by waterborne carrier is an important factor in determining the future
number of trips from the port. The trend is toward increased use of deep—
draft vessels , par ticularly in foreign trade; therefore, during the next
50 years there should be an appreciable increase In the number of vessels
drawing 31 feet of more that will want to call at Humboldt Harbor to top
off. Shippers estimate that these larger vessels will be used to export
lumber from Humboldt Bay if deeper channels are provided . Much of this
lumber is presently transported to San Francisco and southern California
by truck and rail.

B—25. If, in the future , channel depths in Humboldt Harbor are insufficient
to permit use of the harbor by deeper draft vessels for topping, lumber
originating in the Humboldt area will have to be transported to San Francisco
Bay por ts, the nearest ports deep enough to accommodate these vessels. 1/

8—26. A substantial portion of the lumber produced in the area tributary
to Humboldt Harbor is customarily shipped Into the San Francisco Bay area
by ra ilroad or truck (mainly for trans—shipment within the continental
United States). In addition, lesser amounts of lumber are trucked to San
Francisco for topping off on deep—draft vessels destined for overseas
markets. With the proposed improvements at Humboldt Bay, the lumber which
is now trucked to San Francisco for topping off would in-Stead be placed
directly on vessels departing from Humboldt Bay. Without the proposed
improvements, the tonnage required for topping by deep—draft vessels will
be transpor ted to San Francisco Bay por ts by truck. The lowest cost for
transporting lumber originating in the Humboldt area to San Francisco area
ports for loading on deep—draft vessels is equivalent to $13.40V 2! per ton.

1/ This holds true whether a vessel approaches Humboldt Harbor from the
south or from the north. Although a vessel approaching Humboldt from
the north would pass the deep—water port of Astoria, Oregon , the cost
of transporting redwood products originating In the Humboldt area to
Astoria by land carrier is prohibitive. Consideration has been given
to the possibility of having such vessels partially load In San Fran-
cisco, travel sufficiently light to Humboldt to permit their clearing
the existing channel with a deckload of lumber , then return to San
Francisco to complete loading. This laternative has been discarded
because carriers have advised that under no circumstances would they
pursue such a course.

2/ According to lumber industry sources , the gross cost of land transpor-
tation to San Francisco is at least $16 per short ton, and the average
cost to truck lumber to the Humboldt docks Is at least $2.60 per short
ton. Thus, the net alternative land cost to San Francisco is $13.40
per short ton.

3/ San Francisco Harbor Is the nearest deep water port to Humbold t Bay.
This is the net of the cost of trucking lumber to San Francisco .
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6—27. Since those vessels which would “top—off” if the channels were
deepened would alread y be call ing for other cargoes, channel deepening
would result in a full savings of the cost of transporting the lumber to
San Francisco Bay port for topping off , except for a minor increase in
tidal delays for the departing vessels — which would reduce the net
transport savings to $13.28 per ton as shown in Tables l6a and l6b ,
below. 1/ In addition , based on interviews with major shipping and
stevedoring companies involved in Humboldt Harbor , It is considered
likely that some vessels will call at Humboldt Harbor specifically for
deck—loading. However, since these movements cannot be readily pre-
dicted , they have been excluded from the analysis. 2/ 3/

TABLE B—l6a

EXTRA VESSEL DELAYS IN NORTH BAY CHANNELS
DUE TO DECK LOADING LUMBER , 1980

Probability
Vessel Tr ips of Total
Draft Per Delay Waiting Hours of
(Ft.) Year (percent) Time Delay

34 1 31.3 & 3.9 1.2
26.5 3.3 0.9

33 2 25.7 & 3.2 1.6( 15.3 1.9 0.6

32 2 20.9 2.6 1.1

31 2 13.3 1.6 0.4
Total
Tr ips 7

Total Delay 5.8

1/ Only about 50% of the projected vessels with a draft loading capac-
ity in excess of 30 feet have been used to estimate deck load tonnages
that would be loaded directly in Humboldt Bay (see Table B—l7, foot-
note 2) If sufficient channel depths are made available. This is
because only about 50 percent of such vessels are of a type or inch —
nation to accept deck cargoes. Further , the probabili ties of tidal
delays for 31 through 35 foot draft vessels departing Humboldt Bay
with a deck load in a 35 foot channel are the same as for 26 tli - ough
30 foot d r a f t  vessels departing in a 30 foot channel. Table 8—17
indicates the estimated number of deck—loaded vessels in excess of
30 feet  in d ra f t  will be 7 for 1980 (with 30 or 35 foot  channels) .

2/ Interview with Mr. Leslie M. Westfall , Westfall  Stevedoring Company ,
Eureka , California , 9 February 1976.

3/ Interview with Capt. Ole Kalve, Star Shipping Company , San Francisco ,
California , 10 February 1976.
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A summary of the costs due to extra tidal delays from deck loading is
shown below for the years 1980 through  2030 (based on tables such as the
above fo r  the years 1990 through 2030) .

TABLE B—l6b

COSTS OF EXTRA VESSEL DELAYS DUE TO DECK LOADING

Average
North Hourly Total Cost
Bay Vessel Cost of Per

Year Channels Cos t Delay Ton
(hours)

1980 - 5.8 $360 2090 17,500 .12
1990 6.6 372 2460 22,500 .11
2000 7.5 384 2880 25,000 .12
2010 9.6 396 3800 27,500 .14
2020 9.6 408 3920 27,500 .14
2030 10.5 427 4480 27,500 .16

Average Annual Cost $2969 $0.12
_____—

~~~ 

Net Transport Savings: $13.40—a. 12 $13.28/TON

TABLE 8—17

SUMMARY OF SAVINGS ATTRIBUTABLE TO VESSELS!!
DECK-LOADING LUMBER IN HUMBOLDT HARBOR

-

~~~~~~~~~~ Number of Total Weighted
Trips (Vessels Deck Average Benefit
Drawing 31 feet Load Saving (Total

Year or More)a (Tons) Per Ton Savings.~-
(1) (2) (3) (4) (5)

(2)x2 ,5002! (3)x(4)

1980 7 17 ,500 S13.28 $232,000
1990 9 22 ,5C0 13.28 299,000
2000 10 25 ,000 13.28 332 ,000
2010 11 27 ,500 13.28 365 ,000
2020 Il 27 ,500 13.28 365,000
2030 13 27 ,500 13.28 365,000

Average Annual Benefit — $316,000
1/ Those drawing 31 feet  or more.
2/ See Table 8—7. According to local shippers , only about half of the

projected vessels (over 30 feet in draft) departing Humboldt Bay are
of a suitable design or inclination to accept lumber or log cargoes
on deck. Hence , onl y about 50% of the projected vessel calls have
been used to estimate the tonnage and the savings in land transpor-
tation cost resulting from a 35—foot channel.

3/ Average deckload per t r ip  — 2,500 tons.
4/ See Tables B—lba and B—l6b.
5/ Discounted at 3—1/4% i n t e r e s t . n
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B—28. SAVINGS OF VESSEL OPERATING COSTS (AT SEA) OCCURRING BECAUSE
SHIPPERS HAVE TO BACKTRACK IN ORDER TO FULLY LOAD THEIR VESSELS

A c u r r e n t  survey of West  Coast shipping operat ions indicates t ha t
about 9 deep—draft vessels per year have to backtrack from Humbold t Bay
in order  to f u l l y load their  vessels before  depar t ing  fo r  a fo re ign
destination. 1/ 2/ According to shippers , such back t r ack ing  occurs be-
cause of inadequate channel depths at Humboldt Harbor.

B—29.  Backtracking occurs among deep—dra f t  vessels g rea te r  than 21,000
tons deadweight which sail between Vancouver , B . C . ,  Coos Bay , Oregon ,
Humboldt Bay, and overseas. It is estimated that with the present chan-
nel depths in Humboldt Bay , about 9 deep—draft vessels a year are unable
to fully Load with lumber or forest prr’lucts. As a result of not being
fully loaded in Humboldt , these vessels must travel either to Vancouver ,
B.C. ot Coos Bay before heading erseas. These deep—draft vessels
n -rmall y s t a r t  from Vancouver anu work their  way down the coast to
Humboldt Bay.  The extra  travel is called backtracking.  For example , i f
the depth in Humboldt Harbor were adequate , such a vessel could p a r t i a l l y
load in Vancouver or Coos Bay and comp lete loading in Humboldt Harbor
prior to departing for an overseas destination. Un~ - r present conditions ,
however , a deep—draft vessel drawing 30—34 feet which arrives from B.C.
or Coos Bay will have to r e t u r n  to B .C .  or Coos Bay in order to f u l l y
load before departing for a foreign destination . Such a return trip
wou ld be elim inated by having a 35—foot  channel in Humboldt Bay .

B—30. Although it would be most efficient to stop at Humboldt Bay first
(while unloaded), this is not possible for the vessel trips discussed
above (paragraph B—30). According to shippers , vessels generally come
from Europe or Japan. Vessels coming from Europe travel through the
Panama Canal and up the coast. Some of these vessels carry cargo des-
tined for Vancouver or Coos Bay . Thus, a ship goes past Eureka to its
destination and unloads its cargo. Once the cargo is unloaded , the
vessel can return to Eureka to partially Load and then must backtrack to
Vancouver or Coos Bay to be fully loaded. Similarly ,  a vessel coming
f r o m  Japan may also want to unload in Vancouver or Coos Bay before
traveling south to Eureka. Because of the limited channel depths in
Humboldt Bay, such vessels can only partially load there and must travel
to another port in order to fully load . Thus, shipping companies must
incur additional transportation costs referred to as “backtracking”
costs. These would be eliminated with deeper channels at Humboldt Bay .

8—31. With a 35—foot channel depth at Humboldt Bay , existing vessels
would no longer have to backtrack either t C. Bay or Vancouver , B.C.
Shippers estimate Lhat this would eliminate about 143 hours of vessel
trave l a t  sea per year. Data used to calculate the number of hours is
shown in Table B—l8.

I Interview with Captain Ole Kalve , Operations Manag er , S ta r  Shi p-
ping ( U . S . W . C . )  I n c . ,  235 Montgomery St., San Franc1sc~~, Ca li t

2/ Int erview with Phillip Steinberg, Pacific Merchant Shipping
Association , 635 Sacramento St., San Francis&u , CaIl t ’rnia .
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TABLE B—l8

LOST VESSEL TIME DUE TO BACKTRACKING

Distance from
Humboldt Bay to:!’

(miles) Average
vessel
speed

Vancouver, Coos
B.C. Bay

598 156 16 knots

Sailing time from No. of trips backtracking
Humboldt Bay to; from Humboldt Bay to:

(hours at sea)

Vancouver, Coos Vancouver, Coos
B.C. B.C.

37.4 9.8 2 7

Total hours backtracking

(37.4) (2) + (9.8) (7) 143.4 hours

1/ Distance from sea buoy to sea buoy.

B—32 . Shippers indicate that all the vessels involved in backtracking
are foreign flag ships over 21,000 tons deadweight. Data from the
Office are the Chief of Engineersl/ indicate that the vessel operating
cost at sea for such vessels is $650 per hour. Thus, if about 143
additional hours per year are required, the total cost of backtracking
amounts to about $93,000 per year. Since this backtracking would be
eliminated with a project at Humboldt Bay, $93,000 will be credited as
an average annual project benefit.

1/ Office of the Chief of Engineers, Transportation and Coastal Zone
Planning Division, updated from 1972 to 1975 using an average
weighted increase in vessel cost for this period which was estimated
to be 1.53.
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B—33. SAVINGS IN TRANSPORTATION COSTS, ELIMINATION OF VESSEL DELAY S
DUE TO WAVES IN BAR AND ENTRANCE CHANNEL

The available data for waves offshore  of Humboldt Bay were those
contained in two reports: “Wave Statistics for Seven Deep—W ater Stations
Along the California Coast ” and “Ten Most Severe Storms ,” prepared in
1960 for  the Corps of Engineers by National Marine Consultants. Although
these data are for deep—water conditions , they are considered to be ap-
p licable because wave ref rac t ion  diagrams show wave ref rac t ion  at the
Humboldt Bay Bar and Entrance Channel to be negligible and that condi-
tions associated with deep—water generally prevail.

B—34. In the Pacific Ocean offshore from Humboldt Bay , waves greater
than 10 feet in height occur generally in the period from mid—October
through mid—April . The average annual frequency distribution of wave
heights in deep water near Humboldt Bay is shown in Table B—l9 in terms
of maximum wave height , 

~~~~ 
The average annual frequency distribution

includes waves from the dI~ections south—southeast and south have not
been included as waves from these three directions would not affect
navigation in the Bar and Entrance Channel .

B—35. By deepening the Bay and Entrance Channel to 45 feet , a certain
amount of lost vessel time will be eliminated . It is assumed tha t
vessels in the Bar and Entrance Channel will require a clearance of one—
half çhe wave height in addition to the 5 feet required for squat and
trim!’. The frequency d is t r ibut ion of maximum wave heights , the required
vessel clearances and the resultant vessel delays for t r a f f i c  in the
year 1990 are shown in Table B— 19 for the present 40 foot channel and
the proposed 45 foot channel. Taking vessel delays for all years from
1980 to 2030 gives an average annual benefit of about $160 ,000 .

1/ One—half of the wave height is 10 feet .
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11—36. SAv:NCs IN DAMA ;Es — ~RoV ISioN OF AN ANCHORAGE AREA

One category of b e n e f i t s  which was included in the Projec t
Document but which i ; not included here as follows : Savings in dam-
ages — provision of an anchorage area in the North Bay. The Projec t
Document estimated total benefits of $43,000 annually included $33 ,000
for reduced vessel operating costs and $10,000 f or damage red uctions due
to lessening of collisions. The $33,000 annual reduction of vessel
operating costs was based on the expectation that vessels seeking refuge
from storms and those awaiting berths in the harbor would be induced to
use the anchorage area, thereby incurring lower operating costs while
anchored as compared to waiting costs “at sea.” It was estimated that
32 vessels per year would be a f f ec ted , 12 of which would be seeking
refuge and 20 awaiting berths. However , recent information received
from local interests is that approximately 15 vessels per year currently
anchor in the Bay while waiting for berthing space or for other reasons,
and the typical tine at anchorage is about two to four hours per occur-
rence. These vessels can be anchored adequately in the existing naviga-
tion channels fat- the limited period involved . If an anchorage areas
were provided, it would not provide any savings in operating costs to
these vessels. Moreover, it is now believed that an anchorage area
would r rc,vide no inducement for vessels seeking refuge from storms since
most deep—draft vessels are capable of operation under virtually all
experienced storm conditions. Theref ore , it is considered that opera-
tion cost savings would be negligible or lacking entirely. The $10,000
annual reduc tion in damages due to lessening of collisions was primarily
based on figures derived from a collision in 1963 when a Navy destroyer
ran into a Japanese cargo vessel. However , from 1963 to the present, no
major damages have been sustained by vessels in Humboldt Harbor. Thus,
it is believed that no benefits should be claimed under present condi-
tions since a single occurrence is deemed insufficient to undertake a
frequency analysis of damages. Based on the foregoing considerations,
it is evident that the anchorage cannot be justified since benefits are
now considered to be negligible .

B— 37. AREA REDEVELOPME NT BENEFITS (ARA BENEFITS)

A project at Humboldt Bay and Harb~ . will generate some area re-
development benefits. Area redevelopment benefits are limited to the
evaluation of those benefits associated with the use of labor for proj-
ect construction and operation that would otherwise be unemployed or
underemployed in the absence of the project. However, general consensus
is that the area redevelopment impact is minimal and so effort to
thoroughly document area redevelopment benefits is not warranted.

8-30 
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B—38. LAND ENHAN CEMENT BENEFITS

Certain local interests have suggested that lands on the North
Spit , adjacent to the Municipal Airport , including the recommended dis-
posal sites , could be developed for industrial uses. Therefore , possible
land enhancement benefits due to filling of the disposal sites have been
considered . For an enhancement to be credited , an increment of $6,000
per acre in sale value of the lands would be required to offset the cost
for retention works (dikes and drainage structures), which amount to
$663 ,000 for 110 acres. However , it is evident that no increment would
be realized since the land is already physically suitable for such
development with normal investments for access , grading, utilities, etc.
These investment requirements would , in fac t, be changed detrimentally
by placement of dredge material since the material would be placed on a
slope to facilitate drainage and minimize diking costs.

B—39. Investigations also reveal that there are no known plans or pros-
pects for development. The nearby pulp mill has adjacent lands of its
own should expansion be required . The immediate proximity to the
Municipal Airpor t, of itself , cannot provide a stimulus to dev~lopment
without major changes in airport usage and facilities , and more remote
than the region ’s principal general aviation airport , Murray Field,
which is about two miles northeast of Eureka. Moreover , the possibility
of development may be permanently precluded by land use zoning since the
general area has been included for reserva tion as open space under the
proposed North Coast Regional Plan of the Califonia Coastal Zone Conser-
vation Commission. Therefore, no enhancement benefits can be claimed .

B—40. A summary of benefits is presented in Table B—20.
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TABLE 8-20

SUMMARY OF AVERAGE ANNUAL BENEFITS
(Dollars)

Interior Channels Anchorage Bar and
Fields Area Entrance GRAND

Benefit.L’ North Bay2! Landing (North Bay) Channel TOTAL

Savings in Transportation
and Related Costs:

Elimination
of tidal
delays 288 ,000 132,000 — —

Topping off
with lumber
and other
forest
products 316,000 — — —

Savings of
vessel
operating
cos ts due
to back—
tracking
at sea 93,000 — — —
Elimination
of vessel p

delays due
to waves
in bar and
entrance
channel — — — 160,000

TOTALS 697 000 132,000 — 160 ,000 938 ,000

1/ Discounted at 3—1/4% interest, 50—year project life.
2/ Please note that the authorized project is the North Bay Channel and

therefore , only those benefits, $697 ,000, should be used in comparison
of benefits versus cost.
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B—41. SENSITIVITY OF BENEFITS TO ALTERNATIVE RATES OF INTEREST

The rate of interest authorized for this project is 3—1/4 percent .
This was the rate used in Table B—20. Table B—2l shows the benefits for
two other interest rates. The benefits for each rate of interest are
arrayed from left to right for each type of benefit. The grand totals
reflect the sums of each type of benefit for each rate of interest.

TABLE B—21

SENSITIVITY OF AVERAGE ANNUAL BENEFITS
TO DIFFERENT RATES OF INTEREST

(Benefits in 1,000’s of dollars)

RATES OF INTEREST
(The benefits corresponding to these rates of interest

are arrayed in sets from left to right)

Percent
3—1/4 5—5/8 6—i/B 6—7/8

Bar and
North Fields Entrance

Bay Landing Channel

( Elimination of
tidal delays 288 275 273 271 132 126 125 123

Topping off
with lumber and
other fores t
products 316 305 303 300

Saving of Vessel
operating cos ts
due to back
tracking 93 93 93 93

Elimination of
vessel delays
due to waves in
bar and entrance
channel 160 155 153 150

TOTALS 697 673 669 664 132 126 125 123 160 155 153 150
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B-- ’.2 . ;ENEKA L ECONOMIC t\NALYSIS

A~ shown in tht foregoing tables the respective annual benefits
(at  3—1/4%) fo r  improvements of the North Bay channels , Fields Landing
Channel , and the Bar and Entrance Channel are current ly est ima t ed to be
$ 1 32 ,000, and $160 ,000 respectively . The Fields Landing Channel and the
Bar and Entrance Channel were not included in the original project auth-
orization because estimated projects costs exceeded estimated benefits.
Present engineering studies indicate that costs for these two features
($165 ,000 and $213 ,000 respectively) still exceed the benefits , thus re-
affirming the judgment of the preauthorization studies (See Paragraph 5—
09). The following incremental analysis concerns the individua l elements
of the navigation features in the North Bay.

8-43. INCREMENTAL ECONOMIC ANALYSIS - CHANNEL REACHE S

Analysis of vessel traffic records for Humboldt Bay shows that
144 vessels with drafts exceeding 27 feet called at the lumber and
forest products terminals in the North Bay in 1974. Of the 144 vessel
trips , 48 (33 percent) were recorded for three major terminals along the
North Bay Channel, 31 (22 percent) for three piers along the Eureka
Channel, and 65 (45 percent) for two major terminals along the Samoa
Channel.

B—44. In 1975 , a new wood chip terminal began operation along the Samoa
Channel with a schedule of 20 vessel calls per year. Adjusting the 1974
vessel traffic to reflect the addition of this new terminal would indi-
cate a percentage distribution of current deep—draft vessel traffic of
29 percent for the North Bay Channel, 19 percent for the Eureka Channel
and 52 percent for  the Samoa Channel. It is believed this percentage
d istribution is representative of future vessel traffic that would be
calling on terminals of each respective channel reach in the North Bay.
Theref ore , applying these percentages to the total annual project bene-
f its yields annual benef its of $202 ,000 to the North Bay Channel,
$133,000 to the Eureka Channel, and $362 ,000 to the Samoa Channel.

B—45. The derivation of channel deepening benefits for the Samoa
Channel , $362 ,000 annually ,  assumed that vessels would be able to oper— •
ate efficiently in the channel, including the ability to turn around .
Currently , vessels using the Samoa Channel are taken to the end of the
channel for turning outside the channel limits. Because of unfamiliar-
ity with the depths outside the channel limits, the pilots would not
attempt to turn vessels greater than 27 feet draft except at a high
tide. According to the pilots, ships with drafts of 27 to 31 feet
typ ically incur an average of two and one—half to three hours of delays
waiting for a high tide.

B-34
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B— 46. Shown below are projections of vessel trips for the North Bay for
1980 from Tables B—i and B—S for vessels exceeding 27 feet in d r a f t .  As
previously discussed , about 52 percent of all vessels transiting the North
Bay call at terminals along the Samoa Channel. Applying this percentage
and average waiting time to the projected vessel traffic for the North Bay
yield the total hours of delay for 1980 as shown in Table 8—22.

TABLE B—22

ESTIMATED HOURLY DELAYS
FOR VESSELS WAITING TO TURN

AT UPPER END OF SAMOA CHANNEL

Total Number of Estimated Waiting Time Total
Vessel Using the Number Using (Average Hours Hours

Draft  North Bay — 1980 Samoa Channel—198O Per Delay) of Delay

31 17 9 3.0 27
30 39 20 3.0 60
29 42 22 2.5 55
28 42 22 2.5 55
27 39 20 50

( TOTAL 179 93 247

8—47. Applying the above methodology to projected vessel traffic for the
decades 1990 to 2030 (Tables B—7 and 8—8), and using OCE vessel operating
cost data from Table B—il give an average annual equivalent delay cost of
$107,000. This is taken as the benefits for providing a turning basin at
the upper end of the Samoa Channel. Thus, of the total benefits of $362,000
attributable to the samoa Channel , $255,000 is assigned to channel deepening
and $108,000 to the recommended turning basin. Details of delay costs are
shown in Table 8—23.

3-35
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TABLE 0-23

AVERAGE ANNUAL EQUIVALENT DELAY COST
DUE TO INADEQUATE TURNING BASIN AT

UPPER SAMOA CHANNEL

Average Hours
Year Vessel Cost Hours of Delay Total Cost of Delay

1980 $360 247 $ 88 ,900
1990 372 259 96 ,300
2000 384 280 107 ,500
2010 396 294 116 ,400
2020 408 307 125 ,300
2030 427 353 150~ 7O~

Average Annual Equivalent (@ 3— 1/4%) $107 ,000

8—48. INCREMENTAL BENEFITS

Based on the preceding analyses , the total average annual benefits
of $697 ,000 that would result from project modification are allocated to
each channel reach as shown in Table 3—24.

TABLE 3—24

INCRKMENTAL BENEFITS B’! REACHES

Reach Avera&e Annual Benefits

North Bay Channel $202 ,000
Eureka Channel 133,000
Samoa Channel: 362 ,000

Channel (255 ,000)
Turning Main (107,000)

TOTAL $697 ,000

H- 36

4 .  — — -. . -~~~~~~ --—--- -- -~~~~~ . - —

~~~~ ~~~~~~~~~~
;~~~~

-I 
__-w

~ -~~ 

—



DESIGN MEMORANDUM NO. 1
GENERAL DESIGN

NAV IGATION CHANNEL IMPROVEMENTS
HUMBOLDT HARBOR AND BAY , CALIFORNIA

APPENDIX C

GEOLOGY ANT) SOILS

(

U.S. Army Engineer District, San Francisco
Corps of Engineers
211 Main Street

San Francisco, California 94105

(

I 
_ _ _  

_ _ _ _ _ _ _ _

- 
—

. —-----— —U-- -p
_- — —

—‘.4--’,- ~~~~~~~~m4-M~ -‘ — — -.—- - — ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



f DESIGN MEMORANDUM NO. 1

GENERAL DESiGN
NAVIGATION CHANNEL IMPROVEMENTS

HUMBOLDT HARBOR AND BAY , CALIFORNIA

APPENDIX C

GEOLOGY AND SOILS

TABLE OF CONTENTS

Para graph . Subject Pa g~e

C-i PURPOSE AND SCOPE C—i

GEOLOGY

C—2 GENERAL C—i
C-3 TOPOGRAPHY C— i
C—4 GEOLOGY C—2
C-5 GROUNDWATER C-4
C—6 SEISMICITY C—S
C-7 LIQUEFACTION POTENTIAL C-6
C—S TSUNAMI POTENTIAL C—?

SOILS

C-9 SUBSURFACE EXPLORATION C-7
C-iC) LABORATORY TESTING FOR POLLUTANTS C-fl

a. Sieve Analyses c—q
b. Bulk Sediment Analysis C—S
c. Standard Elutriate Teat C-9
d. Water Content
e. Conclusions C-9

C—il SUBSURFACE CONDITIONS c—q

a. Channels Bottom C—9
b. Dredge Disposal Areas C—1O

C—12 CHANNEL SLOPES C—lO
C-13 RETAINING DIKES FOR THE DREDGED MATERIALS C-if)

REFERENCES

_____________________________ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

N

- __________________________________



TABLE_OF CONTENTS (Cont ’d)

Numb er Tit le

C—i TYPICAL SOILS IN NORTH RAY CHANNEL

C—2 TYPICAL SOILS IN EUREKA CHANNEL

C-i TYPICAL SOILS IN SAMOA CHANNF .L

C—4 , C-5 . GRADAT ION CURVES

TABLES

Number Title

C—i , C—2 BULK SEDIMENT ANALYSIS

C-3 — C—S STANDARD ELUTRIAT E TEST

C-6 - C—8 SIEVE ANALYSIS

PLATES

Number Title

C-i LOCATIONS OF EXPLORATION HOLES

C—2 , C—i LOGS OP EXPl ORATION HOLES

C—4 EARTHQUAKE EPICENTERS

C-5 GEOLOGY

C-6 !IIThBOLDT BAY CP.OSS—SECTION A—A ’

C-Li

~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ .~



- 
- - ~~~ r

( DESIGN MEMORANDUM NO. 1

GENERAL DESIGN
NAVIGATION CHANNEL IMPROVEMENTS

HUMBOLDT HARBOR AND BAY , CALIFORNIA

APPENDIX C

GEOLOGY AND SOILS

C—i. PURPOSE AND SCOPE

The purpose of this appendix is to present the geology and

soils conditions for the proposed improvement of the North lay ,

Eureka and Samoa navigation channels in the Humboldt Harbor and Bay .

Included are the geology , groundwater conditions of the prolect area ,

foundation exploration , testing for pollutants , soils that viii be

encountered in the proposed channel dredging project , and proposed

channel elopes and retaining dikes for the dredged materials.

GEOLOGY

C-2 . GENERAL

Humboldt Bay is located some 200 miles northwest of San Francisco

along the coastal aar*in of the northern Coast Ranges geomorphic pro-

vince of California. South Bay and Arcata lay , which is connected by

a relatively narrow strait , comprise what is collectively known as

Humboldt lay. The bay is a narrow shallow body of water about 12 miles

long varying from about 0.5 to 4.0 miles in width.

C—3. TOPOGRAPHY

The topography of the bay is relatively flat and eharactsrised

by Humboldt lay, tidal flats, and slightly elevated f tat or gently

rolling terraces. A northeast trending sand spit, several thousand

(
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feet wide , separates the bay from the Pacific Ocean . Th R n i t  has a

veil developed sand beach along its entire length. h umboldt Bay f e

bordered on the sout h by Table Bluff ridge and on the north end east

by rug ged mountain s . Freshwater and Jacoby Creeks discharge into

Arcata Ba~ on the north and Elk River and Salmon Creek discharge into

the central portion of Humboldt Bay end into South Rev , respectively .

These streams and their corresponding sloughs are tidal from one to

two miles inland from thu r mouths . The flood plains are uniformly

level marshland and inudf late . There are many smaller tidal slough.

at the north end of the bay near Arcata. The Mad River slough is an

abandoned mouth of the Mad River extending inland for about three

miles. The presest mouth of the Mad River is located approxiiaatelv

five miles north of Humboldt Bay.

C-4. GEOLOGY )

a. Until late Pleistocene time , the area occupied by Humboldt

Bay consisted of coalescing f lood plains of the Mad River, Freshwater

Creek and Jacoby Creek bn the north , and Elk River and Salmon Creek

on the south. Subseguently, the recession of the continental glaciers .

along with subtle crustai adjustments, caused a substantial rise in

sea level and the gradua l inundation of the lover portions of the

coalescing flood plains. Shoreline bars then developed along the

coast of the drowned valleys to form the presen t seawar d mar gin of

Humboldt lay. These northeast trending, long—whore drif t controlled

sand spits separate H~~~eld t lay, along its entire length from the

Pacific Ocean *nd are almost continuous except for a narrow bay

entrance located near the central portion, of the bay .

C—2 )
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(
b. Miocene to Pleistocene age sediments exposed in the hills

adjacent to Humboldt Bay form a series of northwest trending folds that

plunge westward beneath the bay area. Late Pleistocene to recent allu-

vial and deltaic sediments have accumulated to cover and fill the drowned

portions of the folds and .roughs. These sediments underlie the present

water of the bay and adjoining tidal areas, marshlands and deltas at the

mouths of tributary streams. The sediments are composed of mixtures of

loose, unconsolidated sands, silts, and Clays, with some gravel layers.

The total thickness of these beds below the waters of the bay is un-

known ; however , water well logs of borings in areas adjacent to main

channels indicate that the thickness is approximately 130 feet in the

South Bay and the narrow central portion of Humboldt Bay, and exceeds

( 375 feet along the eastern shoreline of Arcata Bay .

c. Surface sediments within the main tidal channels are predom-

inantly fine grained sand containing shells and some gravel. Exceptions

to this include the Eureka Inner Channel and the extreme northern portion

of the Samoa Channel were the bay bottom sediments are comprised of silts

and organic clay.. The tidal flats consist mostly of mixtures of clays

and silts while the salt marsh areas contain organic silty clays and

peat-like deposits.

d. Humboldt Bay I. situated between the Freshwater fault on the

north and east, and the Little Salmon — Table Bluff faults to the south.

Two faults , that are considered as possible branches or continuations

of the Little Salmon Fault, pass under the bay near the bay entrance and

the south end of the North Spit . Recent studies indicate that at leaet

some portions of these faults may have undergone movement within the

( ) past two million years; however, no evidence of recent surface displacement

C—3
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has been discovered (See Plate C—5, Geology and Plate C-6, Humboldt

Bay Cross—Section).

C—5 • GROUNDWATER

a. Groundwater bodies in the Humboldt Bay region occur princip-

ally within the recent alluvium and dune sand depoaits, unconsolidated

Pleistocene terrace deposits, and the poorly consolidated Pleistocene

Hookton and Plio—Pleiatocene Carlotta formations. The primary aquifers

around the immediate periphery of the bay con~iat of alluvial deposits,

the Hookton and Carlotta formations, and the dune sapda that form the

western shoreline of the bay.

b. The thickness of the alluvial depo4~s varies from 130 feet

to over 375 with fresh water produced mainly from various horizons at

shallow depth. of lees than 70 feet below the ground surface. The

Hookton a~d Carlotta formations produce water both by artesian flow

and from various depths to over 600 feet.

c. In the north barrier spit (Samoa Peninaula) bodies of fresh

water float o~ salt water as a result of the lower specific gravity of

the fresh water. Fresh water has been produced from near the surface

to depths of over 70 feet. No fresh water has been discovered to date

in the aouth barrier sp1~t. The total thickness of the dune sand corn—

prisiug the spits is unknown, but I. thought to b* in excess of 100 feet.

4. Groundwater recharge of the alluvial deposits and the Hookton

and CsrJ.ptta formation, results mainly from deep percolation of rainf all

along with seepage from adjacent streams and rivers; however, recharge

of the fresh water bodies within the coastal dune sand is almost en-

tirely from deep percolation of rainfall.

C-4 
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e. Saltwater encroachment has occurred in portions of alluvial

deposits north of Arcata Bay along areas adjacent to the Mad River

Slough and within surficial deposit, along the tidal reach of stream.

flowing into the bay. Groundwater in the alluvium terrace deposits,

and Hookton and Carlotta formations is predominantly calcium magnesium

bicarbonate type water. However, as a result mostly of the diffusion

of saltwater across the interface between the fresh water and saltwater

and by percolation of precipitation over dissolved salts deposited by

ocean spray, the water in the north spit is of the sodium chloride type.

Under existing conditions, the sands of the north spit are open to

intrusion by saline water on both the seaward and bay sides.

f. No new avenues for saltwater intrusion into fresh water

aquifers will be exposed as a result of the proposed dredging in

( Humboldt Bay. However, the placement of sediments dredged from the

bay onto the North spit disposal areas will affect underlying fresh

water aquifers in several ways. These include the changing of the

configuration of natural catchment basins, altering the thickness as

well as the cype material through which recharge waters percolate, and

introducing large volumes of highly saline water to the disposal ares

through hydraulic emplacement procedures with the possibility of in-

filtration of significant amounts of these waters into the underlying

groundwater bodies.

(‘—6. SEISMICITY

a. Humbold t Bay is located near one of the most seismically

active regions in California. The majority of the earthquakes occur

on active faults in the ocean floor off the coast of Cane Mendocino

( ) and extending seaward along the Cords Escarpment in an area about

C-S
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50—80 miles southwest of Eureka (See Plate C—4 , Earthquake Epicenters) .

A branch of the active San Andrea. Fault Zone extend s onland at Shelter

Cove some 50 miles southwest of Eureka while the main fault zone

swings northwestward to intersect the Mendocino Fault Zone. The

Freshwater Fault located south of Arcata and projected beneath Arcata

Bay is considered active by some, postulated on the assumption that it

may have been the source of a 1954 magnitude 6.5 earthquake. Clusters

of epicenters suggest that other faults in the area may be active at

depth.

b. Statistically, this region experiences three or four mag-

nitudes 4.0—4.9 events per year; one magnitude 5.0—5.9 event per year;

one magnitude 6.0—6.9 event every 5 years and one major event greater

than magnitude 7.0 every 28 years (Reference 16).

c. Since Humboldt Bay i. within a seismically active region,

it can be expected that this area may be subjected periodically to

shocks of varying intensity as a result of continued seismic activity

originating from the San Andrea. Fault Zone and the of fcoaet Cape

Mendocino area.

C-7. LIQUEP’ACTIOW POTENTIAL

Liquefaction potential is generally associated with cohesionless

unconsolidated, saturated, fine grained sandy sediments. The logs of

borings show bay bottom sediments within the project reach consiit

predominantly of fine grained sands with some areas of silt and

clay. The sands and silts may experience liquefaction as a result

of ground motions originating from earthquakes in the region. Lique—

faction of these sediments could result in subaqeous landslides along
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( channels and/or varying degrees of differential settlement in adjacent

bay bottom areas.

C—8. TS!TNAMI POTENTIAL

Tsunamis are sea waves generated principally by seismic distur-

bances. Historically, the tsunamis that have reached the California

coast originated as a result of distant earthquakes. California earth-

quakes have not produced any recorded tsunamis. The most recent

tsunamis to strike the northern California coast occurred in the years

1960 and 1964. Moderate to severe damage with loss of life occurred

at Crescent City to the north while Humboldt lay incurred little or no

damage as a result of the seismically induced waves. Inundation of

lowlying peripheral areas of the bay did not occur during either

tsunami: however, potentially damaging, strong currents resulted from

( the rapid changes in the water level within the bay. Recurrence of a

similar tsunamis could induce strong currents which might change the

configuration of channel slopes and contribute sediment to the channel

bottom. The possibility of recurrence of a tsunami striking Humboldt

lay does exist: however, it is improbable that extensive damage or

run-up would occur in the bay as a result of a tsunami.

SOILS

C—9. SUBSURFACE EXPLORATION

Exploration of the Humboldt lay bottom in the project area was

conducted during June and July of 1974 and also in Msy 1975. A total

of 34 exporation hole, were made. The exploration holes were made

in the project area end in the adjacent areas. Holes in the vicinity

_ _ _- —— 
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of the project area were made to study the effect of possible movement

of sediments in the bay . The depth of holes varied from 1 to 23 feet

below the existing bay bottom. Samples were taken from exploration

holes for soili identification and testing for pollutants. The samples

were 2—1/8—inch diameter in size and were taken in plastic liners lo-

cated inside the push tube sampler. In some exploration holes blow

counts to drive the 2—1/2—inch diameter sampler were recorded. loca-

tions of exploration holes are shown on Plate c—i. Logs of exploration
holes are shown on Plates C—2 and C—3. Locations of pollutant test

samples are shown on the logs of exploration holes.

c-b . LABORATORY TESTING FOR POLLUTANTS

Soil, gad water saaples fro. exploration holes were taken to

the laboratories for chemical analysis for pollutants , steve analysis

and water content determination. Laboratory tests performed are pre—

seated in subparagraphs a, b , c and d.

a. Si~v. Analyse.. Th. analyse. vera run accordini to ~~gi-

nearing Manual, D(— 1lb0—2-1906 , “Laboratory Soils Testing,” 30 May

1970. Gradation curves of typical soils in North Soy, Eureka and

Samoa Channels are shown Figures C—I , C—2 , and C—3 , respectively . Re-

sults of stave analysis are shown on Figures C—4 and C—S and Tables (‘—6

through C—B , Plates C—2 and C—3.

b. BuI.~c S.d imept Analysis. Tests for mercury , cadmium , lead ,

zinc , m d  oil and grease were run according to “Preliminary Sampling

and Analytical Procedures for Evaluating the . Disposal of Dredged ~tate-

rials ,” Laboratory Support Branch , Environmental Protection ~~ency ,

Region IX , April 1914. Results of bulk sediment analysts are shown

on Tables C—i and C—2.
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4 c. Standard E1ucr~Rte Test. The test was run acenrdin~ to

40 CFR , Part 230, “Discharge of Dredge or Pill Material in Navigable

Waters,” Environmental Protection Agency. The mercury , copoer ,

cadmium, lead, zinc, and oil and grease were run according to methods

for “Chemical Analysis of Water and Wastes,” Environmental. Protection

Agency, National Environmental Research Center, Analytical Control

Laboratory, Cincinnati, Ohio. Results of standard elutriate tests

are shown on Tables C—3, C—4 and C—5.

d. Water Content . Water content was determined for six samples.

The results of water content tests are shown on Figures C—4 and C—5, and

logs of exploration holes, Plate C—3.

e. Conclusiona. All samples in the bulk sediment analysis

and all but four samples in the standard elutriate tests are within the

( maximum limits set by the Environmental Protection Agency, Region IX.

for marine (shallow) and estuarine water disposal and 40 CFR, Part 2~0,

Section 230.4.3. The four samples exceeding the pollution criteria,

located all outside the authorized improvement , are marked by an

asterisk and are shown on Table C—A .

C—li. SUBSURFACE CONDITIONS

a. Channels Bottom. Logs of exploration holes indicate the

following channel bottom conditions for the prop osed channel deepening

pro j ect:

(1) North lay Channel. The soils below the channel bottom

consist of loose to dense sands with an occasional trace of silt , f ine

gravel and shell fragments.

(2) Eureka Channel. For most of th. channel except in the

nor th sad , the channel bottom soi ls consist of loose to dense sands

C—9
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with an occasional trace of silt, fine gravel and some shell fragments.

In the north end of channel the bottom is underlain by soft clay.

(3) Samoa Channel. In the south end , the channel bottom

is underlain by loose to dense sands with an occasional trace of silt ,

fine gravel and some shell fragments. Along the middle reach of the

channel the bottom is underlain by silty sand containing shell frag-

ments. In the north end of the channel the bottom is underlain by

firm clay with shell fragments.

The above mateLials can be easily dredged and no dredging problems

are anticipated .

b. Dredge Disposal Areas. The dredged material will be dis-

posed of on the North Spit, covered mostly by sand dunes made of fine

to medium grained sand with some silt.

C— 12. CHANNEL SLOPES

The channel slopes will be dredged to lv on 2 H. Experience

from maintenance dredging in the Humboldt Bay indicates that , except

for minor sloughing, these slopes will be stable. A typical section

o f the proposed channel is shown on Plate 4 of the Main Report.

C-13. RETAINING DIKES FOR THE DREDGED MATERIALS

The retaining dikes will be constructed from the existing soils

in the dredge disposal areas and from the dredged soils. These soils

consist mostly of fine to medium grained sands with some silt. The

retaining dikes will have a 12—foot crest , 1V on 2H inside slope and

lv on 3.SH outside slope. The height of the dikes will vary from 2 4

to 20 feet. The dikes will have a one—foot freeboatd. A typical sec—

tion of the proposed retaining dikes is shown on Plate 9 of the Main

Report. (
_ )

c— io

- — - 
— —.~~~~~~~~~~~ — 

-

~ -



REPE~ENCFS

1. Curtiss, Carniss H., and Hamilton, Douglas H., August 1972, Geology
of the Southern Humboldt lay Area and the Humboldt Bay Power
Plant Site.

2. Draft Environmental Impact Statement, Butler Valley Dani and Blue
Lake Project, May 1973, U.S. Army Corps of Engineer District,
San Francisco, California.

3. Evenson, R. E., 1959 , Geology and Ground Water , Eureka Area, Humboldt
County, California, Geological Survey Water Supply Paper No.
1470.

4. Environmental Research Consultants, Inc., February 1Q74, Eureka—
Arcata Regional Sewage Facility Project , Environmental tinnact
Report.

5. Jennings, Charles W., 1973, State of California, Preliminary Fault
and Geologic Map, North Half , California State Division of
Mines and Geology , Scale 1:750,000.

6. Koebig and Koebig, Inc., 1974, Humboldt 8ev Master Plan, Humboldt
Bay Harbor Recreation and Conservation District.

7. Magoon, Orville T., August 1962. The Tsunami of May 1960 as it
( affected Northern California, U.S. Army Corps of Engineer

District, San Francisco, Californi a.

8. Ogle , Burdette A., 1953. Geology of Eel River Valley Area, Humboldt
County, California, Bulletin No. l64~, California State Division
of Mines and Geology.

9. Review Reports on Humboldt Harbor and Bay , California for Navigation .
June 1963, U.S. Army Corps of Engineers District, San Francisco,
California (Revised April 1966).

10. Seismic Safety Information 72—6, July 1972, California State Division
of Mines and Geology .

11. Stats of California, Department of Water Resources. Water Wall Data
on Wells , SN—1W—2901, SN—lW—3M , SN—1W— 16L1., 5N— 3W— —3,
Nicholson and Wells, Mclnnes.

12. Strand, Rudolph G., 1962, Geologic Map of California, Olaf P.
Jenkins Edition, Redding Sheet Scale 1:250,000.

U

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~ ~~~~~~~~~~



13. Wilson, Basil V., and Truin Aif , May 1968, The Tsunam i of the
Alaskan Earthquake , 1964 Engineering Evaluation , Technical
Memo No. 25, U.S. Army Corps of Engineers Coastal Engineering
Research Center.

14. Winzler and Kelly, Consulting Engifl~~rs. January 1970, Humboldt
County Water Requirements and Water Resources, Phase I,
Eel River Nydrographie Unit.

15. Wind er and Kelly, Consulting Engineers, May 1910, Humboldt County
Water Requirements and Resources, Phase II , Mad River , Trinity
River , Klainath River , and Redwood Creek Rydrographic Unit.

16. University of California, Department of Geology and Geophysics,
1911, Seismograph Station.

- - ~~—~~-~~~-

,,, , ~~~~~~



1HOL~M A~ ~~S-YOD AN3D ~3d ~‘.( 
~

L
- 1~

~ ~~~~~~~~~~~~~~~~~~~~ 1 1i
~~~ ~~~0 :~z:~~T I~ : T L _tT TTt:: — ~—

~ 

—~~~~ 0

I~IIII II~~~I~ tII L~ II~I

— — -

C’ ~ÜI — —. 4- o 9
E T I  ~~~~~~~~ .( 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 

~~

— --

~~~ 
~~ 

~~~~~~~~~ - - - - - .
~~~~

-
~~~+ 

-

:

- - --

~~~~~~~~~~

- -

~~~~~~~~~~~~~~~~

-

~~~~~~~

- :iL:~:~ ~LIL~~~~ II~~I~II~~ ~~i1Ii:: 
4~ ~:t 

-

~~~.
L
i:iiii: 4i:~~~~ 

4 

_________________________ ~~I4 1fl ~~

~~~~~~~~~~~~~~~~~~~ HF~ ~j) — 
LHOI~M Al 1NW 1N~) lid “

,‘760i9f C -/
r~~.

- - -~~~~~~~ --~ . - 2 ’~~ - ~~~~~~~~~~~~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I



IHOI IM Al liS~VOD INfl lid

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ k0

~~

~~ ~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :i
0

~~~~ Z

~~~~~~~~~~~~ i : ~~~~~ i I~~t t ~ 
- -H-I-

I
F ~~~

• 

_ _  

rHI

! ~
)

LHOIJM Al ~~NU £N~3 lid

f/6URE C-2



Ji4eIJM Al ~I3S~IYO~ 1N3~ lid V( 0 

11±1:111 ~~~~~~~~~ 

~ iii Ii~~ I i i ~~~~~:~~~ t Io ~
~ 6 —

~ ~~ 
-
~~

0 ~~ ~~~

>‘

E 4 ~~~1It L~~~~~~~ _
£

I _ — — -~: 
~~~~‘ 

..
u~~

lo 
~~~~~~~~~~~~~~ 

-.

~~~~~

~~

~~~~~ - - -  

~~~~~ 

~~~~~ ~~~~~~~ ) IHOI3M Al ~3NId IN~~ lid ‘-.

,C7G~J,?f C-3

- , 

______ 
i



IHO$)M Al flSlY O~ INI) lid

o 2 g g g

T I E  — 

~~

- - --

~~~~~~~~

- -- ---  - - -  -

~~~~~~
--  

- i~~z : ::~ :
E ~

- -

~~ ~~~ . T .  -

. - - 

- - - 

.:~~~~~~~~. - 
- I 

0
..a

•
~ 

- • .

~ g 
~~~~~~~~: L_ I~~_L~ - 4 - _ ~ ~~~~~~~~~~~~~~~~4 I ~ I f , W r -~

I 
I -

m 2  - f - . - - -  g-
. /  : 1 ¶

- 
- I ~~~~r4~~~~ i4t

~~~. i i  -  I (I

~
, -f 

I_ ~ 

:.; = 
- 

~~~ 
~~~

~ 
1-
~
-1 1- 

~ ~~~~~ 

2 1 it

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.

~::11 .I I . j i . ~ ~~

- -

~~~~~~~~~

- 

~~~~ ~~
I II I •

~ .1. j . ~ L 

~ Li if;
F/GU/~E C-c L

- .L~ ~~ 
— 

~~~~~~~~~~~ ~~~~~~~T 
- • - 

— -



lHOI~M Al ~3S~ V O) 1N3) t~d
0 o o o o o o 8.-

—

— - -  — - - - -  — - - - -  .—

I

— - —- —— .— —- S 1-4

6

2 
— -. ~~~~~ ~~ - 

- - --- i- :

, 

~~~~~~~~~I!~~~~
1
~~~~~~~~
! 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1_~-i
-- - -

!~~~~
I-

~~~
- :-T t

~~~ 
~~~~~~0

~~~~~~~~~~~~~~~ ~~~

. .  ..L~ - - -  ~~~~
-

1 .
~~~~~~~~

~9~-tt Lfl’H t 
_ _

iT

~

i1i ~ L~1J~_ _ _ _ _ _ _  _
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _— ----- 

(P4

F/ G~iRE C-S

1 . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - , 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



4

r j  C — a ’ H C \ j  C’\ rI (‘\ r-I (\l 4 C’1 ~~~~~~ (‘~~~C1 ( C ’ ~~~r -I , I  • I
0 S S • S S S S S S I I I • • • I S • S

o a’ 0 a’ -~ 0’ ‘0 c~ ~~ 0 0’

0

~.4 

J~
. ~~

- 5
- 

~ di ~~~~~~~~~~~~~~~~~~~~
iJ
5)

-
-
S 

;j.
~ ~~~~~~~~~~~~~~~~~~~~~ I

~~

(Ti

~~~~~~ .~~~ .
~. -. ~~ .. - .. . .. .

.

. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ i-r~~~ 
-.



I

TABLE C—2
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DESIGN MEMORAN DUM NO. 1

GENERAL DESIGN
NAV I GATION CHANNEL IMPROVEMENTS

HUMBOLDT HARBOR AND BAY , CALIFORNIA 
-

APPENDIX D
SOCIO—E~ONOMIC EFFECTS OF THE PROJECT

D—O1 . SCOPE AND PURPOSE

This appendix summarizes the short term and long term social and
economic effects of project construction. These evaluations are made in
response to requirements set forth by Section 122 of Public Law 91—611,
River and Harbor Act of 1970. Environmental effects are evaluated in
the Environmental Statement , a companion report to this General Design
Memorandum.

D— O2 . PROJECT LOCATION AND DESCRIPTION - -

Humboldt Bay is a landlocked harbor on the coast of Northern
Cal ifor nia , located about 255 nautical miles north of San Francisco ,
California 1 and about 156 nautical miles south of Coos Bay, Oregon .
Harbor improvements where f i rs t  authorized in the River and Harbor Act

( of 1881 , with numerous stages of improvements in jetties and deep—draft
navigation channels authorized by subsequent Acts. The current project
is for deepening the North Bay channels from 30 feet to 35 feet, as
authorized by the River and Harbor Act of 1968. Also , proposed projec t
improvements include provision for widening the Samoa Channel from 300
to 400 feet , dredging a 1, 100—foot long by 1,000—foot wide turning basin
at the end of the Sawoa Channel , and widening certain bends. The proposed
project improvements will require dredging an estimated 2.4 million
cubic yards of mater ia l  to be disposed in the ocean and at certain land
sites, as described in the Main Report, Total estimated project cost is
$6 ,660 ,000.

D-03. NATIONAL ECONOMIC DEVELOPMENT

Project construction will produce a 1!-3ited number of short—term
construction jobs; more importantly, the authorized harbor improvement-
will produce long term savings in transportation costs, estimated to
have primary benefits equal to $651,000 per year over the next 50
years. In fact , such improvements in the depth of navigation channels
are critical in maintaining existing waterborne conmterce passing through
the port, which serves a large tributary region comprising all or part
of five Northern California counties. Exports of forest products from
the tributary area served by the port are highly significant toward
maintenance of a favorable balance of trade for the Nation. In addition
to long—term soclo—economic effects , the proposed project will produce a
number of short—term effects, as discussed in the following paragraphs.

~~
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U-04 . CONSTRUCTION EMPLOYMENT

The U.S.  Army Corps of Engineers will employ a Government—owned
hopper dred ge to accomp lish about 190,000 cubic yards of the projec t
dredging near the harbor entrance , where hazardous sea conditions
preclude use of contracted equipment and services. A hydraulic pipeline
dred ge will be used to excavate an estimated 2.2 million c-uI,ic yard~; of
material from project channels. The contractor ’s dredging plant has
been estimated to include the following :

a. One 1, 200 H . P .  MULT’WOMAH CLASS hydraul ic  suction dredge with
20—inch intake and 16—inch discharge .

b. One 1,700 H .P .  BAXTER CLASS Booster pump barge.

c. 35 ,000 feet of 16—inch dredge pipe.

d .  Two pipe barges , service la unch and o ther aux iliary dred ging
equipment.

e. Two bulldozers and trucks or 3 self—powered sc raper—haulers
for ~etention dike construction.

f .  Other equipmen t and supplies associated with heavy cons t ruc t ion .

11—05. It is estimated that about 18 construction workers w i l l  he
employed for a minimum of about 20 months to complete the pro jec t , as
listed below:

Dredge crew 6 men

Barge crew 2 men

Anchor Barge crew 2 men

Pipe barges 5 men

Shore crew 3 men

Total 18 men

D—06. In addition to the dredging crew, a number of heavy equipment
operators will be employed for an estimated 36 man—months in construction
of dikes for retention of dredged material.

2
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D—07. The plant described above Is ‘stimated capable of dredg ing an
average of 100,000 cubic yards of material per month . Monthly operating
costs are roughly estimated to amount to $33,000 for equipment rental
and $90 ,000 in wages and operating costs. Dredging about 2,200 ,000
cubic yards is estimated to require a minimum 20 months ; however, the
contract terms must allow contingency time, so it will probably have a
term of 30 months. Total work contracted by the Corps and/or local
sponsor is estimated to amount to about $5,000,000 for dredging and
$685,000 for diking and control of water. Other smaller items of project
cost for utility relocations and berthing improvements probably will be
contracted by responsible local entities. It is estimated about 80
percent of the total $6,000,000 construction cost will be spent in
Humboldt County in the form of wages of about $2 ,220 ,000 , and opera tional
supplies and services, $2,580,000.

D—08. SECONDARY ECONOMIC EFFECTS

Besides jobs and incomes related directly to project construction
there are secondary or indirect jobs and incomes created by the direct
impacts. When the direct incomes are spent locally, this In turn creates
secondary impact in terms of jobs, payrolls or income and tax revenue.
The direct plus the indirect impacts equal the total impact . In many
economic impact studies, the relationship between the direct impact and
the total impact is expressed in terms of a “multipl ier ,” a number which
when multiplied by the direct impact from a given source will indicate
the total impact induced by that source. Such multip liers are by na ture
only rough estimates. Other studies of the North Coast of California
have estimated a multiplier for Humboldt Bay of about 2.6. This implies
that If about $4.8 million of labor and operating cost is spent locally,
the total impact will be about 2.6 times $4.8 million or approximately
$12.5 million over a 2 to 2—1/2 year period . The economic impacts of a
large cons truc tion project will drop dras ticly upon completion of the
project (in the present case, by 1979) , but some economic impac ts generally
persist and continue to add to the gross national product , often due to
the new business and services generated from such a project.

11—09. PUBLIC FACILITiES AND SERVICES

During construction of a project , the labor force engaged in the
construction will have to be housed and education provided for children
of the construction workers relocating to the job site. Humboldt County
government officials indicate that no public housing will be needed for
this project. Rather , the private housing market will be able to handle
the needs of the workers involved . Indeed, only about 18 workers will
be brought into the area . Moreover , industry spokesman (of dredging
companies) indicates that the workers hired from outside Eureka will
stay only for a maximum of 20 months and therefore will not likely bring
any dependents into the area. Hence , workers will piece little or no
pressure on public schools or child—related services.

(
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D—l0. TRANSPORTATION SERVICES

Improvement of navigation channels in Humboldt Bay is essential
toward maintenance of existing commerce generated by advantageous
transportation rates for export of a large volume of forest products
from a five—county tributary area of Northern California and for shipment
of large tonnages of pulp and lumber products manufactured in the immediate
vicinity of the port terminals. Project improvements are essential for
efficient utilization of existing transfer and terminal facilities . The
city of Eureka and the surrounding tributary area are more dependent on
the economics of vaterborne commerce than most other areas of California,
due to rugged terrain and somewhat Isolated location from main interstate
highway and rail routes.

D—11. Forest products historically have been the most significant
commodities In Humboldt Bay ’s waterborne commerce , includ ing logs , wood
chips, stoves , mouldings, lumber , plywood, veneers and miscellaneous
wood products. Lumber products and wood pulp have accounted for an
average of approximately two—thirds of waterborne commerce from 1964 to
1974. The only other significant commodities are chemicals (mainly
sodium hydroxide and chlorine for use in pulp processing) and petroleum
products (gasoline and fuel oil). Moat of these products are expected
to hold steady or increase along with increase in local population and
employment. However, wood chips, previously burned as waste, began to
be a significant export product in 1971. Since then , exports have
increased from 14,245 tons per year to 171,840 tons. Other characteristics
of waterborne commerce are discussed In Appendices A and B.

D—l2. PORT EMPLOYMENT

Data collected by the California State Employment Development
Department indicates that about 34 full—time employees work in the
water—related jobs of marine cargo handling and towing and tugboat
services. The average wage in these jobs is a little over $12,000 per
employee per year, for a total yearly payroll of about $415,000. Other
employment directly related to ocean shipping includes administrative
workers who arrange for the movement of deep—draft vessels, truck or
rail employment related to shipping, and miscellaneous service employees
employed in freight forwarding, public warehousing, inspection and
weighing, packing and crating. A detailed survey has not been made to
determine the extent of such employment. It is expected that the recommended
project will have only a minor beneficial impact on this employment .

4 
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D-l3. LOCAL AND REGIONAL GROWTH

Losses of income or employment due to a failure to dredge channels
deeper are difficult to estimate. Such differences in business activity
can only be measured on a with and without project basis, holding all
other factors the same. It is not possible to predict the time when
fa ilure to improve por t facilities could cause a sudden drop in business
activity due to loss of a competitive position; but cancellation of port
calls by larger , more economic vessels is one indication that such a
development could occur in the highly competitive economics of the
international shipping industry. Deepening the channels will accentuate
the trend toward retirement of smaller cargo vessels in favor of fewer
trips by larger ships. Recreational boating in Humbold t Bay should
exper ience more ease of access to and from recreational areas , more
maneuverability and less traffic congestion. These factors should
enhance the recreational boating experience. The navigation channel
improvement project is not expected to produce substantial impacts
toward regional growt h , but is significant toward maintaining existing
economic activity with moderate growth.

D—l4. LOCAL LAND USE - -

Deposit of dredged material at various alternative sites considered
in this investigation could provide potential enhancement of certain
privately held bayside industrial lands in the City of Eureka . Also ,
consideration was given for constructive use of dredged material as fill
for a proposed freeway improvement. However, these alternative sites
were progressively eliminated in the course of study due to environmental
objectives or lack of economic eitgineerlng feasibility. Various types
of potential future land use are possible for the recommended disposal
si tes in vicinity of the municipal airport on the Samoa Peninsula.
However, there are no definite plans for development at this time.
Placement of dredged material on Site 13B would make this dune area less
desirable for its present informal use by for recreational vehicles, but
would not preclude continuation of such use in the future. Deposit of
dredged material on Site 13C would temporarily degrade wildlife habitat.
However, the disposal of dredged material on these sites is expected to
increase their long—term carrying capacity. The dredged material is
more fertile than the dune deposits and is expected to be more conducive
to growth of vegetation. It will be less prone to wind erosion than
existing dune deposits. Site plans for the disposal areas are designed
to promote retention of moisture and revegetation, but will not preclude
other types of future land use, as may be permitted by local and regional
authorities.

(
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D-l5. TAX REVENUES

Local and county governments receive revenue from retail sales
and use taxes, local property taxes, and city business, license or
franchise taxes. The sales tax is levied against retail sales of tangible
personal property, while the property taxes are levied against real and
personal property. During construction of the project, about $4.8
million will be spent for labor and operations over a period of about
two and a half years. It is estimated that about $2.6 million will be
spen t locally for petroleum products, housing, food , clothes and other
items. If this amount is spent on retail sales of tangible personal
property, 6 percent of $2.6 million ($156,000) will be collected by the
State of California as a sales tax. Of this tax, 1 percent or about
$16,000 will be returned through subvention to local taxing jurisdictions .
In this case the local taxing jurisdiction will most likely be the
incorporated cities of Eureka and Arcata. In addition, another 1/4
percent will be returned to the county (about $4,000). The 1 percent
returned to local taxing jurisdictions can be used for any purpose,
while the 1/4 percent returned to the County must be used for public
transportation. Moreover, historically the State of California has
spent a large proportion of the 4—3/4 percent kept by the State for
public education. This is returned to local school systems on the basis
of educational need. Besides the tax revenues just described, additional
revenues will be created by the indirect income ($7.7 million) which
will be generated by about $4.8 million in construction expenditures in
the local economy. Potential tax revenues generated by indirect ecomomic
effects from project construction are estimated to total $750,000 over a
2—3 year period .

D-l6. PROPERTY VALUES AND BUSINESS ACTIVITY

Project construction activities are not expected to have a significant
effect on property values due to the small labor force involved . Inflation
and long—term increases in value of waterfront industrial property due
to the project are expected to be more significant. Real increases in
values are not readily predictable as they depend on complex economic
factors , governmental actions and general economic climate of the region
in relation to other ports of California and the Nation. Moderate
growth in business and industrial activity in the project area is predicted
on sustained yield of timber resources, fisheries and adequate transportation,
particularly water related facilities and adequate depths for navigation
channels to accommodate modern cargo vesse1~ . 

-

D-ll. LOCAL GOVERNMENTAL ENTITIES

Project construction is contingent on ability and willingness of
non—Federal interests to meet certain obligations as specified in the
Project Documen t . These obligations have been assumed by the Humboldt

6
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Pay Ha rho , R0  rea t i  (In and Cons~.~ vii  u — t i  1 )1 s t r i c t , doctn Le:I i d by te rr I aent
co r rc sp nden e and d r a f t  agreements shown in Appendix E. The sponsor in~
agen cy i s  a Co un t y — w id e  d i s t r i c t  created by certair ~ enabling ac ts  and
amendments passed by the State of Ca l i fo rn ia  under I t s  Harbors and
Navigat ion code ( S . B .  706 approved and f iled  Jun e 30 , 1972) .  The
Dis t r i c t  has county—wide  taxing authority, but relit s heavily on co-
operation from other local governments to net it obligations . The City
of Eureka has resolved to assist the District in furnishing suitable
are as f or disposal of dred ged material on property it controls.
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[tES IGN ~ i0RANL~J 1 NO. I
Gt~~ERAL DE~ 1(~N

Nb’JI(:AT 1ON CHANNEL IMPROVEMENT S
HIJM~BOLI)T HARBOR AND BAY , CALIFORNIA

APPENDIX E

PERTINENT CORRESPOND ENCE

E-1. INTRODUCTION

Coordination has been maintained throughout the study with a wide

range of governmental agencies, private interests , and individuals. The

drafts of this design memorandum and the accompanying Environmental

Statement were submitted for interagency review, and for review by local

groups , in March 1976. Formal review comments and replies that were

received from Federal and Non—Federal agencies are contained in this

appendix. It also includes letters from private organizations and m di—

( viduals that resulted in minor changes in design or provisions listed in -

the draft reports.

Replies and actions regarding certain of these comments are dis-

cussed in Section XVII of this design memorandum. Section XVII of the

report replies to review comments which either related specifically to

the draft design memorandum or are of general significance. Connnents of

specific application to the draft Environmental Statement are discussed

in the Coordination, Comment and Response section of that document.

Other comments and many statements of support for the project are con—

tam ed in transcripts of public meetings held on 8 March 1974 and 7

April 1976. Two copies of these meeting transcripts accompany this

report; and other copies have previously been f urnished directly to

interested Congressmen, and local libraries.

_________________________________________________________________
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Mr. H. A. Flertzheim , Jr .
District Engineer
Corps of Engineers
100 McAll ister Street
San Francisco, California 94102

Dear Mr. Flertzheim:

We have reviewed the Draft General Design Memorandum and the Draft
Environmental Impact Statement for the Navigation Improvement Project
in Humboldt Bay, California. The following comments are provided
for your technical assistance only and do not represent forma l review
comments from the Department of the Interior.

Neither the discussion of the archeological surveys given on page 35
nor the discuss ion of the impac ts on pages 52 and 62 of the draf t
statement and pages 42 and 44 of the draft design memorandum makes any
reference to the pipelines to be used to carry the dredged materials
to the disposal sites and the drainage ditch and pipeline p ictured in
figure 4 of the draft design memorandum . These areas should be in the
survey of the contingency beach disposal site, which will be performed
before the final statement is released.

Fur ther , we are unable to judge the adequacy of the archeological surveys
mentioned on page 35 of the draft statement. No indication is made of
the intens ity of the survey, nor the precise location of the area covered -

by the survey. This information, along with the name of the qualified
professional individual or institution who conducted the survey, should
be included in the final statement.

In light of the potential for buried or obscured sites in the disposal
site areas mentioned on page 35, we recommend that a competent professional
archeologist familiar with the situation in the project area be consulted
regarding whether or not the use of an exploratory back hoe across the
disposal sites would be advisable.
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Copies of any archeological reports should be made available to the
Western Archeological Center, P. 0. Box 49008, Tucson, Arizona 85717.

We hope these comments will be helpful in the future preparation-of this
environmental statement.

Sincerely yours, -

Bruce M. Kilgore
Associate Regional Director,
Resource Management an4 Planning
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Colonel H. A. Flertzheim , Jr. Your reference:
District Engineer
San Francisco District, Corps of Eng ineers SPNED-NN
100 McAllister Street March 5, 1976
San Francisco , California 94102

Dear Colonel Flertzhejm:

This responds to your referenced letter asking for our review and
comments on the draft editions of General Design Memorandum No. 1,
Humboldt Harbor and Bay, California, and its companion Environmen-
tal Statement.

Our review of the draft environmental statement will be transmitted
to you by separate letter. We have completed our review of General
Design ~emorand~zs Ho. 3. and have no adverse comments.

( In a telephone discussion with Mr. George Kostal of your staff on
April 5, 1976, personnel of our Sacramento off ice were inf ormed that
your agency desires some statement concerning the adequacy of our
previous letters on this project. Our official report on this project
was released June 12, 1963. That report is somewhat out—of-date
because the proposed project features have been changed since project
authorization in 1958. We believe, however , that your current project
plan ref lects an adequate consideration of fish and wildl ife resources ,
that reasonable mitigating measures have been incorporated into the
plan, and that updating our detailed report would not provide any
additional information of significance. We therefore have no objec—
tion to commencement of project construction as now planned.

We wish to inform you that concern for a unique habitat type associa-
ted with spoil site l3C has recently surfaced. Many species of passer— -

inc birds accidental to the West Coast are sighted by bird watchers in
the willow—type habitat at the eastern portion of this site. Most of
this habitat will not be impacted by the project, however, onsite
consideration of the exact placement of the eastern spoil retention

CON5 (~V(
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dike at site l3C could possibly minimize habitat loss without appre—
ciably affecting project cost or spoil site capacity . We ask that
our Sacramen to off ice be notif ied prior to construction of dikes at
spoil site 13C 80 that we can have Service personnel onsite to assist
in this matter.

We appreciate your cooper ation in planning for this project and the
opportunity to review the General Design Memorandum.

Sincerely yours ,

42~~L~~~~* ~~~~~~~~~~
- ~~
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cc:

Humboldt Bay NWR, Eureka 
-

Paul Spr inger , FWS , Arcata
Roger Barnhar t, FWS , Arcata
NMFS , Tiburon
Dir., CDF&G, Sacramento
CCZCC , Nor th Coas t Region , Eureka
Humbold t Bay Harbor , Recreation and

Construction District, Eureka
ES , Sacramento )

( )
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United Statc~ Ikpartuwnt of the Inki  10!
‘ 

~)‘ -I -
/ FISH AND WILDLIFE SERVICE

-
‘ ~ - ‘•~~~ - Division of Ecolog ical Services

2800 Cottage Way , Room E -2727
Sacramento , Ca lifornia 95825

July 21 , 1976

Colonel H. A. Flertzheim , Jr.
District Eng ineer
San Francisco Distri ct, Corps of Engineers
211 Main Street
San Francisco , Califo rnia 94105

Dear Colonel Flertzheim:

In connection with the Huntol dt Harbor and Bay channel deepening
project , your staff recently became aware of the occurrence of a rare
pl ant, Menzie ’s wal l flower (~ ysimum menziessi), in the vicinity of
the north spit spoil disposal sites . The Resource Agency of Califo rnia
has expressed concern for this particul ar plant as it is considered to
be endangered by some groups . It is not , however, presently under

( 
consideration for incl usion in the forthcoming United States List of
Endange red Flora . Thus , we do not anticipate that the provisions of
the Endange red Species Act of 1973 will apply to the channel project
insofar as Menzie ’s wallfl ower is concerned. This pl ant is , nonetheless ,
of very limi ted geographic distribution and every reasonable consideration
should be gi ven to its protection . Please advise if there is any way
we may assist your p”oject pl anners toward that ?fld.

Sincerely,

/) (;:~. ~~~~~~~~~~~~

James D. Carson
Acting Field Supervisor

cc: ARD-Env (ES), USFWS, Portl and 
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- United States I)epartment of the Interior
~ 

FISH AND WILDLIFE SERVICE
Division of Ecological Services

- 2800 Cottage Way, Room E-2727
Sacramento , California 95825

Col onel H. A. Flertzheim , Jr. July 28, 1976
Distri ct Engineer
San Francisco Distri ct , Corps of Engineers
211 Main Street
San Francisco , California 94105

Dear Colonel Flertzheim:

Our lette r of July 21 , 1976 , concerning th- Humboldt Harbor and Bay
channel deepening proj ect and the effect of spoil deposition on Menzie ’ s
wal lflower ~Erysimum menziessi ) requi res correction . Whereas the plant
is not currently under consideration for cl assifi cation as an Endangered
species (as stated in our previous letter), it could quite possibly be
designate d a Threatened species . The provisions of section 7 of the
Endangered Species Act of 1973 apply to each classifi cation.

A list of plants proposed for designation as Endangered was published
in- the Federal Register on June 16 , 1976. A list of plants proposed
for designation as Threatened is in preparation but has not yet been
published in the Register. It is our understanding that the list of
proposed Threatened species , when published , will likely include Menzie ’s
wallfl ower. As we understand the provisions of the Act , the channel
deepening project could not be constructed--as now planned--if it is
determi ned that spoil deposition or other project activi ty would jeopardize
the continued existence of any Endangered or Threatened plant , as a species ,
or result In the destruction or modi fication of habitat of such species
when determined by the Secretary of the Interior to be critical habitat .

in view of present ci rcumstances , we urge the Corps of Engineers to give
fi ll consideration to alternate spoil sites and recon~nend that as muchitilo rnia tion as possible be assembled concerning the status of Menzie ’s
wallflower to permi t a sound judgment wi th respect to anti ci pated project
impacts on the species . Your staff has indicated to us that these matters
will be addressed in the Final Envi ronmental Impact Statement.

Please advise If further cl ari fication is required.

Sincerely,

~~~~~~~~~~~~~ e~James D. Carson
Acting Field Supervisor

ARD-Env (ES), USFWS, Portland , OR 
-‘ )
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De~ar Colonel Flertzheim :

The i)epartment of the Interior has reviewed the draft
environmental statement and general design memorandum for
Humboldt Harbor and Bay, California . We have the following
comments on the draft statement for your consideration .

General Comments -

The document adequately discusses matters of concern to the
Department ’s Bureau of Outdoor Recreation and Geological
Survey . Also the document satisfactorily describes fish and
wildlife of the project area and project effects on these
resources.

( 
§pecific Comments

Page 1, Section 1.002: A discussion of postproject maintenance
dredging requirements should be included .

Page 7 , Section 2.010: The reference of exploration holes
being made in Humboldt Bay bottom in the project vicinity
to study effectL of possible sediment movement needs elabora-
tion. A suriunation of findings would be helpful.

Page 21, Section 2.075: This discussion of fish resources is
satisfactory . However, sampling techniques should be explained
to permit informed judgment relative to gear selectivity .
Sampling primarily by trawling in bay channels does not fully
disclose ecosystem relationships . This discrepancy need not
be corrected but should be acknowledged . West Coast bays
function as nursery areas for many specie s of fish . This
aspect of the bay ecology should be emphasized .

Page 23 , Section 2.084: Gunther Island has been renamed Indian
Island. Black oyster catchers are a relatively scarce bird species
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even in their native-coastal habitat ; thus, the reference
to them is somewhat misleading . Only the double-crested
cormorant nests on the Arcata wharf ruins.

Page 23 , Section 2.087: The southern bald eagle is listed
as endangered , not threatened , by the Secretary of the Interior.

Page 35: Neither the discussion of the archeological surveys
given on this page nor the discussion of the impacts on pages
52 and 62 of the draft statement and pages 42 and 44 of the
draft design memorandum makes any reference to the pipelines
to be used to carry the dredged materials to the disposal
sites and the drainage ditch and pipeline pictured in Figure 4
of the draft- ansign memorandum . These areas should be in the
survey of the contingency beach disposal site, which will be
performed before the final statement is released . -

Further, we are unable to judge the adequacy of the archeological
surveys mentioned on this page . No indication is made of the
intensity of the survey , nor the precise location of the area
covered by the survey . This information , along with the name
of the qualified professional individual or institution who
conducted the survey , should be included in the final statement .

In light of the potential for buried or obscured sites in the
disposal site areas , we recommend that a competent professional
archeologist familiar with the situation in the project area
be consulted regarding whether or not the use of an exploratory
back hoe across the disposal sites would be advisable.

Copies of any archeological reports should be made available
to the Western Archeological Center, P. 0. Box 49008, Tucson ,
Arizona 85717.

Page 47 , Section 4.000: Some additional impacts of dredging
on the shallow portions of the bay are erosion, accretion, and
altered circulation.

Page 59 , Section ‘4.054: The impact of conveying spoil by pipe
from the booster pump barge to the spoil site has not been
discussed .

Use of the term “barren sand dunes” (pages 3 and 59) is mis-
leading. 

- Although usually not visible, life forms do exist in
bare sand. Habitation by lower f orms and hunting or access by

)

— 

-
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higher forms are common uses. There is a definite incon-
sistency in the statement on page 3 about minor impacts on
habitat and the loss of animals statement on page 59.

Page 62, Section 4.069: Willow-type habitat on the North Spit
in the v i c in i t y  of disposal site 13C is unique in that it
attracts bird species common to only the easte~u United States .Site 13C , as presently designed , would eliminate fragments of
this habitat type temporarily and perhaps permanently.

Page 73 , Section 7.001: Does “erosional processes” mean that
the dredged spoil will blow or wash away? This should be
further discussed .

Page 73 , Section 7.002: If the indirect impacts of the project
on shallow water portions of the bay are significant, then
significant adverse impacts on long-term productivity would
seem possible . We suggest this matter be addressed in the
text.

Page 74, Section 8.003: Evaluational changes may affect the
area ’s capability to sustain temporary wet areas, with associated
vegetation types (i.e., willows) and animal populations.

We hope these comments will assist you in preparation of the
I final statement. -

Sincerely yours ,

(Sgd) StanlO! D. DoreI~U~ 
-

Deput , A~s~stsnt Secretary of the Interior

Colonel if. A. Flertzheim , Jr. -
District Engineer
San Francisco District, Corps of Engineers -

100 McAllister Street
San Francisco , California 94102

(

-
I
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I~”e- Apr il 21, 1976
Pt~ I i . 

-1~Ii~ C~

~t~cs:DEIS 7603.47 - Humboldt Harbor and Bay, California

lo ))ircct or , O f f i ce  of Ecology and
En viron 1 ,cint al Cor.~ c rv a t ion , NOAA

The N a t i on a l  Cc odeii  ~: Survey does Ilot, have any co - -~:i~nts on
sub joeL dra f t  e.uviroa~ cn ~ 1 impact :~t:a Lo,:~en t , other than the
po~~ ib)o ~r~pac t on r;o:~uments  of the National Cc~O d ( t i C  Cont ro l
No b-:orks.

Eench marh s , tn ar ~’i i 1 a t i on  st a t io n s , aud t rav er s e  st~~~i ous
have bcei est.~tblish od by tho National Geodetic Siirvc~ in

the vie m i  ty of the proposed p r o j e c t .  Cons LVL;C ii on requi red
ía: C-ne project could rc~ u].t 1:L destruction or da!-~agc co
cone of Li ,e~;e :nonu ~.iun L s .

Ti:e E a t i o n a l  G e o d et i c  Survey  requ iror  :f ~~- i c i c n t  advance
noti fieal i oi; of i1.Tcnding disturbar .cc or destruction of
:ioi~u~ onts so tha t p lans can he made for  t he i r  r e locat -j on .
The N a t i o n a l Geode t i c  Survey rccc’mitends that provi~ iou be
~adc. In the project funding to cover costs o monument
relocation .

~~j~~~9J~~ 
.
~~~ 

-

ordo .: 1.ill
1)eputy T l ~ ec tor
National Ocean Survey

( )
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- r Un~l (I I STATES dii ARTMENT OF COMMERCEH~’-~ I~j 11w A iistent Secretary for Science and Technology
- - 

-
~J W~s h r i~on , DC. 20230

April 27 , 1976

U. S. Army Engineer District
San Francisco

100 McAllister Street
San Francisco, California 94102

Dear Sir :

This is in reference to your draft environmental impact
statement entitled “Humboldt Harbor and Bay, Humboldt
County, California.” The enclosed comments from the
National Oceanic and Atmospheric Administration are
forwarded for your consideration.

Thank you for giving us an opportunity to provide these
comments, which we hope will be of assistance to you.
We would appreciate receiving eight copies of the final
statement.

Sincerely,

~~~1R’~~ e~Deputy Assl.stant Secretary
for Environmental Affairs

Enclosure Memo from: Mr. Gordon Liii
National Ocean Survey

H )

b I __________________ __________________ _____________
- — 
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UNITED STATES DEPARTMENT OF AC’ ~ICULTURE
SOIL CONSERVATION SERVICE
2S. [’ Ciiles Road , Davis , CA 95~l6

Ap ri l 12, 1976

H . A. Flertzheini , Jr.
(o 1 - r e l  , CF
Distr ic t Fn~ ineer
Department of the Army
100 McP.,llister street
Sai-i Francisco , California 9)4102

Dear Col onel Flertzheim :

We acknowledge receipt of the draft environmental statement concerning
Navigation Improvements in Humboldt Harbor and Bay , Humboldt County,
California that was addressed to the Soil Conservation Service on March
11, 1976, for review and comment .

We r ind no conflict with any Soil Conservation Service on—going or
planned program or project. We have reviewed the above draft environ-
mental statement and f ind that there are no controversial items in the
statement within -the realm of the Soil Conservation Service ’s expertise
and responsibilities.

We appreciate the opportunity to review and comment on this proposed
project . 

-

Sincerely,
— -~ ( i’ ~~~ T . .

- - -) \- ~~~ ~~~
. ~~L. ~~

- - -

G. H. STONE
State Conservationist

cc: K. L Williams, Director , WTSC, SCS, Portland , Oregon
R. M. Davis, Administrator , USDA, SCS, Washington , D. C. 20250
Fowden G. Maxwell, Coordinator of Environmental Quality Activities,

Office of the Secretary , USDA, Washington , D. C. 20250
Council on Environmental Quality , 722 Jackson Place, N. W.,
Washington , D. C. 20006 — Attn: General Counsel 

- (5 copies)
Ralph Bishop, AC , SCS, Santa Rosa , California
Fran Morrell , SCS, Eureka , California

C )
L it
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UNITED STATES ENVIRONMENTAL PROTECTION AGEl- ICY

1-, i~ i~~:(-N IX,
‘ pqo,t 

100 CALIFORNIA STREET
SAN FRANCISCO, CALIFORNIA 94111

Colonel H. A. Flertzheirn , Jr., District Engineer
Corps of Engineers 

-
San Francisco District
100 McAllister Street
San Francisco CA 94102

MAY 1 0 1976
Dear Colonel Flertzheim:

Tht~ Environmental Protection Agency has received and reviewed
the Draft Environmental Statement for a Navigation—
Improvement Project in Humboldt Bay , California.

EPA ’s comments on the draft environmental statement have
been classified as Category Lo-2. Definitions of the catego-
ries are provided on the encI~iure. The classification and
the date of EPA’s comments will, be published~ in the FederalRegister, in accordance with our responsibility to inform
the public of our views on proposed Federal actions under
Section 309 of the Clean Air Act. Our procedure is to
categorize our comments on both the environmental consequences
of the proposed action , and the adequacy of the environmental
statement.

The draft statement notes that Dungeness crab are found in
of f shore waters. If it is shown that the crabs are likely
to be present at SF-3, the impacts resulting from use of the
site should be discussed in the final statement, as well as
all alternatives to its use. The location of an alternative
site in the vicinity of SF—3 that will have less impact on
crab populations should be explored .

The draft statement makes no mention of maintenance dredging
requirements. The final statement should discuss these
requirements including frequency , amount, characterization
of material, proposed sites for disposal, and analysis of
impact. The final Statement should also indicate how much
dredged material is proposed for disposal at site SF-3.

(

I 

.~ 
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EPA appreciates the opportunity to comment on this draft
environmental statement , and requests one copy of the final
environmental statement when available.

sinceray ,

~~~/ ( .

Paul De Falco , .1r .
Regional Administrator

Enclosure ,
~~/

‘ -

cc: Council on Environmental Quality 
-

H)

- -~~~~~~
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‘ - . L’~P1M~1MENT OF ‘U?ANS~ORTATIoN

t ~~ 
UNITED STATES COAST GUARD Commander (oan)

ii Twelfth Coast Guard Dist .
630 Sansome Street
San Franc isco , CA 94126
(415) 556—2560

5740/5
Humbold t Bay

- 26 January 1976
From: Coninander, Twelfth Coast Guard District
To : District Engineer, U.S. Army Engineer District ,

San Francisco

Subj: Aids to Navigation, Humboldt Bay

Ref : (a) CofE ltr SPNED—NN , 15 Dec 1975
(b) CofE ltr SPNED—NN, 13 June 1975
(c) CCGD12 1tr 5740/5, 25 June 1975
(d) CofE ltr SPNED—NN, 6 Nov 1975

1. The proposed deepening and wideningd the Humboldt Bay Channels, as
relating to aids to navigation, has been reviewed as requested in
reference (a). -

2. The following coimnents are made beginning with the project from
seaward: 

-

Drawing No. 5—2, Sheet 6
The widening of the turn between buoys 5 and 10 will require the

relocation of Humboldt Bay Lighted Bell Buoy 8. This can be done
routinely and no additional cost is involved.

Drawing 5—2, Sheet 4
The widening of the turn opposite the T—dock at the U. S. Coast

Guard station may require slight relocation of Humbold,t Bay Lighted
Buoy 12. In reality, the proposed widening at this turn already is
marked by present position of Buoy 12 outside the channel. Therefore,
no additional aids are considered necessary.

Drawing 5—2, Sheets 3 and 4
The widening of the channel in the vicinity of Humboldt Bay Light

14 does not require additional aids.

Drawing 5—2 Sheet 2 -

The widening of the Samoa Channel and turning basin were not included
in the proposed navigation improvements furnished with reference (b). In
September of 1975, as part of our buoy to structure program, the buoys
marking the Samoa Channel were replaced by single pile structures for
lights 2, 3, and 4. Structures 2 and 4 were placed well outside the
channel to accomodate future maintenance dredging of the existing

(

.L. ~~~~~~~~~~~~~ .~~~~~~~~~~~~~~~~~~~~~~~~~~~ _
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5740/5
Humbold t Bay

. 26 January 1976

Subj : Aids to Navigation, Humboldt Bay

300—foot channel. However, they appear to be approximately on the new
proposed easterly channel line of the 400—foot channel. The penetration
of the piles for lights 2 and 4 is approximately 45 feet. It is
emphasized the positions were determined by sextant angles using Chart
C&GS 5832 and are approximate. It is recommended you determine the
exact position and if, and how far the piles would have to be moved
easterly as a result of the widening. If this is necessary it should
be included as part of the widening cost. Cost of removal and relocation
is estimated at approximately $5,000 per structure. Marking of the
turning basin , if considered necessary by the users, may require an aid
at the northwest and east corners and would cost approximately $12,000.
Funding for the addi tional aids , if through normal Coast Guard aids to
navigation program, would require from two to three years.

3. One set of drawings showing the approximate location of the relocated
and additional aids is returned herewith.

~~~~. R. FOSTER
By direction

End : (1) Drawings -

(Plates 1 thru 7)

2 0
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D E P A R T M E N T  OF HEALTH , E~iUCATION , AND WELFARE
RE&ION A L OFF ICE

- 50 FU LT ON S T R E ET
- SAN F R A N C I S C O , C A L I F O R N I A  5 4 1 0 2  O F F I C E  OF

T I l E R E G I O N A L  L I P E C T O R

OFFICE OF ENVIRONMENTAL AFFAIRS

Apr i l  14 , 1976 -

U . J \ . F le r tzhe im , Jr . ,  Colonel RE: D r a f t  Env i ronmen ta l
C . E .  D i s t r i c t  Engineer  Impact Statement Concerning
Dcp~~r tment  of the Army Navigat ion Improvements
San Francisco District, in Humbold t Har bor and Bay ,
Corps of Engineers  Humboldt  County ,
100 McAllister Street California
San Francisco , California 94102 

- -

Dear Sir:

The above Draft Environmental Impact Statement has been
reviewed in accordance with the interim procedures of
the Department of Health , Education and Welfare as
required by Section 102 (2) (c) of the National Environmental
Policy Act , PL 91-190.

The material provided appears to describe adequately
the impacts of the proposed action as well as the
alternatives that were presented . The major concerns
of this department are related to possible impacts upon
the health of the population, services to that population
and changes in the characteristics of the population
which would require a different level or extent of
services. Our review does not identify problems related
to these specific concerns.

The opportunity to review this statement was appreciated.

Sincerely,

/ ( (~~ ~ILL~j

~~~~~~~~~~~~ Jame~
’ D. Knochenhauer

Regional Environmental Off icer

cc: OS/OEA
CEQ

_ _ _ _  L
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BOAIU) OF SUPk RVISORS, COUNTY 01- I-IUMbOLL 1 , SlA I E OF LALIIORNIA
fe.tiffed copy of portion of proceedings . Meet ing on March 2 • 1976

RESOLUTION NO. 76-32

URGING DLLP DHE D GIN G OF
HUMBOLDT BAY iN - 1977

WHERE A S , the Congress of the United States has authorized

a Harbor Improvement Project, (dredging of Humboldt Bay) to more

adequately meet the needs of modern shipping and commerce; and

WHEREAS , the United Sta tes Army Corps of Eng ineers San

Francisco District office had indicated its capabili ty to initiate

the project in its fiscal 1977 rather than 1978 budget, as is

currently scheduled ;

NOW, THEREFORE , BE IT RESOLVED that the Board of Supervisors

of the County of Humboldt hereby urges Un it~ d States Congressman

Don Clausen and United States Senators Alan Cranston and John Tunney

- to take the action necessary to obtain the reestablishment of the

h arbor Improvement Project in the fiscal 1977 budget in order to

meet the needs of the shipping industry and the economy of Humboldt

County .

I, I l •d  I I  11 1(1(11)1) by ~ UP.s%II0F Renner . seconded by Superv isor Peterson
It - II’ 1 . ) I t ~)l~ lng St,te:

ASl* : ~uperviRors— Rcnner , Murguia, Peterson , Bass , Dorsey
.‘~Ok~~ : Siipcrvitto r s— None
Alt.’ I~N i ’  Sup~rvisnr s— None

STA’IE OF CALW ORNJA.
$5. -County oi Humboldt

I, DONALD R . MICHAEL , Citnisty Clerk of lbs l’Oisi i tV ~f I Isimbolsit. StUil’ of CaIIforffl.s. Mull ex—offlein -
i ‘It-i ~ of the IIn: sd of Sn i~~rviNorR of the (‘ounty of I in misoldi • ito hirelty i:erLtfV Use fm-egoIss~ so he a full .
Sm aisti t’0I’tTl~t volts Of I iii’ ipriginsi math ’ in I lit ’ i~~rni/ ens l tle~l noiSier hi~ inkS Hoard of KuilervIsIsrE . at n -

~ h~~Id Iii I’:ss it . Ic it , (‘:il f ist- li lit - t hi’ ~~ ~~~ ii ow a ,en rs of re’’ui sl Is, ~ ~ (the
ix wrrxi~ss %~‘H~ fl)eOI~ I bare hbl’) ’RltHt O ~ i’t m)~ hianti ~ndaif tx t i l  s lit ’ ~enl Ar m u d  lkmnrd or Nu1~~rvIsnu- Ii Mar. 2. 1976

DONALD R MICI-IM. L
(‘4 111% I’ii’, k pit S •lii~fII’Iit t~Iimrk III III, Sm ith II 41 i~Ui4rFtIu)ri. ‘it the

(‘ t HiNS)’ •If h i t  iiiic.I4I . St p h’ .1 - C,• iItt~i’ft Iii

39 i~~~~2~~4’ ‘~~ ~~ icd~~~~ prk . 
- .

- 
-; 
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R ISIcI I I T I O N  NO.  6630

RESOLUTION CO NC[ R~I !NG DE POS ITION OF DREDGE
SPOILS ON EUREKA MUNIC IPAL  A IRPORT PROPERTY
IN CONN ECT ION W I T H  U.S . ARM I CORPS OF
ENCI N EEIc S P ROPOSED HARBOR IM PRO VEM E NT

PROJ E CT

W H L ’~EA S , the importance of’ waterborne commerce and the value
of na t u ra l  and cnan-i ndde resources of Humbo l dt Harbor and 3ay are
recr)(~n ized .~s most essent ia ’ and beneficial to the social and ego-
n o n l i r  we))- hei n y of the Nation , Humboldt County and the City of
rure k~ in p i r t i c u l a r ;  and

k t-I E REA S , t h i s  Ci t y owns or controls certain land resources for

w~.ich it is ccn sidered to be in the public interest to furnish as a

( 

site for deposit of material to be dredged from navi gation r.h a n r If- ~
impr ov em . ri 1~ desc r :bt’d in House Document No. 330 and ~u t h o r iivd b y

th’: C o n g r e s s  ~ri the River and Harbor Act of 1968; anu

WU (REAc . this Council has the legal aut hority to ded ica~ e certain

pu b I~ c resources for sp ecified uses;

NOW T H ( R E F O r ’r . BE IT RE SOLVED by the Council as follows :

Sect Jon I. T h a t  C oi n til reaffirms its suppo rt of the navi-

q atson improve r.ii~nt of ~lum b ul dt Bay as autho rized by the U. S. Cont,ress.

Co un cil expresse s its des ire to cooperate with the U. S. A rn.y to r l i S

of Ert 9lneer i and w i th the hu rw ohdt Bay , Harbor , Recre ation & Conse rva-

tio n D iS tr i c t in tis fy ing the non-feder a ob liqa t~ i sn- ~ exi’es~ ed in

the proj e c t . docunieh t For Sai d na v m ~~t1 1051 ia itt Y o v i ’ Ine f l t  by p r ov l d sn 9 appro~ -

umat e l y one hund red ten I I I O )  acres of Cit y -owned property in the

( I

~~~~ ~~~~~~~~~~ ~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~



v i C i n i t y  o f  the M u n i c i p a t  A i r p o r t  on the ‘a1 ua f’en i n s u l a  f a t ’  d ep osit

of dredgeci ma ter i,s l , p r t ’v i r le ’ l  m a t  the u’e of • mll or ~ny p or t.i on of
su ch property for such purpo se mal l be m n -ac c o rUasic ;t ’ w i t h  m u t u al ly

ac c cp t ahh e pl an s and s pr ’ cilm c a ti oris; and, further prov ided tha t  s uch
plans and usage are found to be in the general public interest on ‘the

basis of public hearin g and environmental assessments to be p repa red

by the Corp s of Ln g ineer s in on Environmental Statement for the  p m O j e c t .

Passe d , approved arid adopted by the Council of the City of
E u reka , County of Humboldt , S ta te of Ca l if orn i a , on t he 16th
day of Decijjj~ej ...,.__ , l975~ by the following vote:

AYES : - COUNCILMEN Howard , Goodwin , Cob ine , Menge l
NOES: CO ’JNC ILM EN None
ABSENT: COUNCILMEN Dil tz

S/ Sam J. Sacco
MAYO R O F TH E C I TY OF EUR E KA

ATT EST: SI Patricia A. Banducc i

City Clerk of the C ity of Eureka

l
~~~)
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P ANNINU DEPARTMENT

C O U N T Y  O F  H U M B O L D T
520 ‘c’ ST RE ET E U R EKA , LAL IFORNIA 9~~~~J 1

PHONE (70’fl 4 4 S - 7 54 1

May 7 , 197(-

Depar tment of the Army
San Francisco 1)i.strict
Corps of E n g i n e e r s
TOO McAl lister Street
San Franc isco , CA 94102

Subject: Comments on Environmental Statement for Navigational
C h a n ne l  Improvements  within Humboldt Harbor and Bay ,
Humboldt  County , California

G e n t l e m e n :

I a p p r e c i a t e  t h e  o p p o r t u n i t y  to comment on the subject rep or t  an d
commend your  agency on t h e  thoroughness of the study . Our few( comments focus almost exclusively on t he  land disposal  aspects of
t he  p r o j e c t .

COMMENTS :

Under  “Relationship of the Proposed Action to Land Use Plans”
sec t ion 3.005 (pg.46), your report makes the following statement:
“The recommended action appears to conform with the recommendations
and land u se p lans  ou t l i n e d  in the Humboldt Bay Master Plan (see
p l a t e  19) and in the Humboldt County General Plan 2020” .

We assume that this “recommended action ” includes the project in
its entirety, namely, the two princi pa) project components which
(:‘>nsists of the dredging operation and the ultimate disposition of
the dredged material. If this is the case , this section of your
report could be expanded to include relevant textual excerpts from
the Harbor Bay Master Plan which more specifically support the
“recommended action ” .

It would also lie hel pful if the approximate locations of the rue—
ommended disposal sites were superimposed on plate 19.

( I

~~L ~~ , 
~~~~~~~~~~~~~ _ _ _
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Department of the Army Page Two
Corps of E n g i n e e r s  May 7, 1976
RE:  Comments  on E n v i r o n m e n t a l  ~‘~~atement

Perhaps if both  su ggest ions g iven above were incorporated into  the
revised repor t  the  ambigious  term “ appears to c o n f o r m ” could be
replaced w i t h  t h e  more pos i t ive  asser t ion  “The recommended ac t ion
confo rms  w i t h  t he  recommendat ions  and land use p l a n  

In c o n c l u s i o n  we f i n d  your  report  adequate  in  i t s  p r e sen t  form .
Our comments are intended principall y to c l a r i f y the relationship
between the proposed project and adopted plans .

Very t r u l y yours ,

HUMBOLDT COUNTY PLANNING DEPARTMENT

S t a n l e y R . Mans f ie ld
P l a n n i n g  D i r e c t o r

—~zc -,
~
-
~~~~

----

Robert  J .  London
Associate  P l a n n e r  

- 
-

RJL/dp

CC: Ron I iolden , CAO
Board of Supervisors
Don T u t t l e , -Natural Resources Analyst
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D p a ~t ,ns,lt of Piuks and R A c r r a ~ .o n
O•pe t me,,t of Wet ., Reso u rces

THE RESOURCES AGENCY OF CAL I FORNIA
S A C R A M E N T O , CAL IFORNIA

MAY I ~ i~ fö

Colonel H. A. Flert zheim
District Engineer
San Francisco District , Corps of

Engi neers
Department of the Army
100 McAllister Street
Sax, Francisco , CA 91

~1O2

Dear Colonel Flertzheim :

The Design Memorandum No. 1 and the Draft Environmental Impact Statement for
NavigatIon Channel Improvements in Humboldt Harbor and Bay , whIch you sub—
mitted to the Office of Planning and Research (State Clearinghouse), have been
reviewed by the state agencies concerned . This review fulfills requirements
under Part II of the Ii. S. Office of Management and Budget Circular A—95, and
the National Environmental.Policy Act of 1969.

The reports have been reviewed by the Departments of Fish and Game , Food and
Agriculture, Health, Navigation and Ocean Development, Parks and. Recreation,
Transportation, and Water Resources; the Energy Resources Conservation and
Development Commission; the Public Utilities Commission; the State Lands
Commission; the Air Resources Board; the Solid Waste Management Board; and
the State Water Resources Control Board.

The project will include the removal of 2,1400,000 cubic yards of material, from
the major navigation channels in order to increase the depth from 30 feet to
35 feet. We do not believe that the removal of an additional five feet is
likely to have an adverse effect on local ground water supplies. However, we
are concerned with potential water quality problems which may result from the
disposal. of dredged material on Samoa Peninsula.

Recommendation

The Final EIS should contain revisions responding to specific comments listed
on page 2.

— 
0— 
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Colonel IT. A. Flertzheim —2— MAY 1 3 1976

P:~~”a1 Comments

The proposals for handling dredged material by utilizing ocean dumping, land
disposal , and possibly a limited amount of ocean beach disposal, meet with the
approval of the staf f of the California Regional Water Quality Control Board ,
North Coast Region . Specific features and control measures necessary to meet
water quality requirements will be reviewed and evaluated in connection with
design plans prepared by the Corps of Engineers .

Specific Comments

1. The discus~~on and presentation of bulk sediment analyses (Paragraph 2.017
and Appendix 11) make reference to 1.973 Rn~’ironmer.ta . Protection Agency
dredged spoil disposal criteria which have since been revised. Dredge
Material Disposal Criteria — Revision 1 (November 1975) are the applicable
regulations which should be included for comparison with the results of
sediment analyses.

2. The EIS states that the ground water under North Spit could be degraded
and might affect the water supply of eight homes. As a mitigation measure ,
we recon’rier” that the Corps of Engineers mon itor groun d water quality of
the eight wells during and following the dredging operations. If the ground -

water quality is signif icantly degraded by the saline spoil, we believe that
the Corps should accept responsibility for the cost of connecting the eight
homes to the existing water distribution system. As a cost—competitive
alternat ive mit igation measure, the Corps could consider paying the cost
of connecting the eight homes to the existing water distribution system;
then there would be no monitoring or other follow—up costs.

Thank you for the opportunity to review this material.

Sincerely,

CLAIRE T. DEDRICK
Secretary for Resources

cc: Director of Management Systems
State Clearinghouse
Ofrice of Planning and Research
11400 Tenth Street
Sacramento, CA 958114
(BCE No. 76032206)
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CALIFORNIA COASTAL ZONE CONSERVATION COMMISSION 
- -

NORTH COASTAL REGIONAL COMMISSION
105 o UNION STRUT, ROOM 130
P.O BOX 4946
RU RI KA. CAUPORNIA 93301
707, 443.1623

May 28, 1976

Mr. Dick Baily
Army Corps of Engineers
100 ~~Allister Room 711San Francisco, California 94102

Dear Mr. Baily:

In our telephone conversation last week, I mentioned some of the Coastal Commission
staff’s concerns about the Army Corps of Engineers dumping dredging spoils on the
property next to the C ity of Eureka’ s airport on the Samoa Penninsula.

GENERAL COMMENTS:

Our concerns are similar to those expressed by the U.S. Fish and Wildlife Service.
These low spots among the dunes support healthy stands of willows and other water
tolerant species which are extremely important to various species of wildlife. If
these areas are chosen by the Corps to deposit the dredge spoils, the runoff and
drainage from the spoils should be designed in such a manor as to not enter these
low areas containing the willows. As you know, the salt water coming from the dredge
spoils would kill the vegetation, thereby severly reducing its value for wildlife species.

After reviewing slides and other pictures of the proposed spoils dump site, it seems
that we woUd have very few concerns for site 13 B and the western half of area
13 C as far as willow habitat is concerned. However, it appears that the eastern
half of area 13 C contains portions of this im portant willow habitat type.

Although we would probably prefer the offshore dumping of dredge spoils, we realize
this adds quite a considerab~ cost to the project. I feel we could work out the
exact boundaries for the dredge spoil areas by walking the property with a member
of your staff and delineating the port ions of areas 13 B and 13 C that we would be
most concerned with.

SPECIFIC COMMENTS:

On page 23, paragraph 2.088, states that there are no rare and endangered vascular
plants in this area . Even though the Inventory of Rare and Endangered Vascular Plants
of California did not mention the fact that Ervsimum mensiesii is found in the
Eureka quadrangle map, I believe Humboldt State University has specimens of this
species and were collected close to, if not on the area proposed for the dumping of
dredge spoils. It is also listed in appendix two of this report . For further
information on this matter, you should contact either Dr. John Sawyer or Dr. Jame s
P. Smith of the Botany Department at Humboldt State University.

Coninents on paragraph 4.402 on page 57 would be similar to the above paragraph.

(
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STATE OF CALIFORNIA 

- — _______

CALiFORNIA COASTAL ZONE CONSERVATION COMMISSION 
_ _ _ _NORTH COASTAL REGIONAL COMMISSiON 
_ _ _ _ _

1656 UNION STREET. ROOM 150
P. 0. BOX 4946
EUREKA, CAL I FORNIA 9550 1
(707) 443-1623

~~~~. Dick Baily
Army Corps of Engineers
100 MaAllister Room 711
San Francisco, California 94102

Comments on paragraph 4.074 on page 62 would also be similar~

The latest information I have concerning rare and endangered plants
is that the rare and endangered plant mentioned above is going to be
added to the Federal Register of Threatened or Endangered Fauna or
Flora which is dated July 1, 1975.

Policy 26 of the Coastal Plan calls for the protection and restoration
of rare and endangered plant s and habitat types. If the dredge spoil site
has this rare and endangered plant on it , the Coastal Plan policy would
be not to permit this site.

The statements in paragraphs 3.001, 3.002, and 3.003 on page 46 are a
misinterpretation of Coastal Plan Policies. Dredging, marinas, port
facilities, etc. are eoasta~.y dependent, however, the placement of
dredge spoil s is ~~~~~~~ coastally dependent ,that it does not have to be
placed on land adjacent to the bay. -

You mention policy 26 in the Coastal Plan as referring to fragile habitats.
Actually policy 27 is the policy that refers to these tragile areas.

Paragraph 4.055 on page 59 states there would be a loss of resident species
in the disposal area. It doesn’t mention that the loss of this habitat
will also affect migratory species.

Paragraph 4.056 on Page 59 states that the dredge spoils would make it
easier to develop this area. This area, a~ recommended by the Coastal
Commission, should remain undeveloped and kept in open space.

0
Appendix 8 is somewhat misleading in that you have omitted the Casual
and Accidental bird records in this appendix. There are approximately 34
species of birds in these two catagories that have been recorded on the
spoils site or similar habitat along the North Spit. This shows the
extreme importance of this habitat type. For further information on
bird species recorded on or near this site, you should contact Dr. Stanley
W. Harris at Humboldt State University.

- -.. - - .

~ 

.-“ -  -. - .-- ~~~— . - .
.

.- - .. .. . - . - - -- ..

.

- .
.
- ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ - .



4 -.3-
k STATT OF CALIFORM A __________________ ___________ ___ = ~~~~~~~~~~~~CALIFORNIA COASTAL ZONE CONSERVATION COMMISSION

NORTH COASTAL REGIONAL COMMISSION
1656 UNION STRUT , ROOM 150
P.O. lOX 4946
EUREKA, CALI FORNIA 95501
(707) 443-1623 -

?fr. Dick Baily
Army Corps of Engineers
‘00 McAllister Room 711
San Francisco, California 94102

I am sure you are aware of the fact that a permit to deposit these dredge
spoils on these sites wi-U require a permit from the Coastal. Commission.

Thank you for the opportunity to review this report . We will be looking
forward to working with you on this particular project.

Yours truly,

Wayne Woodroof

WV: lp

cc: Dr. S. Harris
Dr. J. Sawyer
Dr. 1. Smith
F. Smith U.S. Fish & Wildlife Serv ice
G. Monroe California Dept. of Fish & Game

(
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COM MI SS I O N E R S  HUMBOLDT BAY -,
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3rd Division
J. A .Gd st 

J u l y  15 , 1976 
-
~~~~

- /

4th Division
H. N. Christense n

5th Division
R . L. Ridenhour
Secretary

Colonel Henry  A. Fler tzheim -

District Engineer -

U.S. Army Corps of Engineers
211 Main Street
San Francisco , CA 94105

Re: U.S. Army Corps of Engineers letter of 23 June . -

Dear Colonel Flertzheim;

This letter is acknowledging the review of the Distric t Board of
Commissioners of the final Environmental Statement , the General
Design Memorandum , and the draft letter of agreement. It is our
understanding that the letter of agreement need not be executed
at this time . The District understands the requirements and
intends to fulfill the non-Federal responsibilities and does in-
tend to execute a final agreement when required prior to corn-
mencing project construction.

The Dis t r ic t  intends to f u l f i l l  items of local responsibility on
the Humboldt Harbor and Bay, California Improvement Project , sub-
stantially in accordance with Federal legislation authorizing such
project (Section 101 of 82 STAT. 731), together with those modifi-
cations and additional provisions as required by subsequent Federal
legislation and policy as specifically set forth herein , to wit :

a. Provide and maintain at local expense adequate wharf
terminal facilities irs the North Bay , Eureka , and Samoa Channels
open to all on equal and reasonable terms for the storage , hand l ing
and shipment of lumber and general commerce .

b. Provide and maintain , without cost to the United States,
depths in berthing areas and local access channels serving the
terminals and wharves commensurate with the depths provided in the
related project channels;

c. Provide without cost to the United States all lands , ease-
ments , and rights-of-way required for construction and subsequent
maintenance of the project and for the aids to navigation upon the
request of the Chief of Engineers , including suitable areas deter-
mined by the Chief of Engineers to be required in the general public
interest for initial dispos~.l of spoil , and also necessary retaining -
dikes , bulkheads , and embankments therefor or the costs of such
retaining works; )

- - 
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d. Hold and save the United States free from all claims for
damages to wharves , piers, and other marine and submarine structures
due to initial dredging work and subsequent maintenance dredging ,
except where such damages are due to the fault oi negligence of the
United States or its contractors.

e. Accomplish at local expense all alterations as may be
required to sewer, water supply, drain~3ge, cableways , and other
utility facilities.

f. Comply with all pertinent provisions of Public Law 91—646
in the land acquisition program .

g. Prohibit construction of new terminals and related struc-
tures within 125 feet of the project lines along the North Bay and
Samoa Channels.

h. Establish regulations concerning discharge of pollutants
in waters of the harbor by users thereof , which regulations shall
be in accordance with appl icable laws or regualtions of Federal ,
State and local authorities responsible for pollution prevention
and control.

( i. Provide for revegetation of the upland disposal sites
including stockpiling and restoration of a sufficient amount of
topsoil to adequately reseed the area with native vegetation and
provide special measures to insure propagation of any rare plants
found on the sites in accordance with plans and specifications
prepared by the U.S. Army Corps of Engineers.

J. Monitor ground water quality in active wells that may be
affected by dredge material disposal and undertake measures neces-
mary to provide adequate drinking water.

1.

Yours very truly,

WILLIAM J STARTARE , President
Board of Commissioners

WJS:JBA:sw
enclosure

( )
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HUMBOLDT BAY HARBOR , RECREATION ,
AND CONSERVATION DISTRICT

RESOLUTION NO. 76-8

RESOLUTiON BY THE BOARD OF COMMISSIONERS
OF THE HUMBOLDT BAY HARBOR, RECREATION IIND CON-
SERVATION DISTRICT CONCERNING THE UNITED STATES -

ARMY CORPS OF ENGINEERS PROPOSED HARBOR IMPROVE-
MENT PROJECT.

WHEREAS , construction of the Humboldt Harbor and Bay ,

California Improvement Project was authorized by the River and

Harbor Act of 1968, approved 13 August 1968 (Public Law 90-483),

90th Congress , 2d Session; and

WHEREAS , the importance of this wate rborne commerce is

economically vital to the well-being of the Humboldt Bay area; and

WHEREAS, the local area is already affecte4 by double )
digit unemployment and an economy sorely in need of assistance .

NOW THEREFORE BE IT RESOLVED , that the Board of Commis-

sioners of Humboldt Bay Harbor, Recreation and Conservation Dis-

trict desires the United States of America to commence this project

at the earliest opportunity .

PASSED AND ADOPTED by the Board of Commissioners of the Humboldt Bay

Harbor, Recreation and Conservation District at a duly called meet-

ing held on the 7th day of July, 1976, by the following polled vote :

AYES: Commissioner Davenport
Commiss ioner Startare
Commissioner Gast
Commissioner Ridenhour

- ABSENT:Cominisgioner Christensen

-~~~~
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~~ ~~~~~~~~~~~~WILLI AM J. $ftK~TARE , President

Board of Commissioners

ATTEST:

L.
RICHARD L. RIDENHOUR , Secretary
Board of Commissioners

(

( )
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‘~~TIN ZLER & KELL Y Joh N A. ~v J N Z L E R  CE 9878
ROBERT F. KELLY - CE 11005

C O N S U L T I N G  E N G I N E E R S  RONNIE N. C L I F F O R D - CE 14071

A Cor o, st on

633 THIRD STREET • P.O. BOX 1345 • EUREKA , CALIFORNIA 9550 1 • PHONE (707) 443-8326

9 April  1976

U.S. Army Corps of Engineers
San Francisco District - -

100 McAllister Street
San Francisco, California -

Gentlemen:

Re: Draft Environmental Statement
Humboldt Harbor and Hay California
Navigation Improvement -

We have reviewed the draft environmental statement for the
subject project. As the engineers for the Humboldt Bay
Wastewater Authority responsible for the design of an
ocean outfall we are concerned about a specific impact of
the project which was not identified in the EIS.

The location of the contingency dredge spoil disposal site
(Site 17 of Plate 23) on the ocean beach is adjacent to the
proposed ocean outfall line . It is also adjacent to two
existing ocean outfall lines. The existing lines have
experienced operational difficulties due to sanding in of
their diffuser sections. Although the proposed outfall line
is somewhat longer than the existing lines , and is being designed
to prevent sanding in of the diffuser under natural conditions ,
we are concerned that the possible disposal of a large volume
of dredge spoil at the contingency site could adversely affect
the operation of the outfall.

We are requesting that this problem be investigated and
addressed in the final environmental statement, and assurance
provided that there would be no adverse effect on the operation
of the proposed outfall. We have attached a preliminary plan
and profile for the proposed outfall to assist you.

If you should have any questions regarding this matter ,
please call.

Very truly yours ,

WINZLER AND KELLY

~~(~c4~i i/-~~~~~~~~~~~~~~~~~~~~~
Richard B. Dornhelm I )

RBD:dlf

CONSULT ING E NG IN E E R S
INOUrrRIAL . MECHANICAL . ELECTRICAL . STRUCTURAL . PLANNING • REPORTS . DRAINAGE . ROADS . SURVEYS
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h UMBOLDT STATE UNIVERSITY • A rcaL . CaIiforI l/s Y5T521 • i 707 -~26-32 I-S

- .-\n-rM ‘/1 OF IJIOLO(;Y

3 June 1976

Mr. H. E. Pape , Jr.
Ch ief , Engineering Division
Department of the Army
San Francisco District , Corps of Engineers
100 McAllister Street
San Francisco , CA 94102

Dear Mr. Pape : -

Thomas Nelson , our Herbarium Botanist , turned over to me your
letter of 25 May 1976 for answering because I have been in
contact with the local Coastal Commission . I am taking the
liberty of sending you a copy of a recent letter pertaining
to the occurrence of rare and endangered vascular plants on
the Samoa Peninsula.

Now having seen a copy of the Environmentil Statement , it
appears to me that there is little doubt as to the occurrence
of Erysinsum menziesii (Hook.) Wettst . in Disposal Site 13C
and probably in Site 13B . Several specimens on deposit in
the Humboldt State Univers ity Herbar ium and recent f ield
observations provide documentation . I doubt that the endemic
Orthocarpus castillejoides Benth. var. humboldtiensis Keck
occurs on the proposed disposal sites. It is a salt marsh
plant.

These local populations of Erysimum menziesii may well be the
last In California where the species still flourishes.

Sincerely yours ,

Jame s Payne Smith, Jr.
Associa te Professor of Botany
Direc tor of the Herbarium

— THE CAUrC 74IA •TATI UNJV PIflY AND COLLEGII
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J ~/umbo1dt 13’ar ~
( ~ ‘i qcia tion

thile InI,Fr of Lie Am ,  can Pilots Assoc- a loit
R 

P. 0. Box 3555 I I UM B A R
Eureka, California 95501

A pri). 7, 1976

U .~~ . i. r . y  C~ rj  • C f T 1~~~- 
~ tic~ orS

1~’i - c AJ1 .i~ Le~ ~.Lreot,
San i ’r~~flr.i~~CO , Ca1i fo:~nia ~/~1~ 2

I , a~i a Huubol~ t~ ~ay Ear Pilot, heartily ay.prove of the plans

fCr cIre~Cj ii’~ the chaiinol to 35 fact , but — and thi s lu zLn ext .zc.~ely icirortant

hut — riot until aftc r the corner by buoys (~i7— #8— and ,~1C where we have to

bzin~ in ~hip u threu~h a 1 1(~ decree turn is taken carR of.

- I ~.sc uls~ like to refer back to t~ - lettcr .4ated I-’arch ~~, 1 974

ir~clu~in~ Cho dr~’win,~ on EXilE-IT 5 where I su~ge~tei reigxu~ent of the

channcl froi  ]iiht 6 thruu~h the 110 dc ç~ree tur~i, cnt~crin~ the Uorth ~~~~~

Channel to Puny 12. Thu will note fro!~ fl~1()y t~, we t.a~~ r tIi~, wjdt.h to Euoy

12 which r tkno the channel appro~d.caLoly 200 feet  ‘irid cir at Euoy 1-3.

TI’lu is bccau~e ~e £i~ht strong current ai-it heavy 3wcllC

from 3 to 5 feet frequently thiring the winter tic nths nald.ng it extrcnely

difficult to turn a large voo~el. Your channel rccun-nicndation tapers the

widcr~ing to iJuo~y 10. Th5~s is net acceptablo to ~o for bringing in the

larger veosols ~reater than 660 feet or vessels with deci-er drafts, for

baiicall.y ~.ha t w#~ ~i11 have is a larger turn which will l~ unusable

~n’J will have to ap~.roac}’ a Lsnall entr~.i1Ce to the upper b~iy between 
]i~Iit

9 and buoy 10.

~‘jth you:- reCoomen~tation we have defo~ted the purpose of

~,1(Jr f l )f l[~ the channel 1, the east. ~-‘e would be better off to widen te the

~-ir~~t if L ::y J (~ J~ ~~i io bc your step 
~
Csi)1t?

_- _

_ _ _ _ _  -~~ -- 
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I F !  f’ - ).‘f I •J’U4FJWCL4( ~z~iai’ ~ itoh ~4iJcciaC ton

M qt,hcr of the Ames It-Sf l  Pilots Assucta0on
- :t-:t. ,~ u —

~ ~~ CableAre a Code 707 - j . I~ OX “ 0 
H U M B  ~itEureka, California 95501

p~~e 2)

in c’~nclu~;icn , it lt~ ~x~ r-~ri~~ly inAr-.er tau ~. L a  -iu~~1i u~ of the

ch.’-r~nr~l Irc u Lh- ~ t u i - i i  thr c~ur- Ii aii:l lnc ludi i -i~ Lucy 1~ up to Luoy 12 Lo reduce

the . unne]J n~ affect of LIm chann~1 as i~ propo sed L~y the (
~ rp . ~f ~~&~ iiie~~r3,

Thank you ,

( C~ 1~t. Ls .T.Ecur ~ellicu
lhr~boldt Lay Ls .r Filot

-

~ rvp
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