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SPDPD-U (23 Aug 76) 3d Ind S et e e,
SUBJECT: Design Memorandum No. 1, |General Design and EIS, Humboldt Harbor X
L~fd Bay, Califo: ¢ Navigation Improvements.; jaeers -

DA, South Pacific Division{ Corps of Engineers, 630 Sansome Street,
Room 1216, San Francisco, California 94111 18 MAR 1977

TO: District Engineer, San Francisco ATTIN: 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:

/

/ ralde L
WILETAM E. NBERG
Colonel,

Deputy D; vi on Engineer

Yo, S
70. 1.1, 26 082




DAEN-CW?-W (23 Aug 76) 2nd Ind
SUBJECT: Design Memorandum No. 1, General Design and EIS, Humboldt
Harbor and Bay, California - Navigation Improvements

L DA, Office of the Chief of Engineers, Washington, D, C, 20314 ¥oR 4 1977
TO: Division Engineer, South Pacific

Subject combined GDM is approved as a basis for preparation of plans and
specifications. The recomnended change in utilization of disposal sites
as noted in the Addendum (Reevaluation of Disposal Sites) to the Final
Environmental Impact 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 incl . o
Colonel, Corps of Engineers
Assistant Director of Civil Works,
Pacific
CF:

District Engineer, San Francisco




SPDPD-U (23 Aug 76) 1st Ind
SUBJECT: ' Design Memorandum No. 1, General Design and EIS, Humboldt
Harbor and Bay, California - Navigation Improvements

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

TO: HQDA (DAEN-CWP-W) WASH DC 20314 " SEP 132
1. References:

a. ER 1110-2-1150.

b. ER 1105-2-507.

c. DAEN-CWP~W 2nd Indorsement, 2 July 1975 to SPNED-NN basic letter,
5 May 1975, subject: Humboldt Harbor and Bay, California - Request to
Combine Phase I and Phase II GDM.

2. In accordance with references la, 1b 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 Edgineer'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 for the announcement
(Inclosure 6).

c. Two copies of the Transcript 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, August 1976 (Inclosure 10)
(20 copies).

4., By separate correspondence, a post-authorization change report for this
project is being forwarded (ATTN: DAEN-CWP-W) for review and processing.
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SPDPD-U (23 Aug 76) 1lst Ind 27 SEP 6

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 OMB) 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 for preparation of plans and specifications 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.
: )
/
- Ehgi
V&«;w,d% (I(’

10 Incl RICHARD M. CONNELL
1 - 5 Relisted Brigadier General, U. S. y
Added 5 Incls Division Engineer

as
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS
211 MAIN STREET
SAN FRANCISCO, CALIFORNIA 94105
!
SPNED-NN 23 AUG 1976

SUBJECT: Design Memorandum No. 1, General Design and EIS, Humboldt
Harbor and Bay, California - Navigation Improvements

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.

% /7 i

5:Incl XLD/ H. A. FLERTZHEIM, JR.

as

Colonel, CE
District Engineer
ol F. Schmid

L1¢, CZ

Deputy District Engincer




DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS
211 MAIN STREET
SAN FRANCISCO, CALIFORNIA 94105

SPNED-E 108K 1377

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.

i 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 t
to begin in May, 1977 and to be completed in January, 1979.

Sincerely yours,

e € v
1 Inclosure H. A. FLERTZHEIM, JR.
As stated Colonel, CE

District Engineer

"
¥ o e . .
v 2%
B % A dminite o L AN L on




STATEMENT OF FIHDIIIGS
NAVIGATION I:PROVEMEIT
HUMBOLUT HARBOR AWD BAY, CALIFORNIA !

AUTHORI'TY AND PURPOSL

1 have reviewed and cvaluated, in the light of the overall public
interest, the final environmental stateme and general design memoran-
dum which describe the project in detail. " Existing tonnages and trends
in oceanborne commerce in Humboldt Harbor have bheen determined, with a
finding that the need for navigation improvements is more critical now
tnan anticipated when the project was authorized in 1968 on the basis of
projections and findings set forth in the Project bocument (il. D. ilo.

330, 90th Congress, 2d Se551on) The economics of the project have bLeen
completely reevaluated and 4 agrecdthat timely initiation of the work

of deepening the worth Bay Channels from their existing 30-foot dent: to
their authorized depth of 35 feet is imperative to efficient and safe
operation of the harbor in its accommodation of the larger, deep dralt
vessels now in use for transocean shipment of logs, lumber, wood pul),
chips and otiier bulk forest products. Economic transportation, partic-
ularly waterborne transportation, is fundamental to maintenance of a
competitive timber industry and the economic well-being of the five
county tributary area of Humboldt Bay and Harbor.

PUBLIC PARTICIPATION TQ&\

Tne general need for deeper channcls in Humboldt Bay and <pecifie
navigation problems have been expressed by the Humboldt EBay Bar Pilots
Association and numerous shippers who are incurring added costs and
delays from steamer cancellations and more expensive overlanc freight s
rates for ship loadings at more distant ports in the San Francisco Bay /
area. These statements and others on environmental concerns are con-
tained in transcripts of public meetings held in Bureka, California, on
23 pay 1961, 8 March 1974 and 7 April 1976 in connection with the
autiiorization studies. I have forwarded copies of the transcripts
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
citizen responses to the draft Environmental Statement circulated in
ilarcn 1976.

at s JAALE FOR DESIGH

1 have directed that the rationale for the recommended design be
vasea on evaluation of three main parameters: (a) Gocial Jeed, (b)
Lconomics, and (c) Environmental Constraints. The cost of transporting |
dredged material to a suitable disposal site or sites is the wrost signir- !
icant engineering matter relating to project formulation and construction.

P 3




Although numerous alternative sites were considered, extensive
environmental assessments and evaluations 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 on the Samoa Peninsula with minimum adverse effects. The recom-
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 responsiVe to documented need for deeper navigation channels
in Humboldt Bay, and is not in the public interest.

b. Scope 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 benefits 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.




, Deposit of dredged material on an eroding shore area opposite the harbor
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 rlaster Plan were progressively eliminated as more
costly, 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 Draft 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.

MITIGATION 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 certain 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 Memoran-

dum. No homes or businesses will be displaced by the project. Some wild-

1ife 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 i

positive, compared with the possible adverse effects on local business i
l' from loss of competitive port position under the no-action alternative. s




’ CONCLUSION

1 conclude that the proposed improvement would aliow 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 tributary 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
improvement would be $6,600,000. Estimated annual benefits are $697,000
and estimated annual charges are $308,000. The resulting benefit-to-
cost ratio is 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 lile
0.75 and Mile 4.29;

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

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.

The above items of work 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 the General Design Memorandum.

2D 7 )

DATZ H. gzﬂrzum, JRZ
Colorél, CE
District Engineer

i
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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., &

S .

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 i .
benefit to cost ratio is 2.3 to 1.0. Project data and major items of

project costs and benefits are summarized in the following Pertinent

Data sheets.




DESIGN MEMORANDUM NO. 1
GENERAL DESIGN
NAVIGATION CHANNEL IMPROVEMENTS
HUMBOLDT HARBOR AND BAY, CALIFORNIA

PERTINENT DATA

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

DATUM) :
Extreme High Water 10.00 i
Mean Higher High Water 6.70
Mean High Water 6.00 i
Mean Tide 3.00
Mean Low Water 1.20 !
Mean Lower Low Water 0.00 (datum)
Extreme Low Water ~3.00 1

PROJECT DATA:

Width Mileage Depth
Feature to be Dredged (feet) (statute miles) (feet)
North Bay Channel varies 400 to 0.5 to 4.29 35
i Samoa Channel 400 4,29 to 5.84 35
Turning Basin 1,000 (width) 35
1,100 (length) J
Eureka Channel 400 4.29 to 5.00 35 )
'
Total estimated Volume tc be Dredged - 2,400,000 cubic yards.
Disposal Sites Location gﬁantitx (cy)
Nearshore Ocean 1.5 nautical miles 190,000 ¥
Disposal Site offshore of harbor |
entrance :

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




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 chanmels

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 Costs $ 5,580,000

Non-Federal First Costs

Lands and Damages $ 10,000

Retention Works 685,000 3

Utility Relocations 200,000 f

Berthing Improvements 185,000 !
Total Non-Federal First Costs $ 1,080,000 .

Total First Costs of Project $ 6,660,000

Annual Costs of Project

e i<

AR

Interest aﬁd Amortization @ 3 1/4 percent $ 271,000
b Added Maintenance 37,000
g{ Total $ 308,000 '
%. 2 Benefit-Cost Ratio 2.3
B
5




DESIGN MEMORANDUM NO. 1
GENERAL DESIGN
NAVIGATION CHANNEL IMPROVEMENTS
HUMBOLDT HARBOR AND BAY, CALIFORNIA

I - INTRODUCTION
1-01. PROJECT AUTHORTZATION

The improvement of Humboldt Harbor and Bay, California, 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 L
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
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. 1

k k k k k %k Kk % '4

* * * * 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 recommended 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




and benefit 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 authority to the
President's Office of Management and Budget as required in the Project
Document. The final ES will be forwarded to the President's Council on
Environmental Quality for processing in accordance with procedures
outlined in ER 1105-2-507.

1-03. PROJECT DOCUMENT PLAN

The authorized plan of improvement as contained in the Project
Document recommended that the existing navigation project in Humbollt
Harbor and Bay be modified by widening and deepening of the North Bay,
Samoa, and Outer Eureka Channels from their existing 30-foot depth to 35
feet (mean lower low water datum) and providing an anchorage area 1,200
feet wide by 1,200 feet long, and 35 feet deep in the North Bay. The
estimated total first cost was $3,043,000 of which $2,430,000 was the
Federal cost for construction and $613,000 was non-Federal. These
recommended improvements are shown on Plate 1.

1-04. In forwarding the survey report to the Secretary of the Army,
the Chief of Engineers concurred generally with the recommendations of
the Board of Riveérs and Harbors, and further recommended that the North
Spit disposal area be enlarged to take care of dredged material in lieu
of Indian (Gunther) Island. This decision was based on consideration of
adverse effects that material disposal could have on the preservation of
an archaeological site and salt marsh habitat around the island.

1-05. In a letter dated 4 June 1968 from the Executive Office of the
Fresident, Bureau of the Budget, the Director noted that the unavail-
ability of the Indian Island site for material disposal would result in
increased costs for the preject with a consequent lowering of the
benefit-to-cost ratio from 1.2 to 1.0l for the North Bay channel portion
of the project. He advised that before any request for funds to init-
iate construction of the project is made, '"the Bureau of the Budget
would expect a re-analysis of the benefits and cost of the project with
particular attention to the economic justification 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:




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 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; 1

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 A
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
facilities."
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I1 - RESUME OF EXISTING CONDITIONS
2-01. PROJECT LOCATION

Humboldt Bay is a landlocked harbor on the coast of Northern
California, located about 225 nautical miles north 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 existing con-
ditions ir greater detail.

2-02. TOPOGRAPHY AND GEOLOGY

Humboldt Bay is situated within the Northern Coast Ranges
physiographic 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 their length. The North Spit is
about a mile wide with timbered dune deposits on its northern half. The
South Spit is narrower and lower in elevation. Lands adjacent to the
bay 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 are composed of various mixtures of loose uncon-
solidated sands, silts, and clays with some gravel horizons. Depth to
bedrock 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. Jacoby
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 formerly
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 MHHW 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.




2-04. TRIBUTARY AREA

The principal .inbound commodities entering Humboldt Harbor are
petroleum receipts. The principal outbound commodities are forest prod-
ucts, which originate in the heavily-forested north coastal regions of
Humboldt, Mendocino, Siskiyou, 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. Tt is significant to note that commerce
resulting from this yield is continuing to increase, due to improved
technology in the timber industry for utilization 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 1is 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 1is 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




deep. The Outer Eureka Channel from mile 4.3 to mile 5.0 is 400 feet

wide and maintained to a depth of 30 feet.

The Inner Eureka Channel

from mile 5.0 to mile 6.3 is 400 feet wide and maintained to a depth of
26 fect. The Fields Landing Channel is 300 feet wide and maintained to

a depth of 26 feet.

There is a 600 x 800-foot turning basin at the end

of the Fields Landing Channel (mile 3.16) that is maintained to a depth
of 26 feet. 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
Bay, either alone in in combination with other localities. The reports
and legislative documents authorizing the various features and stages of
improvement for navigation in the Bay are tabulated as follows:

Adopted by River and

~Harbor Act of

3 March 1881

5 July 1884

5 August 1886

3 July 1892

3 March 1899

Recommendation

Channel 10 feet deep by 350
feet wide to be dredged
along Eureka waterfront,
thence 8 feet deep by 200

feet wide to natural channel

to west and dredging Mad
River Shoal to 8 feet

Construct South jetty and
continue channel improve-
ments

$75,000 for Continuing Im-
provement of Harbor with
provision for title to 12
acres of land to be con-
veyed to U.S.

Map and estimates of cost
for continuing harbor im-
provements with provision
for two parallel jetties

Continuing harbor improve-
ments with provision for
two parallel jetties

Document Containing
Report

House Ex. Doc. 59, 46th
Cong., 3rd sess.

. Fiver and Harbor

Appropriations Act
of 1884

River and Harbor
Appropriations Act
of 1886

Annual Report by Chief
of Engineers p. 3120
Annual River and
Harbor Appropriations
Acts from 1892-1899

House Doc. 528, 55th
Cong., 2d sess.,
dated June 8, 1898




Adopted by River and
Harbor Act of

25 June 1910

3 July 1930

30 August 1935

26 August 1937

16 July 1952

13 August 1968

Recommendation

Rebuilding the jetties and
channel improvements to
Arcata & Hookton

Eureka Channel 20 feet deep,
300 feet wide

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

Entrance Channel, 30 feet
deep, 500 feet wide

Eureka Channel, 26 feet deep,
400 feet wide

Samoa Channel, 26 feet deep,
300 feet wide

Fields Landing Channel, 26 feet
deep, 200 feet wide

Document Containing
Report

House Doc. 950, 60th
Cong., lst sess.,
dated April 16, 1908
House Doc 204, 6lst
Cong., 2d sess.

House Doc. 326, 6lst
Cong., 2d sess.,
dated 6 & 13 May 1909

House Doc. 755, 69th
Cong., 2d sess.

Rivers and Harbors
Committee Doc. 14,
74th Cong., 1lst sess.

Rivers and Harbors
Committee Doc. 11,
75th Cong., lst sess.

Turning basin off Fields Landing

wharf, 26 feet deep, 600 feet
wide and 800 feet long

Bar and Entrance Channel, 40
feet deep, tapered from
1,600 feet to 500 feet

North  Bay Channel, 30 feet
deep, 400 feet wide

Eureka Channel, 30 feet deep
to mile 5.0

Samoa Channel, 30 feet deep

North Bay Channel, 35 feet

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

in North Bay

Rivers and Harbors
Committee Doc. 143,
82nd Cong., lst sess.

House Doc. 330, 90th
Cong., 2d sess.
(Project Document)




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 Wharfinger Act.

Figure 1 shows the location of the major deep water terminal and pier
facilities on Humboldt Bay. The newest major improvement is a 1l0-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 PIPELINES

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 plans for a freeway improve-
ment through the city of Eureka to the Elk River Bridge, a four-lane
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crossing about one mile south of the city limits. The main east-west
artery is U.S. 299, which connects the Humboldt Bay area with a vast
local and hinterland timber-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 harbor 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. Water. Humboldt Bay is the only deep water port between San . -~

Francisco Bay and Coos Bay, Oregon. The port is used by both foreign
and domestic vessels and is also the base for a fleet of small craft,
primarily commercial fishing vessels.




IIT - CURRENT NEEDS AND DEVELOPMENT OBJECTIVES
3-01. PUBLIC MEETINGS

Post-authorization studies were initiated 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 project 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 OCEANBORNE COMMERCE

Commercial shipping is an important contributor to the local
economy. Waterborne commerce through Humboldt Harbor has, histericaliiy,’
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 producte, 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 commodities 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. However, a 105-day long long-
shoremen's strike in 1971 and month-long work stoppage in 1972 resulted
in abnormally low tonnages 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
meeting of 8 March 1974,
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3-04. Export of lumber and other forest products, exclusive of wood
pulp, totaled 495,000 tons in 1970 and 655,000 tons in 1974; the Project
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 proportion 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 important fish 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 diffi-
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 fcr ships with a draft 26 feet or
greater. Projections shown in the Project Document estimated that 25
vessels with a draft 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
vessel 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. Restricted widths in the channel, especially at turms,
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 maneuver 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 transport 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 port, and conserving the natural
resources of the area. A master plan is required to carry out this : p
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 subparagraphs.
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a. Humboldt Bay has a multiplicity of demands, uses, and over-
lapping governmental jurisdictions. For study purposes, the Humboldt
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 existing 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, recreation,
mariculture, 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
establishments, supported 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 facilities and the
commercial fishing industry should be located in this area; however, the

dunes non 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 inade-
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.
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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 the 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 - INVESTIGATIONS AND COORDINATION
4-01. PREAUTHORIZATTON INVESTICAITONS

Prior reports are listed in paragraph 2-07. The survey report
incorporated in the Project Document was prepared in response to Con-
gressional resolutions made in 1955 and 1960. An Environmental State-
ment was not required when preauthorization studies were made; however,
coordination with fish and wildlife agencies was carried out in
accordance with the Fish and Wildlife Coordination Act of 1958 (48 Stat.
401, as amended). A report by the U.S. Fish and Wildlife Service was
published 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 public meeting was held in Eureka on 23 May 1961 to
obtain the views of interested parties; hydrographic surveys of the area
were made in June 1962 and June 1964 to estimate dredging quantities;
foundation explorations were made concurrently to determine the soil
characteristics of the dredge materials; and coordination was carried

out with various governmental agencies and private interests to formulate
the plan of improvement. The investigation also included economic studies
of existing and projected waterborne commerce and analysis of alternative
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 INVESTIGATIONS

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 traffic and commerce transiting Humboldt Harbor and
Bay, with a re-analysis of benefits expected to result from improvement
of various project 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
project improvement deserved further detailed study investigation.

15
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d. Hydrographic Surveys. The existing project 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 benthic 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.

8. Archeeological Survey. 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 Drift Study. Pindings 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 to evaluate

potential effects of ocean and ocean beach alternatives for disposal of
dredged material.

i. Shoaling Study. Maintenance 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 undertaken
to estimate future maintenance costs for possible increments of channel
improvement considered in this report.
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j. Environmental Studies. Various marine, meteorological,
hydrological, and geological data were also analysed to determine the
design parameters for the project 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 maps (1973) by the
U.S.G6.S. 1In addition, infrared color photographs produced from NASA-
supported remote sensing research were used to assess seasonal current
changes, relationships between shoreline configuration and shoaling
patterns, existing water quality 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 property lines on the
North Spit. This information will be utilized by the local sponsor in
securing legal agreements for construction rights-of-way and disposal
sites.

m. Utility Relocations. Pipeline and cable crossings in the
Bay were located through contact with the various utilities and agencies,
and by review of the permit applications in the San Francisco District
office. Details are discussed in Paragraph 6-11.

4,04 POST-AUTHORIZATION COORDINATION

The San Francisco District of the Corps of Engineers, has main-
tained coordination throughout the study with various Federal, State,
and local agencies; private business, commercial, and industrial enter-
prises; and interested groups and individuals. Agencies and groups
contacted, and subjects 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 Adminis-
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 dredge 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.

i. California Coastél 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.

m. 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.

8. Humboldt Bay Bar Pilots: Navigational requirements.

t. Westfall Stevedore Company: Commercial development and
requirements.
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V - PLAN FORMULATION
5-01. 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
plan; and (3) various plans for disposal of dredged materials.

5-02. CRITERIA

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

5-03. Technical criteria call for the recommended plan to make pro-
vision for: (1) vessel access - including adequate channel width,
depth, 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
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, quantity
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
water quality, and land and air resources. Birds, aquatic animals and
plants, archaeologic sites, and benthos that 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.
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5-07. '"NO ACTION" ALTERNATIVE

Current investigations reveal that, due to increased vessel
traffic, 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'" alternative would not require any
widening, deepening, 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 extent of authorized channel deepening and
bend widening has been examined and reaffirmed. The major shipping
terminal activity within Humboldt Bay will continue at existing docks
near the northern end of the authorized channel deepening at distances
of about four to six miles from the entrance. Therefore, as authorized,
the entire length of the North 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
project 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 Channel 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 preauthorization studies re-
vealed insufficient economic change to justify their current recom-
mendation. Deepening of the Bar and Entrance Channel to 45 feet would
result in estimated benefits of $160,000 per year; with incremental
annual costs 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 ‘ 'T)

A o i
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have estimated annual benefits 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 justification
for the 1,200 feet 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 steadily rising operating 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;
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, and 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 feet 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-
ment 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
(applied 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, berthing vessels either turn, with some difficulty, 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 the 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 benefite 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 |
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 feet $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 prcject 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 j
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°0'20"N, Longitude 124°25'00"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 has 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. North Spit Site. A 290-acre land area in the vicinity of
the Eureka Airport on the North Spit was designated for disposal in the
Project Document plan. The site has the advantages of generally being
close to the center of mass of the channel dredging; has the required
capacity; and, is in a sand dune area which can be readily shaped to
provide confining dikes. The site has been subdivided into several
subareas for further 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
planned Federal-State extension of U.S. Highway 101 through the city 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 fill material. The California Department of Transporta-
tion (CALTRANS) proposed the use of this site as a cooperative effort.
Major economic advantages could conceivably result from construction 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 future 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 different 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 conmstruction

of retention dikes and drainage facilities. The above-mentioned alter- A
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
that 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 from consideration
because it is believed that beach replenishment would be only temporary
since the site, which is directly opposite the bay emntrance, 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, this very fact would prevent
clarification of tailwaters before draining into the Bay with the prob-
bability of high-level turbidity that would exceed acceptable water
quality standards.

5-21. The freeway site was withdrawn from consideration because of the
excessive costs for retention dikes resulting from the necessarily
elongated configuration of the fill. Moreover, and most importantly,
there no longer appears 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 previously, that it is scheduled during or close to the winter
seasc» .. protect the crab fishery, and that only sandy material be
depos:i .. a2t this site. However, there is some uncertainty about in-
creased =ho-ling at the Bar and Entrance Channel since the predominant
littoral Jcift 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 adequate
retention time of the tailwaters, it is expected that turbidity and
other water quality impacte on bay water would be acceptable. Hewever,
the disposal capacity of these sites is small. Therefore, local-interest




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 would 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 reaffirmed 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 13A, 13B and 13C (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 13B, 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 13C, south of
Eureka Airport, has an area of 50 acres and could accommodate approxi-
mately 820,000 cubic yards. Both sites 13B and 13C are on lands con-
trolled by the city of Eureka.

5-26. Utilization of these sites would require perimeter diking, a

settling area for clarification of dredge effluent, and drainage tren- }
ches. Material would be supplied to the sites by overland and floating

pipelines connected 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 13C have been offered by the city of Eureka to the i
Harbor District for use as dispgsal 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 13B and 13C, in combination, were selected

as the primary disposal site.

5-28. The stated capacity of Sites 13B 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, hummocky topography of the area and
slowing the rate of natural revegetation. Hence, it was decided that
(, the use of both subareas 13B and 13C would be required to contain an
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estimated 2.21 million cubic yards of dredged material to be removed 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 in subarea 13B. 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 IMPROVEMENT
6-01. GENERAL

The recommended project consists of deepening and widening of
existing channels to improve access to existing commercial terminals
within Humboldt Bay. The new plan recommends that the existing project
be modified to provide for: (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 feet 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 dis-
posal sites on the North Spit, designated as Sites 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

1 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. North Bay Channel. The existing North Bay Channel, extending
from Mile 0.75 to Mile 4.29 is 400 feet wide and 30 feet deep (at mean
lower 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 J
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 1
improvements would deepen and widen the entire channel length to provide i
a depth of 35 feet and a width of 400 feet.

d. Turning Basin. A new turning basin, 35 feet deep, 1,000 feet 4
wide, and 1,100 feet long would be provided at the head of the Samoa y
Channel, immediately beyond Mile 5.84.

6-05. DREDGING AND DISPOSAL SITES

Approximately 190,000 cubic 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 approximately 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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>