
AD-A131 508 FEASIB IT STUDY AND ENVIRONMENTAL IMPACT STATEMENT 11
OAKLAND INNER HARBOR..U) CORPS OF ENGINEERS SAN
FRANCISCO CA SAN FRANCISCO DISTRICT JUN 83

UNCLASSIFIED F/G 13/2 NL

llEllllIllllEE
IIIII.EIIEEEIU
EEIIHEIIEIIIIE
EIIIEEEIIEEIIE



S1112- ___12.2."Ij UII

11111112.8
11.5 - II25I 1. 6

MICROCOPY RESOLUTION TEST CHART

NATIMAL BUREAU OF STANDARDS -963I A

16



DRAFT
FEASIBILITY STUDY AND
ENVIRONMENTAL IMPACT STATEMENT

OAKLAND INNER HARBOR

ADA .1-%0 8CALIFORNIA

ADA 13150

IMF-

DEEP-DRAFT NAVIGATION DlSISTIC - Ti7W~7K-. A

AppToved for bi :J-s:

CL_ United States Army
C) Corps of Engineers

..Serving the Army
L.Li ... Serving the Nation

lz DTIC San Francisco
C_! ELECTED District9~ AUG 1919

S JULY 1983
D 08 10 009



SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
I. REPORT NUMBER }2.GOVT ACCESSION NO. 3. RECiPIENT'S CATALOG NUMBER

4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED
OAKLAND INNER HARBOR, ALAMEDA COUNTY, CALIFORNIA DRAFT
FEASIBILITY REPORT AND ENVIRONMENTAL IMPACT

STATEMENT, DRAFT 6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(e) 8. CONTRACT OR GRANT NUMBER(e)

U.S. Army Corps of Engineers, San Francisco Dist.

211 Main Street
San Francisco, California 94105

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASKAREA & WORK UNIT NUMBERS
U.S. Army Corps of Engineers, San Francisco Dist.
211 Main Street
San Francisco, California 94105

I. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
Office of Chief of Engineers June 1983
U.S. Department of the Army 13. NUMBER OF PAGES
Washington, D.C. 20314

4. MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office) 15. SECURITY CLASS. (of this report)

Unclassified
IS.. DECL ASSI FICATION/DOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, If different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side It neceesery end Identify by block number)

Navigation
Environmental Impacts

Dredging

Disposal

20. A8SrRACr (rcartnu. relsrs afI fit neceey no IdItfy by block numbor)
A combined Draft Feasibility Report and Environmental Impact Statement for
proposed navigation improvements at Oakland Inner Harbor, Alameda County,
California. The planning process and the design considerations that led
to the selection of the plan and its alternatives as well as the environ-
mental consequences resulting from the implementation of those plans are
discussed in the report.

D0I °AN7 1473 EDIlOM OF I NOV S IS OBSOLETE

SECURITY CLASSIFICATION OF THIS PAGE (W'tpe Det Entered)



DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS

211 MAIN STREET

SAN FRANCISCO, CALIFORNIA 94105

OAKLAND INNER HARBOR

ALAMEDA COUNTY, CALIFORNIA

DEEP DRAFT NAVIGATION IMPROVEMENTS

DRAFT FEASIBILITY STUDY

ENVIRONMENTAL IMPACT STATEMENT

Acer-sion For
IVTTS :AA3- X
DTTC TAH
Unn an[ c uM n e d -

L JJustff tennou'[

By -__ -

Distribution/

Availability Codes
Avail an d/or

D1it Special

DISTRIBUTION STATE _ -T A
Approved for public releoJ;

Distibution Unlimited



SYLLABUS

The purpose of this study is to investigate navigation conditions at
Oakland Tnner Harbor and to determine whether the provision for improvement of
existing deep-draft channels is advisable. Oakland Inner Harbor Channel

provides deep-draft access for the Port of Oakland.

7t was found that the growth of foreign and coastwise shipments and the
introduction of larger vessels In the World Pacific Basin Fleet have rendered

the existing Federal project channel and turning basin inadequate and
inefficient for modern transportation needs. Traveling and maneuvering of the
vessels are restricted and the channel is too shallow for larger

containerships which must await high tide to navigate the channel.

Various solutions to the navigation problems in the Oakland Inner

Harbor Channel were analyzed. The most practicable and feasible plan consists
of deepening the existing Oakland Inner Harbor Channels, from -35 feet, mean
lower low water (MLLW), to -43 feet, MLLW, and widening the channel at a
number of places to permit optimum utility of restricted channel dimensions.

The estimated total cost of the selected plan is t27.1 million. Using
a 7-7/R percent discount rate and 50-vear period of economic evaluation, the
annual charges would be t2.2 million, and the annual project benefits are
t34.q million. Therefore, the benefit/cost ratio would he 15.9 to 1.

Tt is recommended that the foregoing plan of improvement be adopted as

a modification of the existing Federal project for Oakland Inner Harbor.

a
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OAKLAND INNER HAROR

ALAMEDA COUNTY, CALIFORNTA

SECTTON I - TNTRODUCTION

ATTHOTR 7A 'ION

1.01 The Congress of the United States 1,,s directed the U.S. Army Corps of
Pngineers to investigate the feasibility of deepening Oakland Inner Harbor.
The Resolution, dated May 10, 1977, reads as follows:

"Resolved by the Committee on Public Works and Transportation of the
House of Representatives, United States, that the Board of Engineers

for Pivers and "arbors is hereby requested to review the report on

Oakland Harbor, California, published as House Document Number 353,
87th Congress, 2nd Session, and other reports, in order to develop
recommendations for most effective, efficient and economic means for

improvement of the inner harbor and waterways, including consideration

of an increase of channel project depth for the four-mile reach between
the Inner harbor entrance and the vicinity of the Clay Street piers and

widening of the entrance bar channel."

PITRPOF AND .SCOPE

1.02 The purpose of this study is to evaluate the need for an improved

deep-draft navigation channel in the Oakland Inner Harbor and to determine the
solutions that best serve related physical, biological, so(ial and economic

considerations. Pursuant to the authorizing congressional resolution, this
study is directed at determining the extent of Fedora] par-icipation in
improvinp the Oakland Tnner Harbor kavigation Channel.

STUPV PAPTICIPANTS ANP O(PpTNATTON

I.OI The San Franci,:- T "strict recpived intorpT-,,l oi .,,, j ; d( range 01
transport ation interest.,, ievern, a ' s. ;nc1 lo ck' t' 7pfs i ,

response to a Tnotice . , i 1-. ,, date': "' 'ov,.ml., 1 -4 and ak init al

public meelfrip held on !o rebru,:r' C!m )oIjs IIle l;<.- nt - i r

public meetiry were dibl ib feA !lier.o , T,,' he r .l avni t
statrement submitted by r!, 0 r, r -t ,, c' ; thc-ir ''a-'-l- *nser 4-

oal in ., for the improvemwr t f 1 .)- fne- :Tn'r tha , ' " , r hei

resolutionr t, extend "1.ullest ronpe-a, ior ind '-e:istanro o tile "O'rps -I'"

tormilatinp the most expeditious mrea,--is lo n.pLert this projec,." /. -., -n
public meetlnp was held on 14 Julv !qP'. Twel-e speakers prest, nted oral

statements at the meetinp. Twenty-onp witter tatem'onts ,:-, rrinp -,c
need} for the proposed proiect and ,rorpa.als toi modificat ioi- tc the r! i-

presented were received (See Appendi yI), 'he proposed modifications included
the addition of channel widenirg oe;r American President TLin.s Rcrths C and ),
and the addition of a turninp area a, tlh Grove Street Pier.

i U'
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PPIOR CORPS RFPORTS ON OAKLAND TNNER HARBOR PROJECT

1.04 The Inner Varbor has developed over a long period of time, in what was
a natural estuary known as San Antonio Creek. The first Federal improvement
was authorized by the River and Harbor Act adopted 23 June 1874. The most
recent improvements were authorized by the River and Harbor Act of 1962,
Public Law 87-874, 87th Congress, 2d Session. Plans for deepening a portion

of the Inner Harbor from 30 feet to a present ]epth of 35 feet below mean

lower low water datum were described in House Document 353. Some departures
from the Project Document Plan on types of dredging equipment used, project

cost and plan for disposal of dredged material were described in a General
Design Memorandum prepared by the San Francisco District in December 1972.

The status of authorized improvements is presented in paragraph 2.08.

OTHER ST!TTFS ANn RFPORTS

1.01, Other studies and reports of interest to this investigation are:

Waterborne Commerce of the United States - Part 4 of these annual

statistics on Pacific Coast ports shows major growth in cargo tonnage handled
by the Port of Oakland.

San Francisco Bay Area Tn-t epth Study - This survey of regional naviga-
tion needs includes a range of commodity projections. As a part of the
Tn-Depth Study, a report, "San Francisco Bay Area Cargo Forecast," was
prepared by Recht, Hausrath and Assoc., which indicates that container

tonnages will increase at various rates. These projections are being used for
long-range planning of effecient port operations and future expansions of Bay
Area ports.

Oakland Outer Harbor (Deepening), California - Deep-Draft Navigation
Improvements - This 1978 feasibility report reconmends deepening navigation

channels in the Outer Harbor (including the entrance Bar Channel) from 35 to
42 feet to accommodate fourth-generation containerships. The number of

vessels calling at container berths in the Outer Harbor increased from 250 in
l65 to 838 in 1974. The report was transmitted to the President's Water

Resources rouncil in March 1980.

MTC/BCDC Port Planning Project Phase IT Study - This study by the
Metropolitan Transportation Commission and the San Francisco Bay Conservation
and Development Commission has a series of 13 working papers including "Harbor
Capacity Analysis" and other subiects pertinent to the planning of efficient

port operations in the San Francisco Bay Area. The Phase TI studies focused
on further screening of 175 potential marine terminal development sites and
updating of the waterborne commerce forecasts developed on June 1q81. Channel

deepening analysis consisted of evaluating existing bay channels at depths of

-45 feet Iff.W, preparing cost estimates in Increments of 2 feet from existing
depths to -45 feet lMTJ, and calculating operational benefits attributable to

channel deepening. Comparison of benefits to costs of deepening was favorable

for Oakland Inner "arbor Channel (west of the Po,;ev and Webster Street traffic
tubes) and for the Oakland Bar Channel.



San Francisco Harbor and Ray, Collection and Disposal of Floating
Debris - A reconnaissance study on the debris problem was completed by the San

Francisco District in 1978. Studies were assumed as a result of fuscal year
lQ81 funding.

San Francisco Bay to Stockton, California, House Document No. 208, 89th
Congress, I Session - This document includes recommendations for deepening the

2,000-foot wide navigation channel through the bar at the mouth of San
Francisco Bay from 50 to 99 feet below MLLW. This portion of authorized work
was completed in 1074. Fngineering and design for other segments of

authorized improvement to be officially known as the "John F. Taldwtn Ship

Channel" is continuing.

Dredge Disposal Study, San Francisco Bay and Estuary - This study is a

series of reports (14 appendices and Main Report) on impacts and interactions
of dredging and disposal operations on the environment. The study, which was

completed in 107P, quantified impacts of dredging and disposal operations on

specific environmental elements and systems, including "Water Column,
"Biological Community, .rrvstalline matrix," "Pollutant Tistribution", and
ocean, land and marsh ecologies.

Peconnaissance Report, Oakland Inner Harbor, California, February 1981
- This report describes initial studies and includes a Plan of Investigation

and schedules for more detailed evaluations.

Stage 2 Plan Formulation Document, Oakland Inner Harbor, California,

September 1081 - This document describes and discusses alternative measures
that were considered, screened, and proposed for further analvsis.

THE PTANNTNTC PROCESS

1.06 The planning process consists of six major steps: (1) Specification of

water and related land resources problems and opportunities: (2) Tnventory,
forecast and analysis of water and related land resources conditions within
the study area; (3) Formulation of alternative plans: (4) Fvaluation of the
effects of the alternative plans: (5) Comparison of alternative plans: and (6)

Selection of recommended plan based upon the comparison of alternative plans.

The planning process is dynamic with the various steps being iterated one or
more times. This process of iteration, which may occur at any step, sharpens
the focus of the study as new data are obtained. The planning tasks, as they

have been accomplished in the study, are described throughout this report.

RFEPORT ORCANTZATON

1.07 This report is divided into seven sections as follows.

1. Introduction.

2. Problem Identification. This section presents the results of the

inventory, forecast and analysis of water and related land resources

conditions in the study area. It also specifies the problems and
opportunities that the study will address in terms of planning objectives
specific to the study area.

i3



3. Formulation of Preliminary Plans. This section describes the
formulation of preliminary plans which are evaluated and then screened.

4. Assessment and Evaluation of Candidate Plans. This section
describes the plans which are potential candidates for recommendation.

S. Comparison of randidate Plans. This section presents the system of
accounts, designation of a NED Plan, and rhe tentative selection of a plan.

A. ronclusions and Pecommendations. This section presents the

conclusions and recommendations of the study.

7. Traft FIS. This section is a draft of the environmental impact

statement prepared persuant to the National Environmental Policy Act,

4



SECTTON 2 - PROBLEM TDFNTTFITATTON

2.00 This section represents the first step of the planning process, the
specification of the water and related land resources problems and

opportunities that the study will address. The step starts with the

identification of public concerns and investigation of the study area and

culminates in expression of the identified problems and opportunities as
planning objectives specific to the study area. Planning constraints are also

identified in this step, since they are developed concurrently with the
planning objectives. The purpose of both the objectives and constraints is to

guide the formulation of alternative plans.

NATTONAL OB,TFTTVES

?.01 Federal and Federally-assisted water and related land planning attempts

to achieve National Economic Development (NED), a national objective.

Contributions to NED are increases in the value of the national output of

goods and services. Plans are formulated to alleviate problems and take

advantage of opportunities in ways that contribute to the NED objective.

PROJ T LOCATION ANT VTCINTTY

2.0? The Port of Oakland is the largest container port on San Francisco Bay

and Is among the largest container ports on the Pacific Coast. The Port is
located on the east side of San Francisco Bay, about eight miles inside the

Golden Gate. The Inner Harbor Channel is locally called "The Estuary." This

channel separates the City of Alameda from the City of Oakland. Figure 1

shows the project location and vicinity.

2.03 SAN FFANCTSCO BAY AREA. The San Francisco Bay Area includes nine

counties with five million people distributed over 7,000 square miles of land.
Most of the population resides in San Francisco, Oakland, Rayward, San Jose,

Alameda and numerous other metropolitan areas that fringe the bay. San

Francisco Bay has a surface area of 435 square miles, surrounded by 276 miles
of shoreline. 'he Ray has some natural deep water channels, but 40 percent of

the Bay is less than six feet deep at low tide. Harbor development in the Bay
began more than 100 years ago in support of trade and transportation needs of

pioneer gold miners and merchants. Development and maintenance of deep-draft

shipping channels in San Francisco Bay has been an important mission of the

P.S. Army Corps of Engineers since Congressional authorization of the first

Federal navigation improvement project in 1868.

2.04 ALAMEDA COUNTY. Alameda County Is one of nine counties touching San

Francisco Bav. It is one of the larger counties of California in both popula-
tion and land area. County population is about 1.1 million. Principal cities

are Oakland, Alamed., Berkeley, San Leandro, and Pavward.
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2.05 STUDY AREA. The Port of Oakland is a complete transportation/

distribution center with deepwater access to modern marine terminals handling

everything from general cargo to containerized shipments. The Port's location
on the east side of San Francisco Bay is near the western terminus of major

rail and highway networks. Specialized port storage and handling facilities
provide a speedy and efficient means for interfacing air, sea and land cargo

shipments. The overview legend and map, Figure 3, indicate the location of

some kev terminal facilities along the Inner Channel. Figure 4 shows some of

the specialized equipment used to handle containerized cargos.

?.06 The Port of Oakland has an Outer Farbor, a Middle Harbor and an Inner

'Tarbor, as shown on Figure 2. A common entrance known as the Bar Channel
provides access to these harbor areas. The Inner Harbor begins at project

mile 0.45. Tt Includes an Entrance Reach, an Inner Harbor Reach, Crove Street

to Brooklyn Basin Peach, Rrooklyn Basin Reach, Park Street Reach, and a Tidal
Canal that connects with San l.eandro Ray at mile R.5. Upper reaches of the

Tnner Harbor serve the Port of Alameda and other privately-owned facilities

along the estuary. Two submarine highway tubes between Oakland and Alameda
pass under the channel at mile points 4.6 and 4.7, and there are numerous

submarine cable and utility crossings. Also, there are several bridge
crossings over upstream reaches of the channel.

2.07 There is a wide mix of land use along the channel. Uses include
shipping and transportation operations, ship building, outfitting and repair,

steel fabrication and manufacturing, residential housing, parks and commercial

establishments catering to recreational boaters and tourists. Over fifty
percent of Alameda Cotintv's recreational boating moorages are located at Jack

London Square and other marinas along the estuary. More than 3,000 pleasure

craft are berthed In about 20 marinas. The Port of Oakland and City of

Alameda have provided overlooks and mini-parks for public access to the

waterfront. Leisure activities Include fishing, sightseeing and sailing.

qTATUS OF FXISTING FEDERAL. PPOJFCT IMPROVEMENTS IN OAVLAND INNER HARBOR

2.08 Deep-draft navigation channel improvements presently authorized and

maintained for Oakland Inner Harbor are shown on Figure 3. The project also
includes parallel rubble-mound jetties at the entrance to Inner Harbor (the

north Jetty is 9,500 feet long and the south jetty Is 12,000 feet long).
Three highway bridges cross the tidal canal, two of which (at Park Street and

High Street) have been replaced by local interests. Reconstruction of the

Pruitvale Avenue Pighway Bridge by the Corps was completed in December 1973

and turned over to local interests for operation and maintenance. The
railroad bridge at Fruitvale Avenue is maintained and operated by the Corps of

Engineers. The authorized project was completed February 1975, except
deepening the tidal canal to 35 feet from Fortmann Basin to Park Street (RHA

196?) and to 25 feet above Park Street (RHA 1927) which was deauthorized

November 1977.

7



OVFRVIEW OF OAKLAND HARBOR

(A PARTIAL LISTING OF TERMINAL FACILITIES)

1. Piers 6 & 7 - (Oakland Army Base Complex)

2. Berth 10 - (Port of Oakland)

"1. SeaPac Terminal Berths 8, 9 - (SeaPac Services, Inc.)

4. Outer Harbor Public Container Terminal, Berth 6 (Crescent Wharf &

warehouse)

5. Outer Harbor Conventional Cargo Terminal, Berth 5 (Neptune Orient Line)

6. Outer Harbor Public Container Terminal, Berth 4 (Mersk lines)

7. Oakland Container Terminal Berths 2, 3 (Oakland Container Terminal Co.)

8. Matson Terminal - Berth D, E (Matson Terminals, Inc.)

P. Matson Terminal Berth F (Ro-Ro) - (Matson Terminals, Inc.)

10. Seventh Street Public Container Terminal - Berths G, H, I (Marine

Terminals Corp.)

11. Seventh Street Public Container Terminal - Berth J (Marine Terminals

Corp.)

12. Berth 0 - (Port of Oakland)

13. Western Pacific Failroad/Intermodal Center

14. Southern Pacific Rallroad/Intermodal Center

Is. United States Lines Container Terminal - (United States Lines)

16. American President Lines/Seatrain Terminal - (American President Lines)

17. Charles P. Howard Terminal

18. Ninth Avenue Terminal - (Marine Terminals Corp.)

ALAMEnA SIDE

19. PncInal Terminals

20. Todd Shipyard

8
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PUBLTC rONCERNS

?.09 Concerns are the public's perceptions of needs and desires. By
eliciting Information from the public about the range of needs which the study

could address, subsequent planning activities can be directed to respond to
public perceptions. Public concerns may be expressed directly, such as at a

public meeting or indirectly through government representatives, agencies and
statutory requirements.

2.10 PUBLIC MEETTNCS. Public concerns were expressed at an Initial public

meeting held on 13 February 1980 and at a second public meeting on 14 July
198?. Concerns expressed initially included the needs for widening the
Pntrance Bar Channel, deepening the channel, enlargement of existing or
development of new turning basins and the need for channel improvements

upstream from the Alameda Tubes. Concerns were also expressed regarding
location of submarine pipelines and cables, encroachment of piers and barges
on the navigational channel and other navigational safety and use aspects.
The concern regarding possible hazards and congestion on local streets and the

airport landing zone that could result from the relocation or replacement of
the tubes, was also documented. After preliminary plans were formulated and
candidate plans established, the results were presented at a second public

meeting held on 14 July 1q82. Although support for a plan was acknowledged,
several specific concerns were raised. These concerns included the lack of
maneuvering areas and potential encroachment into the Todd Shipyard dry dock

and mooring facilities above proiect mile 3.0. Tn general, concerns expressed
a need for and support of channel improvements to encourage safe and efficient

port facilities utili7ation by users.

?.11 OTHER CONCERNS. Public concerns have also been expressed indirectly

through various agency policies and statutory requirements. These statutory
requirements reflect public concerns which are held nationally. Concerns of

this nature are listed below:

Commercial Shipping. The public concern for improving Oakland Inner

Harbor Is reflected in the Pesolution which authorized this study.

Wetlands. The public concern for maintaining and enhancing wetlands is
reflected In Fxecutive Order 11990 (Wetland Protection). This public concern
is reinforced by the Chief of Engineers Wetland Policy and the State of

California Wetland Policy.

Water Qualitv. The public concern for maintaining and enhancing water

quality Is reflected in the Clean Water Act, Section 404. The U.S. Fish and
Wildlife Service has expressed concern for San Francisco Bay water quality

resulting from the disposal of dredged material. Also, the California
Department of Water Pesources and Water Quality Control Board have expressed

concern about possible effects of channel deepening on aquifers under the

estuary.

Air OualitV. The public concern for maintaining and enhancing air

quality is reflected in the Clean Air Act.

12

kJ
--



17ndanp,,red Species. The public concern for the preservation of

endangered species is reflected in the Endangered Species Act as amended. The
P.;. fish and Wildlife Service has expressed specific concern about the listed

California least tern.

Cultural Resources. The public concern for maintaining and enhancing

cultural resources is reflected in the National Historic Preservation Act of
1Q66 (P.I,. Sq-65, '.

Bay Fill. The public concern for limiting fill in San Francisco Ray is

reflected in the San Francisco Bay Plan (Ray Conservation and Development
rommission), which provides policies for protection of the Bay's natural

resources.

PRORIMS, NFFDS AND OPPORTITNTTIES

'.12 Public concerns addressed within the scope of this investigation are

directly related to problems that can he solved through water and related land

resource management. While the evaluation of public concerns reflects the

range of needs which the public perceives, this section describes the problems
and opportunities from a technical viewpoint. This study has identified

problems and opportunities related to commercial shipping, navigational safety

and wetland enhancement.

?.13 IMPROVEMENT OF PORT FACILITIES. The Port of Oakland has completed

construction of the new Charles P. Howard Terminal between Market and Grove
Streets at about mile 1.9 along the Tnner Harbor. Figure 5 is an artists'

view of Port plans for this facility, which includes dredging of berthing
areas and foundation for dikes and structural fill. The total estimated cost

of the new terminal is t43,000,000. The Port's master plan envisions

construction of other facilities to handle projected needs for increased
capacity to ship containerized cargoes. Figure 6 shows potential development

of the Port. The City of Alameda has developed the Fncinal Terminals Master
Plan for construction of improved berthing and terminal facilities. A Draft

Fnvironmental Impact Report was prepared in September 19R2.

1.4 GROWTH OF CONTATNERT7FT) CARGO. Between 1974 and 197q, the average

annual increase of container traffic at the Port of Oakland was between six

and seven percent per year. Approximately 1,R00,000 short tons of cargo was

the 1079 base for the Oakland Inner Harbor by three shipping companies,

American President l ines Ltd., United States lines and Seapac. The new
Charles P. "oward Container Terminal has two berths and adds approximately

400,000 short tons per year to the Port's containerized cargo handling

capacity. Port officials estimate the new terminal will be operating at full

capacity by 19P6, when approximately 2,200,000 tons of container cargo is

projected to be moving over the waterway. For this study, the increase in
commerce is estimated to continue growing at the annual rate of six percent

per year to 1006 when approximately 6.9 million tons of general cargo would be
moving over the Tnner Harbor channels. These projections are explained in
greater detail in Appendix B.
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2.15 COMMERCIAL SHIPPING. Since the introduction of containerized cargo in

the 195's, four generations of containerships have evolved. Channel depths
at Oakland Tnner Harbor became marginal when second and third generation

containerships with drafts from 30-33 feet were brought into use. Vessel
delays while waiting for high water became more pronounced when deeper draft
vessels operate in the 35-foot deep navigation channel. Fourth generation

containerships with drafts of 38 feet or greater would experience even longer
delays or would not he able to operate in the Inner Harbor channel. The

evolution of larger containerships is illustrated on Figure 7. Vessel lengths

and beams have increased from 450 feet and 90 feet for the first generation

containerships to greater than 900 feet in length and 105 feet in beam for the
fourth generation. The C-9, C-8 and D-9 designations are representative of
fourth generation container ships. Insufficient depth of the Tnner Harbor
Channel causes expensive delays. Larger vessels must wait up to 12 hours for

high tides to provide sufficient water depth for navigation. The new Charles

P. Howard Terminal and adjacent berthing areas are being designed to
accommodate large containerships with loaded drafts of 38 feet. Associated
with commercial shipping are two basic problems (1) tidal delays for

containership passages and (1) efficiencies in commodity transport related to
economies of scale. Both of these problems are directly related to the

existing depth of the navigation channel. Estimated transportition costs,

including costs for tidal delays are presented in Appendix B.

2.16 NAVTCATTONAT, SAFETY. The Oakland Inner Harbor channel, which was

originally designed for two-way passage of small vessels, has become

inadequate for passage of large containerships. The existing 800-foot channel
width at the Bar Channel limits the maneuvering of longer containerships

because of external forces upon the vessels such as wind, current and wave

action during periods of bad weather. Pilots have requested that widening the

Entrance Bar Channel to 1,000 feet be investigated. Based on available
information at this time, an 800 feet width appears to be adequate. The

proposed proiect will he simulated on a computer during the advanced

engineering and design stage under the authority of the Oakland Outer Harbor

improvements. After such simulation a determination wil he made as to the

most appropriate width for the Bar Channel. The pilots have also suggested

that channel widenings at project mile 1.0 and near the Orove Street Pier in

the Inner Harbor Channel would facilitate tug assisted turning of large
vessels at these locations during slack tide.

?.17 WETTAND ENHANCEMENT. Section 150 of the Water Resources Development

Act of 197A provides the opportunitv for marsh creation with dredged materials
to restore the environmental attributes of wetlands aggravated by historic

marsh destruction. However public and institutional policy opposing further
filling of submerged lands within San Francisco Bay restricts the development

of marsh in the Bay in areas of Intertidal mudflats. Therefore, marsh
creation within the confines of San rrancIsco Bay can only be considered for

areas behind existing dikes, none of which exist in the Oakland Inner Harbor

project area.

SIG, NIFTTCANT RESOURCES

?.18 This subsection describes the resources identified in the study which

may be significantly affected by implementation of the preliminary plans
presented In this report. The resources that are considered significant are
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those identified in laws, regulations, guidelines or other standards of
national, regional, or local agencies or groups. Except for navigational
safety, commercial shipping and wetlands which have been described in the
preceding subsection, the significant resources identified in the study are
described below.

2.19 WATER QUALITY. This resource is considered to be signficant based on
the concerns of the Clean Water Act of 1977. Water quality of the Inner
Harbor is below that of Central San Francisco Bay. Poor circulation is a
factor. Turbidity is low in this part of San Francisco Bay. Storm drainage,
and seasonal and diurnal temperature fluctuations affect water quality. Water
quality parameters are directly related to the interaction of sediment
disturbances and water column effects at the dredged and disposal sites under
consideration. Water quality parameters of concern include: concentrations
of dissolved oxygen, heavy metals, petroleum hydrocarbons and pesticides.
Some groundwater has been pumped from wells penetrating the Meritt Sand.
Brackish water of limited use has been pumped from other aquifers at shallower
depths in the study area. Concerns related to potential impact upon
groundwater aquifers have been expressed by the California Department of Water
Resources.

2.20 AIR QUALITY. Because the San Francisco Bay Area topography is
dominated by a large, shallow basin ringed by hills, this area has the
potential *for trapping and accumulating air pollutants. Lack of ventilation
during warm, sunny days (primarily May to October) fosters the development of
photochemical oxidants. Motor vehicles provide the highest percentages of
highly reactive organic gases, oxides of nitrogen, and carbon monoxide;
stationary sources are responsible for most of the particulate matter and
sulfur-dioxide emissions. Projections of the Bay Area Air Pollution Control
District (BAAPCD, 1975) show levels of these emissions increasing in the next
10 years.

Oakland Inner Harbor is located in the San Francisco Bay Area Air
Basin, an area designated as an Air Quality Maintenance Area (AQMA). A
detailed air quality analysis has been performed for this study to evaluate
impacts on the regional air quality (See Appendix F). Air quality is included
as a significant resource based on the concerns of the Clean Air Act

Amendments of 1977.

2.21 BENTHOS. This resource is considered significant because of its
relationship to components of the food chain. Associated with the bottom of
the channel and adjacent areas are a variety of marine organisms which include
worms, crustaceans, and assorted shellfish. Many marine invertebrates have a
free-floating larval stage, which after a period, reach a stage at which they

migrate to the bottom. By this method, bottom organisms reestablish in areas
that have been dredged. However, the overall productivity of a community is
reduced because of the time requirement for recovery and limited number of
organisms with the ability to adapt to such an environment. Historically,
annual maintenance dredging has resulted in a relatively unproductive biotic
regime in the harbor. Some coelenterates, annelids, a few bryozoans, and

arthropods still inhabit the estuary. The most predominant invertebrates are
gaper and little-neck clams and ghost shrimp. Resultant shoaling of excavated
channel bottoms also contributes to an unstable community structure. No
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extensive shellfish bed exists in the Immediate vicinity of Oakland Inner
Harbor. The area on the southern shore of the Bay Bridge approach includes
mudflat habitat.

2.22 ENDANGERED SPECIES. Essential nesting habitat for the endangered
California least tern includes an area of land and airspace at Alameda Naval
Air Station. The site is approximately 25 acres at the south end of the
airstrip, fronting San Francisco Bay. Potentially negative effects would
occur if the nesting or feeding habitats were impacted.

2.23 ENERGY. In relation to efficiency of use of Oakland Inner Harbor by
commercial vessels, energy consumption plays a significant role. Energy
resources have assumed greater economic and environmental values due to
limited quantity use and higher cost. The present national concern for
conservation of energy resources mandates efficient navigation at Oakland
Tnner Harbor and will be treated as a significant resource. The measure of
this resource for comparative purposes will be indicated by savings in ship
operating costs and costs for disposal of dredged material.

2.24 TRANSPOPTATTON AND TRAFFIC. Port operations are dependent and have a
significant effect on land transportation systems. Port-generated truck
traffic and railroad operations contribute to air pollution and sometimes jam
up traffic on city streets and the Nimitz Freeway. The Posey and Webster
Street Tubes allow traffic to pass beneath the existing navigation channel.

1.25 CULTURAL RESOURCES. Cultural resources include any site, structure,
object or data significant in history, architecture, science, archeology or
culture. On the basis of a cursory evaluation, there is a strong likelihood
that the Posey and Webster Street Tubes would qualify for the National
Pegister of Historic Places and the National Architectural and Engineering
Record. The significance of the resource would be evaluated In compliance
with Section 106 of the National Historic Preservation Act, before
recommending any navigation Improvement requiring removal or modification of
the tubes.

2.26 HYDROGRAPHY. This refers to the physical characteristics of the
submerged bottom. Any proposed channel dredging will result in significant
changes to the channel bottom; therefore hydrography will be discussed as an
important element in the study area even though it is not a resource.
Physical characteristics of the harbor's hydrology that may be impacted due to
changes in the channel bottom are wave action, water circulation and
sedimentation. Technical evaluation of the interaction of ships with
hydrographic elements is given in Appendix r.

OTHER STUDY AREA CHARACTERISTICS

2.27 To more fully understand the study area, the following Lharacteristics
are described. These characteristics differ from significant resources in
that they would not be significantly affected by implementation of the
preliminary plans presented in this report.

?.28 GEOLOGY. The Port of Oakland is situated on a low-lying tidal plain
adjacent to the east side of San Francisco Bay. The tidal plain is about five
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miles wide between the Ray and the Berkeley Hills to the east. A thick layer
of unconsolidated marine and continental sediments of Pleistocene and Recent
origin underlies the project site. Sediments are underlain by consolidated
Franciscan rocks of Jurassic-Cretaceous age at a depth of about 100 feet below
the surface.

2.29 SEISMICITY. The San Francisco Bay Area is well known as a region of
high seismic activity. The Hayward Fault lies about 2.5 miles east of the
harbor. Six moderate earthquakes (magnitude 4.0-5.0) have been recorded on
this active fault since 1934. The San Andreas Fault lies about eight miles to
the west. The strike of these faults is in a north-northwest direction.

2.30 qOILS AND SUBRSIRFACE rONDTTTONS. The very soft silty clay, called
"Younger Bay Mud," has been removed in previous dredging cycles from some
locations in the channel bottom. Most port improvements are founded on piles
to denser materials. Materials below the Younger Bay Mud consist of stiff
clays and irregular lenses of sand, silts and some gravel deposited during
interglaclal periods. Depth of these older materials is from 30 to more than
50 feet below the surface.

2.31 TIDAL DATA. Tides in Oakland Harbor range from -2.5 feet below mean
lower low water datum to +8.5 feet. Other tidal planes and cycle times for
this location are shown on Figure 8.

2.32 AQUATIC PLANTS. Phytoplankton (free-floating microscopic plants or
algae) comprise most of the plantlife in the estuary. The shallow muddy
floors of the Inner Harbor support growths of some larger algal forms,
especially Bryopsis corticulans, Ulva sp., and Cracilaria sjoestedtii.

2.33 FISH. At least 25 species of fish, mostly non-game species, may be
found in the harbor on occasion. These include three species of shark, and
two species each of rays and smelt. The gamefish striped bass and American
shid are occasionally taken. The most predominant species are shiner perch
aua pile perch. The channel does provide relatively calm, open-water feeding
habitat for juvenile fish.

2.34 WILDLIFE HABITAT. In general, the Oakland Estuary is not considered an
important wildlife area compared to other areas of San Francisco Bay where
wetland complexes exist. In some of the tidal areas, one may find a limited
number of shorebirds, diving ducks, grebes, gulls and cormorants at low tide.
However, the lack of marshy habitat In the project area, combined with the
density of urban and industrial development, limits wildlife populations.

PLANNING CONSTRAINTS

2.35 Planning constraints are overldlng concerns that must be considered in
the development of plans. Planning constraints reflect the combination of
expressed public concerns and the existence of a significant resource related
to that concern. Planning constraints are so important that they may not be
bartered or exchanged in the planning effort. All but one of the planning

constraints identified thus far In the study relate to requirements of
specific acts. The planning constraints are as follows:
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Water Quality. The Corps must evaluate the impacts of the discharge of
dredged or fill material into waters of the United States in accordance with
the Clean Water Act, Section 404. The objective of this Act is to restore and
maintain the chemical, physical and biological integrity of the Nation's
waters. A Section 404 evaluation report is included with the EIS and will be
submitted to Congress for an exemption to the Clean Water Act, if a favorable
recommendation to Congress is made. In response to the concern expessed by
the U.S. Fish and Wildlife Service, disposal of dredged material i San
Francisco Bay would be performed during ebb tide or as close to eb tide as
possible.

Air Quality. The Corps must evaluate the impacts of a proposed action
in accordance with the Clean Air Act. The objective of this Act is to protect
and enhance the quality of the Nation's air resources. The Act requires
Federal agencies to perform an Air Quality Analysis for projects located
within Air Quality Maintenance Areas to determine the effect of the proposed

action upon the local Air Quality Maintenance Plan.

Wetlands. In accordance with Executive Order 11990 (Wetland
Protection) the Corps must avoid, to the extent possible, the long and
short-term adverse impacts associated with destruction or modification of
wetlands. The Corps must also avoid undertaking and providing support for new
construction (draining, dredging, channelizing, filling, diking, impounding,
and related activities) located in wetlands, unless the agency head finds:
(1) no practicable alternative, and (2) all practical measures have been taken
to minimize harm to wetlands.

Endangered Species. There is a need to avoid disrupting habitats of
endangered and threatened species which might be present in the study area in

conformance with the Federal Endangered Species Act of 1973. Section 7 (a) of
this act, requires, among other things, that Federal agencies, in
consultation with and with the assistance of the Secretary of the Interior,
insure that their activities do not Jeopardize the continued existence of
endangered or threatened species or destroy or adversely modify the critical
habitat that supports such species. A biological assessment for the listed
California least tern, which indicates that potential for adverse effect upon
its foraging for food may result from implementation of the recommended plan
of this study, is included in this report (Appendix D).

Cultural Resources. The Corps must evaluate cultural resources in the
project area to determine if they are eligible for listing on the National

Register of Historic Places. There is a strong likelihood that the Posey and
Webster Street tubes would qualify for the National Register of Historic
Places and the National Architectural and Engineering Record. The
significance of the resource would be evaluated in compliance with Section 106
of the National Historic Preservation Act if they might be impacted by any
proposed action (Appendix H).

Channel Depth and Width Restrictions. The Posey and Webster Street
Tubes restrict upper reaches of the navigation channel to its present depth of

-39 feet MLLW without major modification or replacement of the tubes. Jetties

and terminals along the Tnner Harbor also restrict the width and channel depth
unless special stabilization measures are to be considered. No such
stabilization measures have been incorporated into the recommended plan.
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PLANNING OBJECTIVES

2.36 Planning objectives are statements of the water and related land

resource management problems and needs specific to the study area that reflect

public desires. The planning objectives identified for this study are:

To reduce tidal delays for containership passages between the
harbor entrance and terminals in Oakland Harbor.

To increase economies of scale for waterborne commerce passing

through the Port of nakland and other terminals located along the

Inner Harbor channels.

To increase navigational safety for containership passages and turn

around In the Inner Rarbor.

To enhance or create wetland areas with the use of dredged material

outside of the immediate study area.



SECTTON 3 - FORMUATrON OF PPELIMINARY PLANS

3.00 This section presents the formulation and evaluation of preliminary

plans. Initially, management measures were identified which could address the

planning objectives. These management measures were then evaluated and

screened. Those management measures remaining were then combined to form the
preliminary plans. This section concludes with the evaluation and screening

of the preliminary plans.

MANAGEMENT MEASURES

1.01 As a basis for formulating preliminary plans, a variety of means for
managing resources were identified to address the specified planning

objectives. These means, referred to as management measures, are the

"building blocks" or plan components that can be combined to form alternative

plans. The management measures identified in this scudy can be classified as

one of three plan components: (1) Dredging Sites, (2) Dredging Methods; and

(3) Disposal Sites. A brief description and a suwmary of the environmental

impacts of the alternative management measures considered in this study are

presented in the following paragraphs.

NO ACTION

1..)2 This measure would retain the existing 35-foot deep navigation channel
with its periodic maintenance dredging program. The most significant change
would be the Increasing navigation hazard as bigger ships come into Oakland

Inner Harbor. This would increase tidal delays for commercial shipping.
Fxisting depths would l'mit the size of the vessels that could utilize the

harbor. The no action alternative is the basis from which the impacts of

other alternatives are measured and therefore, by definition, causes no
impacts.

VON-STRUCTURAL MEASURES

3.03 Non-structural measures could address navigation hazards and

inefficiencies in commercial shipping if problems existed that were caused by

factors other than the existing channel configuration. Since no
inefficiencies that were not entirely attributed to the existing channel

dimensions were identified, no non-structural measures were identified.

DPFPCTNC SITFS

3.04 4-MILF RFACH. This measure initially called for deepening of the reach

of channel from the harbor entrance to Clay Street Piers from 35 to the
optimum depth of 43 feet below mean lower low water datum. There would be a

short-term adverse effect from sediment disturbance during dredging, such as

increased turbidity and a depressed dissolved oxygen level. Long-term effects
would depend on use of the channel and regulations to control water

pollution. Bottom organisms living in the dredged area would be removed and

displaced from the channel, however, replenishment of the disturbed areas by
bottom species can be expected. Deepening of this reach would have a

significant benefit to existing and future deep-draft vessels expected in the

harbor, by reducing potential hazards and delays.
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3.05 6-MTLF REACH. This measure calls for deepening of the reach from the
harbor entrance to Fortmann Turning Basin from 35 to 43 feet below mean lower
low water datum. This would require replacement of the Posey and Webster
Street submarine traffic tubes with a high-arch bridge. The measure would
have short-term adverse effects due to dredging. Removal of the two traffic

tubes could significantly increase turbidity. Removal of the tubes and bridge
construction would require temporary rerouting of traffic, which would
adversely impact air quality in localized areas outside the projec: area.
Rerouting of traffic due to tube removal could also temporarily affect fuel
consumption by usual automobile traffic. There would be resulting increases
in noise, air pollutants and travel time for the rerouted traffic as well as
secondary impacts to area residents. The Posey and Webster Street traffic
tubes are considered historic structures. Removal of them would be a
significant adverse effect.

3.06 WIDENED BAR CHANNEL. The Bar Channel leading to Oakland Outer and
Inner Harbors is presently 800 feet wide. Because of physical conditions of
the area, including tides, currents and winds, the navigation of large ships
within this existing 800 foot width has been an expressed concern of the
pilots associations. A 1,000-foot wide channel was considered in the
preliminary plan formulation stage of this study. However, after review of
the authorized Oakland Outer Harbor improvements, it was decided that the Bar
Channel width should remain at 800 feet until further investigations determine
otherwise. UTnder the post-authorlzation design stage of the Oakland Outer
Harbor navigation project, the width of the Bar channel will be re-examined
for suitability to support unrestricted two-way traffic for the large vessels
presently In operation during all tidal conditions with the assistance of
pilots associations. A computer simulation will be performed during this
post-authorization stage for the Oakland Outer Harbor project to determine the
appropriate Bar Channel width.

3.07 DEEPEN THE BAR CHANNEL. This measure would deepen the Bar Channel from
the 42-foot depth, authorized for the Oakland Outer Harbor project, to 43
feet, MLLW, to provide for adequate access from the Bar channel to the Inner
Harbor Channels. As with widening, there would be a short-term increase in
turbidity and depression in dissolved oxygen content due to dredging.
Deepening of the channel may improve navigation and allow larger ships access
to the inner harbor under all tidal conditions; thus, benefiting commercial
shipping and possible lowering fuel consumption.

DREDGING METHODS

3.08 HOPPER DREDGE. The hopper dredge Is a self-propelled ocean-going
vessel which removes material from the bottom of the bay or ocean by scraping
and sucking through pipes known as drag pipes, which are trailed on the sides
of the vessel. The dredged material is pumped into bins or hoppers in the
vessel, from which it can be discharged by bottom dumping. Because of Its
size, the hopper dredge disturbs bottom sediment as it moves. However, this
occurs with any deep-draft vessel. The cutting motion of the dredge also
disturbs sediments. During loading, overflow periods return sediments to the
water column. The dredging activity does not have a detectable long-term
effect on water quality. The Corps hopper dredges are based in Portland,
Oregon. The use of Government-owned hopper dredges for maintenance dredging
in San Francisco Ray has been dependent upon availability. The availability
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of privately-owned hopper dredges in the San Francisco Bay area is limited.
Because of the "stiff" nature of sediments found in portions of the Oakland
Inner Harbor Channels, the use of hopper dredges is precluded.

3.09 CLAMSHELL DREDGE AND BARGE. The Clamshell removes sediment by a bucket
which Is dropped through the water and is then worked into the sediment. The
bucket is raised and dumped into a barge, which when full carries the sediment
to the disposal site where it is discharged by bottom dumping or direct
pumpout. Turbidity occurs as the clamshell bucket bites into the sediment and
breaks free when it is hoisted. The bucket also loses sediment as it is
lifted through the water and as it breaks free of the water surface and is
swung to the barge. Consolidated material tends to remain in mass when
disposed and would remain consolidated through the water column, even at high
energy disposal sites. Material breakdown would depend upon plasticity of the
sediments or liquid content and the current velocities generated by tidal
influence, which would affect the rate in which the sediment is able to break
apart and disperse. This dredging method was forwarded for consideration in
those preliminary plans which considered aquatic disposal. It was
subsequently dropped from consideration because of the potential mounding of
consolidated clays at the Alcatraz disposal site.

3.10 HYDRAULIC DREDGE. Hydraulic pipeline dredges remove bottom sediment by
sucking and pumping through a pipeline. This removal process yields a product
different.from the in-place sediment removal by a clamshell dredge, because in
removing sediment the suction dredge requires water to form a slurry mixture.
The hydraulic cutterhead suspends the least amount of sediment per dredge
activity. Materials can be transported by barge or transported by pipeline as
far as two or three miles with dredge pumps alone, and farther with remote
booster units. The length of a fixed or temporary pipeline could be a hazard
to navigation over long distances and would have significant adverse effects
in heavily used channels. Barge transport and dump at a designated aquatic
disposal site in conjunction with this alternative measure, was selected for
further consideration in lieu of clamshell and barge to avoid the potential
mounding of consolidated clays at the Alcatraz disposal site.

DESIGNATED DISPOSAL SITES

3.11 100-FATHOM (OCEAN). The site (SF 7) is located south of the Farallon
Islands at Latitude 370 31'45"N and Longitude 122 0 59'00"W, 29.6 nautical
miles from the rolden Cate. This site Is located within the Farallon Islands
Marine Sanctuary. The depth is 100 fathoms or 600 feet. This site had been
generally considered when use of land or bay aquatic disposal sites were
precluded. The decision to use this site was made on a case-by-case basis In
accordance with ocean dumping criteria, 40 CFR 227-228. Mixing
characteristics are not as pronounced at this site as other sites. Increased
bottom turbidity and associated dissolved oxygen depression have the potential
t( smother benthic organisms at the site. The long distance from Oakland
Inner Harbor would significantly Increase the amount of fuel used, as compared
to other disposal methods.
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3.12 S.F. CHANNEL BAR (OCEAN). This site (SF 8) is parallel to and 6,000
feet south of the San Francisco Bar Channel five miles outside the Golden
Gate. The site is used for maintenance disposal of sand. Placement of
silty-clay at the site could result it. longer periods of turbidity. Increased
bottom turbidity and associated dissolved oxygen depression have the potential

to smother benthic organisms at the site. However, organisms inhabiting the
Bar are generally evolved for efficient locomotion and the ability to escape
after sustained burial. The expected dissimilarity between bottom sediments
at this site and Bay sediments from Oakland Inner Harbor may result in a
greater potential for adverse bottom impacts. The long distance to the

channel bar site, although less than to the 100-fathom site, would also
significantly increase the fuel consumption of the deepening project, as
compared to the use of disposal sites located closer to the project site.

3.13 BAY DISPOSAL. There are three Bay aquatic disposal sites designated as
suitable for dredged material disposal. Carquinez Strait (SF 9) located 0.8
nautical miles from Mare Island Straits entrance; San Pablo Bay (SF 10)

located 2.6 nautical miles northeast of Point San Pedro; and Alcatraz (SF 11)
located about 0.3 nautical miles south of Alcatraz Island.

3.14 Due to the distance of SF 9 and 10 from Oakland Inner Harbor, and the
closer proximity of SF 11 to the Golden Gate Bridge, the Alcatraz Site has
been selected for further consideration. It is preferable environmentally.
The site is characterized as a deep, high energy area, dynamic both physicall
and biologically. Material dispersion of unconsolidated sediments is expectec
to occur within several minutes. Associated with sediment disturbance are
certain temporary chemical changes in the water column. Since Bay mud is
typically In an oxygen deficient state, oxygen is taken from the water column
when the sediment is resuspended during disposal. This oxygen reduction in
the water is localized at the disposal site and is temporary. Toxic
substances, also associated with Bay sediments, have not been found to be
readily released from sediment attachment and into the water column.

3.15 The Alcatraz disposal site Is considered a high energy area
characterized by high currents and scouring of the bottom. Some animals
residing in this area could experience burial during disposal if consolidated
material (stiff clays) did not readily disperse. If unconsolidated mnterial
is disposed, it is expected that losses at the disposal site would be minimal
since non-mobile bottom organisms would not be adversely affected. Prolonged

increases in turbidity over ambient levels could, among other effects, impair
filter feeding organisms. Impacts upon marine organisms in the water column
(plankton and fish) resulting from the proposed disposal activities would be
very temporary and localized due to the non-continuous discharge schedule.

3.16 PORT OF OAKLAND FILL. This Is a potential fill site in Oakland Outer
Tarbor next to the east approach to the Bay Bridge. It is a 190-acre site,
primarily Bay. This site is the only alternative for nearby fill. By filling

the site, the capacity of the Outer Harbor could be nearly doubled. The need
for such ey-ansion is not expected until about vear 2000 and may be
accommodated -' more favorable sites. Bay fill could significantly affect
water circulation in Oakland Outer Harbor, impacting sedimentation and thus
maintenance dredging requirements. The potential for short-term degradation
of local water quality could increase due to reduced circulation.

27



3.17 Fill would cover a considerable amount of benthic habitat. There also
is an area of mud flat at the site. Covering of organisms that inhabit the
mud flat would be a significant adverse impact on higher trophic levels that
depend on them for food, diving waterfowl and bottom feeding fish in
particular. Some type of mitigation would be required for any Bay fill. Fill
activities would have some minor Impacts on the navigation channel at Oakland
Outer Harbor by adding dredge, barge and/or pipeline into the existing traffic
area. A development on the fill would increase the amount of vessel activity
In the navigation channel. Fill and ultimate port development would signifi-
cantly benefit commercial shipping at Port of Oakland and would increase
traffic and cargo transportation activities in the area. This development
would create traffic and resultant air quality impacts.

3.18 PUMP TO DELTA. The use of pipelines for long distance transport of
dredged material to reconstruct existing peripheral levees on the Delta
Tslands was considered. Additional costs would be incurred due to the need
for retention dikes to contain and to process or "condition" the slurry
dredged material for fill purposes. Extended time would be required to drain,
evaporate and scarify the bay mud before It Is suitable for the repair and
reinforcement of levees. Also, the use of dredged material for levee

enhancement is limited to selected sites because of the low erosion resistance
of most to the dredged material in the Bay. Because of the potential for dike
fa!lure and area settling, and because of the rehandling and transportation
costs Involved, as well as the navigational problems presented by direct
pipelines, transporting material to the Delta levees is not considered
feasible at this time.

3.19 MARSH CREATION. Restoration of marsh at various salt ponds in the
South Bay has been considered in other projects. Once used for disposal, the
area would be consolidated, graded and planted and the external dikes breached
to restore tidal action to the area. The pump distance for this measure would
be about 30 miles. Land acquisition by non-Federal interest, distance to

potentially restorable sites, and limited capacity of the sites prohibit
further consideration of marsh creation at sites in the South Bay. Opposition
by agencies and interest groups to filling of submerged lands within San
Francisco Bay restricts the development of marsh in areas of open water and
intertidal flats.

3.20 IPLAND DISPOSAL. Except for potential adverse impacts on groundwater,

disposal of dredged material on upland sites generally has less specific
environmental constraints. Also, disposal on nearby land sites may have
significantly lower energy costs. Several potential dry land disposal sites
were Investigated. The most favorable site was considered to be some vacant
lands north of Webster Street in Alameda. However, use of such lands for
disposal of dredged material would conflict with private plans for urban
development in the near future. The City of Alameda has revised its land use
plan to accommodate a proposed residential and commercial development to be
arranged around a man-made lagoon. The same views generally prevail
concerning disposal of dredged material on other valuable urban lands in the
prolect area.
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FORmITLATTON OF PRELIMINARY PLANS

3.21 A preliminary evaluation of management measures was conducted to screen
those measures which would not be forwarded for the formulation of preliminary
plans. This is done so that the array of preliminary plans would be of a
managable size. All of the Iredge sites were forwarded for further
consideration in the formulation of preliminary plans. The site SF-7 for deep
ocean disposal is now situated within the bounds of the Farallon Islands
Marine Sanctuary. As such, approval from the Department of Commerce must be
obtained in addition to complying with criteria governing ocean disposal.
Pumping dredged material to the Delta and marsh creation were not forwarded
because of the high costs for pumping the dredged material. In addition, land
acquisition outside of the project area would be necessary to accomodate marsh
development. Limited capacity of these areas to accept dredged material would
only supplement aquatic disposal. The Port of Oakland fill was forwarded
because of a potential for additional economic benefits. No upland sites are
available. The aquatic disposal site near Alcatraz was the only aquatic site
considered further because it is both the most cost effective of all the
designated aquatic sites and it is the most environmentally acceptable of
those sites within the Bay. The plans for disposal are the deciding factors
in the selection of dredging methods. The management measures forwarded for
further consideration were combined to form four distinctly different plans of
Improvement. Descriptions of these preliminary plans are presented in the
paragraphs that follow.

DESCRTPTTON OF PRELTIMNARY PLANS

3.2? PLAN A - NO ACTION. The Corps of Engineers would continue to maintain
the project channel widths and depths as presently authorized and shown on
Figure 3. Maintenance work is accomplished with hopper dredges that dispose
of dredged material at an EPA approved site near Alcatraz Island. A total
volume of 1,000,000 cubic yards of material has been removed from the Oakland
Inner Harbor over the past five years by maintenance dredging operations.
Nearly 2,000 000 cubic yards was removed in 1974 in deepening the project from
30 to 35 feet. The design channel depths of 35 feet below mean lower low
water datum can safely accommodate a vessel with a static draft of about 30
feet through all phases of the tidal cycle. Deeper draft vessels incur delays
in sailing or entering the harbor. The No Action plan assumes the 800-foot
entrance Bar Channel will have been deepened to 42-feet in accordance with
recommendations for improvements in the Outer Harbor Project Report.

3.23 PLAN B - CHANNEL DEEPENTNG FOUR-MILE REACH TO CLAY STREET PIERS. This
Plan of improvement would deepen a 4-mile reach of the navigation channel from
the entrance to Oakland Harbor via the Bar Channel to the Clay street Piers at
project mile 4.3 in the Inner Harbor, and widening certain reaches as shown on
Figures 10, 11, 12, 13 and 14. Deepening the Bar Channel to minus 42 feet,
MLLW, has already been authorized in the report for the Oakland Outer Harbor
navigation project. During preliminary plan formulation, Plan B consisted of
deepening the Bar Channel to 43 feet and widening the Bar Channel to 1,000
feet. Other elements of this preliminary plan included the additional
widening of the shoal area on the north side of the Inner Harbor entrance
reach shown on Figure 10. This would provide more tolerance for safe entry of
large vessels headed for terminals in the Inner Harbor or turning into the
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Middle Harbor. Bend widening proposed at project mile 3.0 would provide for
the minimum clearance that design criteria indicates should be provided for

the design vessel with an overall length of 860 feet to safely negotiate a
290 turning angle. The proposed widening will also facilitate tug-assisted

turn-around of large containerships berthed at the American President Lines

terminal opposite Todd Shipyards. The preliminary plan of improvement for the
widening and deepening of project channels to 43 feet would require dredging

and disposal of an estimated 6.4 million cubic yards of material. This would
be accomplished by clamshell dredge with barge disposal at the Alcatraz

disposal site.

3.24 PLAN C - CHANNEL DEEPENING FOUR-MILE REACH WITH PIPELINE DISPOSAL.

Plan C includes the same scope of improvement as described for Plan B, except

the plan for construction would use a hydraulic suction-dredge and pipeline
disposal of dredged material on a 190-acre site next to the Bay Bridge.
Location of the potential disposal site is shown on Figure 6. This fill would

produce new land for future expansion of the Port of Oakland.

3.25 PLAN D - CHANNEL DEEPENING OF SIX-MILE REACH. This alternative plan

for deepening a 6-mile reach of the Inner Harbor to -43 feet MLLW would allow
fourth-generation container ships undelayed access to Encinal Terminals near
the Fortmann turning basin. This plan would require an expensive relocation

or replacement of the Webster Street and Posey Tubes. Material excavated with

a clamshell dredge would be loaded into large barges for disposal at the

Alcatraz disposal site.

ASSESSMENT AND EVALUATION OF PRELIMINARY PLANS

3.26 SUMMARY OF IMPACTS. The impacts of preliminary plans on significant
resources are summarized in Table 1. This table is compiled from the detailed

impact assessments of the management measures presented in Appendix A. A
comparative economic evaluation of the estimated cost of these plans is shown

in Table 2.

SCREENING OF PRELIMINAPY PLANS

3.27 The No Action alternative and Plan B were selected for more detailed
design and evaluation efforts. Alternatives for disposing of dredged material

on a mud flat (Plan C) and for deepening a six mile reach of channel (Plan D)
were eliminated from further consideration on the basis of economic,

environmental and cultural impact evaluations performed in early iterations of

the planning steps. Implementation of Plan C would have filled a significant
area of Bay, covering a large area of bottom habitat and would have been

opposed by Federal, State and local agencies and conservation groups. This
alternative was eliminated from further consideration based on adverse

environmental effects. Implementation of Plan r would not be economically

feasible. This alternative would necessitate relocation of the Webster Street

and Posey tubes which would be expensive and have adverse effects on traffic
and local government finances. The tubes are also of historic importance.

This alternative was eliminated from further consideration based on excessive
costs and adverse effects on a significant historic resource.
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3.28 During the reiteration process it was determined that dredging by
clamshell of stiff clays in the amounts proposed may lead to mounding at the
Alcatraz disposal site. As a result, hydraulic cutterhead dredging, which
breaks up the material and pumps the suspended sediments through the water
column via a pipe, was determined to be the appropriate method of dredging.
In conjunction with this dredging method, disposal by barge at the Alcatraz
site remained the appropriate disposal method.

3.29 Public input, related to the proposed channel dimensions, from the July
1982 public meeting identified the following concerns: (1) the probability of
encroachment upon the drydock of Todd Shipyards and, (2) the need for
additional maneuvering areas near project mile 3.0 and at the terminus of the
project. Further investigation of channel dimensions indicated that
constraints of the jetties along the inner harbor entrance reach superceded
applicable channel design width. Further analysis and input led to provisions
for channel widenings at two specific locations within the Inner Harbor
Channel.

Because of the concerns raised after formulation of the preliminary
plans, the following modifications were made to Plan B:

1) During the preliminary plan formulation stage, the present 800-foot
Bar Channel width was reviewed. An increased width of 1,000 feet, was
considered based on recommendations from the pilots. However, the issue of
channel width at the Bar Channel is being deferred to post authorization
design studies to be performed for the Oakland Outer Harbor deepening
project. Computer simulation will determine if modification of the
recommended 800 feet width is appropriate. In the event the Bar Channel width
should be increased, deepening of the entire bar channel to a 43-foot depth
would be required for access into the Oakland Inner Harbor Channels.

2) Two bend widenings in the Inner Harbor Channel, one at about
project mile 3.6 with a maximum channel width of 800 feet, and the other at
the terminus of the project, have been incorporated into Plan B.

3) The quantity of dredged material is estimated to be about 5.1
million cubic yards rather than the 6.4 million cubic yards presented in the
preliminary plan formulation document.

4) Dredging is to he performed by hydraulic cutterhead dredge with

barge disposal at the Alcatraz disposal site.
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TABLE 2

PRELIMINARY ECONOMIC COMPARISON OF COSTS FOR ALTERNATIVE PLANS OF IMPROVEMENT
(Amounts in Thousands of Dollars)

(,anuairv 1981 Price Levels)

DEEPENING 4-MILE REACH INCRE.ENTAL COST/BENEFITS
DEEPENING 4-MILE TO 42' WITH DISPOSAL INCREASE OVER PLAN B FOR
REACH TO 42' WITH ON LAND SITE FOR FUTURE DEEPENING 2-MILE REACH FROM

ITEM DISPOSAL AT ALCATRAZ PORT EXPANSION CLAY ST TO FORTMANN BASIN

ESTIMATED FEDERAL DREDGING

& DISPOSAL COSTS 28,000 25,000 9,000

ENGINEERING & DESIGN 2,000 3,000 2,000

SUPERVISION & ADMINISTRATION 1,000 1,000 1,000

AIDS TO NAVIGATION BY USOC Minor Relocations Minor Relocations Minor Relocations

TOTAL ESTIMATED FEDERAL COSTS 5/ 31,000 29,000 12,000

NON-FEDERAL OBLIGATIONS

a. Lands for Disposal

and/or Mitigation None Site in Public Ownership None

b. Dike Construction None 15,000 None
c. Utility Relocations 2/ No Estimate No Estimate No Estimate

d. Bridge & Highway Relocations None None 18,000

e. Dewatering & Industrial

Site Preparation None No Estimate None

f. Berthing & Terminal Improvements 3/ 3/

g. Grading, Planting & Other

Constructive Mitigation Costs None No Estimate None

h. Permit Applications & Other

Local Administrative Costs No Estimate No Estimate No Estimate

SUBTOTAL, LOCAL PROJECT COSTS None 5/ :5,000 68,OO

TOTAL ESTIMATED PROJECT FIRST COSTS 31,000 .4,000 3.000

EQUIVALENT ANNUAL I&A 6/ 2,300 3,300 _,200

AVERAGE ANNUAL MAINTENANCE COSTS 7/ 100 100 iO0
TOTAL ANNUAL PROJECT COSTS 2,400 3,400 2.300

EQUIVALENT ANNUAL NAV. BENEFITS 7,400 71,00 t90

NET LAND ENHANCEMENT FROM FILLING None No Estimate None

PRELIMINARY B/C RATIOS 3.1:1 2.1:1 0.3:,

NET NED BENEFITS OVER COSTS 8, 5,000 3,800. None

1/ $29,625,503 prior expenditures for navigatin improvements and maintenance dredging in Oakland Harbor

through 30 September 1979 by U.S. includes $397,266 contributed by local interests.

2/ Relocation at owner expense is a condition of all permits issued.

3/ The Port of Oakland has construct-- new $43,000,000 Charles P. Howard Termina:

between Market & Grove Streets along inner channel.

4/ Encinal Terminals has drawn plans for construction of improved berthing and terminal facilities.
5/ Comparative value. See text on Cost Apportionments for change in policy.
b/ Estimated I&A charges based on 7-1/8% rate effective in FY 1980 (crf - 0.07361).

7' About $200,000 annually for maintenance of existing project.
B Preliminary cost/benefit figures in this table are comparable with each other, but not with more recent

estimates for candidate plans in subsequent sections of this report.
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qFCTTON 4 - ASSESSMFNT AD RVALITATTON OF CANDIDATE PLANS

4.00 Of the alternative plans considered in the previous section, two plans
were Identified as candidates for possible recommendation for implementation.
"hese two plans have been subjected to more detailed analysis which is
presented in this section of the report.

PLAN A - NO ACTION

4.01 DESCRTPTTON. The no action alternative assumes the Corps of Fngineers
would continue to maintain the channel width and depths as shown on Figure 3.
This maintenance work is accomplished with hopper dredges that dispose of
dredged material at an PPA approved site near Alcatraz Island. A total volume
of 1,000,000 cubic vards of material has been removed from the Oakland Inner
Harbor over the past five years In maintenance dredging operations. The
design channel depth of 35 feet below mean lower water datum can safely
accommodate a vessel with a static draft of about 30 feet through all phases
of the tidal cycle. Peeper draft vessels incur delays in sailing or entering
the harbor. This inefficencv adds to the cost of importing and exporting a
wide variety of foreign and domestic goods. The candidate plan of no action
assumes that the improvements already recommended for the Outer Parbor,
including any widening and deepening to 42-feet of the entrance Bar Channel,
will have hepn accomplished.

4.02 FVAV ATTON Or EPFrCTS. The \o Action alternative, by definition, would
not cause impacts since it is the basis from which impacts are determined.
qipnificant resources, for which the conditions are significantly different
between Plan A and Plan R, are described in this section as a basis for

comparing the impacts of the other candidate plan.

4.03 I.Tater Quality. Except for occasional transient and localized pollution
problems, water quality with the No Action Plan is expected to be about the
same, if not improved, with continued implementation of regulatory programs.
Deepening projects at Oakland Outer Harbor and Richmond Harbor will result in
annual maintenance disposal of about 1,214,000 c.v. of additional material at
the Alcatraz disposal site each vear.

4.04 Penthos. The unproductive biotic regime in the Harbor is expected to
continue with the No Action Plan. Annual maintenance dredging of the 3 -foot
channel causes the bottom community to be in a constant state of disruption.

4.05 Pnerpy. Fuiels and electricity are used for transporting cargo, workers
and for operation of Port facilities. Burning of fuel oil Is expected to
increase in proportion with the large expected increase in waterborne commence
and associated transportation costs detailed in Appendix B. Also future port
expansion and development will increase the amount of energy consumed for
procesq cargo handling and Interfacing with land transportation systems.

4.o6 Commercial Rhipping. Fconomic projections in Appendix B show
containerized cargo tonnages handled by terminals along the Inner Harbor
increasing from 9,150,00 in 19R6 to 6,8o,000 by 2006. Tidal delays will
become longer and more costly for larger vessels coming into service. Light
loadinp of others would tend to increase transportation costs. Larger vessels
would have limited access to the Tnner Harbor terminal facIlties.
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4.07 Navigation Safety. T he pilots responsible for safe passage of larger

commercial vessels within the confines of the Tnner Harbor face increased
hazards and risk of accidents. The risk is directly proportional to the size
and speed of the vessel, speed and the limited channel dimensions.

4.08 Hydrography. Bvdrographic characteristics of existing channels are

described in Appendix r and shown graphically on Figures 10, 11, 12, 13 and 14.

PLAN B OPTTMTITM PLAN OF TMPOVF.MVNT

Oq DFSCPIPT TON. The optimum plan of improvement calls for deepening
navigation channels from 35 to 43 feet MIT.W between the entrance to Oakland
!?arbor via the Bar Channel and the Clay Street Piers at Project mile 4.3 in

the Tnner "arbor; and widening certain reaches as shown on Figures 10, 11, 12,
13 and 14. Since deepening the Bar Channel to minus 42 feet M.L.L.V has

already been recommended in the report for the Oal<land futer Parbor

(Deepening), dredging authorized for the Bar Channel as a result of this
investigation would be minimal (from -4? feet, M1.TI,, to -43 feet, "1q.W). The
proposed widening shown on Figures in, 11 and 12 for the shoal area on the
north side of the Tnner 1!arbor entrance reach would provide more tolerance for

safe entry of large vessels headed for terminals in the inner Harbor or

turning into the Middle Parbor. Rend widening proposed at Project mile 3.0
would provide the minimum clearance design criteria for the design vessel

(Asia liner) with an overall length ot R0 feet to -afe , negotiate a 2o0
turning angle. The proposed widening will al o facilitate tug assisted turn

around of large contatnershins berthed at the American President Lines and
U T.S. Tines terminals opposite T(l Siipvarnrs. The optimtin plan of improvement
for wiidening and deepening proiect channels to -,"1 leet ,TTl-' would require
dredging and disposal of ain estimated 5 100,000 cubic yards ot material.

Material would be loaded on barges lv use ot hydraulic dredr , nd transported
by barge for disposal to the EPA'CP approved Alcatr;az riposil site. Total

additional annual maintenance with the proposed improvements would 'e
approximately 10,000 c.v.

4.10 BASTS FOR DFSTGN. The following dimensions for channel widths were

dictated by "Peport No.' ' , Mav 11q61 bv the Committee on Tidal Hvydraulics, and
consultation with Ray Pilots (See Appendix C)

Design Widths

Bar Channel (existing entrance to Oakland P00 ft.
H1arbor both Outer and Tnner)

Straight Channel (Tnner Harhor Peach) q ft.(except where constrained

bv ietties to 462 feet)

Curved Channel (200 bend) 700 ft.

Tt was assumed that the bottom width of the channels could be reduced slightly

where necesqarv to provide stable side slopes and to conform to the width

allowed between the existing rubhlemound iettfes. The configuration of the
proposed navigation channels is shown on foldout Figures 10 through 14.
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4.11 CONSTRTT(TTON MPFTHOPq. Material to he dredged includes some stiff

clays. A hydraulic dredge loading large, bottom dump barges would be the most
cost-effective and energy efficient method of construction. Rarges would be
towed to the EPA approved disposal site in San Francisco Bay (S.F. - 11).
Several barges may be loaded and towed together on ebb tide to reduce hauling
costs. Disposal would occur on ebb tides only.

4.1? FqTMATP OF PPnTFC'' FTPST COSTS. An estimate of project first costs for

the plan of improvement and methods of construction and disposal described in
the preceding paragraphs is shown in Table 3. fuantities shown include 2 feet
of overdepth dredging. This estimate includes the deepening of only the
800 -foot wide Rar C'hannel. If the width of the Rar Channel is increased as a
result of model testing, one foot of deepening would also be necessary.

Additional costs would he associated with deepening anv Increase in width. A
nominal amount of money for aids-to-navigation is shown, since minor
relocations would be required. Improvements within the berthing areas to
depths in excess of 38 feet have already been accomplished by the Port of
oakland and terminal leasees. Also included in the estimated costs

(Fngineering and Design) are funds to perform more detailed investigations
related to usable prot'ndwater aquifers situated in the areas adiacent Oakland
Tnner Harbor Channel (See Appendix Cl.
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TAPLF 3

ESTIMATE OF PROJECT FIRST COSTS
OAKLAND INNEF HARBOR

Cost (Feb. 1983 Construction

Acct. price levels)

No. Item Quantities Amount

09 DREDGING (NAVIGATION) CHANEILS

a. Mob. & Demob. Joh L.S $ 465,000
b. Dredging (5,100,000 C.Y. C $ 3.90) 19,850,000

Subtotal 20,300,000

Contingencies (+20%) 4,000,000

TOTAL DFEDGING 24,300,000

30 ENGINEERING AND DESIGN (+4%) 1/ 1,000,000

31 SUPERVISION AND ADMINISTFATION (+2') 500,000

Subtotal 25,800,000

Navigation Aids (U.S.C.G.) and Relocation (U.S. Navy) 1,300,000

TOTAL ESTIMATED PROJFCT FIRST COST 27,100,000

I/ Includes Phases 2 and 3 groundwater investigation ($260,000) in addition

to + 4% engineering and design cost.

2/ Total does not include cost for additional deepening of Bar Channel if

required by increase in width.
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4.11 ANIN'ITAT. rOSTq. Annual costs consist of interest and ammortlzation
charges on first cost, plus additional estimated annual dredging costs
resulting from maintenance of deeper channels. A capital recovery factor

corresponding to an interest rate of 7-7/8 precent over a fifty year period

was used to calculate T & A charges equal to t?,200,OOn annually. Additional

project maintenance costs are estimated at t45,0OO for dredging an additional
10,000 C.Y. Although annual maintenance dredging for the new channel

improvements could be accomplished by the Corps' hopper dredge, this
maintenance mav he performed by contract in the future. The estimated annual

maintenance costs is based on clamshell dredge with barge disposal, since
material to be removed would be unconsolidated silt, clay and sand.

4.14 METTIOD OF BENFFIT DETERMINATION. Container operations were evaluated in
accordance with the procedure used by the Board of Engineers for Rivers and
Harbors (BERP) in its evaluation of the Oakland Outer H4arbor Project. That
procedure used a future distribution of West Coast Container vessels

developed bv the U.S. Maritime Administration (MARAD). The projected tonnage

of cargo carried by each class of ship was based upon its carrying capacity
and share of the projected cargos delivered to West Coast Ports. Vessels

serving terminals in the Inner flarbor are expected to increase in size in
accordance with the NARAD) distributions for future years, assuming channel
depths are adequate to accommodate these more efficient carriers. Estimated
annual benefits for alternative channel depths are shown in Table 4.
nerivation of benefits is detailed in Appendix B.
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TABIF 4

v.cr'oNlO r f'TIMT7A'rTnN

nAVTA,) TNNF'R HAPBnP

(Alrern.itiVe nenths tor Plan R)

I ' Fstimated
nesi gn Tncrement Fs t I ma ted Annua I Benefit
rhannel of Annual Cost Project to Net Annual

n,,pth below neepening of Proiect Renefits Cost Tenefits

'l qI in Ft. in Feet ,Oo (tOOO' Patios (t00O)

-7 I gon 16,240

7 1,700 "1 ,80o0 lc. 3 31, Ion
2o,200 34,00 15.Q 32,700

4,nnn 'i,aOo 11 .6 11 ,qfo

Includes proportional amounts for additional maintenance dredging.

I Cu':o'TC -,P Tl"'4ATTON. Compartive cost-benefit figures in Table 4 show

deepening protect channels to 43 feet would maximize net benefits over costs.

-he analysis iniicates the tentativelv selected plan of improvement for
d-eepening Tnner Harbor channels to 4!-feet wool d have a benefit-to-cost ratio
or I).) to I. \'et henet its would equal O'".7 million annually.

4 .16 r' 'A'T0 OF rF--CTS. T -e mpacts of Plan 'R on significant resources

in the studv :area are sunmmarized in the tollowing parag.raphs. An assessment
of the potential for cultural resources along the section of harbor covered by

Plan P is presented in Apnendix 11. Ftfects on resources of high priority

national concern are summarized in Table '.

6.17 Vater Otiality. Tmplementation of the plan for deepening and widening

navigation channels in the Inner Harbor would cause a short term increase in

turbiditv and reductinn in dissolved oxycen levels at dredging and disposal
areas. Th ese impacts woulA not cause any significant degradation of water
qualitv at these locations. The ralifornia nepartment of Water Resources has
conducted a preliminarv investigation on possible disturbance to the salt

water-frcsh water interface of usual aquifers (See Appendix (7). Tt was stated
In the State's report: "State policv requires that any action relating to
water qua litv must conform with the State Water Resources Control Roard's

non-degradation polle (Resolution Number AR-1A). That resolution states that
existing high qualitv of water will be maintained until it has been
demonstrated to the State that any change will be consistent with maximum
benefit to tlne people of the State, will not unreasonably affect present and

anticipated beneficial use of water, and will not result in water quality less

than standards prescribed bv policies of the State Water Resources Control
Roard." Further Investigation must be performed to verify the potential for

adverse effects and to develop specific mitigation measures to eliminate or
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minimize the impact. The rorps of Pngineers will properly mitigate any

adverse environmental effects of the proposed project.

4.18 Renthos. The tentatively selected plan of Improvement would generallv

have minimal effects on benthos since the dredging would occur in Tnner Harbor

and entrance channels presently maintained by the Corps of Fngineers. About
21 acres adiacent the channel, not presently maintained, will he deepened.

T'se of sheet piling to reduce the amount of excavation required to widen a

bend at proiect mile I was considered, but was ruled out as uneconomical.

4.10 'nerv. current and projected increases in transportation costs and

energy expeditures can be significantly reduced by more efficient operations.
Transportation savings will accrue from the use of larger ships transporting
goods over the waterway at reduced unit cost.

4.20 commercial shipping. Benefits equal to 034,,86,noO a year in
transportation savings, due to reduced tidal delays and lower unit costs for
waterborne commerce passing through terminals along the Inner Harbor are
estimated to result from deepening channels to 43 feet.

4.1 N'avigation Safety. Deeper channels with widening at certain locations

would reduce the risk of grounding vessels now in service and larger container

vessels with drafts of 41 feet and greater, which are expected to be In
service by 19R6. This would also reduce the risk of collision.

4.'2 Hydrography. Deepening navigation channels would not change the volume
of the tidal prism or current patterns. However, deeper channels would drop

more sediment. Maintenrnce of navigation channels to a design depth of 43

feet is estimated to add 10,00n cubic yards to the average 200,000 c.v.
removed annuallv from the Tnner harbor in maintaining currently authorized
depths.

4.22 ' ndangered and Threatened Species. neepening and widening navigation

channels would not directly impact upon the nesting site of the California
least term. The two-year construction period may cause localized disturbances

from turbidity in areas that may he used for foraging during the nesting

season. Section 7 consultation has been requested in conjunction with the

review period of the nraft Environmental Tmpact Statement hv the U.S. Pish and

Vildlife Service.

4.24 ITEMS OF LOCAL COOPFRA TTON. On .luly 15, 1981, the Department of the

Army, on behalf of the Administration, transmitted proposed legislation to
Congress that would provide for full recovery of certain operation,
maintenance and construction or rehabilitation costs for deep draft channels
and ports with authorized depths greater than 14 feet. When such legislation

is enacted, Corps of Engineers expenditures for modifications to the Oakland

Tnner Harbor Proiect will he subject to recover v as provided In the proposed

legislation. Accordingly, non-Federal interests would be required to
reimburse the Federal government for construction of navigation features of

the recommended plan, and all subsequent expenditures for operation,
maintenance and rehabilitation; except for expenditures assigned by the
Secretarv of the Army to governmental vessels in non-commercial service.
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4.25 The entire amount of the Federal construction or rehabilitation

expenditures to be reimbursed, including the interest during construction and

interest on the unpaid balance, would be reimbursed within the life of the
project, but would not be continued for more than fifty years after the date

the project becomes available for use. The interest rate for reimbursement

purposes would be determined by the Secretary of the Treasury based on the
average market yields on outstanding obligations of the United States.
Reimbursements are periodically adjusted to result in the payment of actual

operation and maintenance costs. The non-Federal public body would be
authorized to recover its reimbursement obligations pursuant to this
requirement by the collection of fees for the use of project by vessels in
commercial waterway transportation.

4.26 Any recommendation by the reporting officers for deep draft improvement
of navigation channels in Oakland Inner Harbor would be contingent on prior

agreement by the local sponsor to satisfy the following items of local

cooperation:

a. Provide and maintain, at local expense, adequate wharf and terminal
facilities in Oakland Harbor open to all on equal and reasonable terms for the

storage, handling, and shipment of general and specialized cargos.

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, easements, 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.

d. Hld 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 required to

sewer, water supply, drainage, cableways, and other utility and State highway
facilities.

f. Prohibit construction of new terminals and related structures within 125

feet of the project channel lines.

g. Maintain and enforce regulations concerning discharge of pollutants in
witers of the harbor by users thereof. Regulations shall be in accordance

with applicable laws or regulations of Federal, State and local authorities

responsible for pollution prevention and control.

h. Assure continued public ownership of the Port and its administration for
public use, during economic life of the project.

i. Provide and maintain public access to waterfront parks, boat ramps,
parking areas and other public use facilities open and available to all on

equal terms.
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j. Agree to reimburse the Federal government for all expenditures for the

construction of navigation features of the recommended plan, and all
subsequent expenditures for operations, maintenance and rehabilitation, except

for expenditures associated with Coast Guard navigation requirements and
nat'onal defense transportation requirements as determined by the Secretary of

the Army.

FOUR CRITERIA

4.27 The candidate plan has been evaluated in accordance with four criteria

(Section VI, 1.6.2) specified by the Water Resources Council in "Economic and

Environmental Principles and Guideline for Water and Related Land Resources
Implementation Studies," published in March 1983.

4.28 Completeness. New ships are on order and most of the other

self-liquidating improvements in berthing areas and cargo handling facilities

necessary for full realization of project benefits have already been
accomplished or are being built by the Port of Oakland and other terrinal

leasee.

4.29 Functional Effectiveness. Deepening the entrance and Inner Harbor

Channels to 43-feet would eliminate tidal delays for all container vessels now
in service. However, it should be noted that the next evolution in container

vessels size most likely will be equal to the height of a container, i.e.

about 10-feet. These vessels would experience approximately tile same amount

of tidal delay in a 43-foot channel as 33-foot draft vessels incur with a
35-feet channel depth. Maintaining the appropriate width of the Bar Channel

to Oakland Harbor (as determined by the simulator model) would allow

unrestricted two-way passage of vessels. Plan B does not address the planning
objective to create new wetland habitat, but it does make positive

contributions to the other planning objectives to reduce tidal delays,
increase transportation economy and improve navigational safety, while

minimizing adverse environmental effects.

4.30 Economic Efficency. The tentatively selected plan for deepening

channels to 43-feet would produce maximum net benefits over costs.

4.31 Public Acceptability. Data and evaluations are Insufficient, at this
stage of study, to conclude that the candidate plan would not have any adverse
effects on groundwrater resources of significant value. The Plan B scope of

improvement appears to be in full compliance with all other WRC designated
environmental statutes, as indicated on Table 6.
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TARLF 6

COMP! lANCEp WTTH WP!C-VFSTrNATEP) FNVTPONMFNTAL STA-TTFS

rederal policies Comp]liance

Archieoloicial and Historic Preservation Act, Pull compliance
16, TSC-, 460, Pt seq.

rCan Air Act, as amended, 4?, PISC, 1857h-7, Pt seq. Pull compliance

Clean Pater Act (Fedleral Water Pollution Partial compliance*

rontrol Act) 33 TUSC 1251 et seq.

Coastal 'one Vanagement Act, 1(6, I'SC, 1451, et s;eq. Pull compliance

Vndangered S~pecies Act, 16 tTSC, 1531, et seq. Full compliance

Estuary Protection Act, 16 1 SC, lI"l, et -eq. 'Jot Applicable

r-ederal Water Project Pecreation Act, Full compliance
1(,, ipSr, 4r0- 1(121, et seq.

Pish and Wildlife Coordination Act F'ull compliance
IA, USC, 661, et seq.

L~and and Water Conservation Fund Act, Vot applicable
16 , IUSCr, 4n01-4A0 1 -11 , P t seq.

M!arine Protection, Research and Snnruarv Act, Not applicable
il, 1USC, 1401l, et seq.

viational Environmental Policy Act, 4?, rSC,- Pill Ic-ompliance
41 e t seq.

National Ilistoric Preservation Act , 16 , I'SC, FullI compl iance
/,7n,, et seq.

Pivers and Parbors Act, 33 1"SC, 401, et seq. ruul I compliance

Watershed Protection and Flood Prevention Act, Not applicahle
16, ITSC., 1001, et Seq.

Wild and Scenic Rivers Act, IA, USCr, 1271, et -eq. Not applicable
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NOTFS

a. Full Compliance - Paving met all requirements of the Statute for the
current stage of planning (pending review of this document).

b. Partial Compliance - Not having met some of the requirements that
normally are met in the current stage of planning.

c. Non-Compliance - Violation of a requirement of the statute.

d. Not applicable - No requirements for the statute required compliance

for the current stage of planning.

Fffects on groundwater Indeterminate at this stage of study. See

recommendations of California Department of Water Pesources in

Appendix G.
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Sc"TON 5 - COMPARISON OF CANDTDATE PLANS

5.00 Tn the Summary Comparison of Alternative Plans, Table 7, the major
elements of the candidate plans are summarized and compared along with brief
statements of the plans impacts. Contributions of the candidate plans to the
four accounts of National Fconomic Development (XTED), Environmental Quality
(CEQ), Regional Economic Development (RED) and Other Social Effects (OSE), are
also shown in "able 7.

ESICNATTON OF NED PLAT!

'.01 Comparison of alternative project benefits and costs in Tables 2 and 4
shows the plan B scope of navigation channel improvements to a depth of 43
feet below MLLW datum would produce maximum benefits over costs. Therefore,
this plan is designated the NED plan.

TENTATTVF SELECTION

g.C)? Plan R, the optimized plan of improvement, has been tentatively selected
pending resolution of uncertainties, in paragraphs numbered two and three, In
Section 5.03 below and coordination with other Federal, State and local
agencies.

t,\r'ERP'A INTT ES

9.0 ttncertainties that have been identified in the study are described as
follows:

1. Projections of commoditv flows in the San Francisco Bay area are
subiect to many uncertainties. The report "San Francisco Bay Area Cargo
Forecast," on which the projections in this study are based, recognizes these
uncertainties and presents high, baseline and low forecasts. The baseline
forecast has been used in this study since it is considered to he the most
likely to occur. The benefits associated with other forecasts are presented
in Appendix B, Economics.

). Field data from an assessment by the California State Department of
Llater Pesources was not able to identifv the extent of effects deepening

project channels would have on groundwater resources (See Appendix C). The
Department recommends a three-phase program to further appraise the value of
the resource and quantify the risk of adverse effects from the project. The
first phase of the Department's program (to evaluate the resource) has been
undertaken in this stage of the study, which included provision for some
additional exploration and testing of sediments and water samples. Analyses
of these recent data have not allowed a conclusive determination of project
effects, hut more extensive exploration and monitoring (Phase 3) is
warranted. More intensive study will be incorporated in the post
authorization stage of study. The Corps of Fngineers is committed to properly
mitigate for any adverse effects of the proposed project.

1. The difference between the authorized 4?-foot depth for the Rar
Channel and 15-foot depth for the Tnner Barbor Channel and the recommended
43-foot depth has been assumed in determining quantities of material to he

47



01
04 0

E 0

C) 00 a) -,q

j 0 '1) 0

01. 00 C: C00I. .
_- 0dO i0 . ;0

aI w -n C) .140 4 C I

00
-n .4 r0 o.- m-

Yp0 O 4 I 00 1 .f

a) .04 "J0

044 U., ,4

&j --z: 0

0 44 W44

-40 0~-0

0 r.-4 0 0.-

CL 0 0 0 ~ 0~---



cn w

~cn w.

V)O

-0

-4

z

O- C0

z C:.00 to C> vet
0 *-.14 .- 4 ) 1WlU u CCu 0 4- M0 4-4

a-0* -4 .4 0 r..
- OC-4 00~C)~ caC
C) '.J) WCC U w 0,M-

m - 1 ' ." U " 4-4 ~
- 0 :j to ~-4 V0

P1-~4U -4 0 CL~f 0 .- 4 4" .4.-4 CO 3 0
w 5- 4 '-4 41O Cw

to- M) J)0 C

-0 (C w CC-4 6

co z I W= 900wu 0 M P CL- -4 0C
F 0 4 0 :C 4 > (j 4- a)

V)
1-4

o U b 5 .f*4J -4 ""'- 0CU
Q C))C .- 4 Li .4 4)C- vo)

UC~~~ 0) a) 4-4U)C)C oC a
(u.,-4 -. 4CC~ - JU2~ w 0Uu-4C!

m .11 > ci0 0 ~ C) c r- 0.-
c .- C w ~ - > C C -4 '

CC u~sC MCC CL. 0 0.-

m ) ( -'- >, CC 0 44 ) U)(
CL' a~ 0 -0 w- C '4- ~-4 Ai 4

F- z 4 :Q 6
oU 4.0 us.uM. c 0

0.0 () -44 ACJCC 0 - U 0 X -.. CLJC
'- "*-4 M 00 w 5W-.W

Cu 0) wC)c c ) : e
W ) - J -400 r.- ) 4w0. C) 2L H )u -u u cd

0 F, (

z .CC -
1..4 --4
cz E " CCC

-40 (-4 04

F-' C Cu~uC4

UlUC)



Cc
4j -4 C!

F-4 U) 4

E- wO 0 0 -4c
0 u z- O Aic 0

r-44 u ~ m 0w

4.4 .,4 -.4 $- :
-a . 0.C 0

.4U 4 -4 -,4

O-4.. CO4 * cc
z 41 ~ C 44 PQ-4 A

9-4-a)0) .- 4 aC

w -4 w uOC- 4

0 w u a. mC

N C*4 w~QC 0

L14 C C

Cu 00 w

C-4 c4

U~W 4-'.4 CU

-C4"~~- a W- 3oo0

0- 0 .40 - (

41 C14

4J4 CO 00

0 Z 04.Z Z 0 00

t-4 4 
0

1-4 C1O

tAN

0 0

Cu4 0.W

c8 COW C
C -4 .OW.C

-~ ~ ~ r ' .- 0 1..C

WI- Cu 0>
00) 14.4- -4

UC w 0 w000

0 Od a 0 0
z - -4*

> -4 -4

r-0



CC

0U

.0 -4

a). 0

w 0
pl. P4

r4 -u 4-

-4-

4

-~~ 
4j U C 1-J

-4(0 
3-

r-. < 0
0) o alO 0 ~ C CU,41 

cz -4 (u C.))

a)-r)-o.j - C

u 0 0 Q) 
N

n -(1 
(n> W a1O. 

4  
1 

- O - a41C'~ 00 1-- ) (0r

00 C4 - 4)-

4-JHC 4-J *H .
u3 -:j4- >00ju

-4 C, 0) r H ' . .4 '0 _- 
-a

>-. -,4. r- E
C)) 0 c -4 -q * >-4 -- Xv

Wf rC H ) U. ) 0-
H> a)Hc 70.44-

COO - > ' -

a)C. 4-C H (j
- ~ - - H C 4 J C ) 0 (0J

U) U

UU

40 >

W- '0 > 0 J 0
&J L4) w u

4-aJj I(
' 0 ( 4 C Z 0 4 - i ~ 0 ~ CC



C)Cc*C)
0f~ *-4 -

tr

<-~:o -4c

C30

Cn v

.Z4.

ca.- Ln 0

Cc - *-

00 T,)C $-4 C

AH 0 CI 0

Z ~ ~ ~ Z >i >-C) ACAC

IC) r,

-C :7C 3 - z ()

774 --4 > :

0~~ 24) 0 U C> )~~ U
C: U) x C- oJ- 4 - 0 z~ 0

r:~ - C WS C )-iC "

-, ~ ~ T CU'- > ' ~ " ~ - ) ~ C

CC



941

0~-Z3

-0 ci

tz 71 m C- c

a) C- ) - , ;

- E 71M> C) u0 - 1a

1.) C C
X2 -A0 ., ,

L4zj .Z 0.u w4 H
> )ij C:fl -0fl)J W -C )

~~~-~~ 1'o>,44') )~



04-i
Q W-

Wn w b
~.-4 e

o
z0

F-4
3

.,3 ,. 4-4 Q

0 w4 1-

(n3 V-je ()aX d

z J( 44(I w 41 1)41

-> "- - - C3 0.0 W 3~ -
0. cn -- 3 V)' 4. " -3C

3-4 -4 U k IM .4 U

0 u -

034f F-4- -0

0 V

'-3

ca) 0 .0 . 0 0 "

V 4 .3 . ~U~
r4 ~ 0 - r- U0 u0 u

z ( 334u0' -4 C). 0 -4.40 -Vtz

00 - 4-00fl-(,) 3*-

-"-O

-j. (OI32 ) c .3 C
33. "3, C"-V)3 W(

U A 0l (U N L

44-

(n0-0 - 0.
.c in 4J 60M C
u = 0 4 L

44 U U 114

-44
Q

.-)

(4-,4



U-1 or. L-1

000

I, u

j4J
- ~"D

7~



dredged. Por the purpose of this report, the existing 00 foot Rar Channel
width has been maintained. Related studies for the Oakland Outer Harbor may

result in an increased Rar rhannel width. Deepening to attain the recommended

14-foot depth would he accomplished as a part of the Oakland Tnner Harbor
project whatever is recommended as the width of the Bar Channel.

4. Fndangered species consultation will be conducted concurrently with

this fraft PTO. The biological assessment as required by Section 7 of the
Fndangered species Act, as amended, is attached to this report (See Appendix
D)!. Further correspondence will he included with the Final ETC, as

appropriate.
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DRAFT
ENVIRONMENTAL IMPACT STATEMENT

OAKLAND INNER HARBOR, CALIFORNIA

ABSTRA"T: The U.S. Army Corps of Engineers, San Francisco District, is

studying the feasibility of deepening Oakland Inner Harbor channel in Alameda
County, California. The existing navigation channel (35 feet deep and 600 to
800 feet wide) is becoming increasingly inadequate for the larger container
and non-container vessels using the channel. Various management measures were
studied and a preliminary assessment evaluated four plans. Two were
eliminated due to environmental and/or economic problems. This draft
environmental impact statement assesses the impacts of the two remaining
feasible alternatives, (1) no action and (2) deepen 4 mi les of Inner Harbor
channel.

Send your comments to If %on wou ld like further information

the District En ineer regarding this statement, please
contact :
"Ir. Les Tong

Army ('orps ot Engineers
Sain Francisco Pist rict
211 Ma in Street
San FIraincisco, CA ' al 0
Tclephone ( 1 3) 1 4-0439
t:TS phio I .Ie 4 1 - )3

NOTE: This statement incorporates figures and n,11 Vses in the preceedin : text

and attached appendices.



DPAFT ENVIRONIU.NTAL IMPACT STATEMENT

SECTION 1 - SU124ARY

MAJOR CONCLUSIONS AND FINDINGS

1.01 The major conclusions and findings are stated in the following

paragraphs:

A. Most Likely Alternative Future. The Port of Oakland is updating
its facilities at the Outer and Inner Harbors. Encinal Terminals in Alameda
also plan to renovate berthing and terminal facilities in the future.

B. NED Plan 7he selected plan would deepen 4.3-miles of channel from

35 to 43 feet below MLLW datum, and would produce maximum net benefits over
costs. Hence, this alternative satisfies the definition of an NED plan.

C. Selected Plan. Iprovement of deep draft navigation channels in
the Bar Channel and Inner Harbor to project Mile 4.3 with disposal of dredged

material at Alcatraz is tentatively selected. The proposed widening of the
entrance to Inner Harbor, mile three of the Inner Harbor Channel and the upper
terminus of the project and deepening of deep draft navigation channels to

43-feet MLLW would require removal of an estimated 5,100,000 c.y. of
material. Tor:al estimated project cost is $27,100,000, based on February 1983
construction price levels.

D. Findings Regarding Section 404 of Clean Water Act:

I. No significant adaption of the guidelines were made relative

to this evaluation.

2. Of the three designated open water disposal sites in San

Francisco Bay, the use of the Alcatraz Island site, SF-ll, would result in the
most amount of dredged material leaving the Bay system.

3. The planned disposal of dredged material at the Alcatraz site
would not violate any applicable State water quality standards. Short term
turbidity will occur during each discrete dump. Turbidity generated by the
disposal activity will be temporary. The disposal operation will not violate
the Toxic Effluent Standards of Section 307 of the Clean Water Act.

4. Use of the selected disposal site will not harm any endangered
species or their critical habitat or violate protective measures of any marine

sanctuary or wildlife refuge.

5. The proposed disposal of dredged material will not result in
significant adverse effects on human health and welfare, including municipal

and private water supplies, recreation and commercial fishing, plankton, fish,

shellfish, wildlife and special aquatic sites. The life stages of aquatic
life and other wildlife will not be adversely affected. Significant adverse

effects on aquatic escosystem diversity, productivity and stability and
recreational, aesthetic, and economic values will not occur.
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6. Steps to minimize potential adverse impacts of the discharge
on aquatic systems include disposal on ebb tide to permit movement of dredged
sediments out of the Ray system.

7. On the basis of the guidelines the proposed disposal site for
the discharge of dredged material is specified as complying with the inclusion
of appropriate and practical conditions to minimize pollution or adverse

effects to the affected aquatic ecosystem.

F. Findings Pe (rding Protection of Wetlands, Executive Order ll9qO:

1. Dredging sites and the selected disposal site are not located

in or near wetlands.

?. No harm to any wetland area as a result of plan Implementation

is expected to occur.

3. The proposed action complies with this executive order and

satisfies the Chief of Pngineers Wetlands Policy.

P. Findings Regarding C'ultural Pesources: Rased on investigations to
evaluate the potential for prehistoric and historic cultural resources along
the area of the Oakland Tnner Parborcovered by Plan B, the following findings
were made: Deepening and widening of the channel would not impact recorded
prehistoric or historic resources, and in all likelihood, would not result in
discovery of presently unknown resources of these types (See Appendix H).

C. Findings Pegarding Floodplains Executive Order 11988:

1. The proposed action is not located in any base floodplain.

?. -he proposed action does not have any impacts in any

floodplain nor will it indirpctlv support floodplain development.

3. -he proposed action is in compliance with this executive order.

vLATTON,.qTTP TO APPLTCARIE LAMJS, POT,TCTES AND PLAN'S

1.0? he 'lolowlng paragraphs list principal environmental laws, policies or
plans of Fedral, State or local governments applicable to the proposed
navigation improvements for Oakland Tnner "arbor. Table ETS-l provides a
summary of alternative plans compliance with these laws, policies and plans.

A. Clean Air Act. The objective of the rlean Air Act (P.L. q1-604: RL4
qtat. 1704, 4? p.S.. RP7 et seq) is to protect and enhance the quality of
the Nation's air resources so as to promote the public health and welfare and
the productive capacity of its population. PTnder this Act the Administrator
of the Environmental Protection Agency has established a set of Ambient Air

Oualltv Standards hut the primary responsibility for the prevention and
control of air polluition is left to the states and local agencies. Tn areas
where the Ambient Air Oualltv Standards are not expected to be met by a
certain date, the State or local agency would have to develop an Air Oualitv
maintenance Plan outlining control measures that would be implemented to
achieve or maintain the air qialitv of a specific region. The Act requires
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Federal agencies to perform an Air Ouality Analysis for projects located

within Air fualitv Maintenance Areas to determine the effect of the proposed
action upon the local Air flualitv Maintenance Plan. Tt has been determined
that emissions will not be increased by implementation of the proposed
navigation improvements based on the assumption that there will be no change

in the amount of cargo estimated for handling with existing port development.

T'missions may he reduced by use of larger, more efficient ships (see Appendix

R. NVational lPnvironmental Policy Act (NEPA). NEPA (P.L. 91-190; 83
Stat. 95?, 4" U.S.C. 41?l-4327) establishes a national environmental policy to

insure that Federal actions do not contribute to environmental problems.

7ederal agencies are required to comply with procedures as established by the
ct and published as Federal regulations. NEPA directs all Federal agencies
to include in every recommendation or report on proposals for legislation and

other major Federal actions significantly affecting the quality of the human

environment, a detailed environmental impact statement. This environmental
Impact statement fulfills the requirements of NEPA.

C. Clean W.ater Act, Section 404. The objective of the Clean Water Act

(P.T.. Q5-?17: 13 T'..C. 1344) is to restore and maintain the chemical,

physical, and biological integrity of the Nation's waters. Section 404(b) of

the Clean Water Act, as amended in 1977, requires that the Corps evaluate the
Impacts of the discharge of dredged or fill material into waters of the United

qtates in order to make specified determinations and findings. A State Water

Quality Certificate must be obtained for the discharge unless an exception is
approved by Congress. Tn this case, an evaluation as specified In Section
4fA(b) 1 is attached (Appendix F) to the Feasibility Peport and ETS to be

submitted to Congress for authorization, in lieu of the requirements of
obtaining a State Certificate. 11-e of the EPA approved aquatic site (SF-11) in
San Francisco Pay near Alactraz Is the least environmentally damaging

alternative for disposal of dredged material. Disposal at Alcatraz would not
have any significant adverse impact on the aquatic environment.

pl. Fish and Wildlife Coordination Act (MWCA). The FWCA (P.L. 85-624,
7? Stat. (;, l U.S.r. 661 et seq) requires that whenever any channel Is
proposed or authorized to be deenened, federal agencies responsible for such
action must first consult with F1S and the State agency exercising

administration over wildlife resources. Federal agencies must make the
reports and recommendations of the P14S and the State agency an integral part
of the reports for engineering surveys when submitted to Congress for
authorization of construction. The project plan shall Include such
justifiable means and measures for wildlife purposes as the reporting agency
finds should be adopted to obtain maximum overall project benefits. The U.S.
Fish and Vildlife Service and California Resources Agency have provided

comments and recommendations (see Appendix n). nisposal activities will he

scheduled on ebb tide only to minimize adverse effects upon the aquatic

envi ronme n t.

V. Vndangered Species Act, Section 7. Section 7(a) of the Act, P.L.
0"-209 (P7 qtat. PP4, 16 U.S.C. 151 et seq), requires, among other things,
that Federal agencies, in consultation with and with the assistance of the
Secretary of the Tnterior (F'WS), insure that their actions do not jeopardize

the continued existence of endangered or threatened species or destroy or
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adversely modify the critical habitat that supports such species. The P.S.

Fish and Wildlife Service has indicated that the listed California least tern

is found in the vicinity. A biological assessment (Appendix D, NATURAL

RESOURCES) discusses this endangered species in relation to deepening Oakland
Tnner Harbor. FWS review of the biological assessment, and consultation to

fulfill the requirements of the act, have been requested concurrent with

review of this document.

F. Marine Protection, 'esearch, and Sanctuaries Act of 1972 (MPRSA).
'This is an Act to regulate the transportation for dumping, and the dumping, of

material into ocean waters. A project at Oakland Inner Harbor with ocean
disposal must conform to Sections 102 and 103 of this Act which involve

criteria for ocean dumping and permits for ocean dumping. However, ocean

dumping is not being considered for this project.

C. Executive Order 11Q90 (Wetland Protection). This policy states

that Federal agencies should avoid to the extent possible the long and
short-term adverse impacts associated with destruction or modification of
wetlands. The agency shall also avoid undertaking and providing support for

new construction (draining, dredging, channelizIng, filling, diking,
Impounding, and related activities) located in wetlands, unless the agency
head finds: (1) no practicable alternative, and (2) all practical measures

have been taken to minimize harm to wetlands. Environmental, economic, and

other pertinent factors may be taken into account. No significant Impact is
expected to result from the plan tentatively recommended in this report.

I. Executive Order 115()3 (Preservation and Fnhancemett of Cultural
Resources). This executive order directs Federal agencies to assume

leadership in preserving and enhancing the nation's cultural heritage, to
survey and nominate to the National Register historic properties under their

jurisdiction, to refrain from impairing historic properties under their
control and to initiate measures to ensure that their programs and policies
contribute to the preservation and enhancement of non-federally owned historic
resources (Appendix H).

T. National Historic Preservation Act ot 1966 (NHPA). This Act

created the National Advisory Council to advise the President and Congress on
matters Involving historic preservation. Tn performing the above, the Council

reviews and comments upon activities licensed by the Federal Government which

would have effects upon properties listed in the National Register of Historic
Places, or those eligible for listing. There are currentlv no Register

properties in the project area, although the Posev and Webster Streets traffic
tubes as well as other identified historic structures along the Inner Harbor,

may be eligible for listing in the National Register of 14istoric Places.
TMplementation of the tentatively selected plan would not directly impact any

identified historic property along the Inner Harbor considered eligible for
inclusion in the Register (See Appendix H).

.T. Chief of Engineers Wetland Policy. This policy declares wetlands

to he vital areas constituting productive and valuable public resources.

Alteration or destruction of wetlands is discouraged as contrary to the public

interest. Wetland functions considered important to the public interest are
delineated in the July 19, 1977 Federal Register. Cumulative effects of small

changes in wetlands often result in major wetland impairment. Therefore,

Federal projects affecting a particular wetland site will be evaluated with
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respect to the complete and interrelated wetland area. No construction

activity will occur in wetlands delineated as important to the public
interest, unless the nMstrict Engineer concludes the benefits of tht
alteration outweigh the damage to the wetlands and the alteration is .,cessary

to realize the benefits. The District Engineer must demonstrate the need to

locate the project in the wetland and must evaluate the availability of

feasible alternative sites. The tentatively selected plan Is not expected to
have any significant effect on wetland values.

K. Section 4, Fstuaries-Tnventorv-Study. Public Law 90-454 (82 Stat.
A29). rongress, in this Act, recognizes, preserves and protects the

responsibilities of the States in protecting, conserving and restoring the

estuaries In the United States. The Act also directs all Federal agencies to

give consideration to estuaries and their natural resources and their

importance for commercial and industrial developments, and to include in all
project plans and reports affecting such estuaries and resources submitted to

rongress, a discussion by the Secretary of the Tnterior of such estuaries and

such resources and the effects of the project upon them and his
recommendations thereon. The Secretarv of the Interior shall make his

recommendations within ninety days after receipt of such plans and reports.

See above discussion regarding the Fish and Wildlife Coordination Act.

T. Water Resources Development Act, Section 150, P.L. Q4-587 (WRDA).
This legislation furnishes the Chief of Engineers with authority to plan and

establish wetland areas In connection with dredging required for water

resources development projects based on the following finding:

( I) The benefits of the wetland area Justifies the cost above that

required for alternative methods of disposal.

(1) The increased cost of wetland development does not exceed

k4Ol, OOn.

(3) Peasonable evidence exists that the wetland area will not be
suhstantiallv altered or destroyed by natural or man-made causes. Management

measures for establishment of wetlands, as provided in this Act, were

considered in this study. However, conditions in the vicinity of the proposed

nroject do not permit the establishment of wetland areas without changing

existing mudflats or shallow water areas.

Y. Coastal 7 one Management Act (CVMA) 1q72. The Act establishes

national policy to preserve, protect, develop and where possible restore or
enhance the resources of the Nation's coastal zone. Tt directs all Federal

apencips engaged in programs affecting coastal zones to cooperate and
participate with State and local governments and regional agencies In

implementing the purposes of this Act. Tt has been determined that deepening
the harbor would not he contrary to the BCDC plan. (See N below).

V. San Francisco Bay Plan (Ray Conse'vatlon and Development

rommissIon). This regional plan establishes policies formulated by the

McAteer-Petris Act limiting bay fill In San Francisco Bay to developments

considered essential to the public Interest. The Ray Plan provides a
comprehensive and enforceable basis for protecting the Pay as a natural
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resource benefiting both present and future generations, and developing the
Bay and its shoreline to the highest potential with a minimum of Bay filling.

Appropriate uses of the shoreline are also discussed In the text of the Bay
Plan. The Policy on port use in the Bay Plan calls for redevelopment at

Oakland Tnner Harbor. The following Dredging Policies will be satisfied by

the tentatively selected plan.

(1) if a Bay aquatic disposal site is used, sedimentation

resulting from dredging will he minimized by conducting disposal at a

designated location where the maximum amount will he carried outside the Bay

on ebb tide.

(2) The dredging will not result in unnecessary filling solely to

dispose of dredged sediment.

(3) The designated disposal area will be selected with due

consideration to being least harmful to the ecology of the Bay.

(4) The proposed channel Improvements will be designed to prevent

undermining of adjacent dikes and fills.

(5) The proposed improvement will not damage underground aquifers.

This proposed channel deepening for Oakland Inner Parbor must be compatible

with the policies of dredging in the San Francisco Bay Plan.

0. State Yater Ouality Control Policy for Enclosed Bays and

Fstuarles. This policy establishes a program to control toxic effects through

a combination of source control for toxic material, upgraded wastewater

treatment, and improved dilution of wastewater. Requirements and prohibitions

applicable to dredping and disposal operations Include: compliance of dredged

material with rederal criteria (see paragraph C above of Clean Water Act
Section 404) for determining acceptability for disposal into bay waters and

certification of compliance by the Regional Water Quality Control Board; and
prohibition of direct or Indirect discharge of silt, sand, soil, clay or other

earthen material from onshore operations In quantities which unreasonably
affect or threaten to affect beneficial uses. Pefer to paragraph r., Clean

Water Act, Section 404, for a discussion of compliance with Federal criteria.

P. qtate of California Wetland Policy. This policy recognizes the

value of marshlands and other wetlands. Basically, the Resources Agency and

Its various departments will not authorize or approve projects that fill or
otherwise harm or destroy coastal, estuarine, or inland wetlands. Fxception

may be granted if all the following conditions are met: (1) project is water
dependent; (2) no feasible, less environmentally damaging alternative Is

available, (3 the public trust is not adversely affected; and (4) adequate

compensation is part of the project. Compensation measures must be In

writing, and long-term "wetland habitat value" of involved project and
mitigation lands must not be less after project completion. The tentatively
selected plan Is not expected to have any significant effect on wetland values.

0. Oakland Comprehensive Plan, Land Use Element. Oakland Inner Harbor

development Is projected to remain transportation, commercial, manufacturing

and government with some open space with public access.

FTS-7



P* Alameda romprehensive Ceneral Plan. land use along the Tnner
Harbor is projected to remain primarily military and industrial in the study
a rea .

ARFAS np CONTPOVERSY

1.01 No areas of controversy have been identified.

IVNPPnOLVT'l TSqiTTq

1.04 A preliminary assessment of groundwater impacts has been performed by
the california Department ot Water Pesources (see Appendix G). Further
investigation is necessary to determine the extent of effects, if any, upon
the two proundwater formations found in the project area. A Section 7
Consultation in accordance with the Endangered Species Act, as amended, has
been requested with the Sacramento Fndangered Spocies Office with the 90-day
period coinciding with the review period of this Draft ETS. 1,Then the
biological opinion is rendered, the Federal action that may be required to
satisfy any issues raised by the Sacramento Endangered Species Office will be
addressed in the Final PTS.
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SECTTON 2 - NFFD FOR AND OBJECTTVES OF ACTTON

Sq',Yy AJTHORI TY

?.01 The Congress of the United States has directed the U.S. Army Corps of

Engineers to investigate the feasibility of deepening Oakland Inner Harbor by
resolution dated 10 May 1977. (See the Main Report).

PPRIIC rONCpRNS

'.O Public concerns were expressed at an initial public meeting held 13

PebrrUary lfl. Concerns indicated the need to deepen the Inner Harbor Channel

and widen the entrance Bar channel, as well as to develop new or Improve
existing turning basins. Concerns were also expressed about channel
navigational hazards, encroachments and possible project Impacts on cables,

pipelines, submarine highway tubes and airport landing zones. Public concerns
which have indirectlv been expressed in various laws and policies include

wetland protection, air and water qualitv control, cultural resource
protection, and protection of the Rav's natural resources.

PT.A\TNIGC OBRFCTT VrS

2.0'1 Analvsis of )ublic concerns resulted in the following planning
oh iectives:

a. Reduce tidal delays for containership passages between the harbor

entrance and terminals in Oakland Harbor.

b. Tncrease economies of scale for waterborne commerce passing through

the Port of Oanland and other terminals located along the Inner Harbor
channels.

c. Increase navigational safety for containitrship passages and
tirnaroundis in the Inner Harbor.

d. vnhance or create wetland areas with the use of dredged material

outside of the immediate study area.

.TS-lO



qrTION I - AITFRNATTVFS

T'RODTCTTON

3.0l Various management meastures were considered to meet the establIsV'd
plannine objectives. These management measures were screened and then

formulated into four alternative plans of navigation improvement. Two of
these plans were eliminated from detailed planning stages as stated below.

PlANS FIIMINATFPD FROM FPRTFIFR STITDY

1.O" Plan C - rour Mile Reach Plus Fntrance 14iden~ng by Hydraulic Dredge with

Ray Fill at Outer Harbor. This plan would deepen the 4-mile reach of Inner
Varbor from the entrance to the Clav Street Piers from 35 to 43 feet below

mean lower low water. The material would be dredged by hydraulic dredge and

pumped via pipeline to a l10 -acre site next to the Ray Bridge. The fill would
create land for future Port of Oakland expansion. Implementation of this plan
would have filled a significant area of nay, covering a large area of bottom
habitat and would have been opposed by Federal, State, and local agencies and

conservation groups. This alternative was eliminated from further

consideration, based on adverse environmental effects.

1.03 Plan P) - Six Mile Peach Plus Fntrance Widening By rlamshell Dredge With
Disposal At Alcatraz. This plan would deepen the 6-mile reach of Inner Harbor

from the entrance to Fortman Turning Basin from 35 to 4? feet below mean lower

low water. The material would he dredged by clamshell and barged for disposal
at Alcatraz. This alternati-e would necessitate relocation of the Webster

Street and Poser Tubes which would be an expensive task and would have adverse

effects on traffic patterns and local air qtialitv. The tubes are also of
historic Importance and relocation would be ovposed by Vederal and State
agencies and local Interest groups. This alternative was dropped due to
excessive cost- and adverse effects on a significant historic resource, and

the potential for moundine of the Alcatraz disposal sire as a result of the
clamshell dredling method.

PTAVS CONSTn7PFP TN nETATL

3.04 Plan A - Vo Action. Oakland Inner Harbor would continue to he main-

tained at IS feet below mean lower low water. "'aintenance work is generally

performed by hopper dredge with disposal at the Alcatraz disposal site.

3.05 Channel maintenance dredging is expected to continue. The activitv

results in short-term disturbances to the channel bottom. nisposal ot dredged

material from maintenance dredging in the Rav, including Oakland Inner "arbor,
Is expected to continue. Presently, average annual disposal at the Alcatraz

site totals about 3.4 million -ubic yards from public and private maintenance
dredging activities. Of that amount, about 200,000 cubic yards comes from
Oakland Tnner Harbor.

3.06 The Port of Oakland has begun construction of facilities capable of

handling projected Increases in containerized cargos. "his commerce Is

expected to be carried at lower unit transportation cost in larger vessels.

FT S-I1



Alameda also plans to enlarge its berthing and terminal facilities. Already,

ships with deeper drafts experience delays while waiting for higher tides.
Maintaining a 39-foot depth would limit access by deeper draft containerships
to high water conditions and continue to cause delays In sailing departures.
The existing harbor entrance would continue to hinder maneuvering of long

contai nershi ps.

1.07 The Port of Oakland, although capable of providing facilities to handle

increased shipment of containerized cargos would fail to realize the full
benefit of its investestments, due to the inefficient movement of vessels in
the Inner 11arbor. Present channel dimensions require light-loading, larger
vessels. This and delays tend to increase vessel operating and transportation
costs. The Port of Oakland would, however, probably be fully utilized.

3.08 Projected increases in cargo would require more trips by current-size

vessels or deeper draft ships at partial load capacity. These trips would
impact air quality, although changes would probably not he significant since

ship emissions are not considered significant sources of air pollutants. The
biotic environment at Oakland Inner Harbor and Alcatraz is expected to

maintain present integrity. Periodic maintenance dredging will disturb marine
communities. Pevelopment of the Tnner Harbor will increase the landslde
vehicle use in the area as cargo volume increases. This will result in local

increase in traffic and transportation, as ,11 as air quality, impacts.

3. O Plan B - Four Mile Peach Channel Peepening by Mvdraulic Oredge with
Disposal at Alcatraz. "his alternative would deepen the 4-mile reach between
the entrance and Clav Street piers from 15 to 43 feet below mean lower low
water bv hydraulic dredge. The Bar Channel will also be deepened to -43 feet,
MTL.W. Material would be loaded on barges and transported for disposal at the

PPA approved Alcatraz disposal site. Initial work would remove 5,100,000

cubic yards of material. Total annual maintenance with the proposed
improvements would be approximately 210,000 cubic yards. Cost estimates are
based on '4 months of continuous dredging and disposal operations. A specific

time schedule for initia-tion and completion of dredging and disposal has not
been de efined.

3.10 The proposed dimensions for the entrance Bar Channel and Inner H1arbor
Channel are shown on Figures 10 through 14 in the main report.

'.11 The Alcatraz disposal site (SF-l1l is located al-out 1/3 mile south of
Alcatraz Tsland. -he site has a 1000-foot radius and an average depth of Sr
feet. The site annually receives about 2.1 million cubic yards of material
from rorps maintenance work and an additional 1.3 million cubic yards of
material frot.; other interest's acitivittes. Implementation of this

alternative plan would add about 10,000 cubic yards per year from increased
channel maintenance requirements to be disposed of at the Alcatraz disposal
site.

ATTFRPATT F 0RF;iCFfl MATrRTA, rTSPOSAI, SITES

1.11 Various disposal alternatives were considered: Landt d sposal, inland
water disposal at the historically-used Alcatraz disposal site, ocean disposal
at the rPA desifnated lOO-tathom disposal site, ocean water disposal at San
rranrisco gar Channel, Bay fill, marsh creation and delta levee repair.

F1S-I?



Early planning eliminated all but land disposal, the 100-fathom disposal site
and the Alcatraz disposal site. Tt was determined that there were no

available land sites near Oakland Inner Harbor with adequate capacity to
accommodate the estimated volume of excavated matc-rial. The use of dredged

material as a saleable commodity was not considered because of the lack of a

storage area, the need to separate unusable sediments, and associated problems.

3.13 Based on the current regional criteria (contained In Public Notice 78-1,

d,:ed November 197R, governing dredged material disposal in inland waters,
material to he dredged from the deepened and widened Oakland Inner Harbor

channel complies with sediment criteria for disposal at the Alcatraz disposal
site. Water and sediment analyses have been completed (see Appendix E). The

Alcatraz disposal site has the largest volume of the three inland water

disposal areas In San francisco Bay, suitable to receive dredged material.

3.14 The 100-fathom ocean disposal site was considered as a contingency
disposal site. Dlisposal at the 100-fathom site would have to conform with

qection 1 of the Marine Protection, Pesearch and Sanctuaries Act of 1q72 and

the Ocean Dumping Criteria of January 11, 1977. If ocean disposal were to be

implemented, requirements of the ecolopical evaluation required by Section 103
must he satisfied.

COMPARATTV TMPACTS OF A1.TPRNATTIF PLANS

3.19 Table FTS-? is a summary comparison of impacts of the two plans

considered In detail on significant resources. Impacts of alternative plans

on the sipnificant resources are described in paragraphs '.01 through 5.10,
and summarized In Tables I and 8 In the Main Report.

FlS-13
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SPFC"'ON 4 - AFPFCTVI)~''P'~MN

T NTPnOP~I T \1

*',. n I The environmental Setting of the region and study area is briefly
diescribed in the followingp. paragraphs. -he purnose of the description is to
provide a Reneral idea of the environmental relations that exist in the Studs
;Irea . Flements of the environment that are significantly impacted by the

dletanilIed plIan a re i sc ussed i n SECTITON 9 FFECTS OF ALTF RNAT TVF PLANS ON
0STCNTVTrANT RI7Oln'PrFS.

O~Pegional Environmental S;etting. Oakland Inner ltarbor, California, is
oca t od on the eas tern sidle of qan rranci sco Tlav, abotit 8 miles southeast of

the ( ol den Cate hr idge. Tth Por, ot Oak land handles, the most tonnage of the
I') a reas of en trv in the San Francisco Cust oms Di strcict . A long with the Po)rt
oft Richmond, Oakland is a critical trans-fer point for petroleum Products,
ransport equilpment, focM I, :m ima ls and a wi ';e rang-e of ca rpos shi pped in

c ontai 1ne rs-. oatiniog and f ish ing are the princi pal recreational -ises ot the
Ray and harbor.

'.01 fefinltfon of the Study Area. Th~e term 'study area" is diefined as the

airea primar,*v impaicted by implem-itation of the Proposed action. Impacts
disusedappl v to the study area, in less otherwise stated. The study -,rea

i uclIies Oaklandj~ Tone r l1;irhor , the Port of 09qk land , aind c itie s of Oak land and
Alameda;, plus access channels to tHie Toiner ' t airbor.

P%'I.VT WPW"T"cvTAT CC)\'TTfo\' nr T1VT7 STT'OY APPA

,tt . Thle proposed na'.i gati1on i mprovemen ts aire spec iftically w it h in the T nne r
ha rb)or, which is t'he 15 -foot deep chainnel mal otainot hot ween Oak land andi

in~Sr the hairbor a rca i, elevations va rv ron seai level to abhout I0 teet
9,raually rising to the ibase of Hie Pcrk-elov '".11s. in the 11arbor are,
adilacenl to the cha-nnel almost aill the la-nd is rec lanmed indl developed for
Sn1 us t rv andi c omme rce . -he 1 -f not ma i ta iined chl nne 1 va rioes from about S SO
to qnOO feet wide.

AO(, "lie ha rbor iePs i n a se ism Ici lv a ct ive a rea an d -an he qubhje c ted t o
mat ir ea r thlquakes from tbhe !,an And coos- andi 14a,.curd alt. pesuilt S of oeS
could be vibration-tiduced slides of the cha-nnel mrargins: possible damae to
buildi ngs and other Struictures along the chann~el would( 4epend on their
location and construction.

',4. n07 l.'ter quallItv of the Tnner flarbor tends to be lower fhan tha-t of Central

cain Prancisco Ray. Poor circuilation pluts the addlition of waste materials

generated within the area are, primarv factors. Sewagev effluent from, ships,
storm sewer releases, seasonal and diurnal temperaiture fluictulations affect
water quality. Turbidity is low in this Part of San Francisco fkav. red imen t

samle tken in 1071 for deepening of the channel from 20 to 3S feet Showed
our Stations which were hitih in mercury aind fouir which exceeded the current

criteria for lead nt the time. These Stations were neair or above the Posev
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Tube, around Covernment Tsland, outside the currently proposed study area.

Sediment samples taken from the Tnner Harbor have been analyzed using current
analytical procedures for disposal into open waters of the bay. No potential
for adverse effect has been identified. Two aquifers are located in the
harbor which may be exposed by deepening the channel.

4.08 'he San Francisco Bay Area topography, a large, shallow basin ringed by
hills, has the potential for trapping and accumulating air pollutants. Lack
of ventilation during warm, sunny days (primarily May to October) foster the
development of photochemical oxidants. Motor vehicles provide the highest

percentages of highly reactive organic gases, oxides of nitrogen, and carbon
monoxide: stationary sources are responsible for most of the particulate
matter and sulfur-dioxide emissions. Projections of the Bay Area Air
Pollution Control District (BAAPrf, 1975) show levels of these emissions
increasing in the next 10 years. Oakland Tnner Harbor is located in the San
Francisco Bay Area Air Basin, an area aesignated as an Air Quality Maintenance
Area (AOMA,.

4.OQ At least 25 species of fish, mostly non-game species, may on occasion be
found in the harbor. These include three species of shark, and two species
each of rays and smelt. The gameftsh striped bass and American shad are
occassionally taken in the area. The most predominant species are shiner
perch and pile perch. Fish populations are relatively low, due mainly to lack
of foraging material.

4.10 Tn some of the algal growth near the southern reach of the estuary, one
may find a limited number of shorebirds, diving ducks, grebes, gulls and
cormorants at low tide. The lack of marshy habitat in the project area
combined with the density of urban and industrial development limits wildlife
populations in this channel area.

4.11 Oakland Inner Harbor is heavily committed to commercial activities.
Modern cargo handling facilities coupled with convenient access to major
highway and railroad facilities have contributed toward the Port of Oakland's

current standing as the most active container port on San Francisco Ray and
one of the most important shipping centers on the Pacific Coast.

4.12 Over fifty percent of Alameda C ounty's recreational boating moorages are
located at Jack London Square, Brooklyn Basin and other locations along the

central to eastern perimeter of Alameda. The estuary is well protected from
most storms and is ideal for small boat harbors. Approximately 20 marinas In
the area berth about 2,300 recreational boats. Several public access spots
along the Inner Harbor provide recreation for fishing enthusiasts. Vessel
traffic in the estuary (Oakland Inner Harbor) is a mix of commercial,
governmental and recreational vessels. The U.S. Coast Guard Vessel Traffic
System (VTS) has maintained a record of vessel movements for large ships and
commercial tugs. Fach movement is defined as a single trip from one point to
another within the territory. Rased on a 107 random sample of the VTS record
for 1981, about 4,000 vessel movements for the estuary were derived. There
are about ?,100 public marina berths located In the Inner Harbor east of
channel mile 4. TWO small-boat launching ramps are also available for
trailered out-board motorboats. Tt has been estimated that recreational

EIS-16
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boaters generate about 78,000 vessel movements annually, mostly occurring
during weekends (typical weekday movements were assumed to be 100; peak
weekend movements estimated to be 1,800 movements based on a percentage of
vacant berths during the 1 July 1979 weekend - Draft EIR, Encinal Terminal
Master Plan, September lq82). Commercial vessels are not and will not be
subject to significant boating congestion problems because of their operation
in the channel during weekdays avoiding peak recreational boating times. The
small boaters easily recognize the presence of the large commercial vessels in
the channel and are more aware of the channel traffic conditions when the
large ships are maneuvering in the channel. Conditions used to set a
conceptual carrying capacity of boating traffic would include the Deak moment
of average summer weekend boating with no unusual circumstances affecting
boating in the most dense reach. Conditions occurring during most heavily
used times, such as holiday weekends, special regattas and races in the
estuary are not used to set carrying capacity because reasons for such boating
would bias "average use". Such special organized events can attract large
numbers of boaters or detract boaters because of advanced notification of such
group participatory events.

PNVTRONMNTAL RPT,ATTONSRIP MATRIX

4.13 The Environmental Relationship Matrix Figure EIS-l shows relationships
between elements that exist within the study area. These relationships were
used to identify and assess the ecosystem's response to natural and manmade

changes, either directly or indirectly, associated with the tentatively
selected plan and its alternatives.

4.14 When analyzing the environmental relationship matrix, it should be
remembered that elements listed in columns act upon those listed in rows and
that the relationships indicated are the pri ary relationships that exist
within the studv area. Environmental elements listed on Figure EIS-l are
defined in Appendix A.

IMPArTED SIGNTFICANT RFSOURCPS

4.15 Water Ouallty. This basic environmental attribute is defined as a
significant resource on the basis of concerns expressed in the Clean Water Act
of V977. Water quality parameters are directly related to the interaction of
sediment disturbances and water column effects at the dredged and disposal
sites under consideration. Water quality parameters of concern include:

ETS-17
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concentrations of dissolved oxygen, heavy metals, petrolum hydrocarbons,
pesticides, and turbidity. Since most of the effects of dredging and disposal
activities upon the chemical and physical properties of water quality have
been identified as short-term in previous studies, existing values for
salinity, temperature, dissolved oxygen concentration, pH and suspended solids
are not expected to change. Tn order to compare the extent of the short-term
impact of the alternative plans, attention was directed to the duration of the
dredging, disposal operations and the expected volume of material to be
disposed, including the expected maintenance dredging quantities. In addition
to the above concerns, two usable aquifers have been identified in the project
area that may be affected by channel deepening. State policy requires that
any action relating to water quality must conform with the State Water
Resources Control Board's Resolution 68-16, October 196P. Further
investigations to determine the extent of potential degradation are
necessary. The rorps of Engineers will properly mitigate any adverse effects
of the recommended project upon usable groundwater resources.

4.16 Renthos. This element is considered a significant resource because of
its relationship to components of the food chain. Benthic organisms in the
channel area to be dredged and aquatic disposal site would be directly
impacted. The areas considered for deepening are existing channel routes.
Some additional areas are considered for widening. Associated with the bottom
of the channel and adjacent areas are a variety of marine organisms which
include worms, crustaceans, and assorted shellfish. With annual maintenance
dredging of existing channels, community stability of benthic life is
limited. Pesultant shoaling of excavated channel bottoms also contributes to
unstable community structure in the channel bottom. No extensive shellfish
bed exists in the immediate vicinity of Oakland Inner Harbor. Since most
areas to be dredged serve existing navigation purposes and are dredged
annually, deepening is not expected to have severe disruptive effect upon the
bottom. most, if not all, bottom organisms found In Oakland Inner tarbor
channels are expected to be adapted to change. Studies, conducted throughout
the Bay specifically for dredging and disposal activities, have shown that
limited recolonization occurs after dredging. This recolonization indicates

the resiliency of some types of bottom fauna to reestablish soon after
excavation. Since detailed studies of the benthic communities at Oakland
Tnner Harbor have not been conducted for this study, the measure of project
impacts on this significant resource is assumed to be proportional to area of
widening for the proposed improvement of navigation channels in addition to

the usual loss due to maintenance dredging.

4.17 Vnergy. Tn relation to efficiency of use of Oakland Inner Harbor by
commercial vessels, energy consumption plays a significant role. Energy
resources have assumed greater economic and environmental values due to
continued high use and higher costs. The present National concern for
conservation of energy resources has application to efficient navigation use
at Oakland Inner Harbor and will be treated as a significant resource. The
measure of this resource for comparative purposes will be indicated by savings
based on travel distance for shipping and expenses for dredging and disposal

activities.

4.18 Hydrography. This refers to the physical characteristics of the

submerged bottom. Any proposed channel dredging will result in significant
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changes to the channel bottom; therefore hydrography will be discussed as an
important element in the study area even though it is not a resource.
Physical characteristics that may be impacted due to changes in the channel
bottom are wave action and water circulation.

4.19 Commercial Shipping. Containership sizes have gradually increased since
the initial development, which employed small freighters (surplus Liberty
Ships) with a an overall length of less than 400-feet and draft of about
26-feet. Third generation containerships have lengths in excess of 700 feet
and drafts up to 33-feet. Fourth generation containerships and other cargo
vessels now on the way have drafts of 35 feet and greater. These vessels will
experience even I)nger delays or may not be able to operate in the channel at
all. Some of these vessels have lengths in excess of 900 feet. The Asia
Liner with a length of 860 feet is representative of the C-9 class vessels.
As vessels become larger, existing channels and turning basins become
inadequate. The increased transport capacity and potential for lower unit
costs afforded by more efficient carriers is vital to national interest and
accounts.

4.20 Navigation Safety. This is not a significant resource, but has been
identified as significantly impacted by the project and is therefore listed
here. The pilots responsible for safe passage of large commercial vessels
within the confines of the Inner Harbor face increased hazards and risk of
accidents. The risk is directly proportional to the size vessel, limited
channel dimensions and number of small craft utilizing the same waterway.

4.21 Endangered Species. There is a known nesting site of the California
least tern (Sterna albifrons browni) at Alameda Navel Air Station adjacent to
Oakland Inner ;arbor. The least tern is considered a significant resource.
Project impact on the tern and its habitat has been assessed in accordance
with Section 7 of the Endangered Species Acts, as amended and the coordination
with the U.S. Fish and Wildlife Service is described in the ENVIRONMENTAL
EFFECTS Section of this report and Appendix D.

OTHER SINTFTCANT PPSOUIRCES

4.22 This subsection discusses those resources which were identified in the
study area during early planning for this project, but which are not
significantly affected by either the No Action or Tentatively Selected plans.
Each resource will be discussed here, but will not be included in SECTION 5 -
EFFECTS OF ALTERNATIVE PLANS ON SIGNIFICANT RESOURCES.

4.23 Air Ouality. Air Ouality is defined as a significant resource in
accordance with the Clean Air Act Amendment of 1977. The project is located
within an Air Ouality maintenance Area and at a later stage in planning an Air
(uality Analysis may be required to determine impacts on the local Air Quality
Maintenance Plan. However, it is expected that emissions will not be
Increased by proposed navigation improvements, based on no change in the
amount of cargo estimated for handling with existing port development (see
Appendix F).

4.24 Wetlands. Wetlands have been identified as a significant resource by
the laws and policies outlined in the preceeding sub-section RELATIONSHIP TO
APPLICABLE TAWS, POLICTES AND PLANS. However, the only wetland in the
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planning area that might be affected by alternatives considered in this study
is a mudflat next to the Bay Bridge approach. The alternative for disposing
of dredged material at this site was eliminated in the reconnaissance study on
the basis of its adverse effects.

4.25 Transportation and Traffic. Port operations are dependent and have a
significant effect on land transportation systems. Port-generated truck
traffic and railroad operations contribute to air pollution and sometimes
impact traffic on city streets and the Nimitz Freeway. The Posey and Webster
Street Tubes allow traffic to pass beneath the existing navigation channel.
Although transportation and traffic are significantly impacted by Port
operations, no significant changes are expected by implementing either of the
tentative alternatives.

4.26 Cultural Resources. On the basis of a cursory evaluation, it is likely
that the Posey and Webster Street traffic tubes would be eligible for
inclusion to the National Register of Historic Places and the National
Architectural and Vngineering Record. Because the tentatively selected Plan B
would not impact these two tubes, further evaluation of the significance of

these resources in compliance with Section 106 of the National Historic
Preservation Act, has not been undertaken.

4.?7 Additional cultural resources have been identified along the Inner
"arbor, but because of their location outside the Plan-B project area, there
is presently no further documentation and/or evaluation warranted. Appendix H
discusses these resources, as well as provides an assessment of the potential

for unknown cultural resources within the Plan-B study area.

4.28 Tn summary, the results of the above-mentioned assessment indicated a
very low potential for prehistoric sites to exist along either bank of the

Inner Harbor channel, or at the bottom of the present channel. The areas
forming the current channel banks were either tidal flats or submerged
landforms prior to importation of fill. Tt is very unlikely, though not
impossible, that prehistoric cultural resources would have been situated in
such environmental contexts. This determination is supported by the fact that

major prehistoric shellmounds discovered in the Oakland/Alameda region during
the early 1900s were found on land above sea level, commonly along estuary and
bay shorelines.

4.29 The results of this research also indicated that there is very little or
no potential for historic cultural resources to exist in the Plan-B project
area, either at the bottom of the present channel in bay mud and sediments, or
along the banks under the layer of imported fill. Remnants of maritime
vessels that had participated In trans-oceanic trade were the primary historic
resources considered in the research. Tt is possible that such ship remnants
once existed in the Plan-B area since it Is known that many vessels were
abandoned in the Inner Harbor prior to the 130s. However, because the
cumulative channel improvements have extensively altered the channel over the
years, and a Works Progress Administration project removed abandoned vessels
in the 1930s and 1940s which were obstacles to ship traffic in the harbor, it
is highly unlikely that any abandoned and/or sunken ship remnants have been
preserved in the areas of the proposed Plan-B improvements.
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SFCTTON 5 - EFFECTS OF ALTERNATIVE PLANS

9.01 This subsection briefly describes the effects of alternative plans on

the significant resources identified earlier. The evaluation is for the no

action alternative and an optimum plan of improvement labled Plan B. A summary

comparison of impacts is presented on Table ETS-2 of this statement.

WATER OUALTTY

5.02 Present Conditions. Waters in Oakland Harbor are generally less turbid

than other areas of the bay, due to depths and protection from wind and waves
common to more open fetches. However, the overall water quality is below that

of Central San Francisco Ray. Point sources of pollution from storm drainage

and poor circulation are contributing factors to lower quality surface
waters. This assessent is based on previous studies and references listed in

Natural Resources Appendix D and index for this report. Some groundwater has
been pumped from wells penetrating the Merritt Sand and Alameda Formation.

Brackish water of limited use (lawn and garden irrigation) has been pumped
from other aquifers at shallower depth. It has not been determined whether

local users will utilize of groundwater in the future.

5.03 Plan A - No Action. Except for occasional transient and localized
pollution problems, water quality under the no action plan is expected to be

about the same, if not improved, with continuing implementation of regulatory
programs. With the deepening of Oakland Outer and Richmond harbors, about

1,214,000 c.y. of additional material will be disposed at Alcatraz each year.

5.04 Plan B - Optimum Plan of Tmprovement. The volume of Initial dredging

for this plan Is estimated to be 5,100,000 c.y. The estimated construction

time for new dredging work is twenty-four months. Implementation of this plan

will not cause any significant degradation of water quality in Oakland Inner
Harbor, only temporary turbidity increases and depressed dissolved oxygen

levels. Ambient water quality is expected to return after the initial

dredging is completed. Maintenance of navigation channels to a design depth

of 43 feet is estimated to add 10,000 c.y. to the average 200,000 c.y. removed

annually from the Inner Harbor.

5.05 Channel deepening may degrade groundwater quality by disturbing the salt
water-fresh water Interface. The State has expressed concern about impacting
ground water quality. Further study will be pursued and the Corps of

Fngineers will properly mitigate any adverse effect that may result from
Channel deepening (see Appendix G).

RENTHOS

5.06 Present Conditions. The Oakland Harbor Area is not rich in bottom

fauna. Some locations in the harbor were dredged as early as 1874 and annual

maintenance dredging of the 35-foot channel causes the bottom community to be
in a constant state of flux. Many marine invertebrates have a free-floating

larval stage which, after a period, reach a stage at which they migrate to the
bottom. By this method, bottom organisms reestablish in areas that have been
dredged. However, the overall productivity of a community is reduced because

of the time requirement for recovery and limited number of organisms with the
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ability to adapt to such an environment. Historically, annual maintenance

dredging and the heavy pollution associated with commerial shipping have
resulted in a relatively unproductive biotic regime in the harbor. Some
Coelenterates, Annelids, a few Bryozoans, and Arthropods still inhabit the
estuary, and at certain times, polychaetes are abundant. The most predominant
invertebrates are gaper and little-neck clams and ghost shrimp. Phytoplankton
(free-floating microscopic plants, algae) makes up the prircipal plant life in
the estuary. The shallow muddy floors of the Inner Harbor support growths of
some larger algal forms: Chiefly Bryopsis corticulans, Ulva sp., and
Gracilaria sjoestedtii.

5.07 Plan A - No Action. Due to deepwater navigation and maintenance
dredging in Oakland Inner Harbor, the existing channel bottom would be kept in
a state of change. Disposal operations at the Alcatraz disposal site are
expected to continue, with possible additions of maintenance dredged material

if Richmond and Oakland Outer Harbors are deepened.

5.08 Plan B - Optimum Plan of Improvement. The tentatively selected plan of
improvement would generally have minimal effects on benthos since the dredging
would occur in Inner Harbor and entrance channels presently maintained by the

Corps of Engineers. However, widening at certain locations along the Inner
Harbor would impact benthic communities not normally stressed by annual
maintenance activities. Initial and future maintenance dredging would impact
an additional 31.1 acres of benthic habitat.

EYERGY

5.09 Present Conditions. Fuels and electricity are used for transporting
cargo, workers and operation of Port facilities.

5.10 Plan A - No Action. Energy consumption would increase with respect to
the use of waterborne commerce if the channel is not deepened. The shipping
industry is expected to increase vessel sizes. Without deepening, the channel
could not accommodate fully-loaded deep-draft vessels. Either smaller vessels
or larger vessels with lighter loads would experience tidal delays. Future
port expansion and development would increase the amount of energy consumed to
process cargo handling at the port.

5.11 Plan B - Optimum Plan of Improvement. This plan would maintain the
existing channel configuration at a deeper depth. Benefits derived from

channel deepening consist of transportation savings on cargo passing through
Oakland Inner Harbor and savings in travel time. Transportation savings would
accrue due to the use of larger ships transporting goods over the waterway,
reducing the unit cost of transport.

HYDROGRAPHY

5.12 Present Conditions. In the San Francisco Bay complex, dredged shipping
channels are out of equilibrium with the natural sedimentation processes.
Maintenance of dredged channels is required for navigation purposes, since the
channels, with few exceptions, will tend to regain the equilibrium depth of

their surroundings. Sediment settling in deepened channels may be derived
directly from sediment inflow to the Bay or it may be derived from some part
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of the resuspension-recirculation-redeposition cycle. Shoaling
(sedimentation) rates in the dredged channels are not constant but vary from
year to year, depending on the varible sediment Inflow volume, wind-wave
action and current velocities. During a seaso- of exceptionally high sediment
inflow into the Bay, dredged channels will normally experience higher
sedimentation rates than usual. The same process occurs in the shallow areas
where the energy level is low and accumulation of sediment is greatest.
Similarly, flow velocities in dredged channels are usually not great enough to
maintain depths required for navigation purposes. For this reason, sediment
that accumulates in navigation channels will remain there until they are
dredged.

5.13 Plan A - No Action. The existing depth of Oakland Inner Harbor

navigation channel is -35' MLLW. Annual maintenance dredging of the channels
is expected to continue. Existing hydrographic conditions would not change.

5.14 Plan R - Optimum Plan of Improvement. The plan would create a 43-foot
deep channel which would serve vessel traffic projected to 2035. Annual
maintenance dredging would increase to 210,000 c.y. About 10,000 c.y. would
be added to the existing annual maintenance dredging quantities. The deeper

channels would not change the volume of the tidal prism or current patterns.

COMMFRCIAL SHIPPING

5.15 Present Conditions. Tidal delays tend to become more pronounced when
deeper draft vessels operate in the 35-foot deep navigation channel. This has
a negative effect on efficiency in commodity transport.

5.16 Plan A - No Action. Economic projections in Appendix B show

containerized cargo tonnages handled by terminals along the Inner Harbor
Increasing from 2,150,000 in 1986 to 6,895,000 by 2006. Tidal delays will
become longer and more costly for larger vessels coming into service. Light
loading of others would tend to increase transportation costs. Larger vessels
would have limited access to the Inner Harbor terminal facilities. Plans to
redevelop Inner Harbor facilities would not achieve full potential for

effectiveness.

',17 Plan B - Optimum Plan of Improvement. Benefits equal to t34,866,000 a
year in transporatation savings, due to reduced tidal delays and lower unit
costs for waterborne commerce passing through terminals along the Inner
Harbor, are estimated to result from deepening channels to 43 feet.

NAVIGATION SAFETY

5.18 Present Conditions. The Inner Harbor was originally designed for

two-way traffic. Tncreased ship lengths and widths have made this
impossible. Tn addition, the entrance channel requires widening to insure
adequate maneuvering safety. An adequate area for the entrance and Tnner
Harbor channels would reduce hazards.

5.19 Plan A - No Action. Tidal conditions would determine adequate depths
for safe passage of larger deep-draft vessels. Maneuvering at the entrance
channel would be very limited. The risk of hazards or accidents is assumed to
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be directly proportional to the size of vessels, speed, channel dimensions,
and number of boats utilizing the channel.

5.20 Plan B - Optimum Plan of Improvement. This plan would adequately meet
the navigational safety objective.

FNDANGERED AND THRFATENED SPECTES

5.21 Present Conditions. The least tern colony site is located on the
Alameda Naval Air Station. The Naval Air Station serves as an active base for
both aircraft and ocean-going vessels. It is bounded by water on three-sides;
Oakland Inner Harbor Channel lies to the north. This nesting colony is
considered to be the principal northern California nesting colony of the
California least tern. Nesting sucess since 1979 has not been consistent.
Only in 1981 was nesting success considered very good. Although the 1982
nesting activity at tha Naval Air Station was high (75 nests recorded), no
young were known to survive. Management and monitoring programs implemented
by the U.S. Navy in conjunction with the Golden Gate Audubon Society will
continue through 1983.

5.22 Plan A - No Action. At this time, it is difficult to predict the future
productivity of the nesting least terns at the Naval Air Station. The lack of
construction activities related to channel deepening in the Oakland estuary
would not necessarily affect the future reproduction success of the least

terns since factors associated with the nesting site are presently influencing
the outcome of survival of young. Although continued attempts in the future
to improve the success of this nesting colony are anticipated, the limited
number of young surviving during the last four years is foreboding.

5.23 Plan B - Optimum Plan of Improvement. Implementation of this plan would
require about a two-year period of construction. No direct effects upon the
nesting site would occur from project construction. However, dredging would
occur in the Oakland estuary over this period of time. Short-term effects
would include increased turbidity at the dredging site, increased traffic due
to barge hauling dredged material to the disposal site and increased activity
In the estuary from the dredging equipment. Fxisting available information is
not adequate to define the role the Oakland estuary plays in the foraging
habits of the least tern. Limited observations made during the 1982 nesting
season indicated that most tern feeding occurred to the south and southeast of
the nesting site. However, because of the sensitive nature of the nesting
colony and its limited reproductive success, any disturbance related to
foraging, however slight, must be considered potentially harmful.
Consultation with the UT.S. Fish and Wildlife Service in accordance with the
requirements of Section 7, Fndangered Species Act, as amended, has been
requested in conjuction with the review period of this Draft Environmental
Tmpact Statement (see Appendix D).
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SECTION 6 - PUBLTC TNVOLVEMENT

6.01 Public Tnvolvement Program. A Reconnaissance Report on results of stage

I studies was distributed to a limited number of State and Federal Agencies,

the Port of Oakland and local Interests in Alameda in February 1981. This
Reconnaissance Report described Initial studies and Included a plan of study.

Comments generated included: (1) existing intertidal habitat along the inner
harbor shore should not be lost: (2) potential for greater environmental

effects from new dredging or channel widening should be discussed; (3) any

dredging work to be performed should be accomplished by least environmentally

damaging method or mix of methods; (4) the availability of hopper dredges

should be clarified; (9) Port of Oakland fill was opposed; (6) emphasis was
placed on potential for adverse effects upon Posey and Webster Streets tubes;

(7) Impacts to State highways and local arterials for traffic and
transportation Impacts generated by growth potential should be assessed; (8)

disposal of dredged material at the Alcatraz site should be performed on ebb

tide; (9) until demonstrated otherwise, the Merrit Sand and Alameda Formation
are considered to he usable significant sources of groundwater. The

intermediate public meeting to discuss findings of the plan formulation

document was held In July V)82. A stage 2 report, or plan formulation

document, was prepared and received limited distribution. At this public

meeting, widespread support was demonstrated by various users
representatives. Additional significant comments were provided: (1) two

maneuvering areas should he incorporated into the proposed channel
improvements - one at middle harbor terminal and a second at the Grove Street

slip; (2) feasibility of commercial uses of sandy material; and (3) turn
widening at mile three would impact mooring and dry dock facilities of Todd
Shipyards. A final public meeting will he held after circulation of the Draft

Feasibility Report and Environmental Impact Statement.

6.02 Required Coordination. Remaining !oordination to he completed with the

circulation and review of this Draft ETS includes: (1) the receipt of the

U.S. Fish and Wildlife Service biological opinion In accordance with the
Yndangered Species Act; (2) filling of the Final EIS with FPA" (3) concurrence

from the State Historic Preservation Officer on cultural resources; and (4)

compliance with the Fish and Wildlife Coordination Act requirements to include

the Final Peport of the U.S. Fish and T.ild]Ife Service in the report to be

submitted for project authorization.

6.3 Statement Recipients.

T. EDFRAL

-Advisory Council on Historic Preservation

-Federal Maritime Commission, Pacific District

U.S. Department of Commerce

-Region TY

National Oceanic and Atmospheric Administration
-National Marine Fisheries Services, Southwest Region
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Maritime Adminstration
-Western Region

-Economic Development Administration

U.S. Department of the Tnterior

-Office of the Secretary, Pacific Southwest Region

-Regional Environmental Officer

Fish and Wildlife Services

-Region I

-Division of Ecological Services
-Endangered Species Office

Geological Survey
National Park Service

-Tnteragency Archaeological Services

-Western Region

IT.S. Department of the Navy
-Twelfth Naval District

-Navy Public Works Center, San Francisco Bay Region

U.S. Department of Transportation

Coast Guard, Twelfth District

-Aids to Navigation Branch

-Vessel Traffic Service

-Federal Highway Administration, Region TX

U.S. Environmental Protection Agency

Region TX
-Librarian

-FTS Coordinator

-Office of Federal Activities

TT.S. Representatives in Congress
-Honorable Eugene A. Chappie

-Field Pepresentative to Eugene A. Chappie, Chico

-Ronorable Ronald V. Dellums

-Field Representative to Ronald V. Dellums, Oakland

TI.S* Senators

-Honorable Alan Cranston

-Field Representative to Alan Cranston, San Francisco

-Honorable Pete Wilson

-Field Representative to Pete Wilson, San Francisco

TI. STATF

Business, Transportation and Housing Agency

-Department of Transportation
-CAT,TRANS

The Resources Agency
-Air Resources Board, Evaluation and Planning Branch

-Department of Conservation
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Department of Fish and Game
-Region 3
-Marine Research Branch

-Department of Boating and Waterways
-Department of Navigation and Ocean Development
-California Regional Water Quality Board, San Francisco Bay Region
(under Water Resources Control Roard)

-Department of Water Resources, Statewide Planning Branch
-California State Lands Commission

-San Francisco Bay Conservation and Development Commission
-State Historic Preservation Officer

-State Clearinghouse, Office of Planning and Research

TIT. REGIONAL, COUNTY AND CITY

Alameda County
-Board of Supervisors
-Planning Department

-Department of Public Works

Association of Bay Area Governments
.-Executive nirector
-Plan and Project Review Division

-AART, Director of Planning

-Bay Area Air Pollution Control District

City of Alameda
-Postmaster
-B~ureau of Electricity

City of Oakland
-Mayor
-Director of City Planning
-Main Library
-Postmaster

Citv of Richmond
-Planning Director

-Main Library
-Postmaster

City of San Francisco
-Environmental Review Officer
-Main Library

-East Bay Regional Park District

-Metropolitan Transportation Commission
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TV. TNTFREST GROUPS (including conservationists, ecologists,

environmentalists, pilot associations, recreational boating

associations, educational Institutions and local businesses)

-American President Lines, LTD

-Bar Pilots Association

-California Tnland Pilots Association Custom House

-Californla Tomorrow

-California Wildlife Federation

-renter for TUrban Affairs, Northwestern University

-Department of Biology, S.F. State University

-Fcology renter (Berkeley, San Francisco)

-Environmental Defense Fund

-Golden Gate Audubon Society

-Kaiser Engineers

-Law's School of Marine Engineering

-League of Women Voters

-National Audubon Society, Western Representative

-Oakland Chamber of Commerce

-Oceanic Society, S.F. Bay Chapter

-Ohlone Audubon Society

-People for Open Space

Port of Oakland
-1)i rector

-Board of Harbor Commissioners

-Port of Redwood City

-Port of Richmond

-Port of San Francisco

-Ports & Terminals Bureau, Inc., Northern California

-Save San Francisco Bay Association

FIS-30

i



-Shipyard and Marine Ship Laborer's Union No. 886

Sierra Club
-S.F. Office

-Conservation Chairman, S.F. Ray Chapter

-Society of California Archaeology, California State University

-Todd Shipyard Corporation, San Francisco Division

-United States Lines

6.04 Public Views and Responses (Appendix 1). Several public views and
concerns had major influence on the study and wpre incorporated into the
assessment and evaluation process of the study. Briefly, some of the public
concerns and their roles in the conduct of the study are described below:

-Potential for greater environmental (ecological) effects from new
dredging or channel widening should be discussed. The Rar Channel width would
not he altered from that width determined to be adequate for safety in the
Oakland Outer Harbor project (as mentioned previously, model studies will be
performed to determine the appropriate width at the Bar Channel). Channel
widening of the inner harbor channels considered in this analysis is the
minimum required for safe navigation.

-Disposal of dredged material at the Alcatraz disposal site should be
performed on ebb tide. This recommendation was incorporated into the disposal
operation.

-Two maneuvering areas should be considered in the proposed
improvements. After analysis, these recommendations were incorporated into
the proposed improvements within the physical constraints of the channel
configuration existing at the two locations.

-Because of the potential for adverse effects upon the Posey and Webster
Streets tubes (underground traffic corridors), a distance of about 610 feet
has been maintained to provide a buffer area between the upper limit of the
channel improvements and the tubes.

-The Merrit Sand, and Alameda Formation aquifers have been identified as
potential usable sources of groundwater. Further intensive study has been
included to identify the extent of the aquifer and to establish mitigative
measures to alleviate or remove the potential for adverse effects.

-The improvements proposed during plan formulation were noted to affect
mooring and dry dock facilities of Todd Shipvards. As a result, channel
widening at about mile three was reduced to avoid such encroachment.
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LIST OF PREPARERS

Name and Professional

Responsibility Expertise Experience Discipline

Richard Stradford Archaeology 2 Years Cultural Archaeologist

(Cultural Resources) Resource Managment

Lester Tong Riology 10 Years ETS and Zoologist

(ETS Coordinator)

Prank Andres Pconomics 16 Years, Trans- Economist

(Economist) portation and
Navigation Economics

Robin Mooney Vavigation 11 Years, ETS, Civil Engineer
(Chief of Project and Coastal and Technical Reports,

Evaluation Planning

qection)

Frank Best vngineering Years, Engineering Civil Engineer

and Design

The above listed staff were primarily responsible for preparing this Draft ETS.
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APPENDIX A

FNVIPONMENTAI, ASSESSM1FNT OF MANAGEM4ENT MEASURES

METHODOLOGY

A broad range of alternative management measures for improvement of the

deep draft navigation channels in Oakland Inner Harbor were considered in this
study. Preliminary evaluation of the impacts of alternative scopes of channel
dredging and sites for disposal of dredged material began with the

construction of "Impact Trees" shown on Figures 1 and 2. This procedure was

used to identify resources likely to be beneficially or adversely affected by

the alternative management measures. A qualitative assessment of impacts that

alternative management measures would have is shown in Table A-I. Definitions

of Study Area Flements are listed on Table A-2.

MANAGF.MENT MFASPES

Narrative descriptions of alternative dredging sites and disposal sites
evaluated in this study are provided In the following paragraphs.

Tescrlptlons of dredging methods are described in the main report but not in

this appendix since their impacts occur at the dredging sites and disposal
sites. The narrative for each management measure includes a summary of the

preliminary assessment of impacts that the measure would have on significant
resources in the study area.

NO ACTION. This alternative would retain the existing 35-foot deep
navigation channel with its periodic maintenance dredging program. The most

significant change would be the increasing navigation hazard as bigger ships

come into Oakland Inner Harbor. This would increase transportation delays for
commercial shipping. The no action alternative is the basis from which the

impact of other alternative plans are measured and therefore by definition
causes no impacts.

T PlnGTNC STTF9

4-MTLE REACH. This measure includes deepening of the reach from the
harbor entrance to Clay Street Piers from 35 to 43 feet below mean lower low

water datum. There would be a short-term adverse effect from sediment
disturbance of dredging activities; there would be an increase in turbidity

and a depressed dissolved oxygen level due to dredging. Long-term effects
would depend on use of the channel and regulations to control water

pollution. Rottom organisms living in the dredged area would be removed and
displaced from the channel, however replenishment of the disturbed areas by

bottom species can be expected. Deepening of this reach would have a
significant benefit to existing and future deep-draft vessels expected in the

harbor, by reducing potential hazards and delays.

6-MILE REACH. This measure includes deepening of the reach from the
harbor entrance to Fortman Turning Basin from 35 to 43 feet below mean lower

low water datum. This would include replacement of the two submarine tubes

with a high arch bridge and extension of the 4-mile reach to Include a larger

A-I



area of the Inner Parbor. The measure would also involve short-term adverse
effect of turbidity due to dredging. Removal of the Posey-Webster Street
tubes could significantly increase this turbidity. Removal of the submerged
tubes and bridge construction would require temporary rerouting of traffic
which would adversely impact air quality in localized areas outside the proj-
ect area. Perouting of traffic due to tube removal could also temporarily
affect fuel consumption by usual automobile traffic. Removal of the submerged
tubes would have a temporary adverse impact on traffic. Although temporary,
the effect would be significant for Naval Air Station traffic, College of
Alameda traffic, and buses and cars which would be rerouted until a bridge was
constructed. There would be resulting increases in noise, air pollutants and
travel time for the rerouted traffic as well as secondary impacts to area
residents. The Posey-Webster Street submerged traffic tubes are considered an
historic structure. Removal of them would be a significant adverse effect.

WTPFtNTFD FrTPANCF BAR CHANNEL. Increasing the existing Bar Channel width
from 800 feet to 1,000 feet was considered during the initial plan formulation

stage of this study. Tlowever, advanced engineering and design studies for the
authorized Oakland Outer Harbor navigation improvements are also underway.
Since a model simulator for Oakland Outer Harbor improvements will be
performed in the advanced design stage, width consideration to support
unrestricted two-way traffic for large vessels presently in operation during
all tidal conditions of the Bar Channel would be investigated. For purposes
of this report, the Bar Channel width will remain 800 feet until such further
investigations determine otherwise. Any modification to the Bar Channel width

undertaken under the Oakland Outer Harbor improvements would not significantly
affect the Oaklnad Inner Harbor improvements. Since the difference in
recommended chanel depths between the two projects is only one foot.

DEEPFNED ENTRANCE BAR CHANNFL. This measure involves deepening the 42
foot deep entrance Bar Channel, authorized by the Oakland Harbor project an
additional foot to 43 feet for better access of larger ships into Oakland

Inner Harbor. The 43-foot depth was determined to have the maximum net
benefits for the Oakland Inner Harbor facilities.

nTRPOSAT. SITi'S

100-FATHOM (OCEAN). The site (SF 7) is located south of the Farallon
Islands at Latitude 37°31'45"N and Longitude 122 0 59'00"W, 29.6 nautical

miles from the rolden Cate. The depth is 100 fathoms or 600 feet.
netermInation to use this site is on a case-by-case basis. The site is now

located within the newly-designated Point Reyes/Farrallon Islands Marine
Sanctuary and is no longer available for use, although a replacement site may
be designated in the future. Mixing characteristics are not as pronounced as
found other sites. Increased bottom turbidity and associated dissolved oxygen
depression have the potential to smother benthic organisms at the site. The
long distance from Oakland Inner Harbor would significantly increase the

amount of fuel used, versus other disposal methods.

BAR (OCEAN). This site (SF 8) is parallel to and 6,000 feet south of the
San Francisco Bar Channel five miles outside the Colden Gate. The site has
been used for sand disposal. Placement of silty-clay at the site could result
in longer periods of turbidity. Disposal could increase the probability of

A-2
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introducing dissimilar sediments into the littoral environment. Increased
bottom turbidity and associated dissolved oxygen depression have the potential
to smother benthic organisms at the site. However, organisms Inhabiting the
Bar are generally evolved for efficient locomotion and the ability to escape
sustained burial. The long distance, although less than the 100-fathom site,
would significantly increase the fuel consumption of a deepening project,
versus use of closer disposal sites.

RAY DTSPOSAL. There are three Ray aquatic disposal sites which have been
designated for continued use as dredged material desposal sites. Carquinez
Strait (SF 9) is 0.8 nautical miles from Mare Island Straits entrance; San
Pablo Bay (SF 10) is ?.6 nautical miles northeast of Point San Pedro; Alcatraz
(SF 11) is about 0.3 nautical miles south of Alcatraz Island.

flue to the distance of SF 9 and 10 from Oakland Inner Harbor and the
closer proximity of SF 11 to the Golden Gate Bridge, the Alcatraz Site has
been selected for further evaluation. It is preferable environmentally. The
site is characterized as a deep, high energy area, dynamic both physically and
biologically. Material dispersion of unconsolidated sediments is expected to
occur within several minutes. Associated with sediment disturbance are
certain temporary chemical changes In the water column. Since Bay mud is
typically in an oxygen deficient state, oxygen is taken from the water column
when the sediment is resuspended during disposal. This oxygen reduction in
the water is localized at the disposal site and is short-lived. Toxic
substances also associated with Bay sediments have not been found to be
readily released from sediment attachment and into the water column.

The Alcatraz disposal site is considered a high energy area characterized
by high currents and scouring of the bottom. Animals residing in this area
will experience some burial during disposal because consolidated material
(stiff clays) will not be readily dispersed. It is expected that losses at
the disposal site would he minimal since marine organisms in the water column
(plankton and fish) will not be adversely affected. Prolonged increases in
turbidity over ambient levels could, among other effects, impair filter
feeding organisms. Any such effect resulting from the proposed disposal
activities would be very temporary and localized due to the non-continuous
discharge schedule.

PORT OF OAKLAND FILL. This is a potential fill site in Oakland Outer
Harbor next to the east approach to the Ray Bridge. It is a lO-acre site,
primarily Bay. This site is the only alternative for nearby fill. By filling
the site, the capacity of the Outer Harbor could be nearly doubled. The need
for such expansion is not expected until about year 2000 and may be
accommodated at more favorable sites. Ray fill could significantly affect
water circulation in Oakland Outer Harbor, impacting sedimentation and thus
maintenance dredging requirements. The potential for short-term degradation
of local water quality could increase which reduced circulation.

Fill would cover a considerable amount of benthic habitat. There also is
an area of mud flat at the site. Covering of organisms that inhabit the mud
flat would be a significant adverse impact on higher trophic levels that
depend on them for food; diving waterfowl and bottom feeding fish in
particular. Some type of mitigation would be required for any Bay fill. Fll
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activities would have some minor impacts on the navigation channel at Oakland
outer Harbor by adding dredge, barge and/or pipeline into the existing traffic
area. A development on the fill would increase the amount of vessel activity
in the navigation channel. Fill and ultimate port development would
significantly benefit commercial shipping at Port of Oakland and would
increase traffic and cargo transportation activities in the area. Future
studies would be needed to evaluate traffic and resultant air quality impacts
If this alternative Is seriously considered.

PUMP TO PFLTA. The use of pipelines for long distance transport of
dredged material to reconstruct existing peripheral levees on the Delta

Tslands has received serious consideration. Additional costs would be
incurred due to the need for retention dikes to contain and to process or
".condition" the slurry dredged material for fill purposes. Extended time
would be required to drain, evaporate and scarify the Bay mud before it Is
suitable for the repair and reinforcement of levees. Also, the use of dredged
material for levee enhancement is limited to selected sites because of the low
erosion resistance of most to the dredged material In the Bay. Because of the
potential for dike failure and area settling, rehandling and transportation
costs involved, as well as the navigational problems presented by direct
pipelines; transporting material to the Delta levees is not considered
feasible at this time.

MARSH flRFATTON. Section 150 of the Water Resources Development Act of
1976 provides for marsh creation with dredge sediments to restore the
environmental quality lost by historic marsh destruction. Restoration of
marsh at various salt ponds in the South Bay has been considered In other
projects, but their locations and limited capacity have hampered

implementation. If used for disposal, the area would be consolidated, graded
and planted and the external dikes breeched to restore tidal action to the
area. The pump distance for this measure would be about 30 miles from Oakland
Inner 1arbor.

UPLAND DISPOSAL The only upland disposal site known to exist in the

study area Is a proposed development called Alameda Marina Village on 156
acres of land in Alameda, along the Inner Harbor hannel east of the Webster
Street and Posey tubes. Although the area is a potential recipient over the

next 7 to 10 years for some dredge material, the developer has stated that

excavation activities planned for development of the area will create an

excess of material over that required for fill and therefore fill from a Corps
project is not needed. Due to the lack of an available upland disposal site,

this management measure was not considered feasible.
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TABLE A-2

DEFINITIONS OF STUDY AREA ELEMENTS

PHYSICAL ENVIRONMENT

Topography - The surface features of the study area.

Hydrography The underwater features of the study area.

Geologic Hazards - Hazards stemming from the geology, such as seismicity,

liquefaction and tsunamis.

Water Quality - Quality of the water as it pertains to established criteria.

Water Circulation - Movement and mixing of water.

Wave Action - The action of waves.

Erosion/Sedimentation - Removal and deposition of material by water.

Prime & Unique Agricultural Land - Cropland, pastureland, rangeland, forest
land or other land, but not urban built-up land, which is capable of being

used as (1) prime or lands whose value derive from their general advantage as

cropland due to soil and water conditions; or (2) unique of lands whose value
derive from their particular advantage for growing specialty crops. The U.S.

Soil Conservation Service determine these designations.

Sediment Quality - The chemical and physical properties of sediments in the

study area.

Air Quality - The condition of the air in and adjacent to the study are in

terms of its fitness to support life.

Noise - Sound without value.

BIOLOGICAL ENVIRONMENT

Plankton - Free floating microscopic plant and animal life.

Benthos - Bottom dwelling flora and fauna.

Fish - Free swimming cold-blooded aquatic animals.

Wildlife - The fauna found in the project area.

Wetland Vegetation - Plants which tolerate or are adapted to qaturated soil

conditions.

Rare & Endangered Species - Flora and fauna that has been designated as rare

or endangered by State and Federal authorities.
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TABLE A-2

continued

SOCIO-ECONOMIC ENVIRONMENT

Number of Inhabitants - Number of people inhabiting the study area.

Government and Civic Activites - Activities by government entities at various

levels.

Land Use - Use of the land within the study area.

Displacement of Population. The act whereby an entity acquires land and

associated facilities, requiring residents to move elsewhere.

Desirable Community Growth - Community growth is defined as an increase in

community population with a corresponding increase in community services and

facilities. Community growth is desirable when it is consistent with stated

community goals and values.

Desirable Regional Growth - The rates of economic and population growth in a

region that are consistent with publicly defined objectives.

Community Cohesion - Community cohesion is the unifying force of a group due

to one or more characteristics providing a commonality.

Aesthetic Quality - Aesthetics refer to the perception of natural and manmade

beauty and the judgment involved in deciding what is beautiful.

Cultural Resources - Any building, site, district, structure, object, data or

other material significant in history, architecture, science, archeology or
culture.

Recreation & Leisure - Any form of play, amusement or relaxation engaged in

during leisure time and facilities utilized in such activities.

Transportation and Traffic - Transportation is defined as the type, ease and

degree of accessibility to desired locations by people from both local and
regional points or origin. Traffic is defined as the movement of vehicles

along roadways within the study area.

Public Facilities & Services - The availability and adequacy of facilities and

services for the public.

Local Government Finance - Tax revenues, bonds, property values, public

facilities and public services are some of the component parts of local

government finance.

Business & Industrial Activity - Business and industrial activity comprises

all producers of goods and services - they include all firms engaged in such
production.

Natural Resources - Actual and potential forms of wealth existing in nature,

including both living and non-living resources.
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TABLE A-2
continued

Man-made Resources - Structures, objects, or sites which have been planned,
designed and constructed by man.

Employment/Labor Force - Employment consists of remunerative engagement in any
occupation, business, trade or profession. The labor force consists of all

persons 16 years of age and over.

Commercial Shipping - The business of shipping goods by private enterprise.

Energy - Power from the burning of fossil fuels, the operation of nuclear
power plants, the tapping of geothermal and hydroelectric power sources, and
other sources such as the wind, the sun, tidal action, and hydrogen.

Navigation Safety - The safe operation of water craft upon a waterbody.

Agricultural Activity. - Agriculture is the production of plants and animals
useful to man, including processing and distribution for man's use.

A-13
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OAKLAND INNER HARBOR CALIFORNIA
APPENDIX B

ECONOMIC EVALUATION

GENERAL

B-i. Presented in this section is an evaluation of benefits associated with

the deepening of Oakland Inner Harbor. These benefits vary from $16,951,000

average annual for 37 feet to $35,296,000 for 45 feet (Table B-13).

B-2. A proposed project is considered economically justified if the average

annual benefits equal or exceed the average annual costs. If more than one

channel depth is justified, than the optimum depth, which has the greatest net

benefits, is selected for recommendation. For purposes of analysis the

project is considered to have an economic life of 50 years. Project year one

is considered to be 1986. All benefits and costs are in January 1981 price

levels, and were calculated using the FY-82 Federal discount rate of 7-5/8

percent.

THE NEED FOR CONTAINER FACILITIES

B-3. Underlying the desire for improved navigational channels at Oakland

Inner Harbor is the need for additional container facilities in the Bay Area.

Recent studies conducted by the San Francisco District Army Corps of Engineers

indicate that the existing facilities at Bay Area ports are insufficient to

meet long-term needs of container operations in the Bay Area.

B-4. Non-container shippers also use the channel, but an examination of their

current and projected operating drafts indicated they would not benefit from

te channel deepening. Consequently, they were not included in the benefit

evaluation.

CURRENT CONTAINER COMMERCE

B-5. At present, there are three shipping companies (American President

Lines, Ltd., United States Lines, and Seapac Container Service) with a total

of 26 vessels involved in container traffic in the Oakland Inner Harbor.

According to data supplied to the Corps of Engineers by American President

Lines, the average weight per (TEU) container was 6.54 short tons inbound and

12.43 short tons outbound. Given the differences in average weight per

container and in percent of empty containers inbound and outbound (50 percent
and II percent, respectively, 1974), vessels on the average are light loaded

by approximately one foot. The commodities carried by each of the three

container lines serving the same route tend to be similar; consequently, the

same container weights were applied to container data supplied by the United

States Lines and Seapac Container Service for which the data were supplied in

units of containers. The resulting base-year (1978) tonnages were determined

to be about 1.8 million short tons. As a check, the Port of Oakland was asked

to provide the percentage of total Inner Harbor tonnage represented by each of

the carriers for 1978. The resulting figure for total tonnage at Oakland

Inner Harbor was also approximately 1.8 million short tons.

B-1



"omrATMFR CARCO PROJECTTONS

B-6. Future container cargo for Oakland Inner Harbor was projected relying
on the recently completed San Francisco Bay Area Cargo Forecast prepared under
contract for the Corps l/. This study indicated container tonnages would
increase at different rates on different routes. On Trade Route 2q, in which
the companies using the Tnner Harbor are involved, the following "baseline"
growth rates were projected for the Bay Area as a whole: 1978-1990, 9.5% per
year: 1190-2000, 5.5%: 2000-2020, 5%. The projected container tonnages for

Oakland Inner Parbor are shown on Table B-2.

R-7. The new Charles P. Howard Container Terminal was constructed by the
Port of Oakland within the Inner Harbor in 1982 and consists of two berths.
The terminal includes an area of approximately 42 acres. Approximately

',150,000 tons of container cargo is projected to be moving over the waterway
by 1986. This represents a 19% increase over base year (1978) tonnage. For
this evaluation the increase in commerce was estimated to increase at that
point (with the 4th terminal) at the annual rate of 6 percent per year up to
2006 at which time it is assumed the total tonnage handled at Oakland Inner
Harbor would level off. This is considered consistent with the contract study
and further reflects limitations and specific development at the Inner
Harbor. The cargo forecast study also included "high" and "low" projections,

the results of which are shown in paragraph B-18.

TABLE B-2

CONYTATNFR TONNACFS, 1986-2036
BASE PROJECTION

OAKLAND INNER HARBOR
(Short T'ons)

TRADE ROUTE 198T 1996 2006-2036

tar East (Route 29) 2,150,000 3,850,000 6,895,000

rECxNT 'ONTAINER MOVFMNVTS

B-8. Data for the first six months of 1979 on Table B-3 indicate growth

rates consistent with the container cargo projections.

I/ Recht Hausrath & Assoc. and Temple, Barker & Sloan, Inc., June 1981,
This study was conducted as part of the Corps of Fngineer's

In Depth Study for the ports in San Francisco Bay.
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TABLE B-3

DISTRIBUTION OF 1979 CONTAINER MOVEMENTS, OAKLAND INNER HARBOR

Draft * Offloaded (TEU's) Onloaded Total (TEU's)** % Round Trips

24' 6,736 8,336 15,072 7 10
30' 6,452 7,219 13,670 7 9
31' 24,504 28,176 52,680 26 30
32' 24,950 25,348 50,298 25 37
33' 27,298 34,722 62,020 30 43

34' 2,8Q2 4,174 7,066 3 4
Unknown 1,752 1,608 3,360 2 3

94,584 109,582 204,166 100

*Figures are rounded

**The average weight per loaded container, 6.54 short tons inbound and 12.43

short tons outbound, was supplied by American President Line and applies to
the other lines as well. Application of these factors to the number of
containers offloaded and onloaded indicates 1,980,000 short tons of
containerized cargo was handled by container terminals in the Inner Harbor in
1979.

METHOD OF ANALYSIS

B-9. Oakland Inner Harbor is located adjacent to the Oakland Outer Harbor.
An analysis of ship operating practices revealed that vessels expected to call

at Oakland Inner Harbor will tend to travel the same Far East rcute and
service the same general areas as those presently calling at the Oakland Outer
Harbor. This similarity between container operations at Oakland Inner Harbor
and Oakland Outer Harbor suggested application of the BERH procedure used in

its analysis of Oakland Outer Harbor. (See Board of Engineers for Rivers and
Harbors (BERH) "Digest Of Economic Analysis, Report to the Board of Engineers
for Rivers and Harbor, Oakland Outer Harbor, California", June 1978.) This
was consequently used as a methodology in the Oakland Inner Harbor analysis.

VESSEL FLEET COMPOSITION

B-10. At the present time, the drafts containerships utilized at Oakland
Inner Harbor are being constrained by the existing 35-foot depth.

B-3



Recently vessels have been developed with drafts of approximately 35' that are
designed to carry greater tonnages than in the past. These new containerships
are operated at suboptimum levels of efficiency compared to vessels that carry
larger cargoes with deeper drafts. Given these recent developments in the
container vessel fleet, the calculation of benefits was based on the existing
vessels at the port with an array of optimum vessels for every depth being
phased in over the first decade of the projection period. The composition of
the vessel fleet was based upon a projection to the year 2000 of the Pacific
Basin container carrying vessels, prepared by the Office of Maritime
Technology, U.S. Maritime Administration (MARAD). I/ Tables B-4, 5 and 6
appending the text show the percent distribution of cargo expected to be
carried in various draft ships with different channel depths by decade.

1/ "A Study of the Future Requirements for Ships That Will be Engaged in the
U.S. World Trade for Both the Short and Long Term," U.S. Maritime

Administration.
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TABLE B-4

PERCENT CONTAINER CARGO CARRIED IN VARIOUS

SIZE SHIPS AT VARIOUS PROJECT DEPTHS I/

FOREIGN TRADE

1986

Maximum

Draft Alternative Channel Depths (FT)
(FT) 35 37 40 41 42 43 45

29 3.2 2.4 1.9 1.8 1.8 1.8 1.8

30 6.6 4.7 3.7 3.5 3.4 3.4 3.4

31 7.1 5.1 4.0 3.8 3.8 3.7 3.7

32 12.4 9.6 8.1 7.9 7.8 7.7 7.7

33 16.1 11.7 9.3 8.9 8.8 8.7 8.7

34 28.1 25.5 24.1 23.9 23.8 23.7 23.7

35 26.4 24.3 23.2 23.0 22.9 22.9 22.9

36 9.1 8.1 8.0 8.0 7.9 7.9

37 7.5 6.8 6.7 6.6 6.5 6.5

38 4.1 4.0 4.0 4.0 4.0

39 4.5 4.5 4.4 4.4 4.4
40 2.2 2.9 2.9 2.9 2.9

41 1.1 1.1 1.1 1.1
42 0.7 0.6 0.6

43 0.6 0.6

l/ From the MarAd Pacific Basin containership mix adjusted for Oakland Inner

Harbor.
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TABLE B-5

PERCENT CONTAINER CARGO CARRIED IN VARIOUS
SIZE SHIPS AT VARIOUS PROJECT DEPTHS 1/

FOREIGN TRADE
1996

Maximum
Draft Alternative Channel Depths (FT)
(FT) 35 37 40 41 42 43 45
29 2.7 1.7 1.1 1.0 0.9 0.8 0.8
30 4.2 2.2 1.1 0.8 0.6 0.4 0.4
31 4.7 2.6 1.3 1.1 0.9 0.7 0.7
32 9.7 6.7 3.9 3.5 3.2 3.0 3.0
33 15.0 9.5 6.7 6.5 6.1 5.6 5.6
34 33.4 28.9 26.2 25.5 25.1 24.8 24.8
35 30.2 26.7 24.5 24.1 23.8 23.5 23.5
36 11.1 9.3 8.9 8.6 8.4 8.4
37 10.5 8.8 8.4 8.3 7.9 7.9
38 6.0 5.8 5.6 5.5 5.5
39 6.6 6.3 6.1 5.9 5.9
40 4.5 5.1 5.0 4.8 4.8
41 3.0 2.9 2.9 2.9
42 2.9 2.9 2.9
43 2.9 2.9

I/ From the MarAd Pacific Basin cortainership mix adjusted for Oakland Inner
Harbor.
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TABLE B-6

PERCENT CONTAINER CARGO CARRIED IN VARIOUS

SIZE SHIPS AT VARIOUS PROJECT DEPTHS I/

FOREIGN TRADE

2006-2036

Maximum
Draft Alternative Channel Depths (FT)
(FT) 35 37 40 41 42 43 45

29 1.2 0 0 0 0 0 0

30 0.8 0 0 0 0 0 0

31 2.6 0 0 0 0 0 0

32 6.0 2.5 0 0 0 0 0

33 14.2 8.7 2.7 1.3 0.7 0 0

34 39.2 34.7 34.0 32.1 31.3 30.6 30.6

35 35.9 32.4 30.2 29.6 28.9 28.2 28.2

36 11.1 9.3 8.8 8.6 8.4 8.4

37 10.5 8.8 8.3 8.1 7.9 7.9

38 6.0 '.7 5.6 5.5 5.5

39 6.6 6.1 6.0 5.9 5.9

40 2.4 5.0 4.9 4.8 4.8

41 3.1 3.0 2.9 2.9

42 2.9 2.9 2.q

43 2.q 2.9

I/ From the MarAd Pacific Basin containership mix adjusted for Oakland Inner

Harbor.
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VESSEL FLEFT COSTS (CURRENT & FUTJRE)

B-11. Costs for the fleet of containerships are listed on Table B-7. All

cargo was assumed to be carried directly between Oakland Inner Harbor and the
Far East port. Cost data utilized in this analysis were obtained from

January, 1981 (nCE cost estimates made for foreign containerships. OCE data

was corrected to reflect the fact that a ship labeled 30-foot draft in fact

has a draft of 15 feet, representative of the r(-q vessels which utilize
Oakland inner Harbor. A ship of 35-foot draft included in the OCE data, which

appears to be a modified SI-7 vessel, was eliminated as not being
representative of the configuration of vessels of the Port. 1981 OCE data was

utilized for vessels up to a 35-foot draft. The costs for the remainder of

the fleet were based on OCE 197Q vessel cost data, increased to reflect the

relationships that exist between the 1979 and 1981 vessel cost data for the

smaller vessels. Table B-8 shows estimated future transportation costs

without any improvement in project channel depths. Tables B-9 through B-12

show reductions in total estimated future shipping costs (per unit of cargo)

with deep channels of 37-feet, !?-feet, 43-feet, and 4s-feet.

B-]?. The transportation costs for the existing and optimum fleets shown on

Tables R-7 and B-8 were calculated as follows:

Costs Without nelays.

(a) Projected tonnage was allocated to vessels in the fleet according

to projected MAPAYI percentages.

(b The tonnage moved by each vessel each year was multiplied by the

cost of moving one ton for this vesqel (Table B-7) to yield the cost of moving

this tonnage.

(c) The costs of moving the tonnages for each size vessel were

totaled to ohtain the total cost per W ir for a certain size channel.

Delay Costs.

(d) Vessel tonnages were adjusted for one-foot light loading.

(e) Light loaded vessel tonnages were multiplied by 2 for a round
trip (Col. 6, Tables B-8 through B-12).

(f) The total tonnage carried by each size of vessel (Step a) was

divided by the tonnage carried on each round trip to yield the number of trips.

() Tbhis trip figure was adiusted (was divided) by the "exchange"

factor to reflect empty containers, yielding more trips.

(h) The feet of tide needed by each vessel was calculated: subtract

I foot, light loaded: add A feet for required clearance; subtract the channel

depth from the result. example, for a 31 foot vessel and a 35-foot channel:
11 - I = 10, -4-6 = 16, - 15 = 1 foot of the tide required for safe passage.

R-8
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i) It was assumed that vessels would not wait for more than 5 feet

of tide.

(j) The number of trips for each size vessel was multiplied by an
average cost per hour (average of cost per hour at sea and in port) and by the
hours of delay (the average waiting time needed to obtain the required feet of
tide, read from the tidal curve in Figure 8, Main Report) to yield the delay
cost for each size vessel.

(k) Delay costs for the vessels were added to obtain the total delay
cost .

Total Costs.

(1) Total annual transportation costs equal costs without delays plus
delay costs.

PROJECT BENEFITS

B-13. Table B-13 summarizes the differences in estimated transportation
costs between the without project condition (35 foot channel) and various
channel depths by decade. For example, a 35-foot channel in 1986 has total
costs of $93,319,126 (Table B-8) - $82,369,252 total costs for a 42-foot
channel (Trable B-ID) = lO,949,894 (Table B-13). Each difference in estimated
savings in future transportation costs is then discounted to account for delav
in realization of such benefits and summed for each alternative channel depth.

RISK AND UNCERTAINTY

B-14. An evaluation heavily reliant upon forecasted (not known with
certainty) future values contains considerable uncertainty and thus a range of
likely values should be considered.

The proceeding benefit evaluation draws upon the "baseline" projections in the
recently completed San Francisco Bay Area Cargo Forecast (June 1981). Other
scenarios are also possible and were developed in the Cargo Forecast Study.

B-10
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B-15. The "high" forecast doubles the basic growth rate used in this report

until project year I and then adopts the high rate established in the

Forecast. The "low" rate presumes one-half of the basic growth rate until

project year I and then uses 4% per year until 2006. This is slightly lower

than the low projection rate in the Forecast report but is consistent with the

concept used in this report of limited availability for future growth in the

Inner Harbor.

B-16. Transportation savings have been calculated for these rates at the

various depths and are presented on Table B-13. As to be expected, the

benefits are generally higher and lower for the high and low growth rates

respectively. This will have corresponding effects on project optimization.

Benefits for the high growth rate range from $24,282,000 for a depth of 37
feet to $50,750,000 for a depth of 45 feet. For the low rate the benefits

range from $14,897,000 for 37 feet to $31,005,000 for 49 feet.
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APPENDIX C

BASIS FOR DESIGN AN7D DFTAILED COST ESTIMATES

OAKLAND INNER HARBOR, CALIFORNIA

C-1 The existing entrance to the Oakland Inner and Outer Harbor Is the 800

foot wide Oakland Bar channel providing entry from San Francisco Bay deep
water across the shoal southeast of Yerba Buena Island for a distance of about
.4 mile to a junction between the Inner Harbor Channel and Outer Harbor
Channel. It is assumed this entrance channel (Oakland Bar) currently

maintained at -35 feet mean lower low water (MLLW) will have been deepened to
42 feet under the Oakland Outer Harbor Project. The Inner Harbor project

improvement would result in the further deepening of the Oakland Bar Channel
from 42 feet to 43 feet (MLLW). Continuing from the junction with the Par

Channel the existing Inner Harbor Channel extends east to San Leandro Bay a
distance of about S.5 miles. The proposed improvements extends from the
junction, to near Clay Street a distance of about 3.6 miles. This reach of
the existing Inner Harbor ,,aries in width from 510 feet to 800 feet with

widening at angle points, and is maintained at an authorized 35 feet depth
MLLW. Project impcoverment of the west 1.1 mile of this reach would involve

widening to provide a transition section from the Bar Channel, varying from
about 1150 feet to 462 feet. Width for the next .8 mile consists of a long

transition, varying from 462 feet (reduced from 510 feet) at the west end to
the existing width of 600 feet at east end. The remaining 1.7 miles of

channel is basically designed for 600 foot width with some channel widening
for bends and turning basins at sites near Seatrain Terminals of California
Inc. and Charles P. Howard Terminal. The Inner Harbor Channel Improvements
would furthermore include deepening of these channel, (from the channel

junction upstream) from -35 foot to -43 foot MLLW. For plan and sections of
proposed channel improvements, see Figure No. 10 through 14 of the main report.

GFNFAL CEOLOCY.

C-2 The Oakland Inner Harbor is located on a low-lying tidal plain
adjacent to the east side of the San Francisco Bay. The plain is about five

miles wide between the Bay and Berkeley Hills to the east. A thick layer of
unconsolidated marine and continental sediments of Pleistocene and Recent
origin underlies the project site. Sediments are underlain by consolidated
Franciscan rocks of the Jurassic-Cretaceous age at a depth of about 100 feet
below the surface.

The San Francisco Bay Area is an area of high seismic activity. The

Hayward Fault lies about 2.5 miles east of the project site. Six moderate

earthquakes (magnitude 4.0 - 5.0) have been recorded on this active fault
since 1934. The San Andreas Fault lies about eight miles to the west of the
project site. The strikc of these faults Is in a north-northwest direction.

SOIUS

C-1 Subsurface boring explorations to a depth around -47 feet mean lower
low water, MJLW, indicate silty clay (Bay Mud), silty sands, sandy-silty

clays, and fat clays to be the predominate soil types at the site. Locations
of logs are shown on Figure No. 10 through 14 of the main report and logs on

Figure C-4 of this appendix.

(:-1



Stability analyses were performed based on the "Modified Swedish Arc
Method" and the "after construction case", demonstrated that a 3 horizontal on
I vertical slope is stable for all static conditions. Thus, the 3 horizontal
on 1 vertical was selected for the project improvement. This slope was
selected based on the restrictions within the boundary limits and the need for
stability under minor seismic forces. Design parameters were based on the
undrained conditions of the clays and sands. Design parameters used were as
follows:

Pesign Parameters

SoijLTy_e Phi, 0 Cohesion, C

Clays 0 350 Psf

Sand 32 0

Under static conditions the factor of safety is 1.5 using the above
parameter values.

DESIGN CRITERIA

C-4 The judgement of pilots and port officials was considered in
combination with technical guidance contained in Report No. 3 Committee on
Tidal Hydraulics and DAFN-CWE-HP Engineer Pegulation 1110-2-1404 "Deep Water
Navigation Project Design" dated 24 September 1981. Criteria for design of
the Inner Harbor Channel is restrictive (Reach from 1.1 to 1.9 miles east of
the channel junction) and thus assumes some larger ships (800' to 900' in
length) mv'y experience delays during periods of winter storms.

DESIGN CONSTRAINTS

C-5 Fxisting jetties, wharves and side slopes impose a constraint against
providing certain channel dimensions at some locations in the Inner Harbor.

The authorized width of channel to Fortman Basin is 600 feet, however, a
bottom width considerably less than 600 feet exists at some constricted
locations along the channel with the currently authorized design depth of 35

feet. A minimum bottom width of 510 feet exists in a straight section of
channel at Project Mile 1.5. Deepening of channels within the constraints of
the rock slopes of the jetties requires a corresponding reduction in channel
width. This does not detract from the safety or usefulness of the channel
where one way passage for large vessels is in accordance with safe piloting
practices already in effect, with allowance for some delays for adverse
weather conditions.

DESICN VFSSEL

C-6 The "Asia Liner" and "President Hoover" are representative of the
largest containerships which call at berths in the Inner Harbor. The "Asia
Liner" is 805 feet long and has a beam of 105 feet. Her loaded draft is
reported to be 37 feet. The still larger "President Lincoln", largest
contalnership ever built In the United States, called on the Oakland Inner
Harbor early in November 1982. This ship is 860 feet in length, has a beam of
about 105 feet and has a loadline draft of 35 feet. Berths at the new Charles
P. Howard Terminal being constructed by the port of Oakland are designed to

C-2
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accomodate D-9 class vessels such as the "Sea-Land Patriot." These new diesel
powered containerships are slightly smaller than those first mentioned. D-9
class vessels are 745 feet long, 100 feet in beam, and 26,500 dead weight tons
and draw 31 feet of draft. To develop desirable channel dimensions, a design
vessel was selected which is 805 feet long with a beam of 105 feet. Design
requirements for channel depth clearances are shown by Figure C-3.

CHANNEL WIDTHS

The minimum width required for safe navigation in a channel is
dependent on vessel size and maneuverability, traffic congestion, winds,

waves, currents, bottom and bank conditions, visibility, and mode of operation
(e.g. one or two-way passage, with or without pilotage or tug assistance).
Since these conditions vary from one end of the project to the other, it has
been subdivided into four reaches for the purpose of this analysis.
Individual width allowances for various channel alignment and traffic
conditions are exiressed as percentages of the beam width of the design vessel
(105 feet), as illustrated on Figures C-I and C-2.

C-7 THE BAR CHANNEL. This channel 0.4 mile long serves Oakland Outer,
Middle, and Inner Harbors, is unconfined, in sand and mud, is subject to
transverse winds and curtents, which is used for two way traffic under
normally good conditions but fails to meet recommended width criteria for two
way ship passage. The channel would be previously improved under the Oakland
Outer Harbor Project by deepening to 42 feet (MLLW). Channel width of the
improved channel remains at 800-feet based on dual conditions for one-way and
two-way traffic under condition No. 1 assumes excellent to good conditions,
with light winds, light currents, good visibility and no extreme shoaling.

Condition No. 2 consists of extremely poor conditions involving high currents,
cross currents, high winds at a 9 knot velocity with 50 rudder angle. Basis
of the 800-foot wide channel, (for two-way ship passage, consists of 180% of
beam width (design ship) for maneuvering lanes, 100% of beam width for the
ship clearance lane, and 150% of beam width for bank clearance lanes - See
Figure C-i. 1/ 2/

C-8 THE CHAN NEL JUNCTION. The entrance channels for the Outer Harbor and
for the Middle and Inner Harbors meet at the channel junction. The bottom is
sand and mud. The tidal current gyre results in transverse currents from
opposite directions on bow and stern at certain times during the tidal cycle.
The channel is unconfined and not protected from cross winds. Ships entering
or leaving the Inner Parbor Entrance Channel must make a 300 turn. The
width varies with a maximum width of about 1175 feet near the junction.

I/ Planning and Designing Deep Draft Navigation Channels, Richard Waugh, Jr.
1978-Deep Draft Navigation Channel Design Conference-Waterways Experiment
Station 16-18 May 1978

2/ Design of Channels for Navigation, J.B. McAleer el.a.l Chapter X (Section
No. 5 of 1978 Deep Draft Navigation Channel Design Conference-Waterways
Experiment Station 16-18 May 1978)

C-3
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C-9 OAKLAND INNER ENTRANCF CHANNEL. This Leach provides straight access

to the Inner Harbor, and by a turn of about 350, access to the Oakland

Middle Harbor facilities of the Oakland Naval Supply Center. The bottom is

sand and mud, the channel is unconfined. Ships are subject to cross winds and

the eddy shed by the Seventh Street Terminal during flood tides. The channel
will be operated two-way to the mouth of the Middle Harbor and one-way east of

that point. For two-way operation, provision was made for bank clearances of
150%, maneuvering lanes of 280%, and a ship clearance lane of 100%, for a

total width of 1,000 feet. The channel would be tapered down to a width
adequate for only one-way operation. To allow for recovery of Inner-Harbor

bound vessels from the 300 turn at the west end, where one-way traffic is

provided for there is an allowance of 150% for bank clearances and 200% for a

maneuvering lane, producing a total width requirement of 525 feet (however at

one point this width must be reduced to 462 feet to conform to the rock jetty

restraint). This channel reach extends east from the channel junction for

about 1.1 miles.

C-IO OAKLAND INNER HARBOR REACH TO END OF PROJECT. This is a confined

channel reach of about 2.5 miles in length which is subject to mild

longitudinal currents and prevailing winds acting closely in alignment with

the channel. The westerly reach (approximately .8 mile in length) is quite

limited in width due to containment between two historical rubblemound jetties
which form the channel banks. Other than these rock slopes the entire channel

reach consists of fine sands, marine clays and silt presenting minimumr hazards
to vessels upon mintact. Width consideration for this entire channel reach is

based on one way ship passage under pilotage. For the westerly reach of
channel a conservative value of 1807 of the design vessel beam is allowed for

width of maneuvering lane. Because of favorable currents and winds within

Oakland Estuary, clearance lanes are conservatively limited to 120% of beam
width for the design vessel. Thus a minimum channel reach of 462 feet

(corresponds to the width restraint imposed by the locations of the existing

rock jetties at the 43-foot channel depth) is designated for the westerly
channel reach. This design is predicated upon ship passages accompanied by

normal good wind and current conditions under navigation by skilled and

experienced pilots. Larger ships (800'-900') may experience occasional delays

under conditions which are less favorable. For the remaining 1.7 mile channel
reach, east of the restricted width reach, less conservative channel width

criteria would be applied. Bank clearances would be 15O" and the maneuvering
lane would be 2007, providing a minimum channel width of 525 feet. This reach

Includes two bends of about 300 each, for which an additional 175 feet would
be provided for an overall channel width of 700 feet.

Widening of the bend at Project Mile 3.0 (Measured from West end of

the Bar Channel) and construction of a limited turning basin at the east end

of the Charles P. Howard terminal will both facilitate tug assisted turns of

long containerships utilizing the improved channel. These widened channel

areas are an optimization of the channel configuration for use of turning
ships for channel exit. Use of these areas, when ship dimensions and drafts

permit, Is more time efficient than turning several miles upstream In the
Fortmin il n. Location and configuration of proposed channel widening is

hPow.i on foldoiit Fig;ures 10 through 14 In the main report.

C -4
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CHANNEL DEPTH

C-lI It is not economically optimum to design channel depths adequate to

accomodate the largest vessels projected to call at terminals along the Inner

Harbor without delays, but channel dimensions have been provided which are

adequate to accomodate most foreign and domestic ships expected to be serviced

over the near term. Vessels such as the Asia Liner (the design ship) report a

draft of 37 feet when loaded. For safe passage of this ship, additional depth

allowances of I foot for squat, 2-foot for trim, and 3-foot for safe bottom
clearance are provided. It was thus determined that the proposed channel

depth should be 43 feet MLLW. For factors affecting channel depth, see Figure
C-1. Projections indicate that a channel depth of 43-foot MLLW will

accomodate 75' of containerships, expected to be in service by 1996, with no

tidal delays.

ESTIMATES OF PROJECT COSTS

C-12 BASIS FOR FEDERAL COSTS

a. Equipment

Dredging quantities and cost estimates in this report assume deep

draft channels would be dredged to design depth across the full width of

bottom as indicated by the lines and sections shown on Drawings Figures 10
through 14 of the main report. Dredging of this project requires the use of a

high capacity (i.e. 24" dia) hydraulic dredge in order that dredged material

will be discharged as a slurry. The analysis also incorporated a supporting

plant for the dredge and holding scows (4,000 c.yd. minimum capacity) for

dredged material. The project estimate is based on a 2-year construction

period to dredge the estimated c.y. of material located between the -42 depth

established for the Oakland Bar Channel (under the Oakland Outer Harbor

Channel Project) or currently maintained depth of -35 feet MLLW within the

Inner Harbor Channel, and the proposed depth of -43 feet MLLW for the Inner

Harbor Channel. A dredging production capability varying up to a maximum of
290,000 c.y. per month was used for this estimate. Disposal was assumed to be

made on ebb tide cycles at the Alcatraz deepwater site at about seven miles

distance.

b. Dredged Material Disposal. Materia will be transported to the

Alcatraz disposal site, where due to the production buildup while awaiting

favorable ebb tide cycles, it will be retained in several 3,000 c.y. scows

which will serve as holding basins. Hydraulically, dredged materials would be

acceptable for disposal at the Alcatraz site. Disposal at the site Is to be

synchronized with the ebb tides as model studies have shown that this would

allow the transport of up to 80 percent of the disposed material to the

ocean. I

c. Navigation Aids. Channel widening in various reaches will make

necessary the relocation or Installation of new navigation aids at angle

points and channel boundaries. These relocations or installations would be

tade by the U'.S. Coast Guard at an estimated cost of $50,000.
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d. Price Level. Costs are developed on the basis of other Bay Area
dredging projects on February 1983 price levels. First costs are shown on
Table No. C-I.

1/ San Francisco Bay and Tributaries Appendix V, Sedimentation and Shoaling
and Model Tests, 1967, San Francisco District, Corps of Engineer.
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C-13 Basis for Non-Federal Costs

Under traditional cost sharing guidance there is no requirement for
cost participation by Non-Federal Interests. Ilowever, full recovery of
Federal costs assigned to commercial navigation, in accordance with the
Administration's 15 July 1982 proposed legislation is presently under

consideration.

MAINTENANCE

C-14 Federal. Based on experiences for maintaining Oakland Bar Entrance
Channel and the Oakland Inner Harbor Channel an estimated average of 25,000
and 202,000 c.y. of material respectively is dredged annually. Maintenance is
an annual dredging cycle at an average annual cost of $1,320,000 (Feb 1983
price level). Dredging of these channels will not appreciably increase the
annual dredging quantity. Fvaluation of the improved channel indicates that
there will be an annual increase of maintenance dredging of approximately
10,000 c.y. due to the areas of channel widening. Based on the increased

annual dredging of the 10,000 c.y. the average annual cost would be $45,000.
This would be the increased average annual cost attributable to the improved
project .

C-15 Non-Federal. The berthing areas located adjacent to the Oakland Inner
Harbor Channel are currently maintained by local interests to depths in excess
of the 38-foot depth 1LLW. The assumption has been made that the 43-foot
depth improved channel will not increase the non-federal maintenance dredging.
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APPENDIX D

NATURAL RESOURCES

OAKLAND INNER HARBOR, CALIFORNIA

GENERAL

D-1 The following reports are sources of data on natural resources in the
Study area.

A. Appendix D, Dredge Disposal Study, San Francisco Bay and Estuary,
Biological Communities, U.S. Army Engineer District, San Francisco, CA, August
1975.

B. Environmental Statement, Oakland Outer Harbor California
Feasibility Report, U.S. Army Enginer District, San Francisco, CA, September,
1979.

C. Final Composite Environmental Imp~act Statement, Maintenance
Dredging, Existing Navigation Projects, San Francisco Bay Region, CA, U.S.
Army Engineer District, San Francisco, CA December 1975.

1). Port of Oakland Benthic Sampling Survey, Madrone Associates,
Febriiarv 1976.

Letter lated 19 Mav 1981 from U.S. Fish and Wildlife Services
FWS Divi sioln of Ecological Services, SacramenCTto, California.

F. The Californi~i Least Tern Recovery Plan (1981).

A Breeding Survey of the Cali fornia Least Tern, 1972.

11. "App I I cat in of Ecological Info rnia t ion to Hiabi tat Management for the

Cai f orn ia iucast Terni,' P1rogress Report No. 4, Ma ssey and Atwood, Oct 82

-2A siirvev performcd in the e.1rly% 197(", s by Stanford Research Institute

foundl 1,7 ident it jud taX it a smingsite in the loner Harbor. Six of these
ii W .06 pe rcenot ofI t he t ot il nuimbe r of spec imens . St reblo sp io benedict i

W5,' th Mo St i bond ant po Ic ba('t (worm) with !- xogone lou cci the second most
a bondin t o f the 'nIlis ,th Ct(em c lam ( Gemma~ gemma ) was the most common.

1 cSof s ome a biinld a oc were >Kicoma na-nut a , Ma c oma 0(10 nat a, Mysjiella sp
,1:d "Mnsc iiis senb(us i. A survey performed by Mad cone Assoc iates in 197 for
1'lrt of Oiaklaind's market st reet Terminual noted that thre most conspicuous
irca n 1 rls presont i n the benthos were pol vehacte, worms Cirrci formia

s-pr ci ra-ncii and] Ci rraituiliis ci crat us aid the bent-nose clamn (Macoma nausta).

D-3 .l!st pi lilt , aInd Irin ma Ils occupyi ng the water cofl nn of the centrcal bay'

.il100 lit ii ;ie the li irbor . The popi lot ioni density and di versi ty of phvto-and
, o'I Inkton ire probabtly s4imilair in both t bayl and harbor. There presently

nSrot in~orrat ion :tl\'ibile tor ililtu a1 difference in fish composition
b t oun 0thle hairbor irid tLhe 1,'. It 1; 0'.expecd tha, fish species found in

1- it rti;l- ot ti Ot b~iv, ili& Iidii, ti iniidro-ious form-, which mig rate



through, enter and use the harbor at times during their life cycles. The
mammals of the bay, which includes sea lions, seals and porpoises, probably do
not utilize the harbor to any extent due to human activity. (FWS, 1981).

D-4 Water birds utilize the harbor just as they do the rest of the bay.

Some species of gulls and terns are present in the harbor year round while
others are seasonal visitors. Migratory waterfowl use the area during
migration and some spend the winter in and adjacent to the project area.
Diving ducks and other diving birds feed in the harbor and use it for
resting. (FWS, 1981).

RARE AND ENDANGERED SPECIES

D-5 On March 6, 1981, a request for a list of endangered and threatened

species was made to the Area Office of the U.S. Fish and Wildlife Service
(F&WS). On 2 April 1981, the F&WS provided a list with only the California
least tern indicated as occuring in the area of the proposed Oakland Inner
Harbor navigation improvements. A request for consultation was made by letter

dated 14 June 1982 based on the determination that shallow feeding areas of

the California least tern adjacent Oakland Inner Harbor Channel, which may
support the nesting colony at Alameda Naval Air Station, would be disrupted
during construction activities. By letter dated 1 July a98 2 , F&WS replied
denying initiation of consultation because of non-conformance with guidelines

of proposed draft regulations implementing Section 7 coordination. The
biological assessment provided to F&WS on 14 June 1982 has been incorporated

into this report.

D-6 The historical breeding range of the California Least Tern (Sterna

albifrons brc' ni) which has been usually described as extending from Moss
Landing in Monterey County to San Jose del Cabo in Southern Baja California,

also includes San Francisco Bay. However, San Francisco Bay was not confirmed
as a breeding area until 1967. Losses of nesting and feeding habitat have
been responsible for the decline in numbers . Least terns are colonial but do

not nest in dense concentrations as do other terns. They normally select a
nesting site on an open expanse of sand, dirt and/or dried mud with loose
substrate adjacent to a lagoon estuary or a wetland where food is available.
Such a nesting site is located at the Alameda Naval Air Station adjacent to

the Oakland Inner Harbor Channel. Essential habitat includes an area of land
and air space comprising approximately 25 acres at the south end of the
airstrip and fronting San Francisco Bay. The proposed channel deepening is
not expected to affect the continued breeding of the California Least Tern at
the Alameda Naval Air Station location.

No cumulative effect upon the nesting habitat at the Alameda Naval Air Station

has been identified due to the proposed navigational improvements.

FISH AND WILDLIFE COORDINATION

D-7 The U.S. Fish and Wildlife Service Planning Aid Letter dated 19 May 1981

includes the following recommendations:

A. The deposition of dredged material at the Alcatraz site be done

only during the ebb flow of the tides.
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B. The widening of the entrance channel and triangular shoal be held
to the minimum size required to assure navigational safety.
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United States lDepantment of tle Interior
11%11 A l) 11.1)!.1 I 1A '1(

" Division of Ecological Services
2800 Cottage Way, Room E-2727

Sacramento, California 95825

May 19, 1981

District Engineer
San Francisco District, Corps of Engineers
211 Main Street
San Francisco, California 94105

Dear Sir:

This planning aid letter discusses the effects that proposed improvements
for navigation at Oakland Inner Harbor, Alameda County, California, would
have on fish and wildlife resources. This letter does not constitute
the report of the Secretary of the Interior on the project within the
meaning of Section 2 of the Fish and Wildlife Coordination Act (48 Stat. 401,
as amended; 16 U.S.C. et seq.). It is for inclusion in your report being
prepared pursuant to a May 10, 1977, resolution by the Committee on Public
Works of the U.S. House of Representatives requesting a review of the
Oakland Inner Harbor in order to recommend the most effective, efficient
and economic means for improvement of the inner harbor and waterways. Our
analysis is based on engineering data provided by the Corps of Engineers
prior to April 1981. Information in this report regarding fish and wildlife
resources has been reviewed by personnel of the California Department of
Fish and Game and the National Marine Fisheries Service. These personnel
generally concur with our recommendations.

EXISTING PROJECT

Oakland Inner Harbor was first modified by the U.S. Army Corps of Engineers
pursuant to the River and Harbor Act of 1874. The most recent improvements
were authorized by Congress in 1962. An entrance channel 35 feet deep and
800 feet wide extends from deep water in San Francisco Bay across a shoal
area southeast of Yerba Buena Island and then narrows to 600 feet in the
main channel. The inner harbor channel is 35 feet deep and extends for
a distance of about 6 miles to Fortman Basin. Other project features
include parallel rubble-mound jetties at the entrance to the inner harbor,
a turning basin, interior channels and a tidal canal connecting San
Leandro Bay.

PROPOSED IMPROVEMENTS

The Corps of Engineers' reconnaissance report contains an evaluation of
four plans. Plan A is the no project alternative in which the Corps would
continue to maintain the channel widths and depths of the project as
presently authorized. Plan B would include deepening a 4-mile reach of
the channel from the harbor entrance to the Clay Street Piers from 35 to
42 feet below MLLW, widening the entrance bar from 800 to 1,000 feet, and
removal of a triangular shoal in the entrance channel. Plan C would be
similar to Plan B except that a hydraulic suction-dredge and pipeline

I)-,4



would be used for disposal of some of the dredged material on a 190-acre
site on the south side of the Bay Bridge adjacent to the Oakland Outer
Harbor. Plan D would be similar to Plan B except that a 6-mile reach of
the inner harbor channel from the entrance to Fortman Basin would be
deepened to 42 feet below MLLW and two submarine highway tubes would be
replaced with a high arch bridge.

Under Plans B and D, about 6.8 and 8.9 million cubic yards respectively
of bottom sediments would be excavated by clamshell dredge to obtain the
desired dimensions during the construction period of 18 months or less.
Maintenance of the proposed navigation project would require an increase
in the removal of dredged material from 150,000 to 230,000 cubic yards
on an average annual basis. Except for pumping a portion of the excavated
material to a landfill site next to the Bay Bridge under Plan C, all
dredged material would be disposed of in deep water at the Alcatraz site
(SF-ll) since analysis of the bottom sediments indicate that the Environ-
mental Protection Agency's criteria for disposal of dredged material in
inland waters would not be exceeded.

The existing project is designed to accommodate two-way traffic of 35-foot
draft vessels. Deepening the channel to 42 feet below MLLW would allow
passage of the larger containerships with drafts in excess of 35 feet
with no tidal delay, unless they were turned around upstream from the
Alameda tubes in Fortman Basin at mile six. Slips near the Clay Street
piers at mile four are used sometimes for turning vessels and some
widening proposed for the project under study would allow some vessels to
be turned around with tugboats at other locations in the inner harbor at
slack tide.

FISH AND WILDLIFE RESOURCES

Fish and wildlife resources in the project area are typical of those
found in the subtidal portions of San Francisco Bay. Channel modifica-
tions and human activity have, however, reduced the value of the harbor
for wildlife.

Benthic organisms are removed from the channel or disturbed by dredging
operations and prop wash from deep-draft vessels. These activities
probably prevent the benthic coninunity of annelids, molluscans and
arthropods from attaining the same species diversity and abundance as in
non-disturbed deep-water areas of the Bay.

Most plants and animals occupying the water column of the central bay
also utilize the harbor. The population density and deversity of phyto-
plankton and zooplankton are similar in both the bay and harbor. There
presently is no information available to indicate that there is a
difference in fish composition between the harbor and the bay. It is
expected that fish species found in adjacent areas of the bay, including
the anadromous forms which migrate through, enter and use the harbor at
times during their life cycles. The mammals of the bay, which include
sea lions, seals and porpoises, probably do not utilize the harbor to
any extent due to human activity.

2
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Water birds utilize the harbor just as they do the rest of the bay. Some
species of gulls and terns are present in the harbor year round while
others are seasonal visitors. Migratory waterfowl use the area during
migration and some spend the winter in and adjacent to the project area.
Diving ducks and other diving birds feed in the harbor and use it for
resting.

The California least tern may be present in the project area. The Service
has requested the Corps to prepare a Biological Assessment to determine
if the proposed project would have an impact on the tern.

PROJECT IMPACTS

Plan A would not cause any further impacts on fish and wildlife resources
other than those which already occur due to maintenance dredging activities
and disposal of excavated material in the aquatic environment.

Under Plans B, C and D, deepening the Oakland Inner Harbor channel would
cause an increase in the amount of maintenance dredging. Benthic organisms
would be removed from the channel and most would die on the barge or when
deposited at the disposal site. High turbidity and a reduction in dissolved
oxygen levels may cause some stress to fish and benthic organisms but the
impact is not expected to be significant. Widening the entrance channel
and the triangular shoal would result in an additional loss of benthic
organisms since these areas have not been dredged previously. This loss,
however, would be short-term since bottom-dwelling organisms in the project
area would repopulate in much the same distribution and density as existed
previously.

At the Alcatraz site, mounding would occur but previous studies indicate
that strong currents probably would remove and redistribute the material
throughout the bay and in the ocean. The impact of dumping more spoils
dredged from the Oakland Inner Harbor on aquatic organisms would be minor.
However, the cumulative impact of continually dumping large amounts of
spoils at the Alcatraz site from other navigation projects in the Bay over
an extended period of time could cause greater than usual stress on benthic
organisms.

A considerable amount of open-water habitat in the Bay, plus some tidal
mudflats, would be filled under Plan C. This would result in a significant
loss of benthic organisms and adversely impact animals at higher trophic
levels that depend on them for food, such as bottom-dwelling fish, diving
birds and shorebirds. This loss would be permanent if the area filled is
used to develop new land for the future expansion of the Port of Oakland
facilities. Filling would also cause a reduction in water circulation,
increase sedimentation, and result in some degradation of local water
quality.

DISCUSSION

Construction of the proposed navigation improvement under Plans B, C and
D would disrupt ind destroy the benthic community miore than under
existing moint,. nmce d, i operations. Dredging the trianqular shoal
and widenir : i.' e'tviri K-3nriel woild restilt in jdditi :nal losses of
aqu ati ro. ,,ave not been Ir. r,!,,(,,! before. V u h
the .,':vi. -: ,:S tJLrm the i , se -,f t rc Alc tr'a:



site would have a lesser long-tern adverse impact on aquatic organisms
than disposal at other sites within the Bay. Adverse impacts of spoil
disposal un these resources could be minimized if disposal of dredged
material at tne Alcatraz site is done during the ebb flow of the tide.

The proposal under Plan C to fill a 190-acre site in the open-water
portion of San Francisco Bay would have unacceptable impacts on fish
and wildlife resources and would be contrary to Executive Order 11990
(Preservation of Wetlands). Consideration should be given instead to
marsh creation and restoring tidal action to areas behind dikes. We
recognize that there may not be any potential fill areas in the project
vicinity. However, use of dredged material for marsh creation does
present an opportunity to enhance fish and wildlife resources in the Bay.

RECOMMENDATIONS

To protect fish and wildlife resources in the Oakland Inner Harbor project
area from unnecessary damage, the Fish and Wildlife Service recommends that:

1. The deposition of dredged material at the Alcatraz site be done
only during the ebb flow of the tide.

2. The widening of the entrance channel and triangular shoal be held
to the minimum size required to assure navigational safety.

Plc'se advise us of your proposed action regarding these recommendations.

Sincerely,

James J. McKevitt
Field Supervisor

cc: Dir., CDFG, Sacramento
Reg. Mgr., CDFG, Reg. III, Yountville
NMFS, Tiburon
NMFS, Terminal Island
FWS, ES, Washington, D.C.
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The Port of Oakland is located on the east side of qan Francisco Pay, about
eight milps inside the Golden rate. The Oak<land Tnner lParhor Channel is-
locally called "the rstuarv"'. Trhis channel separates the rity of Alameda from
the City of Oakland. No o n-site inspection has been performed, since the
alameda Maval Air qtation h'as been under surveillance since 19)Pn hv lofot
contract between the TTV, !"avy and the local chapter of the Audubon Society.
The presence of the least tern in the vicinity of the proiect area has been
documented.

TTNTFP\YTFW r'VPPPTq

The yel lowing persons h~ave been contracted and tbe proposed project discussed:

Pmaul Vellv, I-lildlife Afolopist, California nepartmrent of Fish and Game,
Cal1ifornia least Tern Pecovery Teamn member

lauira collins, Project Tea'-4er for the Alameda 1 aval Air Station leas3,t Tern
surveillance program (10,9f-l091

"FF"TFIW T TTFTA YRF

-lhe h istorical b-reedf n% canoe of thie Cal1i fornia Tleast Tern, which hans b een
utsually dIescri ,ed is eyfendi op from 'loss I mdi og in "onterev coiiotv to qan
JTose del caho in Sotitbern Rain California, also includes qan Francisco Tav.

Plowever, !qan Francisco Ray was not confirmed as a breeding area until 1loA7.
'he Oakland Toner Tnarhor Channenl is located adljacent to a t'noin least tern
breeding site located ait the Alameda Naval Air Station. Tn 1077, at least
forty nairs nested on an asphalt apron on the airfield. Pssential habitat
includes an area of land and airspace comprising about 'IS acres. This area is
one of only four nesting sites located In qan Francisco Pay. 'lhe nesting
season extends from April throughi Auigust. Limited observations made during.
the 109*1 suirvey provided some insight into the foraging behavior of the
terns. -lie nesting California least terns in San Francisco 'Ray obtain most of
thier Food from the shallow area-, adja icent their nesting sites. Terns have
h-een ohserved occasionally foraging in the Oakland Toner IPar)-or Channel whlich
is less than one mile north From the AlamedJa "aval Air qtatfon nesting site.
unowever, most feeding activity was ohserved at the shallow water areas
aisocae q' h southern shorelifne of the Air qtation and Ral lena Ray, a
little over two miles to the soutieast of the nest site. Fish known to be
va ten by terns inc lude in orde(r of importance: V'orthern anchovy (irngrail i s
n~r,4ax), topsmeplt (Atheriniops af-finis), various surfperch (rmbiotocidlae ,

t'llif fish (F7iindtilus narvipinnis), mosqivitoffish (Gambiisi affinisi, and other
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1 .osses of nesting and feed4ing habitat have been responsible for the decline In
nuimbers of terns. nleavy pressure on nesting areas at the Alameda Naval Air
s;tation resulting from predation by natural enemies and by domestic animals
and from liuman disturbances, have also limited suiccessful least tern nesting
an r nrodtict ivitv .

Pef e-renres:

Atwood;, Jonathan T.*, at el , "California least Tern Census and Vestinp Survey,
1q)77", Vongame Wildlife Tnvesti gat ions, California Department of
Fish and rame, Job V-?. 11, rinal Report, December 1977.

Collins, Chajrles -. , et al, "Report on the Feeding and Mesting "abits of the
California l~east Tern in the Santa Ana River 111arsh Area, Orange
County, California", IT .S. Army Corps of Fnpineers, TLos Angeles
flistrict, Contract N o. DACrjW,-7p-C-oOP, iune 107q.

Colline, L~aura T. and Vallev, Stephen F., ralifornia Least Tern Nesting Season
at Alameda Naval Air qtation (lqPO-loS?,.

",asev, 'Rarhara V'*, -*A Areeding qtud4y of the California l~east Tern, 11Q71",
T.'ildlife klanagement Aranch Administrative Report No. 71-9,
"ovember 1 071 .

TI.S. 'ish and Pilife Service, California TLeast Tern Pecovery Plan,
TT.C;r.T'Tq., egion 1, in cooperation with the "alifornia l~east
"emn ecovery "'eam, Ajpril 1QqRn.

PT-rtc-I'ntO f-% 1PV AV- AVAlV-STS OF rpFrCS

11'o 4mpact upon the Alameda ?qaval ctation nesting site will result from the
proposed constructon at Oakland Inner Tlarhor Channel. Dredging activities
will temporarly disturb the northern feeding areas of the least tern in the
Oakland4 Inner "airl-or Channel 4iiring two nesting seasons during construction
(surface area is about 17.1, acres). tIowever, shallow water areas to the west,
sotith and souitheast will still be available for foraging. After construction,
the northern feedling range is expecteO to again be available for foraging
nuirposes. Pased on the limited ohservations made d~uring the 1PA2 survey, the
importance of the Oakland Inner 4arhor rhannel -is a frgn rat h

nesting least terns can not h~e accuratelv determined. The observations do
point out that a large foraging effort occurred near the breakwaters
immediately south of the nest site, and that the inner harbor channel was not
often frequented diuring the observation period. Implementation of the
proposed action will disrupt a limited portion of the least tern's feeding
ranpe. \'o other effects on the endangered least tern is expected. There are
no other threatenoed or endangered species known zo inhabit the prolect area.

AANSTS OF AT1z~PATIVr ACTIONS

'be 1'.c. 1"avv is now undertaking a program for the development of a nest
management plan at the alameda NTaval Air Station. The major problem of
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successful nesting at the Air Otation has been related to predation by feral

cats and natural predators resulting in severe losses to voung tern chicks.
Problems that may relate to successful foraging have not been Identified
because of the effort to secure the nesting area. Some actions that may be
considered in relation to the proposed action include:

(1) Conduct dreAping activity only during the period from September
through "4arch. This wouild complicate the construction contracting process and
would result in additional cost for either Increased mobilization and
Aemobillzation or an increased cost for the retention of the services of the
contractor. hfs would also increase the duration and expense of the
construction period by at least ten months if not longer. 'he result would he
an increase in time and funding. Logisticallv, the mohIlIzation of equipment to
nPrform the work in such a manner would not he practical. This Is not a
rensonable measure to consider further.

( )N Tmplement a short-term feeding facility near the nest site to

supplement the tern's food supply. Stocking of small fish would continue
throifh the construction period. There is no indicatton that such facilities
would "e attractive to the terns. Tt may also he difficult to exclude other
predators from competingz with the terns for the planted fish. This does not
appear to he a reasonable measure to consider further.

(I) Tmplement surveillance of nesting and related activities with
emphasfs on foraing behavior to determine the importance and frequency of use
of Oai<land Tnner "arbor fhannel prior to construction. This would provide
additional Information in making a determination for recommendations to
roncerve the lease tern if needed.

(!, Conduct surveillance of' the nesting least tern in conjunction with
fle dre,'Pin, activities. 'his measure wouild allow construction to proceed and
would also provide documentation that could correlate the effects of dredging

activity with potential for sitrnificant adverse effects on successful nesting

or Feerinp.
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APPENDTV F

SFCTTON 404 (b) CVAT]TATT0,

T. PR.TFCT IWSCTPTTON

A. Location. Oakland Tnner Harbor Channel is located on the

eastern side of San Francisco Ray in Alameda County. This channel separated

the City of Alameda from the City of Oakland.

R. C eneral flescription. The proposed project includes deepening

navigation channels between the entrance to Oakland flarhor via the 1ar Channel
and the Clay Street Piers and widening certain reaches including the shoal

area on the north side of the Tnner Harbor entrance reach. A more complete

description is found in the text.

C. Authority and Purpose. PTy resolution dated 10 Tay 177,

Congress directed the Corps of Fngineers to review the report on Oakland

"arbor, California, published as H1ouse Document Number 393, 87th Congress, 2nd

Session and other reports in order to develop recommendations for most
effective, efficent, and economic means for improvement of the Tnner Harbor

and waterways, including consideration of an increase of channel prolect depth

for the four-mile reach between the inner harbor entrance and the vicinity of

the Clay Street piers and widening of the entrance bar channel.

D. Ceneral Description of Dredged Material:

1. The material to be dredped is comprised of sand, clays,

and silts with sand comprising most of the material. Of thirteen random holes

sampled, only five required elutriate analysis.

2. A'out 5.1 million cubic yards of material are to be
dredged.

3. 1 aterial will originate from the existing Oakland Tnner

ar0,or Channel, Alameda ('ounty , California.

r. Plescription of the Proposed Discharge Site.

1. The Alcatraz disposal site is located at the following

coordinates: 170 40 '17"N, 1220-9 '2"W, about one-third of a mile south of

Alcatraz Tsland. The coordinates describe the center of the 2,O00-foot

diameter circular site.

?. The disnosal site is an open-water, high energy location.

ntue to the magnitude and evtent of currents, rapid dispersion of dredged

sediments in slurry will occur.

3. A marine open-water habitat type exists at this location

as this area is a corridor for anadromous species migrating to ind from the
Sacramento-San Joaquin estuary. 'anv other marine species are also known to

migrate through this reach at some time urting the year.

E-I
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4. The estimated time frame for dredging and disposal

onerations is 14 months, beginning in 10R7.

T. 1. nescription of nfsposal Method: The project is expected to be

dredged by hvdraulic dredge/barge. Disposal will he accomplished by discrete

bottom dump from the barge.

TT FAC'TAL nF'rFPVTNATTON

A. Physical uhstrate Determinations:

1. -he average depth at the Alcatraz disposal site is about

Ps feet.

?. Rottom sediments at the disposal site are mostly sand.

3. Complete dispersal of unconsolidated material is expected

at this site.

4. Physical effects on benthos is minimal in this high energy

area.

R. P'ater Circulation, Fluctuation and Salinity Determinations:

1. Water

a. Salinity will not he affected by disposal activities.

h. I-later chemistry may be altered during disposal, but

ambient conditions wiTl return as mixing occurs.

c. Clarity is expected to be impacted during disposal,

but nmhipnt conditions will return rapidly.

d. Color will also b e impacted as suspended solid

concentration Increases in the water column during disposal. As dispersion
progresses, ambient color is expected to recover.

e. odors are not expected to be impacted.

f. Taste is not expected to be Impacted.

p. nissolved oxygen will he reduced locally during the

disposal. Dissolved oxygen concentrations should return to ambient after the

di scharme.

h. '1ttrient levels will increase slightly at the
r4ischarge site, but will he absorbed in the Pay system as mixing occurs.

. o eutrophic; tdon is expected as a result of
disposal.
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c. quspended Particulate/Turbidity feterminations:

1. NPsposal of dredged material at the Alcatraz site is

expected to result in a temporary, localized increase in suspended solids in
the water column. This will only last for a few minutes until the sediments

are completely dispersed by currents.

I. No significant impact on the chemical or physical

characteristics existing at the Alcatraz site will occur as a result of the
disposal activity.

1. No significant effects on biota is expected with disposal

at the Alcatraz site. Although an increase in suspended solids will he
introduced, the duration of each discrete dump is of such a short time that

the potential for adverse impact is minimal.

n. Contaminant Petermination. Flttriate analysis of the five
samples of dredged sediments indicate no significant concentration of

contaminants present (See test data found near the end of this appendix). -he
five Ramples were elittriated with disposal site water and suhbtect to chemical
analysis for oil, grease, residual petroleum hydrocarbons, mercury, lead,

zinc, cadmium, copper, Prn's and total identifiable hydrocarbons ("TTrl). The
detected levels in the elutriate of oil and grease, mercury, lead, zinc,

cadmitm, copper and PCB plus TTrjj were all below the sQtate water quality
objectives. The concentrations of residual petroleum hydrocarbons of two

samples did Indicate a value greater than fo,,nd at the Alcatraz site , "ut not
in amounts that would result in degradation of water q-i.llitv at the Alcatraz

site due to the dipersal characteristics at the site. Plutriate data for the
placement of underwater cables at the upper end of the proposed Oakland Tnner

"larhor Channel deepening proiect is presented at the end of this appendix for
representation of sediment quality for the extended widening at the terminus

of the protect. Pesults of this elutriate analysis also denonstrates no

significant concentrations of contaminants.

F. Aquatic Fcosvstem and Orpanism fetermination:

1. Short-term impacts in the water column at the disposal
site may impact plankton present during disposal. Ambient conditions are
expected to return after disposal operations have ended.

. no impact on benthos at the disposal site is anticipated.

. Short-term impact on nekton is expected during the

construction period.

4. The aquatic food web is not expected to he altered by the

disposal activity.

5. Vo special aquatic areas such as marine or estuarine

sanctuaries, refuges or wetlands, mudflats, vegetated shallows or important
aquatic sites will he modified or altered by the disposal.

A. "o threatened or endangered species will he affected hv

the disnosal.
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7. VTo other wildlife species will he adversely impacted.

F. Proposed Nisposal Site Determinations:

1. The mixing characteristics at the Alcatraz site will

permit maximum dispersal of unconsolidated dredged material. The swift
currents will rapidly ass!milate unconsolidated material back into the Bay

sediment regime.

1) The resuilts of the elutrIate analysis indicate no

potential for adverse effect. Although one parameter tested, residual

petroleum hydrocarbon, (lid show a slightly high concentration when compared
with the amhient disposal site, concentration returned to an acceptable level
over a short period of time. This parameter at the Alcatraz site after

disposal is not expected to he detected in amounts over ambient concentrations.

TT . 1. Potential rffects on human Use Characteristics:

a. nlisposal of dredged material at the Alcatraz
disposal site will not impact groundwater aquifers. Powever, investigation of

the akland Tnner Harbor area indicated that proundwater aquifers may be
affected from 4eepeninp. Preliminarv analyses of ground water quality samples

taken from water wells adiacent the Oakland Tnner Harbor Channel by the
'al{fornia 0 epartment of Vater Pesources Indicate that at least portions of
both the Merritt Sand and Alameda Formations contain ground water that meets

the ralffornia qecondarv Prinking Vater qtandards. These formations should be

considered usahle aquifers until additional investigations can be performed zo
doclment complete descriptions of the formations and to determine the effects

of the propose( deepening of the channel. ithout additional Information, it
Vas 1'een assumed that by implementing the prolect, these ground water aquifers

would he degraded4 . 'his would violate the State's water qualltv policy of

nondegpradatinn, Tesolit~on Number AR-16, which states that existing high
nualltv water he maintained until it has been demonstrated to the State that

any c1lanpe will 1,e consistent with maximum benefit to the people of the State,
will not unreaqnnablv affect present and anticipated beneficial use of water,

and will not result In water quality less than standards prescribed by
policies of the State Vater Pesourcps rontrol Board (See Appendix C).
Additional informnqiron shall he collected4 and every step will he taken to

insure that adverse effects upon ground-water formations will be avoid.

h. Short-term impact upon recreation and commercial
fishing may occur durinp disposal. Powever, use of area will not be

eliminated. Fishing activity in the vicinity would return after disposal

activities without adverse effect.

(-. 'Vn wator-oriented recreation, other than fishing,

will 1-e impacterl.

1. nispnsal and its accompnnving localized turbidity

,,-il create a Aistrictinn ,t te dlispnal site tihat can Te viewed at various

,antase pinr t, irrlwil the av. ",is Impact i-, hnwever, temporary In nature
)n' tOle Iav -v-tor, -f *! n'r Ttq Frt con t c qrial lt- niter disposal

~ct I vt ioI h
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e. No parks, National and Historic Monuments, National

Seashores, Wilderness Areas, research sites or similar preserves will be
affected by the proposed disposal.

H. Determination of Cumulative Effects on the Aquatic System.

Sedimentation is the process of sediments circulating and depositing
and is a phenomenon that occurs in all estuaries. Factors included in the
sedimentation dynamics of the Bay include, but are not limited to, Delta
inflow, wind generated waves, currents, and tidal influences. Dredged
material is released at three designated sites within the Bay: Carquinez, San
Pablo and Alcatraz. The long term distribution of dredged material discharged
in the Bay is affected by the sedimentation dynamics.

Sediment inflow-outflow volumes within the San Francisco Bay system

have been estimated on numerous occasions since 1917. The U.S. Geological
Survey in 1961 was the first to use direct measurements of suspended loads

being transported into the Bay system by all sources. Between 1957-1959
annual sediment Inflow was estimated by U.S.C.S. to he 8.8 million cubic
yards. Krone in 1966 estimated annual sediment inflows for the Bay system to
be 10.5 million cubic yards using hydrologic data from 1922-1933 and U.S.G.S.

measurements of suspended sediment for the years 1957-1965. From the
estimated measurements of sediment inflow, sediment outflow from the Bay
svstem to the ocean has been estimated. Of tile sediment entering the Bay
system, a portion is conveyed to the ocean via the Golden Cate and a portion

retained in the Bay s' stem.

Inflowing sediment is not directly carried to the ocean. A large
percentage of the inflowing sediment remains in residence in the Bay for a
number of years, being deposited, then resuspended, recirculated and
redeposited elsewhere, ultimately being transported out of the Bay system.
Some sediment is permanetly retained in tile system. Corps estimates of
dredged material placed Into suspension within San Francisco Bay averaged over
a 100-square mile area is about 4&00 cubic yards per square mile per day of
dredging and disposal. For comparison, the amount of sediment suspended by
wave iction in shallow water has been estimated to be 6,500 cubic yards per
day (for dayb when wind is 10 knots or greater).

Dredging of navigation channels and discharging at one of the disposal
sites In the Bay has the effect of redistributing the sediments ,"Ithin the
system. Accumulation of consolidated sediments has been identified at the
Alcatraz site. Although this located in a high current velocity area which
allows for rapid dispersion and recirculation, consolidated material along
with debris and concrete rubble have also been disposed using clamshell
dredging with barge disposal. Dredging with a hydraulic cutterhead will
ensure for the disposal of unconsolidated sediments, and, Ii. turn, will
ficilitate dispersion. The policy of selecting a site closer to the Golden
(:,te, such as the Alcatraz site, allows a higher percent of sediments to he
transported to the ocean.

Roughly 2.5 million cubic yards of dredged sediments are discharged at
Alcatraz from current Federal (civil and military) maintenance dredging
.nnualy. Implenentation of several navigation Improvement projects in San



Francisco Bay include disposal at Alcatraz. The authorized (Phase 2) John F.
Baldwin Ship Channel would result in initial dredging of 8.1 million cubic
yards over a two year period (assuming continous construction without
budgetary constraints). Increased annual maintenance dredging would result in
about 400,000 cubic yards. The recommended deepening at Oakland Outer Harbor

Channel would result in initial dredging of about 6.3 million cubic yards over
a two-year period. Additional annual maintenance dredging would result in
about 300,000 cubic yards. Implementation of navigation improvements for
Richmond Harbor channels would result in initial dredging of 7.2 million cubic
yards over two years. Increased annual maintenance dredging would involve
about 300,000 cubic yards. Although the increase in the amount of material to
be disposed at Alcatraz is about 3.5 times above the existing level, the Bay
system is capable of assimilating these quantities. The amount of material
not leaving the Bay system would be recirculated and redistributed. As
described previously, the annual inflow of sediments results in a circulation
and distribution throughout the Bay system.

It should be noted that the disposal activity does not add sediments to
the system, but redistributes them and results in the transport of sediments
to the ocean. A forecasted schedule of new work assuming no scheduling or
tidal constraints and maintenance dredging with disposal at Alcatraz is shown
below:

FY FY FY FY FY FY FY FY FY

Project Name/Year 82 83 84 85 86 87 88 89 90

Current Maintenance 2.3 2.3 2.9 2.3 2.3 2.9 2.3 2.9 2.3

John F. Baldwin 4.0 4.1 0.4 0.4 0.4 0.4 0.4

Oakland Outer Harbor 2.3 4.0 0.3 0.3 0.3 0.3

Richmond Harbor 4.0 3.2 0.3 0.3

Oakland Inner Harbor 1.5 1.6 2.0

TOTAL 2.3 2.3 6.9 8.7 6.7 7.6 7.7 5.4 5.3

Accumulation of material at the Alcatraz site is not expected with the
increased amount of dredged material to be disposed since disposal will

discharge unconsolidated sediments. Contaminant concentrations after disposal
of dredged material are expected to remain at ambient levels or rapidly dilute
to ambient levels. This observation is based on elutriate test results and
the mixing zone at the Alcatraz site.

Scheduling of the new work projects has been staggered to most
effectively utilize funds allocated for construction during a given fiscal

year. This would also lessen the total quantity of material to be disposed in
one year and would present a balanced construction schedule over a relatively

short period. Although the construction time for the four projects extends
over six years, this would also minimize the burden at the Alcatraz site if
all four projects could be dredged at the same time.
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11. Peterminations of Secondary Effects on the Aquatic Ecosystem. No

secondary effects resulting from disposal at the proposed Alactraz site are

anticipated. Uynconsolidated material disposed at the Alcatraz site will he

carried to ocean waters outside of the Colden Gate or be absorbed by the Bay

sediment dynamics and recirculated throughout the Pay system.

T. Considerations to Minimize Harmful Effects.

I. Two other suitable, open-water disposal sites were

considered, but are located in more shallow water than found at the Alcatraz

site. Although located closer to the proect area, the large amount of

material to he dredged was considered to be more appropriately disposed closer

to the Golden Gate. Ebb tide disposal was Incorporated specifically for the

new work dredging to permit optimuam conditions for passage of material to the

ocean.

P. Pisposal of "clean" material on dredged material Is not
necessary, since sediments characteristics and site characteristics preclude

such application.

1. The dredging method recommended for use of the Alcatraz

site will be limited to hvdraulic dredge with Varpge disposal to minimize

potential for mounding.

mONTORTwN*

4. A monthly hvdroRraphIc survey shall be conducted during
the construction period to determine bottom topography changes. Tn the
unlikely event that significant mounding occurs over time (i.e. the rate of

accretion exceeds the rate of erosion), the following actions would he taken:

a. Modifications to the dredging operations would be

Implemented. As an example, additional water could "e pumped into the barge
to enhance the liquid nature of the slurry, or air hoses could he placed in

the barge to permit continual agitation of the dredred material and prevent

consolidation of the clavev sediments; or

h. A suitable alternative site for rceiving dredged

material would he evaluated. An Investigation to identify an appropriate Ray

site where the potential for mounding :ould he acceptable would be
accomplished. 1.lhen such a sIte Is identified, a determination of its utility

as a disposal option for this protect will be made.

c. Tf actions to minimize harmful effects (Including,
hut not limited to, the above two actions) are not successful in permitting
the completion of the project, further dredging would be discontinued.

A letter notice to Interested apencies shall le

furnished hy the San Francisco nistrict indicating the changes to he

implemented with an estimation of the remaining quantity of material to be

4 4 sposod . Vo administrative waItinp, period would he required.
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OAKLAND INNER HARBOR DEEPENING

ANALYSTS OF SEDIM!NI'S

April 1982

AUTHORI ZAT ION

1. ~Results of tsts reported herein were requosted 1y DA Form 25'4

-o. E86-82-3018 dated 25 January 1982, from the San Francisco Ditrict.

I'URxeOSE

2. "he purpose of this st udV was to d(ter I n the imnunt of ,'pecifled

pollutants in samples of bottom sediments aild to determine the grain size

distribution.

SAMPLES

3. Sediment samples in plastic tubes and water samples in cubitaners

were received on 22 and 29 January 1982.

TEST METIODS

4. a. Standard Elutriate. Petroleum hydrocarbons, mercury, cadmium, lead,

zinc, oil and grease, and PCB and TICH were run according to "Ecological

Evaluation of Proposed Discharge of Dredge Material into Ocean Waters," by

EPA/Corps of Engineers.

b. Particle size and unit weight. Engineer Manual EM 1110-2-1906.

TEST RESULTS

5. Data are pre;ented as follows:

a. Table I shw:; the results of tests.

b. ENG Forms show the gradation curve for the samples.
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MEMORANDUM

TO: Lowell Shelton of R.W. Beck & Associates
Wallace Snapp of City of Alameda Bureau of Electricity
Greg Anderson of Anatec Laboratories, Inc.
Jeffrey Hahn of Cooper Engineers
Bernard Lewis of U.S. Army Corps of Engineers
Ray Newman of U.S. Army Corps of Engineers
Job File 2640-A

FROM: John Reeves of Cooper Engineers

DATE: March 1, 1983

SUBJECT: Elutriate Tests
Proposed Underwater 115 kv Cable Crossing
Oakland/Alameda Estuary
Oakland and Alameda, California
For the City of Alameda Bureau of Electricity
(Our Job No. 2640-A)

Attached to this memorandum are elutriate test data and Alcatraz Island Disposal Site
Water test data for discussion at the March 1, 1983 meeting at the Sausalito office of the
U.S. Army Corps of Engineers, as follows:

1. Figure 1, Plot Plan, showing the locations of the proposed
cable crossing alignment by the City of Alameda Bureau of
Electricity and five sites of soil sampling for elutriate tests
by others.

2. Cadmium and lead concentrations for elutriate tests
reported in our October 25, 1982 report*.

3. Cadmium and lead concentrations of Alcatraz Island
Disposal Site water tests reported in our October 25, 1982
report.

4. Cadmium and lead concentrations of elutriate tests and
Alcatraz Island Disposal Site water tests performed
February 3 to 5, 1983, by Anatec Laboratories, Inc.

"Report, Geotechnical Investigation, Proposed Underwater 115 kv Cable Crossing,
Oakland/Alameda Estuary, Oakland and Alameda, California, For City of Alameda
Bureau of Electricity" (Our Job No. 2640-A).

E-14



Memorandum Page 2
March 1, 1983

5. Table 1, Lead And Cadmium Concentrations Of Elutriate
Tests Performed By Others.

6. Table 2, Lead And Calcium Concentrations Of Alcatraz
Island Disposal Site Water Tests Performed By Others.

JAR:ch

Attachments

E- 15
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! ANATEC
~ LABORATORIES

LIP INC.

435 Tesconi Circle Santa Rosa, California 95401 707-526-7200

TO: John Reeves
FOR: COOPER AND CLARK
SERIES: 172/002/5750-5761
PRESERVATION: EPA
RECEIVED: 27 & 29 SEP 82
ANALYSIS: 29 SEP - 12 OCT 82
REPORT: 12 OCT 82; amended 14 OCT 82

REPORT OF ANALYSIS
Cooper & Clark Job No. 2640-A;

City of Alameda Bureau of Electricity

NOTE 1): All analyses performed on disposal site depth-composited
water eluates. Eluates were prepared by U.S. EPA/U.S. Army Corps of
Engineers protocols.

NOTE 2): Elevation data is MLLW = elevation 0.0 feet.

Polychlorinated Oil &
biphenyls Grease

Descriptor Lab No. (ug/L) (mg/L)

BORING 1; 9/22/82;
ELEVATION -48' 5750 <0.20 <2.0
ELEVATION -60' 5751 <0.20 <2.0
ELEVATION -68' 5752 <0.20 <2.0

BORING 2; 9/23/82;
ELEVATION -50: 5753 <0.20 <2.0
ELEVATION -55 5754 <0.20 <2.0
ELEVATION -68' 5755 <0.20 <2.0

BORING 3; 9/24/82;
ELEVATION -45' 5756 <0.20 <2.0
ELEVATION -55' 5757 <0.20 <2.0
ELEVATION -67' 5758 <0.20 <2.0

BORING 4; 9/24/82;
ELEVATION -48' 5759 <0.20 <2.0
ELEVATION -59' 5760 <0.20 <2.0
ELEVATION -69 5761 <0.20 <2.0

BORING 5A; 9/27/82;
ELEVATION -41' 5762 <0.20 <2.0
ELEVATION -53' 5763 <0.20 <2.0
ELEVATION -65' 5764 <0.20 <2.0

Biological Studies Laboratory Analysis * Research

E-17
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,ANAIWIO02/5750-5761- 2- 14 OCT 82

Cadmium Lead Mercury
Descriptor Lab No. (ug/L) (ug/L) (ug/L)

BORING 1; 9/22/82;
ELEVATION -48' 5750 57 610 <0.20
ELEVATION -60' 5751 57 610 0.54
ELEVATION -68' 5752 47 480 2.3

BORING 2; 9/23/82;
ELEVATION -50' 5753 47 610 1.1
ELEVATION -55' 5754 36 610 0.73
ELEVATION -67' 5755 36 480 1.1

BORING 3; 9/24/82;
ELEVATION -45' 5756 47 480 1.4
ELEVATION -55' 5757 36 480 0.31
ELEVATION -67' 5758 26 610 0.31

BORING 4; 9/24/82;
ELEVATION -48' 5759 26 580 1.8
ELEVATION -59' 5760 26 610 0.50
ELEVATION -69' 5761 26 610 0.63

BORING 5A; 9/27/82;
ELEVATION -41' 5762 26 486 0.44
ELEVATION -53' 5763 47 610 0.41
ELEVATION -65' 5764 31 610 0.41

E-18



ANATEC
LABORATORIES

435 Tesconi Circle Santa Rosa, California 95401 707-526-7200

TO: John Reeves
FOR: COOPER AND CLARK
SERIES: 172/001/5724-5729
PRESERVATION: EPA
RECEIVED: 27 SEP 82
ANALYSIS: 27 SEP - 12 OCT 82
REPORT: 12 OCT 82

REPORT OF ANALYSIS
Cooper & Clark Job No. 2640-A;

City of Alameda Bureau of Electricity

Polychlorinated Oil &
biphenyls Grease

Descriptor Lab No. (ug/L) (mg/L)

1; 110 feet; 1050 hours 5724 <0.20 <2.0
2; 90 feet; 1055 hours 5725 <0.20 <2.0
3; 70 feet; 1100 hours 5726 <0.20 <2.0
4; 50 feet; 1115 hours 5727 <0.20 <2.0
5; 30 feet; 1130 hours 5728 <0.20 <2.0
6; 10 feet; 1140 hours 5729 <0.20 <2.0

Cadmium Lead Mercury
Descriptor Lab No. (ug/L) (ug/L) (ug/L)

1; 110 feet; 1050 hours 5724 <15 58 0.85
2; 90 feet; 1055 hours 5725 <15 <50 1.0
3; 70 feet; 1100 hours 5726 <15 58 0.63
4; 50 feet; 1115 hours 5727 <15 75 0.41
5; 30 feet; 1130 hours 5728 20 66 1.0
6; 10 feet; 1140 hours 5729 <15 49 1.4

Biological Studies Laboratory Analysis Research
E- 19



r L ANIATEC
I 'ABOK\IOkiltS

4 1 I ''.( O!1 ( ( Il I ' *,anii WI (,lI' trriia 9)401 -(17 $26-72 ) )

TO: John Reeves
FOR: COOPER AND CLARK
SERIES: 172/006&007/1192-1196; 1177-1191
PRESERVATION: EPA
RECEIVED: 03 FEB 83; 1616 HRS; URGENT PRIORITY
ANALYSIS: 03 - 05 FEB 83
REPORT: 05 FEB 83 (V); 07 FEB 83 (W)

REPORT OF ANALYSIS
Cooper & Clark Job No. 2640-A;

City of Alameda Bureau of Electricity

NOTE 1: Water samples were collected near Alcatraz Island at
slack tide following a flood tide, 03 FEB 83.

Lead Cadmium
Descriptor Lab No. (ug/L) (ug/L)

#1; 12 FEET 1192 <50 <5
#2; 36 FEET 1193 <50 <5
#3; 60 FEET 1194 <50 <5
#4; 84 FEET 1195 <50 <5
#5; 108 FEET 1196 <50 <5

NOTE 2: All analyses performed using disposal site depth-compos-
ited water eluates. Eluates were prepared by U.S.
EPA/U.S. Army Corps of Engineers protocols.

NOTE 3: Elevation data is MLLW = elevation 0.0 feet.

Lead Cadmium
Descriptor Lab No. (ug/L) (ug/L)

BORING 1; 9/22/82
ELEVATION -48' 1177 <50 <5
ELEVATION -54' 1178 <50 <5
ELEVATION -60' 1179 <50 <5

BORING 2; 9/23/82
ELEVATION -40' 1180 <50 8
ELEVATION -50' 1181 <50 <5
ELEVATION -55' 1182 <50 <5

I ,, i II I I ,,, ...- .. .. .



ANATEC

Lead Cadmium
Descriptor Lab No. (ug/L) (ug/L)

BORING 3; 9/24/82
ELEVATION -45' 1183 <50 <5
ELEVATION -55' 1184 <50 <5
ELEVATION -62' 1185 <50 <5

BORING 4; 9/24/82
ELEVATION -48' 1186 <50 6
ELEVATION -58' 1187 <50 7
ELEVATION -64' 1188 <50 <5

BORING 5A; 9/27/82
ELEVATION -41' 1189 <50 <5
ELEVATION -53' 1190 <50 <5
ELEVATION -58' 1191 <50 <5

Greg And6rson, Director
/hs Analytical Laboratories

J-z4
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TABLE I

LEAD AND CADMIUM CONCENTRATIONS OF ELUTRIATE TESTS
PERFORMED BY OTHERS

SAMPLE
SITE ELEVATION

LOCATION BORING DATE IN FEET CONCENTRATION (Ugr/L)
(Ref.Fig.1) NO. SAMPLED (MLLW) Lead Cadmium

1 B-I 6/18/82 -37 to -43 <10 2

B-2 -37 to -43 <10 <2

B-3 -37 to -43 <10 <2

2 S-1 7/27/82 -36 to -42 <10 < 2

S-2 -39 to -42 <10 < 2

S-3 -37 to -43 <10 < 2
S-4 -34 to -40 <10 < 2

3 P-1 7/27/82 -37 to -40 <10 <2

4 ZX-2 9/13/82 -15 to -22 < 1 < 1

ZX-3 -33 < 1 <1

ZX-4 -32 to -35 < 1 <1

ZX-5 -15 to-22 < 1 <1

5 1 11/3/82 -19 to -22 < 10 <2

1 -24 to -27 < 10 <2

E-22
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TABLE I

LEAD AND CADMIUM CONCENTRATIONS
OF ALCATRAZ ISLAND DISPOSAL SITE
WATER TESTS PERFORMED BY OTHERS

SAMPLE DATE DEPTH CONCENTRATION (Ug/L)
NO. SAMPLED (Ft.) Lead Cadmium

1 6/17/82 30 < 10 < 2

50 < 10 <2

75 < 10 < 2

2 7/27/82 30 < 10 < 2

50 < 10 < 2
75 < 10 < 2

80 10 2

3 9/08/82 NR < 0.1 < 0.1

4 10/29/82 30 < 10 <2

50 < 10 <2

E-23
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OAKLAND INNER HARBOR

APPENDIX F

AIR QUALITY ANALYSIS

1.0 INTRODUCTION

The purpose of this air quality analysis is to present, in summary form,

the findings regarding the proposed project's impact upon the air quality in

the study area and the regional air basin. To accomplish this objective, this

appendix includes the following data: (1) a description of the basic

assumptions about the Federal project which are of significance for this air
quality analysis, (2) evaluates the short-term air quality impacts associated

with project implementation, (3) evaluates the potential long-term impacts
associated with operation of the completed harbor, i.e. future ship and

vehicular emissions, (4) discusses possible mitigation measures, and (5)

evaluates possible growth inducing impacts associated with the project.

2.0 EXISTING AIR QUALITY

2.1 Compliance With National Ambient Air Quality Standards.

One method commonly used to determine and describe the air quality within

an area is to compare the recorded pollutant concentrations from selected

monitoring stations to the National Ambient Air Quality Standards. Such a

comparison will show how often the pollutant levels at the recording stations

exceed or approach the standards and thus it will give a picture of the

magnitude of the air pollution in the area under investigation. For this
project the recorded data from the monitoring station in Oakland were used.
The data are presented in Table F-1.

F-1



TABLE F-I

DAYS AIR QUALITY STANDARDS WERE EXCEEDED
OAKLAND MONITORING STATION

POLLUTANT 1978 1979 1980

Ozone (03 0 0 0

Carbon monoxide (CO) 9.9 0 0

Nitrogen dioxide (NO 2 ) 23 0 -

Sulfur dioxide (SO 2 ) - -

Total suspended particulates - -

Source: Bay Area Air Quality Management District (BAAQMD)

Note: Columns give number of days per year an air quality standard was

exceeded; Federal standards for 03 and CO, State standards for NO 2 and
SO 2 , both State (first number) and Federal (second number) for total

suspended particulates.
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2.2 Findings Regarding Existing Air Quality.

The data presented in Table F-I show that except for the 1978 exceedence of CO
and NO2 the air quality in the vicinity of the Oakland recording station is

in compliance with the Ambient Air Quality Standards. This would indicate
that the air quality in Oakland meets the standards.

3.0 SHORT-TERM AIR QUALITY IMPACTS

3.1 Types of Short-Term Impacts.

Short-term air quality impacts would be generated by pollutants emitted from

dredging equipment and by pollutants emitted by vehicles associated with the
implementation of the project plan. The traffic-generated emissions are not
considered significant in this case since very few workers would be involved
in the dredging operations.

3.2 Short-Term Impacts due to Dredging Operations.

The deepening of the Federal Access channel in Oakland Inner Harbor could

increase the emission to a significant degree if certain types of dredging
equipment were used. According to the California Air Resources Board the
primary pollutant of concern in the Bay Area Air Quality Maintenance Area

would be the nitrogen oxides generated by diesel engine-powered dredges.

The California Air Resources Board (ARB) in its comments on the Richmond

Harbor Deep Draft Navigation Improvements, Environmental Impact Statement
identified nitrogen oxides (NOx ) as the primary pollutant of concern. The
ARB also calculated a "worst case condition" under which three diesel engines
would perform the dredging and approximately 950 pounds of NOx would be
emitted daily. Assuming that approximately the same dredging schedule would
be maintained (14,000 cubic yards per day for 1.5 to 2 years) the same "worst
case condition" would apply for the Oakland Inner Harbor dredging.

An emission of 950 pounds of NOx daily would indeed be considered a

significant source of air pollution. Such a source could cause temporary air
quality degradation adjacent to and immediately downwind of the operating
dredge. However, since a dredge is considered a point source for air
pollutants, emissions from it would be controlled by a permit issued by the

Bay Area Air Quality Maintenance District (BAAQMD). In other words, the
dredge deepening the Federal access channel in Oakland Inner Harbor would
require a permit from BAAQMD before dredging can commence.

The California Air Resources Board (ARB) in its comments on the Richmond

Harbor EIS proposed that an electric dredge be used for the dredging
operations to mitigate possible significant adverse impacts on air quality.
The Corps of Engineers in its dredging specifications for the Oakland Inner
Harbor will require that: (1) the dredging contractor meets all the

requirements for stationary sources (point sources) established by the Bay
Area Air Quality Maintenance District (BAAQMD) in its Air Quality Maintenance
Plan, and (2) the contractor also secures all necessary permits required by

the BAAQMD. Such compliance would prevent significant adverse air quality
impacts to occur as a result of the dredging operations.
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4.0 LONG-TERM IMPACTS RESULTING FROM PROJECT IMPLEMENTATION

4.1 Assumptions Regarding Future Conditions.

To determine the long-term impacts of project implementation, it is necessary

to project the existing conditions in Oakland Inner Harbor study area into the
future in terms of the total tonnage of cargo that would be handled by the
harbor under without project conditions and under with project conditions so
that a comparison between the two can be made. To accomplish such projections
into the future certain assumptions must be made concerning vessel movements
and cargo handling capacity. For Oakland Inner Harbor the following
assumptions have been made: (1) the Port of Oakland, the project sponsor, is
expanding the present port facilities in Oakland Inner Harbor regardless of
whether the Federal channel is deepened, (2) the projected future tonnage of
cargo handled by Oakland Inner Harbor is not dependent upon a deeper Federal
channel since larger ships still would be able to enter the port by waiting
for favorable tidal (high tide) conditions, (3) it is, therefore, assumed that
the total tonnage of cargo handled by Oakland Inner Harbor would be the same
under all future conditions so that the difference in total tonnage without
and with project conditions equals zero.

4.2 Potential Long-Term Impacts Due to Ship Emissions.

No significant impacts upon air quality are expected due to ship emissions.
Although there would be a slight difference in ship movements if the project
is implemented (no waiting for favorable tide conditions by larger ships),
these changes are not considered significant since emissions contributed by
ships are very small when compared by the total emissions in the San Francisco
Bay Area.

4.3 Potential Long-Term Impacts Due to Vehicular Traffic.

Since the total tonnage of cargo handled by the port would be the same with
and without the project, no increase in vehicular traffic can be attributed to
the project; consequently there is no long-term impacts upon air quality due
to vehicular traffic.

5.0 MITIGATION MEASURES

No mitigation measures were developed for this project, since no significant
impacts have been identified with project implementation. The "worst case
condition" for short-term impacts would not be realized since the dredging
contractor would be required to secure a permit for stationary source from the
Bay Area Air Quality Maintenance District (BAAQMD) prior to commencing the
dredging.

6.0 GROWTH INDUCING IMPACTS OF THE PROJECT AND ITS INFLUENCE ON AIR QUALITY

An analysis of the forecasted future conditions under the without project and

with project conditions indicates that the proposed Federal project would not
induce any growth in the study area or beyond. This finding is based on the
basic assumption that the same tonnage of cargo would be handled by Oakland
Inner Harbor under all future conditions.
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FOREWORD

The U. S. Army Corps of Engineers has proposed a project that
would deepen Oakland Inner Harbor from -10.7 metres (-35 feet)
to -13.7 metres (-45 feet) mean lower low water datum. In 1981,
at the request of the Corps, the Central District undertook a
brief reconnaissance study to try to determine what effects, if
any, the deepening would have on the ground water resources in
the area. The purpose of the study, which consisted of a compilation
of office records and did not include field work, was to collect
and analyze ground water data and literature. After evaluation of
these data, further studies in three phases were recommended.

In 1982, the Corps requested that the Central District conduct
field work to complete the Phase 1 tasks recommended in the 1981
reconnaissance report.

In response to this second request, this report describes the
field work, the analysis of the data, and the conclusions and
recommendations that have resulted from completion of the tasks
tiwt. were outlined in Phase 1 of the reconnaissance report. Field

data from this study include field location of wells, depth to
ground water -uiasui ements, ground water sampling, and laboratory
analysis based on combined data f-rom the office study and fi-21i
dAta from t ,is study. The analysis discusses depths and use= of
wells in Lhe: area, quality of ground water in the wells, and nr,bable
producing s;ata. Ilt recon-Lends additional ground water studies
to ass..ss the risk of ground water degradation. A second pzissiDle
course of action is noted, but implementation of the secnd course
of action would rc:uire demonstration that such action wojuld bce

in conforT.-.nre with thc 7tate Water Resources Control Board's

nondegradation policy (State Water Resources Control Board
Resolution '-o. 66--16).

WayniJ Mac.,ostie, Chief
Central District
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INTRODUCTION

At the request of the Corps of Engineers, the Central District
of the California Department of Water Resources conducted a one-
time field inventory (canvass) of all active and inactive wells
within one mile of the harbor deepening project (Figure 1)*.
The field inventory included one-time water quality sampling and
depth to ground water measurements in wells where such sampling
and measuring was possible. Time allotted for the study was
July 1 to September 20, 1983, and the total amount of the contract
was $13,555. This amount also covered the cost of an analysis of
the field data by the Central District.

Purposes of the Study

The purposes of the field inventory and analysis were the
following:

1. To obtain all possible water well data.

2. To determine adenuacy of data for assessing the effects of
the proposed harbor deepeninj on potentlial sources of fresh
ground water.

Scot)e of the Stulv

In 1981, the Corps of Engineers reluest-cd that the Central DistricL
undertake a brief reconnaissance stud' to try to d-ter:rine . iat

effect, if any, deepening of Oakland 11-rbor would have o.n the o:o:'
water resources in the area. That study was prim_]rily an off[c2
study which coll.cted and anal'y:.,_] groud w:-. ter data and rc.rts.
The study resll ted in reeo:.,unendatiens for a series of further
studies. The Cil4d inventory, -,c hth to rcu';a wLer e :asur,: :nts,
grournd water sarr: inm, laboratory analy,.', nd this rebort Q
Phase I of that .eries c-- recr"--,.ende1 ;'-a._ii-. Dat col'ec
during the 1981 study wire use,, to bci , the fiel invcnz,:.

The ficld inventory incl.ded ]oecu Lion of w iter we,,ells indicat(-' by
records on file at the Central Di strict an ' lby infu,rmation
obtaind durins, the 198] reconn:.issance croun, wate study
(Cal ifornia Department of Vate: P.isourccs, 1981). During the
field inventory, approxii::telv 20 contact were in the field
with local ciovernment , util-ity eoueanio' .rivate nuinics,
and individual s Lo locate water well !1,,t (,n record. Based on the
above infor n t io., a street by str e, c w fo' ,CVea 0.

Locations of fiold ]OCit,..d watcr wellsl . t I :, a 1:24,0 u_
scale (1p (Plate ) ; d .th to ;rnunIl ,.< ' , '. aV-.
ground wate:" qua1ity a 11t' es wre tu:_ " F ,. Th.
fo 1 ow i Ill; informat '_ion c< I I sco : aI) -- I ine:~ a
we] I wh.cn j)o:-::i ble,

*.--'h-2 ( rps' ,ri,) sj] wo,,d d1,: ' tc .'.Se.l , -10.7 metres
(-35.0 feet) to -1!.7 :,tr,.; (-.;5.0 , ' , fl,.:ar low witr
,2a _i: (.-L,, ,,.

Ini lI~l m rl



o Date drilled

o Driller

o Depth

o Interval cased

o Perforated interval

o Gravel packed interval

O Interval sealed

o Log of strata encountered

o Depth at which water was first encountered

o Standing level of water in well after completion

o Accessibility for measuring and sampling

o Method of drilling

o Present use.

Information that was obtained is included in Well Data Sheets
and Water %1ll Drillers' Reports available in Department files.
The Water Well Drillers' Reports are classified confidential by the
State .ater Code. Copies of these reports and other well data
are oeing submitted under separate cover to the Corps to maintain
the confidentiality of these records.

-2-
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RESULTS OF THE INVENTORY

The inventory includes the data collected during the 1981
reconnaissance study (California Department of Water Resources,
1981) and the field data collected during this study. The field
data were combined with the office data from the 1981 report in
making the geohydrologic interpretations for this report.

Results of the field location of wells, depth of ground water
measurements, and ground water quality sampling are shown on the
following illustrations and are discussed in a later section of
this report.

Plate 1 shows the location of the 23 wells located in the field.
It also indicates those from which a water sample was obtained

and those in which the depth to ground water was measured.

Table 1 contains the following information:

a. A tabulation by State well number of field located wells
(State well number includes Township, Range, Section, and 40 acre
portion of the Section).

b. Which wells were sampled and measured.

c. Reasons why certain wells could not be sampled and/or
measured.

d. Wells for which a Water Well Drillers' Report (log and
construction information) is available.

Table 2 is a list of the field located wells, depths to cjround
water, and elevations of ground water in those wells. It also
shows:

a. Depths to ground water in the wells

b. Elevations to ground water in the wells

c. Depths of the wells

d. Elevation of probable producing intervals

e. Names of probable producing formations.

Table 3 lists wells sampled for ground water quality. It gives
the following information regarding ground water quality:

a. Results of laboratory analyses of ground vater samples for
(1) dij-solvcd chlorideF in millic,rains per litre (Fg!/L)
(2) specific conductance in micromhos per centimetre at

2s) ccqreon Cclsius.

b. Comipleted dclths of welis sa-mpled

-4-
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c. Approximate ground water producing depth interval of
sampled wells.

d. Probable aquifer producing the ground water.

-5-



Table I

Proposed Oakland Inner Harbor Project
Field Inventory- - Existing Wells

Field Located. Sampled, Measured. July-August 1982

Well
Location Drillers'
(State well Well Well Reason for Not Report
humber) Sampled Measured Sa-vilino or Measurinl Available Use of Well

IS/4W27QI NO Yes No pump No Lawn and Stand-by fire

1S/4W34F3 No NO Hit obstruction in well No Industrial

1S/4W34F4 Yesy Yes -- Yes Industrial

1S/4W34J2 No NO Casing sealed Yes Abandoned

IS/4W35A2 Yes NO Submersible punmp, no Yes Stand-by irrigation
opening into well

IS/4W35Ea Yes Yes -- No Lawn and garden

IS/4W35Eb No Yes No pump No Lawn and garden

IS/4W35H No No Well sealed No Sealed

1S/4W35M1 No Yes Power disconnected to No Not used. power disconnected
puP

25/3W6Nla No Yes No pjmp No Observation well

2S/3W6N2b No Yes No pump No Observation well

2S/4W3El Yes Yes -- Yes Irrigation

ZSI4W3F] No Yes Partially caved in; No Not used, was industrial
not in use

?S/4W5A1 No Yes No purp Yes Not used, was industrial

2S/4WIOAI No No No one ho-ne or, 3 different No Irrigation
days; dog in backyard

2S/1%10B Yes Yes ._ Yes Stand-ty garden

2S/4WIC31 Yes No Sealed Yes Law and garden

2S/4WI, No Yes Pump broken No Lawn and garden

2S/4WllIDI Yes Yes -- Yes Lawn and garden

2S/4WllE No No Pump incperative; No Abanioned
casing sealed

2S.'4WlI[I Yes No No opening into well Yes Lawn and garden

2S/4WIMi No No Top of casing sealed; No Not used, was windmill
no pump

2S/4W12D No Yes No pum.p No Abandoned

7/ See Tail- ?
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ANALYSIS OF DATA

Elevation of Ground Water

Elevation of ground water in wells was determined from measure-
ments in 14 wells and elevation of ground surface estimates based
on topographic maps (Table 2). Five of the wells measured were
north of Inner Harbor and 9 were south of it. An analysis of the
elevation of ground water data showed that an elevation of ground
water contour map could not be drawn, and the direction of
movement of the ground water could not be determined because

of the following factors:

O The small number of measurable wells.

o Lack of uniform density of data points.

o The great variation in total depths of the measured wells.

o insufficient well construction data for the measured wells.

o Insufficient well log information.

A comparison of the differences in elevations of ground water in
fairly closely spaced wells such as the 3 located alcnj Tnnr
Harbor (2S/4W-3E1, 3F1, and 5AI), along with other dat:a, inicc-t e
there is not aquifer continuity below that area. The ,tc' e " " v
was described by the 1981 reconnaissance study (Califor-.ia nec rt<.ent
of Water Resources, 1981). The respective elevations o crc'n :
water of those wells were -37.3 metreos (-124.0 feet), -1-1.6 ?,t-c
(-44.5 feet) , and -9.5 metres (-31.1 feet). Respectidv, e#pth:
of the wells were 108.0 metres (353.0 feet), 114.6 metres
(376.0 feet), and 152.4 metres (500.0 feet). The differencLs in
elevation of ground water in the 3 wells is probably because the
ground water was occurring in 3 different aquifers (a differenr
one for each well), or in 3 zones that are each under a difff,-ent
piezomutric head.

Wells 2S/4W-3F1 and 2S/4W-5A1 might be affected by the deepening
of the harbor to elevation -13.7 metres (-45 feet) mean lower
low water datum. However, neither well is now in use and ground
water quality samples could not be obtained from them.

Quality of Gron-d Water

Eight wells were st,:ec for quality of ground water and the
followi v :nalyres .:,re rade by th Department of Water sourc
Witer yu lity La )oratory (Fable 3)

]. Dolved chloride in milligrams per litre (mg/L)

2. S-,) wJfic conductarnce at 250 C, 1si s reportcd in i ,-c , !
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Dissolved chloride contents ranged from 6 to 180 mg/L and
specific conductance from 426 to 1 080 micromhos/cm for samples
from the 8 wells. Shallower well, 4-28 metres (12-91 feet) had
lower dissolved chloride content and specific conductance than
deeper wells, 29-122 metres (95-400 feet) (Table 3). It is
probable that the deeper wells (IS/4WF4, 35A2, and 2S/4W3EI)are
producing ground water from the Alameda Formation. Three shallower
wells (2S/4WlOBl, -llDl, and -llE1) probably produce from the
Merritt Sand (Figures 2 and 3). Shallow well 2S/4WIOB probably
produces from surface soils. The producing interval and formation
could not be determined for Well IS/4W35Ea because of lack of
sufficient well construction data. Completed depth, approximate
ground water producing interval(s), and probable producing
formation are listed for each well on Table 3. Figure 3 is a
geologic section on which is shown ground water quality information
based on ground water quality sampling data gathered during this
study. Ground water quality data from 5 sampled wells near the
section were projected to the section. These data indicate probable
producing formations and the corresponding specific conductance
and dissolved chloride content at the locations shown. The location
of the geologic section is shown on Plate 1 of this report.
Surface geology is shown on Plate 2 of the reconnaissance report
(California Department of Water Resources, 1981). Figure 2
contains an explarition of the lithology and symbols used on the
geologic map and on the geologic section shown in this report
(Figure 3).

The reconnaissance study report suggested a process by which the
difference in g3round water auality of the Merritt Sand and the
Alamieda Formation occurred (California Department of Water
Resources, 1931). It suggested that portions of the Merritt
Sand were deposited in brackish to saline water and contained
highly mineralized waters at time of deposition. However, as
the sea level became lower and portions of the formation were
exposed above sea level, fresh watcr from precipitation may have
percolated into the sand and diluted the mineralized waters or
flushed it out of some azeas. This is indicated by the low
chloride content of the shallow wells northeast and southeast
of the Inner Harbor (Plate 1).

The Alameda Fcrnation was deposited primarily in marine water and
would be expected to contain saline ground water. However, 3 of
the wells inventoried during this study apparently produce
relatively fresh water from this formation (Table 3). Whether
the fresh water is the result of the flushing out of saline water
or was included in the sediments at the time of their deposition
has not been determined.

-10-



Water quality data from wells west of Geologic Section A-A'
(Plate 1 and Figure 3) were projected onto that geologic section.
The projected data indicate dissolved chloride content and specific
conductance that might be expected at the general locations and
depth intervals along that section. In general, the data indicate
lower chlorides in the Merritt Sand than in the Alameda Formation
at the location shown. Chloride contents of both formations
at this general location are below recommended limits according
to the Secondary Drinking Water Standards of the California
Department of Health (copy attached in Appendix). Specific
conductance is below recommended limits in the Merritt Sand and
only slightly above in the Alameda Formation. The geologic
section is based on one published by the U. S. Geological Survey
(Radbruch, 1957); its location is shown on Plate 1.

Uses of Wells

The primary use of wells located during the survey was for lawn
and garden irrigation (Table 1).

One operating industrial well was found. It was located at the
Red Star Yeast Company (lS/4W34F4, see Tables 2 and 3).

-11-
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CONCLUS IONS

Twenty-three wells were field located. Depths to ground water
measurements were obtained in 14 of those wells, and ground
water quality samples were obtained from 8 wells. Only 5 wells
could be both measured and sampled:

1S/4W34F4
IS/4W35Ea
2S/4W3EI
2S/4WiOB
2S/4WllDl

Construction data were available for all those 5 except
Well lS/4W35Ea.

The following 3 of the field located wells are within
0.8 kilometre (0.5 mile) of Inner Harbor:

2S/4W5AI
2S/4W3El
2S/4W3?

All others are more than 0.8 kilometre (0.5 mile) away. Of the
three wells adjacent to Inner Harbor, ground water could be
sampled only in Well 2S/4W3E1. The sample contained 88 ng/L
dissolved chlorides and had a specific conductance of 749 mi-:re-: o .
Well construction and geologic data indicate that the well pooes
ground water from the Alameda Formation in zones located
82-88 metres (270-290 feet) and 104-107 metres (340-350 foot)
below ground surface.

Dissolved chloride content of ground water from the 8 sampled
wells ranged from 6 to 180 mg/L. This is within the 500 mg/L
limit reconmended by the California Secondary Drinking W.?ter
Standards. Specific conductance of the ground water from the
8 wells ranqed from 281 to 1080 micromhos per centi-.etre. The
recomviended limit is 900 aind the upper limit is 1600 micromhos
per centimetre according to the California Secondary Drinking
Water Standards.

The conclusions of the Department reconnaissance report
(California Dcpartment of rater Resources, 1981) remain valid
regarding possible disturbance of the salt water-fresh water
interface and possible uf!-ccts of sush a disturbance. No
new data was obtained durinq this study to dispel t,'e thesis
that removal of thc clay could ailow- this interface tc- nove
further inland.
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Analyses of ground water quality samples taken fr-m water wells
during this study indicate that at least portion!, of both the
Merritt Sand and the Alameda Formation contain jround .,ater that
meets California Secondary Drinking Water Stardards. Therefore,
until proved otherwise, those formations should be considered
usable aquifers.

Well data collected during this study are not sufficient to
adequately define the thickness, lateral continuity,
permeability, specific yield, or recharge capability of the
Merritt Sand or the Alameda Formation. They are also not
sufficient to determine the effects of the proposed project on
those formations.

The use of ground water from wells is limited to a small number
of wells most of which are more than 0.8 kilometre (0.5 mile)
from Inner Harbor. Most of the wells are used for lawn and garden
irrigation. Six such wells range in depth from 4 metres (12 feet)
to 27.7 metres (91 feet). A seventh irrigation well is 108 metres
(353 feet) deep. Only one producinq industrial well was located.
That well is at the Red Star Yeast Company approximately
1.2 kilometres (0.75 mile) north of Oakland Inner Harbor.

It is not known whether local landowners, industry, or local

water purveyors will increase the use of ground water in the
future. However, at the present'tiie, the surface watc- s7poly
is as cheap as or cheaper than ground water, and the quality of
the imported surface water supply is higher than that of the
ground water. Therefore, it may be expected that ground water
demands will not increase as long as 4hese conditions exist.
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RECO?4MENDATION

It is recommrended that more data be collected as modified from
Phase 2 (California Departi,.kent of Vater Resources Reconnaissance
Report, 1981), to assess the risk of ground water degradation.

Phase 2

0Monitor the following wells for water level and water quality
(dissolved chloride and specific conductance):

IS,' /4W 3 41F4
2S/4W3E1
2 S1/4.-'10B
2S/4;11D1IConstruct additional watr'2r wells to beused for ground water
level and ground water c;aali ty :monitoring .

Drill several pilot holes with a dual-tube, reverse rotary

drilling rig ofdtrii-.: h ll-:iiiya using the Merritr ier

Sandandthe Alaoteda Forma -tion Eas sources of ground water.
lfevaluation of the data oletdin Phaso- 2 indicates that
teqronnd wateLr contain(.,- in Sac mrit cnd and Al-a:mo ,da

For Mlt 1* 0]1 I'sI blC1 O e200 :O 1 1 ~ t -r cx- iaii

nee beconducted and tht, chiin -1 can be Ciceoened wI thout

If the data freo::n 1hase 2 iniaetlm.t the -iuuifors C--.- in
s ignificint usable cgroun'3 -w;ate!- 3car@seelt ~ as

Phase 3

" Drill explora-t-ury holcr-F on the(- --K~I ir ( o- the project at
6 1-me t -- (2 0 0- f ot.) cor e n r c Voh hole should !:e
drilled to a deopthf of 12.2 r -' U feet) h~e] ow prcscint
channel invert. An en.: --- ,-r-, ~iLo 10ist~a iocj- the holes,
and watier exra-ctel from:: I ayers s, l-cto-c ',.he geD1oq4ia-t should
be analyzed for dissol-i'~~oi A uuJ-ue,'vorse rot-ary
drillini_ ric should b-F oxplo tony hole ' houla- ho
sealed a-fter cLl~ iejetc'- 1 c s i* Dt bcoea conou4.t for
se.2 watecr inrs of 1t atL

" If evaluaItion of tl'e C.t ol'i 1 in o. indliocil:, 1:h-t

intercepted , Ief conIlcc' -' o1h-"
channe can . )cn . .en
will C ':tiv n _ ± IC I tal-es t ';



0 If the data indicate that the channel deepening will

intersuct acquifers that are presently protected by a lower
permeability sedimentary layer, and that there is a chance that
such an intersection will lead to greater sea water intrusion
into aquifers that constitute sicinificant around water resources,
then the costs and benefits of the proposed project should be
compared to the costs and benefits of continued use of the ground
water resources. Consideration should also be given to a
final depth that is considerably less than -13.7 metres (-45 feet)
MLLW.

All Phases

o Establish a subsidence leveling net tied to benchmarks well

outside the area of possible influence of subsidence that may
occur adjacent to the channel after the inner harbor is
deepened. The leveling net should be surveyed as soon as
possible to establish a datum before the project is begun.

No Mitigating Measures

A second possible course of action would be to proceed with the
project and to cor'pensate ground water users whose ground water is
degraded. However, this course of action would present a pco)tentia]
conflict with the State's water quality policy of nondegradation,
and could be pursuad only if the project conformed with that
State policy (See Appendix B). if this course of action is
pursued, policy issues are raised that will have to be res ulvad
with the State Water Resou.:ces Control Board and the CalifornJ
Regional Water Quality Control Board, San Francisco Bay Rejio-.

State policy reauires thiat any action relating to water quility
must conform with the State ;ater Resources Control Board's
nondegradation policy (Cate Water Resources Control Board
Resolution Number 68-16Z . That resolution states that existing
high quality of water will be maintained until it has been d-.non-
strated to the State th-it any change will be consistent with
maximum benefit to the people of the State, will net unreusonabli
affect present and anticiuated beneficial use of water, and will
not result in water quality less than standards prescribed by
policies of the State Water Resources Control Board.

1/ Appendix B
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TITLE 2 E%\VIRtO%%E-%AL HEALTH 1717

Article 8. Secoyndary Drinking Water Standards

64471. Applicability. (a The second i,% drinking wvater stand-
ard& in this artivlIe shall be maintaineai m prc~ect the public v'elfare, and
to as'ure a sup:'ls cf pure. L% hollesome and p~tab~e m.ater- These stand-
ards specify iz xima2m c ntarninant levels:

II At the point of deli'. ery to the consumer which iflay adversely
affect the taste. oc,r or annearance of (dnjnL~ingf water.

t21 Which, if exceeded. mIAN caus e a subst..ntiil nurniber of persons
served byv the commnunitv waltr system to discontinue its use.
(b- The lc-.cal health officer shall ensujre compliance '.%ith the re-

ouire-mnts of this article b%, coinin:tv '.- ter s% stems .%ith less than
2--) ,rr.ice connections and state small x%. "ter syStemns.

G4473. Maximurm Contaminant Le'els. (a) Dictribution system
' rcontairniniz sub~tance. exceediin: 'he m minum: con,.mnant !vv-

el hG-xn in Table, 6 and 7 rni% bt2co' 6-t!0oriAhl' to .im ypreciable
number of peop!e, but is no' veneralO ha.i~rdous to bi -alth .

Table 6

Con--un1>r-r Accepta.nce f L-Wt-.Sin~1 rnj .Pe S-,ritnrdi
Coro'ii, rts .5fnnirr C.cntanx n!n Les els

Color.... .. ... .. .................. . .. l5 U uIs
Copper ............................... ................... 10 n. 7'l
Corciviv . ...........- .......... ....... . ... low
Iron. . .. .. 3 ing I

(2dor-Thxesheld ........... ~.............. ... 3 Inn s

Tkurbidir .............. . .... -------- - ----------- 5 Unts
Zinc.............. ... 5.Omng/I

Table 7

%fineralization--&-(-onda" Drini'r WVater Stindards

.tSf'ntiwn Con:armi'rant Lei els
Constitu.'nt. Units Rrvonmmended Lp-r Sho'rt Term
Tc,!A] Dis oied Solids, mgil.... 5W.. -'b IW -W&

Crioride.. na. I...................... ... ......... ZZ~O 51) 600
S%.! Ate' n. 1.. 250 51.0 600

(b T-he maxitrm contaminant lest'!' li.,ttd in Table 6:
(1) Shil' not be exceeded in:

(A) New Comnmunjity water systems.
1B) New sources dc'e:oped for exia.ting community water sys-

tems.
(.21 Sha!l not bhe.'cc'e in exsi:r'oimunit'. ''ater systems.

nho C.mtn v:tlon s'.stern \1_11,m shall bh. :rte :om siznific~mt arnouw~s
of particu!c~ :uattcr mn all public water svstems.

(2D)
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1718 SOCIAL~i SECVE~rry TITLE 22

(c) In existinz commiunity %% ater systems, if aty% maxiinuni contami-
nant level in Tah!e 6 is exc-eedied, the xater su:p._l.ier, pursuant to See-
tion 4023, HeAlth and Safes .%e may be required, foliowking an
investigation by the Department, to ccnduct a study.

(1) The investigation by tile Department shall detei mnine the ex-
tent of:

(A) Noncompliance with the maximum contaminant lev els.
(B) Consumer di,; atisfjction,.which is bat~te upon tile secondary

drinking wvater standards.
(2) The study conducted bv the water supplier shall:

(A) Be conducted in a ianner and in accordance with a sched-
ule acceptable to the D~epartmnent and be completed in a pericd of
time not to exceed one cr

(B) Be made by persons acceptable to the D-2partment.
(C) Deter inine the de 2rce of consumer .,cccptance of the i water

supply.
0I); In-,estio 'ate the cauc-es. methods of Correction and e<stimate

the cost of one or more .tt'rnative solutirns,.
(3) The resui-s of thle studNy conducted by the water supplier shall

be made availOhle to the:
(A) Users at an appropri.!tely noticed public meeting.
(B) Dep~trtmnti
(C) P~ublic L tilities Commnission, if appropriate.

(d) The reqturenients of :bi I -(713 and b1): '2 niv be %kaived byN'
the D~epartmnt tOo~o%%u trh.' e,:; p~et,:,n of .-I it,% t :iztnon as re-
quired in (c) ba-ed upon. bt, hA ne'e' rii nited z

WI Consumier ac't;1 n f satc r not ;netng the nia,.inium
Contaminant 1,-. -As hs-.'lbe.

(2) Econic Ce'i (' ra :,-):

(e) For the c,,o.xtituents shv!-)xn' on TJble 7. rzo fixed ccnsniiter ac-
ceptance co.-'tam uant lese Li tl be.enes V

(1) Conitittuenrt conceitrit :Lns !os e7 t ban the- Bccmme nded
contaminant les ci are desirJ,;-- fur a hiZi.e:- dtezre of ccnsumer
acceptance.

(2) Constituent concentradti 'ns ranxn to thle Upper cont miinant
level are acceptaiiie if it is necither rexson,,o)x nor fea"Ible to provide
more suitable ' es

(3) ConIStituent concentration-s Y ni-ing to the Short T,~ rni coni-
tarninant les ci are acceptait): cev onr exi~min: s' !Aven- cin
rary basis pclinlz coll!t ruction c' treatinent lacilities or
development of icceptable tie%% v. ater scurce .

(f) New services from s~st( wo m.rkwwae -hich ear i:1(S constitU-
ent concentratio;n. between tie 1..pper and Short Term contarntfldnt
levels shall be a:ppros ed only:-

(1) If adtequat'e prozress is b-ing demovnstT.ted tc,w%' rd 1;.c. iding
water of vnir,i irrinerai cq'a!itv.

(2) Yor oth r cempe lln,!re, rn app-r',\ed by the Dpt~rt
fl~so~r . A~cr~t~:u f T.ME' ,,wcb..ta. n 'jt fi'c, I-'n'-78 (Regse: ;3. \o 3:.
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APPENDIX B

STATE WATER RESO. UCES CONTIROL BOARD

[ESOLUTTON t;o. 68-'6

$TATEF':' ' ?CCY WITH RESPECT TO
MAINTAINING 1illH &?i 'ALI Y OF WATERS IN CALIFORNIA

WIIER AS the Californa Legislature has declared that it is the
policy of the State that the granting of permits and licenses
for unappropriated wat'-r and the disposal of wastes into the
waters of the State slhal! be so regulated as to achieve highest
water quality consis!.en- with maximum tenefit to the people of
the State and shall be ccntrolicd so as to promote the peace,
health, safety and welfare of the people of the State; and

WHEREAS water quality control policies have been and are beirg
adopted for waters of the State; and

WHEREAS the quality cf some waters of the State is higher than
that established by the adopt-d policies and it 4.s the intent
and purpose of thIs -r1 th- su, ",h.  his'- .r q-all y shall te
maintained to the maximum extent pcssible consistent with the
declaration of the Legislature;

NOW, T R -C?, BE IT ....

1. Whenever the ex_:' qa]:ty of water is better than the
quality est~bab.:. In po'lcies as of, the date on which
such policies tr cc:e effective, such existing high quality
will te mant;Y'cid unt'l 't has teen demonstrated to the
State tha, aty c 4i!'2; 1 w.l be consistent with maxim. .m bene-
fit to the people of the Dtate, will not unr asonably affect
prcsent and antlclpate bneflcial use of such water and
will not result. In water quallty less than that prescribed
in the policies.

2. Any activity which produces or may produce a waste or in-
creased volume or concentration of waste and which dis-
charges or propose3 to discharge to existing high quality
waters will be required to neet waste discharge requirements
which will result in the best practicable treatment or con-
trol of the discharge ncceosary to assure that (a) a pcllu-
tion or nuisance will not occur and (t) the highest water
quality consist-,.t with rnaxlmuxn benefit to the people of
the State will be maintai:e.-,d.

3. In Imnlementirg this policy, the Sc::,etary of the Interior
will be kept adv!Fed and will be provided with such infor-
mation qs he w~ll need to discharge his responsibilit- c5
under the Federa -.atcr Follution Control Act.

-26-
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BE IT FURTHER RESOLVED that a copy of this resolution be for-
warded to the Secretary of the Interior as part of California's
water quality control policy submission.

CERTIFICATION

The undersigned, Executive Officer of the State Water Resources
Control Board, does hereby certify that the foregoirg is a full,.
true, and correct copy of a resolution duly and regularly adopted
at a meeting of the State I;ater Pesources Control Board held on
October 24, 1968.

Dated: October 28, 1968 LL (.

Kerry W,. r:ulligan
Executive Officer
State 1.'ater Resources
Control Board

-27-
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APPENDIX H

A PRELIMINARY ASSESSMENT OF THE POTENTIAL FOR
CULTURAL RESOURCES ALONG A PORTION OF THE OAKLAND INNER HARBOR

ALAMEDA COUNTY, CALIFORNIA

1.0 INTRODUCTION

1.1 The cultural resources assessment reported herein was undertaken in
compliance with legal mandates set forth in the Archaeological and Historical
Preservation Act of 1974 (Public Law 93-291) and Executive Order 11593,
Protection and Fnhancement of the Cultural Environment, 1971.

1.2 The goal of this assessment was to determine the potential for cultural
resources within areas of the Oakland Inner Harbor currently proposed for the
deep-draft navigation improvements. These areas are hereafter referred to
collectively as the "study area." The proposed improvements would involve
deepening and widening of the existing harbor channel (details given below),
thus the study area Includes channel-bottom sediments to be dredged and soils
along the cliannel banks to be cut away.

1.3 Considering the type and location of the proposed improvements (i.e.,
dredging of submerged and subsurface sediments), the historic-period cultural
resources addressed in this assessment included primarily ships or ship
remnants which were abandoned or had sunk. Former piers and/or wharves, and
large-scale artifacts related to abandoned ships and plerheads (e.g., engines
of burned ships, pilings, railroad ties, cables, and other debris), were also
considered. The prehistoric-period resoucres anticipated for the Inner Harbor
area were primarily Native American shellmounds.

1.4 There was no on-site field reconnaissance made of the Inner Harbor only
archival and literature reviews, and telephone interviews to achieve the
study's goal. The results of this research indicated that no recorded
cultural resources were situated on or near land which is planned for
widening, and that there Is very little or no potential for unrecorded
resources being situated within the subsurface and submerged soils to be
removed.

2.0 PROJECT LOCATION AND DESCRIPTION

2.1 The presently authorized Oakland Inner Harbor channel extends
approximately 8.5 miles from the entrance channel near the western limit of
the Alameda Naval Air Station east to San Leandro Bay. The reach of the Inner
Parbor pertinent to this study is between the entrance channel and Clay St., a

distance of about 4 miles, as shown on Figure 2 of the Main Report.

2.2 The proposed Improvements for Plan B would include deepening the
entrance Bar Channel, as well as widening at a few locations of bends and
turning basins along the 4-mile reach. Other improvements would Include

H-I



deepening of the subject channel reach from the existing -35 feet to -43 feet
mean lower low water (1LLW). The improvements for widening and deepening the
channel would require dredging and disposal of an estimated 5,100,000 cubic
yards of material. These materials would he transported to the disposal area
off Alcatraz, a location which has been used for dredged materials since the
1q30'S. The reader is referred to Figures 10 through 14 of the Inner Harbor
report for the plan and sections of proposed channel improvements (U.S. Army
rorps of Fngineers, 1981).

3.0 ENVIRONMENTAL SETTING: ESTUARY VERSES INNER HARBOR

3.1 The Inner Harbor was formerly known as the San Antonio Estuary, an arm
of San Francisco Bay with its headwaters at the eastern end near Brooklyn
Rasin and Government Island. The natural estuary varied in depth from about

two feet to 23 feet at low water and was bordered on both sides by wide
expanses of mud flats and salt marshes (Jones 1934). The acuracy of this
maximum depth information is in question since some of the initial dredging by
the U.S. Government in the 1870s established the harbor channel at 20 feet
deep and about 300 feet wide (Brookes 1983). Subsequent improvements over the
years resulted in deepening the channel to -30 feet and then to the existing
-35 feet, while the channel width was increased to 600-800 feet (Jones 1934;
U.S. Army Corps of Engineers 1962).

3.2 The U.S. Geological Survey published a map which shows the approximate
boundaries of former tidal flats, shores, ponds, and streams in the

Oakland/Alameda area now filled or concealed (Radbruch 1959). It is clear
that the artificial land forming the existing channel limits, along roughly
the western three-quarters of the harbor reach presently studied, covers
former areas of shallow water (evidently under water even at low tide), and
that the channel limits along the remainder of the 4-mile stretch are situated
on former tidal flats.

3.3 Reclamation of tidal flats and shallow-water areas by covering with
artificial fill has produced flat land, thus permitting extensive industrial
development along both sides of the harbor. The fill may consist of sand
dredged from offshore areas (the primary material used along the east shore of
San Francisco Bay), or possibly bay mud, sand-silt-clay mixtures, broken rock,
and miscellaneous refuse (Radbruch 1959). It is also known that the materials
excavated for the artificial Tidal Canal (easternmost end of the harbor) were
used to fill tidal flats along the rim of the estuary, this taking place
during the 18 90s (Brookes 1983).

4.0 CULTURAL RESOURCES

4.1 Several sources of information were utilized to determine whether
previously recorded cultural resources (i.e., prehistoric ind historic
archaeological sites) were situated along the subject reath of the harbor.
While these sources are relevant to documented sites and features, it was
necessary to consult publications to evaluate the likelihood of unrecorded
cultural resources existing in the area of consideration. This latter
evaluation was intended to focus primarily upon historic-period resources,
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specifically those related to the shipping industry of the harbor (e.g.,
abandoned ships and/or pier-heads, former shipbuilding features, etc.).

4.2 The following documents were checked in compliance with Section 106 of
the National Historic Preservation Act of 1966 (Public Law 86-655) to identify
any sites (i.e., Federally documented properties, States landmarks or points
of Interest) that might be of concern with respect to the currently proposed
harbor improvements: National Register of Historic Places (Federal Register),
California Inventory of Historic Resources (1976), and California Historical
Landmarks (1979). No such cultural resources were found to be along the Inner
Harbor section in question. The California State Office of Historic
Preservation was contacted to check for historic properties recorded since
1976 (i.e., post-dating the above-mentioned published inventory of 1976);
again, there were negative results. It should be mentioned that the scope of
currently proposed harbor improvements precludes encroachment into the
governmental and private facilities which may contain historically significant
architectural/cultural features, as yet undocumented.

4.3 The pertinent archaeological site records, maps, and reports on file at
the Northwest Information Center, Sonoma State University (Regional Office of
the California Archaeoix:glcal Inventory), were reviewed. No recorded cultural
resources were found tc be situated along the Inner Harbor reach under study.

4.4 The records indicated at least 10 prehistoric sites had been recorded in
and around Oakland and Alameda, most of them being shellmounds discovered over
70 years ago (Nelson 1900), while the others were reported pre-1950 as
occurrences of human bone and artifacts. The distribution of shellmounds
--the most common resource found on the margins of San Francisco Bay and that
which first received the attention of archaeologists -- clearly indicates that
this type of settlement was nearly always established on landforms adjacent
to, or in close proximity to, tidal flats, salt marshes, and shallow bodies of
water. None of the shellmounds were situated along the study area, the
closest ones appear to have been one to three miles away near the easternmost
part of the estuarv, Take Merritt, and the Alameda side of San Leandro Bay,
areas now extensivelv developed.

4.5 Two relatively recent cultural resources studies performed in the Inner
Harbor area did not discover prehistoric sites (Chavez 1978: Brandt 1980).
This is not considered unusual, however, since It is well known that many of
the recorded prehistoric sites were destroyed and that field conditions due to
development can often restrict thorough examination of an area.

4.6 The Inner Harbor and environs did not contain recorded historic-period
cultural resources, as Indicated by the Information Center files. Brandt
(19RO) Identified historic buildings (e.g., residences, warehouses), bridges,
shipbuilding slips, and docks in the Tidal Canal area, some of which were
determined to be historically significant; this area is outside the present
study area. The reach of the harbor presently under study is flanked by the
Naval Air Station and Supply repot, various shipyards, terminals, piers, etc.,
which may contain features of historical importance. To reiterate, the
proposed Improvements (specifically the widening) would not Impact any
structures part of these complexes since they are situated away from the
existing channel limits.
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4.7 Aside from the review of official records of recorded historic-period
resources, preliminary research was completed regarding the potential for
submerged abandoned ships or other features previously mentioned. The
resulting information, coupled with the knowledge of the accumulative harbor
improvements beginning pre-19 0 0, was indicative that no submerged resources of
significance would be encountered when the proposed improvements are carried
out.

4.8 This preliminary research resulted in historical information about the
growth of the Tnner Harbor, its different periods of shipbuilding, and events
related to abandoned ships. Of primary interest here is that the Inner Harbor
apparently accumulated many abandoned ships over the years prior to the
1930s. Especially noteworthy was the Brooklyn Basin area at the harbor's
eastern end (outside the study area), known as "Rotten Row," where Goldrush
hulks, steam schooners, whalers, and other sailing vessels were abandoned.
These ships fell into disuse largely because of slacking maritime trade, thus
leaving such vessels without work and eventually resulting in their disrepair
and neglect (Brookes 1983).

4.10 Tn the late 1930s, a project under the Works Progress Administration
(WPA) was begun which removed the ships at Rotten Row. No details were
retrieved regarding this removal project, although it appears that the purpose
was to clear the harbor of visible obstacles which presented navigation
hazards to visiting ships. Tt is considered likely that the WPA project
removed additional vessels situated elsewhere in the harbor, if such ships
were abandoned and resting within or close to the existing channel. No
information was obtained regarding other harbor areas, however, nor was there
discussion of removal of submerged vessels which could also have been
navigation obstacles. Considering the purpose of the WPA project, it is
reasonable to assume that known submerged vessels would have been removed as
well. (e.g., those abandoned ships which burned, leaving the non-burnable
parts to sink, and ships which sunk because of accidental collision).

5.0 PTSrTT9STON AND C(oJ'T.UqTONS

S.1 The results of the research described herein support a determination

that there is very little or no potential for the existence of subsurface or
submerged rultural resources (prehistoric and historic) within the study area.

5.Z The evidence that recorded prehistoric shellmounds, or any other type of
substantial settlement, were not situated in areas adjacent to the original
estuary is a primary factor in such a determination. Prior to the existence
of the present-Aay San Francisco Bay (i.e., approximately 10,000 years ago
when the sea level in the region was considerably lower than today), the area
of San Antonio Estuary and environs may have been suitable for habitation by
Native Americans. Archaeological resources resulting from such early
hypothetical habitation would have been eventually submerged by rising sea
levels, and possibly buried by bay sediments. It is considered highly
probable that submerged prehistoric sites, if once situated on land where the
estuary originated, have not been preserved due to the effects of the previous
harbor improvements and development. In addition, the possibility is very
remote that the remnant channel-bottom sediments contain prehistoric resources
such as those described.
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5.3 Tn terms of historic-period resources, the above determination takes
several factors into consideration. Although there is documented use and
development of the harbor since its inception, resulting in architectural
features along the channel (e.g., piers, shipbuilding slips) and abandoned and
sunken ships, the extensive previous harbor improvements have undoubtedly
destroyed or severely damaged such cultural resources. This is especially
true along the 4-mile section identified earlier. The proposed improvement
for deepening the channel would dredge the existing bay sediments situated
near the channel bottom (i.e., -35 feet MLLW), these sediments being formerly
overlain by at least 15 feet of materials excavated after 1870. The
approximate 15 feet of sediments dredged since 1870 are considered to have had
more potential for submerged archaeological resources than the remaining
materials proposed for removal.

5.4 Based upon the data generated herein, the proposed Plan B Inner Harbor
improvement will not adversely affect known prehistoric or historic cultural
resources, nor will the deepening and widening for the improvements encroach
upon areas of suspected archaeological sensitivity.

6.0 RECOMMEND)ATTONS

6.1 In light of the findings reported herein, it is recommended that the
currently proposed Tnner Harbor improvements proceed as planned without
further cultural resources studies. In the event that submerged/subsurface
cultural resources such as those described in this report are encountered
during the proposed Plan B deepening and widening activities, the San
Francisco District Engineer should be notified so that compliance with Section
106 of the National Historic Preservation Act will be accomplished as outlined
in 36 CFR 800.7 ("Resources Discovered during ronstruction").
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