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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.

Tt was found that the growth of foreign and coastwise shipments and the
introduction of larger vessels in the World Pacific BRasin 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 $27.1 million., Using
a 7-7/R percent discount rate and 50-year period of economic evaluation, the
annual charges would be $2.2 million, and the annual project benefits are
$34,9 million, Therefore, the benefit/cost ratio would be 15.9 to 1.

Tt 1s recommended that the foregoing plan of improvement be adopted as
a modification of the existing Federal project for Oakland Inner Harbor,
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OAKLAND INNER HARBOR
ALAMEDA COUNTY, CALIFORNTA

SECTION 1 - TNTRODUCTION

AUTHORTZATTON

1,01 The Congress of the !'nited States l.°s directed the U.S. Army Corps of
Fngineers 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 Harbors is hereby requested to review the report on
Nakland Harbor, ralifornia, published as House Nocument Number 353,
R7th 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.”

PITRPOSF, ANDY SCOPF

1.02 The purpose of this study is to evaluate the need for an improved
deep~draft navigation channel in the Oakland Tnner Harbor and to determine the
solutions that best serve related phvysical, biological, social and economic
considerations, Pursuant to the authorizing congressional resolution, this
studv is directed at determining the extent of Federal par*icipation in
improving the Nakland Tnner Harbor Navigation Channel,

STUDPY PARTICTPANTS AND CTOOPDTNATION

1.0%3 The San Franciero Tistrict recerved inrormation toan « wde range o
transportaticn interest. | povernment s  Agencies, and Ioca  citizens iu
response to a notice ~: standyv {pit1a on dated 27 November (779 aad ar initial
puhlic mee*ing held on !? Fehruar: 080 Copice 2 the 1ra-we {pt ot th-
public meetiny were dislributed (¢« 1 hraries and the Tere o~ Oabland s
statement submitted bv thte Tart -~¢ () lend pote: their "lead-cn msor rell
calling for the improvemert of nikl e Tnner Wa-bor Chanasl 7 on” thed
resolution tn extend "tullest rooperation and sexistance (o the ~orps i+
tormmlating the most expeditious means *o imp. ¢ ent this project.” 4 -~ocond
public meeting was held on 14 Julv 977, Twelve speakers presented orai
statements at the meeting. Twentv-one writter statements coem pring or cbe

need for the proposed project and rropasals tor moditications tc the rlar
presented were received (See Appendiv 1) The proposed modifications included
the addition of channel widenirg neiar American President T.ines Rerths C and D,
and the addition of a turnine area a. the Grove Stree! Pier,




PPTOR CORPS RFPORTS ON OAKLAND TNNER HARBOR PROJECT

1.04 The Tnner Harbor 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, R7th Congress, 2d Session., Plans for deepening a portion
of the Tnner Harbor from 30 feet to a present lepth of 35 feet below mean
lower low water datum were described in House Nocument 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 STIMTFS AN RFPORTS
1.05 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-Depth Study - This survey of regional naviga-
tion needs includes a range of commodity projections. As a part of the
Tn-NDepth Studv, 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,

Nakland Outer Harbor (NDeepening), California - Deep-Draft Navigation
Tmprovements - This 19/8 feasibility report recc-mends deepening navigation
channels in the Outer Harbor (including the entrance Rar 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
1965 to 838 in 1974, The report was transmitted to the President's Water
Resources Touncil 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 Tommission has a series of 13 working papers including "Harbor
Capacitv Analvsis”™ and other subijects pertinent to the planning of efficient
port operations in the fan Francisco Bav Area. The Phase T1 studies focused
on further screening of 175 potential marine terminal development sites and
updating of the waterborne commerce forecasts developed on June 1981, Channel
deepening analvsis consisted of evaluating existing hav channels at depths of
-45 feet MLLW, preparing cost estimates in increments of 2 feet from existing
depths to -45 feet MLV, and calculating operational henefits attributable to
channel deepening. Comparison of henefits to costs of deepening was favorable
for Nakland Tnner Harbor Channel (west of the Posev and Webster Street traffic
tubes) and for the Oakland Bar Channel,

?




San Francisco Harbor and Bay, Collection and Dicposal 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 vear
1983 funding.

San Francisco Bay to Stockton, California, House Nocument No. 208, 89th
Congress, 1 Session - This document includes recommendations for deepening the
2,000~foot wide navigation channel through the bar at the mouth of San
Francisco Bav from 50 to 55 feet below MLLW. This portion of authorized work
was completed in 1974, Frgineering and design for other segments of
authorized improvement to be officially known as the "John F. Raldwin 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 studv, which was
completed in 1978 quantified impacts of dredging and Adisposal operations on
specific environmental elements and systems, including "Water Column,”
"Biological Communitv,"” “Crvstalline Matrix,” "Pollutant Nistribution”, and
ocean, land and marsh ecologles.

Peconnaissance Report, Oakland Tnner Harbor, California, February 1981
—- This report describes initial studies and includes a Plan of Tnvestigation
and schedules for more detafled evaluations,

Stage 2 Plan Formulation Nocument, Oakland Inner Harbor, Calitornia,
Septemher 1981 - This document describes and discusses alternative measures
that were considered, screened, and proposed for further analvsis,

THE PLANNTNG PROCESS

1.06 The planning process consists of six major steps: (1) Specification of
water and related land resources problems and opportunities: (2) Tnventorv,
forecast and analvsis of water and related land resources conditions within
the studv 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 {s dvnamic with the various steps being iterated one or
more times. This process of {teration, which may occur at any step, sharpens
the focus of the studyv as new data are obtained., The planning tasks, as they
have been accomplished in the studv, are described throughout this report.

REPORT ORGANTZATTON
1.07 This report is divided into seven sections as follows,.

1. Tntroduction,

2. Problem TIdentification, This section presents the results of the
inventory, forecast and analvsis of water and related land resources
condftfons in the studvy area. 1t also specifies the problems and

opportunities that the study will address in terms of planning objectives
specific to the study area.




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

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

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

A, ronclusions and Recommendations. This section presents the
coniclusions and recommendations of the study,

7. Draft FIS. This section is a draft of the environmental impact
statement prepared persuant to the National Environmental Policy Act,




SECTTION 2 - PROBLEM TDENTIFTCATION

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 obijectives specific to the study area. Planning constraints are also
identified in this step, since they are developed concurrently with the
planning obifectives. The purpose of both the objectives and constraints is to
guide the formulation of alternative plans.

NATTONAL OBJFCTIVES

?.01 Federal and Federally-assisted water and related land planning attempts
to achieve National Fconomic 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 {n ways that contribute to the NED objective.

PROJ¥AT T.OCATTION AND VICTINTTY

2.0? The Port of 0Oakland is the largest container port on San Francisco Bay
and {s 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 Tnner Warbor Channel is locally called "The Estuary.” This
channel separates the City of Alameda from the Cityv of Oakland. Figure 1
shows the proiject location and vicinity,.

2,03 SAN FRANCTSCO BAY ARFA. The San Francisco Bav Area includes nine
counties with five million people distributed over 7,000 square miles of land.
Most of the population resides in San Francisco, 0Oakland, Hayward, San Jose,
Alameda and numerous other metropolitan areas that fringe the bav. San
Francisco Bay has a surface area of 435 square miles, surrounded by 276 miles
of shoreline. ™he Rav has some natural deep water channels, but 40 percent of
the Bay 1s less than six feet deep at low tide. Harbhor development in the Bay
began more than 100 vears 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 heen an important mission of the
I'.8. Army Corps of Engineers since Congressional authorization of the first
Federal navigation improvement project in 1868,

2,04 AT.AMEDA COUNTY. Alameda County Is one of nine counties touching San
Francisco Bav., Tt 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 Nakland, Alamedes, Berkeley, San leandro, and Havward.
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2.08 STIINY ARFA. The Port of 0Oakland 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 speedv 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.

2.06 The Port of 0Oakland has an Outer Farbor, a Middle Harbor and an Tnner
Yarbor, as shown on Figure 2. A common entrance known as the Bar Channel
provides access to these harbor areas. The Tnner Harbor begins at project
mile 0,45, Tt includes an Entrance Reach, an Tnner Harbor Reach, Grove Street
to Brooklyn Basin Reach, Brooklyn Basin Reach, Park Street Reach, and a Tidal
Canal that connects with San l.eandro Ray at mile 8.5. Upper reaches of the
Tnner Harbor serve the Port of Alameda and other privately-owned facilities
along the estuary. Two submarine highway tubes between 0Oakland 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 1s 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 hoaters and tourists. Over fifty
percent of Alameda Countv's recreational hoating moorages are located at Jack
T.ondon Square and other marinas along the estuary. More than 3,000 pleasure
craft are bherthed Iin about 20 marinas. The Port of Nakland and "ity of
Alameda have prnvided overlooks and mini-parks for public access to the
waterfront, Jleisure activities include fishing, sightseeing and sailing.

QTATUS OF FXISTING FEDERAL PPROJECT TMPROVEMENTS TN OAKTAND INNER HARBOR

2.08 Neep-draft navigation channel improvements presently authorized and
maintained for Oakland Tnner Harbor are shown on Figure 3., The project also
includes parallel rubble-mound jetties at the entrance to Tunner Harbor (the
north detty is 9,500 feet long and the south jettv is 12,000 feet long).
Three highway bridges cross the tidal canal, two of which (at Park Street and
High Street) have bheen replaced by local interests. Reconstruction of the
Fruitvale Avenue Mighway Rridge 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 Fehruary 1975, except
deepening the tidal canal to 35 feet from Fortmann Basin to Park Street (RHA
1962) and to 25 feet above Park Street (RHA 1927) which was deauthorized
November 1977,

1
x
]
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10,

11,

12,
13,
14,
15.
16,
17,

18,

19,

20,

OVERVIEW OF OAKLAND HARBOR
(A PARTTAL LTSTING OF TERMINAL FACILITIES)
Piers 6 & 7 - (0akland Army Base Complex)
Rerth 10 - (Port of 0Oakland)
SeaPac Terminal Berths 8, 9 - (SeaPac Services, Inc.)

Outer Harbor Public Container Terminal, Berth 6 (Crescent Wharf &
warehouse)

Outer Harbor Gonventional Cargo Terminal, Berth 5 (Neptune Orient Line)
Outer Harbor Public Container Terminal, Rerth 4 (Mersk lines)

Nakland Container Terminal Berths 2, 3 (Oakland Container Terminal Co.)
Matson Terminal - Berth D, E (Matson Terminals, Inc.)

Matson Terminal Rerth F (Ro-Ro) - (Matson Terminals, Inc.)

Seventh Street Public Container Terminal - Berths G, H, I (Marine
Terminals Corp.)

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

Berth 0 - (Port of Oakland)

Western Pacific Railroad/Intermodal Center

Southern Pacific Railroad/Intermodal Center

UInited States l.ines Container Terminal - (United States Lines)

American President Lines/Seatrain Terminal - (American President Lines)
Charles P, Howard Terminal

Ninth Avenue Terminal - (Marine Terminals Corp.)

AT.AMEDA STIDE

Fncinal Terminals

Todd Shipyard
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PUBLTC CONCERNS

2.09 Concerns are the public's perceptions of needs and desires. By
eliciting information from the puhlic about the range of needs which the study
could address, subseouent 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
statutorv requirements.

2.10 PURLIC MEETINGS, Public concerns were expressed at an initial public
meeting held on 13 February 1980 and at a second public meeting on 14 July
1982, Concerns expressed initially included the needs for widening the
Fntrance Rar Channel, deepening the channel, enlargement of existing or
development of new turning basins and the need for channel improvements
upstream from the Alameda Tubes, (oncerns 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
atrport landing zone that could result from the relocation or replacement of
the tubes, was also documented. After preliminary plans were formulated and
candidate nlans estahlished, the results were presented at a second public
meeting held on 14 July 1982, 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 Shipvard dry dock
and mooring facilities above project mile 3,0, Tn general, concerns expressed
a need for and support of channel improvements to encourage safe and efficient
port facilities utilization by users,

2.11 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
Harbhor {s retlected in the PResolution which authorfzed this study.

Wetlands. The public concern for maintaining and enhancing wetlands is
reflected in Fxecutive Order 11990 (Wetland Protection)., This public concern
i1s 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
Nepartment of Water Resources and Water Quality Control Board have expressed
concern about possible effects of channel deepening on aquifers under the
estuary,

Afr Oualitv, The public concern for maintaining and enhancing air
quality is reflected in the Clean Air Act.
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Fndang. red Species, The public concern for the preservation of
endangered species is reflected in the Endangered Species Act as amended. The
1,8, Fish and Wildlife Service has expressed specific concern about the listed
California least tern,

Cultural Pesources, The public concern for maintaining and enhancing
cultural resources is reflected in the National Historic Preservation Act of
1966 (P,1., R9-H55),

Rav Fill, The public concern for limiting fill in San Francisco Bay is
reflected in the San Francisco Bav Plan (Ray Conservation and Development
rommission), which provides policies for protection of the Bay's natural
resources,

PRORLEMS, NFEDS AND OPPORTIWNTTIES

"2 Public concerns addressed within the scope of this investigation are
directlv related to prohlems that can bhe 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 identitied
problems and opportunities related to commercial shipping, navigational safety
and wetland enhancement,

2.13 TMPROVEMENT 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 3,5 along the Tnner Harbor, Figure 5 is an artists'
view of Port plans for this facilitv, which includes dredging of berthing
areas and foundation for dikes and structural fill, The total estimated cost
of the new terminal i{s §41,000,000, The Port's master plan envisions
construction of other facilities to handle projected needs for {increased
capacitv 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 Tmpact Report was prepared in September 1982,

7,14 GROWTH OF CONTATNERTZED CARGO. Between 1974 and 1979, the average
annual increase of container traffic at the Port of Oakland was between six
and seven percent per vear. Approximately 1,800,000 short tons of cargo was
the 1978 hase for the 0Oakland Tnner Harbor bhv three shipping companies,
American President l.ines Ltd,, United States l.ines and Seapac. The new
Charles P, Howard Container Terminal has two berths and adds approximately
400,000 short tons per vear to the Port's containerized cargo handling
capacity. Port officials estimate the new terminal will be operating at full
capacity bv 19R6, when approximately 2,200,000 tons of container cargo fis
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 vear to 7006 when approximately 6.9 million tons of peneral 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 COMMFRCTAL SHTPPING. Since the introduction of containerized cargo in
the 1950's, four generations of containerships have evolved, Channel depths
at 0Oakland Tnner Harbor became marginal when second and third generation
containerships with drafts from 30-33 feet were brought into use. Vessel
delavs 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 hbe able to operate in the Inner Harbor channel. The
evolution of larger containerships Is {llustrated 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, Tnsufficient depth of the Tnner Harbor
Channel causes expensive delavs. TLarger 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 bherthing 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 (?) efficiencies in commodity transport related to
economies of scale. Roth of these problems are directly related to the
existing depth of the navigation channel. Fstimated transportation costs,
including costs for tidal delays are presented in Appendix B,

2.16 NAVTGATTONAL. SAFETY. The Oakland Tnner 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 Rar 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
Fntrance Rar Channel to 1,000 feet be investigated. Based on available
{nformation at this time, an 800 feet width appears to be adequate., The
proposed proiect will bhe simulated on a computer during the advanced
engineering and design stage under the authoritv of the 0Oakland 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 profect mile 3.0 and near the Grove Street Pler in
the Tnner Harbor Channel would facilitate tug assisted turning of large
vessels at these locations during slack tide.

2.17 WETTLAND FNHANCEMENT, Section 150 of the Water Resources Development
Act of 1976 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 1n the Ray in areas of intertidal mudflats, Therefore, marsh
creation within the confines of San Francisco Bay can only be considered for
areas behind existing dikes, none of which exist {n the 0Oakland Tnner Harbor
project area,

STGNTFTCANT RESOURCES

2.18 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, regicnal, 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
Karbor is below that of Central San Francisco Bay. Poor circulation is a
factor. Turbidity {s 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 1is
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 1its
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 contrfbutes 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 FNDANGERFED SPECIES, FEssential nesting habitat for the endangered
California least tern includes an area of land and alirspace 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 {mpacted.

L 2.23 FNERGY. 1In 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 TRANSPOPTATION AND TRAFFIC. Port operations are dependent and have a
significant effect on land transportation systems, Port-generated truck
traffic and rajlroad operations contribute to alr 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,

7,25 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
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, 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 hottom; 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 C.

OTHER STUDY AREA CHARACTERISTICS

2.27 To more fully understand the study area, the following characteristics
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.

?2.28 GEOLOGY. The Port of Oakland is sftuated on a low-lying tidal plain
ad jacent 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 SOTLS AND SUBSURFACE CONDITIONS, 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
interglacial periods. DNepth 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 AQUATTC 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,
especfally Bryopsis corticulans, Ulva sp., and Gracilaria 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
shad 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. 1In general, the Oakland Estuary is not considered an
important wildlife area compared to other areas of San Francisco Bay where
wetland complexes exist, 1In 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 industrifal development, limits wildlife populations.

PLANNING CONSTRAINTS

2.35 Planning constraints are overiding 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 fil]l 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 1s 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 expyessed by
the U.S. Fish and Wildlife Service, disposal of dredged material inp San
Francisco Bay would be performed during ebb tide or as close to ebb 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., TIn accordance with Executive Order 11990 (Wetland
Protection) the Corps must avoid, to the extent possible, the long and
short-term adverse fmpacts assoclated with destruction or modification of
wetlands. The Corps must also avoid undertaking and providing support for new
congtruction (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.

Fndangered 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,
i{nsure that their activities do not ijeopardize 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
{ts foraging for food may result from implementation of the recommended plan
of this studv, 1s fncluded 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 Nat{ional Histor{ic Preservation Act 1f 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
-35 feet MILLW without major modification or replacement of the tubes. Jetties
and terminals along the Tnner Harbor also restrict the width and channel depth
unless specifal stabflizat{ion 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 Naklaund and other terminals located along the
Inner Harbor channels,

. To increase navigational safety for containership passages and turn
around in the Tnner Harbor.

To enhance or create wetland areas with the use of dredged material
outside of the {mmediate study area.




SFCTTON 3 -~ FORMULATTON OF PRELIMINARY PLANS

3.00 This section presents the formulation and evaluation of preliminary
plans, Tnitially, 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 prelifminary plans.

MANAGEMENT MEASURES

1.01 As a basis for formulating preliminary plans, a variety of means for
managing resources were {dentified 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 summary of the environmental
impacts of the alternative management measures considered in this study are
presented in the following paragraphs.

NO ACTION

31,32 This measure would retain the existing 35-foot deep navigation channel
with 1ts periodic maintenance dredging program. The most significant change
would be the increasing navigation hazard as bigger ships come into Oakland
Tnner Harhor, This would increase tidal delays for commercial shipping.
Fxisting depths would 1'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.

NON-STRUCTURAL MFASURES

3.03 Non-structural measures could address navigation hazards and
inefficiencies in commerc{al shipping {f 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 1denti{fied, no non-structural measures were identified.

DPEDGING SITES

3.04 4-MILF REACH, This measure inftially 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 regulatfons 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 RFACH, 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,

31.06 WIDENED BAR CHANNEL, The Bar Channel leading to Oakland Outer and
Tnner 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., Under the post-authorization 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 1n operation during all tidal conditions with the assistance of
pilots assoclations. A computer simulation will be performed during this
post-authorization stage for the 0Oakland 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, MILLW, to provide for adequate access from the Bar channel to the Inner
Harhor 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 i1s 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 disturhs 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 1s 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 1s discharged by bottom dumping or direct
pumpout., Turbidity occurs as the clamshell bucket bites into the sediment and
breaks free when it i1s hoisted. The bucket also loses sediment as it 1is
11fted 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. 1t 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) 1s located south of the Farallon
Tslands at Latitude 37°31'45"N and Longitude 122°59'00"W, 29.6 nautical

miles from the Golden Gate. This site is located within the Farallon Islands
Marine Sanctuary. The depth is 100 fathoms or 600 feet. This site had been
generallv considered when use of land or bay aquatic disposal sites were
precluded. The decision Lo 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
bortom turbidity and associated dissolved oxygen depression have the potential
te smother benthic organisms at the site, The long distance from Oakland
Tnner Harbor would significantly {ncrease the amount of fuel used, as compared
to other disposal methods.
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3.12 S.F. CHANNEL BAR (OCFAN). 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 in 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. 1t is preferable environmentally.
The site is characterized as a deep, high energy area, dynamic both physically
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 1s resuspended during disposal. This oxygen reduction in
the water 1s 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 {s 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
materfal (stiff clavs) did not readily disperse. If unconsclidated moterial
1s disposed, 1t 1s 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 amhient levels could, among other effects, impair
filter feeding organisms. TImpacts 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
Harbor next to the east approach to the Bay Bridge., Tt is a 190-acre site,
primarily Bay. This site {8 the only alternative for nearby fill, By filling
the site, the capacity of the OQuter Harbor could be nearly doubled. The need
for such exransion 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 loca) water quality could fncrease due to reduced circulation.




3.17 Fill would cover a considerable amount of benthic habitat. There also
i{s 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 Hardor 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 DFLTA., 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. Fxtended time would be required to drain,
evaporate and scarify the bay mud before it {s suitable for the repair and
reinforcement of levees, Also, the use of dredged material for levee
enhancement {s 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
fatlure 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
intertfdal flats.

3.20 UPLAND DISPOSAL. Fxcept for potential adverse impacts on groundwater,
disposal of dredged material on upland sites generally has less specific
environmental consgtraints. 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 Wehbhster Street in Alameda. However, use of such lands for
disposal of dredged material would conflict with private plans for urban
development 1in 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 materfal on other valuable urban lands in the
profect area.
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FORMITLATTON OF PRELTMINARY PI.ANS

1.21 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 1s 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, 1In 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 1s 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 consideratfon were combined to form four distinctly different plans of
improvement. Descriptions of these preliminary plans are presented in the
paragraphs that follow.

DESCRTPTTON OF PRELTMINARY PLANS

3.22 PLAN A - NO ACTION. The Corps of Engineers would continue to maintain
the project channel widths and depths as presently authorized and showmn on
Figure 3., Maintenance work is accomplished with hopper dredges that dispose
of dredged material at an FEPA approved site near Alcatraz Island. A total
volume of 1,000,000 cubic yards of material has been removed from the Oakland
Tnner 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 - CHANNFI. DEEPFNING FOUR-MILE RFACH 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 Tnner 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 Qakland.

3.25 PLAN D - CHAMEL 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 COF 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
{mpact 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 PRELIMINARY 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 [ 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 be performed by hydraulic cutterhead dredge with
barge disposal at the Alcatraz disposal site.
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SICNIFICANT RESOURCES

PLANS®

f

TABLE 1

IMPACTS OF ALTERNATE PLANS
ON SICNTFICANT RESOURCES

<«-mile reach entrance
widenalng, clamshell
Jredee, Alcatraz
1isposal

4-mile reach eantrance
widening, hydrauitc
dredge, Bay f1ll in
Outer Harbor

6-mile reach entrance
widening, <lamshell
dredge, Alcatraz
Jdisposal

wWater Juality

Benthes

Tnergy

Mvdrographv

Cosrercial Suipping

Navigation Sa‘ety

Atr Mualttcy

Wetlands

Endangered Spe. (e

Transportation
and Traf(lic

Cultural Rescurces

* Although there are

T oamthie
slternatives using combinating
of the mansgement measurea, -nly

N Actten

Fo signiflvant impact

ut fmpact

No signifivant (meact

Continued hannel
maistenance 3t -

feet MLLw.

Trdal delavs would
Adverqelv artecs
ommeroial shipping.

larzer vesee.n v~
pe ted t e the
channe. will experi-
ence problema wton
e hange t deptnyg and
widths.

No significant {mvact

Ne 9ignifloant {mpact

le1st rern tests n
Alsmeda Navai Afr
Station.

% significant {mpact

No sian{fioant {epact

four ere considered (n this tabie.

“hort-term increase in furbl-
dity plus 4 depressed
disenlved oxvgen level due to
sediment disturbance.

cement of
dredyge.

Retwval andg disp!
bot tem organisms b

No stgniticant shoot-term
{mpacta. The ¢ L lent use of
3 dJdeeper channel .could reduce
fuel consumptim.

Manvel wuid he deenenvd and
maintained 4t -8 feet MLlLw.

trflrient e 1 3 deoper
tannel by larger ships would
sluntft.antly henefit
commerctal stipping.

locreaned denth and wideth f
the (harnel wijl reduce
hararas o f charoel use.

No sfuantficant short-turm
impacts Efffcient ise of
a deeper channe! could
benefit air qualfty.

No sfunificant {epact

N significant {mpect

%o significant twpact

Ne simgnificant {mpact

*¢ Se-ondarv {mpacts due to
changed land use were not
aneessed in this table.

Short-term increase {n turbi-
Jdity plus a Jepressea
dissclved sxvgen level Jue tu
seuisent Jdisturbance.

Removal and displacement of
butrom organisms bv dredge.
Fill would eliminate 190 acres
of habitat.

No significant short-term

impacte. The ¢fficient use °f
a Jeeper channel could reduce
fuel cunsumption. Development
of the fiil would {nvolve more

fuel consumption tnar cther ~lans.

Channel would he Jeeyened gnd
ma‘ntained at -<3 teer Mle.

Fffictent use f a feeper
rhannel by larcer <1ips woulid
signifi.ant v beneflt
comnercial shipping.

Increased Jepth ard width of
the channel will reduce
harards of channel .ae

Ko signifi.ant short-term
impacts. Long-rerm affecte
would be an unknown combine~
tion of benefits ot effi fent
channel use and Jderriment ..f
addittionai P vt devel. pment
on fill.

Signifisant loas of mudtiat
habitat at diep>sal eite

Wo algntfl. o ant impact

No stgnificant twpact

No significant {wpact
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Short-term incrrase in turbi-
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dlssclved oxygen level due to
sediment disturbance.
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hi ttom Jrganisrs by Jredge.

Signiticant short-rerm impaces
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disruption. Ling-ters tmpacts
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. owmer {al shipring.

increased depth and width of
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hazar is »f chanonel yee.
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traffic rercuting. Long-term
efficient chanrel use could
benefit alr quality.
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Ro sigrificent {mpact

Dieturbance to traffic until
bridge -cnatriucted hetween
Oakland and Alameds.

Remcval of Posev and Wehater
Street t:bes would be a
significant adverse impact.




TABLE 2

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

(January 1981

Price Levels)

DEEPENING 4-MILE
REACH TO 42' WITH

ITEM DISPOSAL AT ALCATRAZ

DEEPENING 4 -MILE REACH
TO 42' WITH DISPOSAL
ON LAND SITE FOR FUTURE
PORT EXPANSION

INCREMENTAL COST/BENEFITS
INCREASE OVER PLAN B FOR

DEEPENING 2-MILE REACH FROM
CLAY ST TO FORTMANN BASIN

ESTIMATED FEDERAL DREDG ING

& 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 USCG

Minor Relocations

Minor Relocations

Minor Relocat:ions

TOTAL ESTIMATED FEDERAL COSTS 5/ 31,000 29,000 12,000
NON-FEDERAL OB LIGATIONS
a. Lands for Disposal

and/or Mitigation None Site 1n Public Ownmership 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

Ne Estimate

SUBTOTAL, LOCAL PROJECT COSTS None 5/ 15,000 18,000
TOTAL ESTIMATED PROJECT FIRST COSTS 31,000 s, 000 3¢, 000
EQUIVALENT ANNUAL L&A 6/ 2,300 3,300 2,200
AVERAGE ANNUAL MAINTENANCE COSTS 7/ 100 100 1ov
TOTAL ANNUAL PROJECT COSTS 2,400 3,400 2.300
EQUIVALENT ANNUAL NAV. BENEFITS 7,00 7,400 590
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 navigation 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 -«

- between Market & Grove Streets along inner channel.

4/

5/ Comparative value. See text on Cost Apportionments for change in policy.

6/ Estimated 18A charges based on 7-1/8% rate effective in FY 1980 (crf = 0.07361).
i' About $200,000 annually for maintenance of existing project.

5

estunates for candidate plans in subsequent sections of this report.
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»~ new $43,000,000 Charles P. Howard Terminai

Encinal Terminals has drawn plans for construction of ilmproved berthing and terminzl facilities.

Prelimnary cost/benefit figures in this table are comparable with each other, but not with more recent
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SFCTTON 4 - ASSESSMENT AND FVALUATTON 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,
These two plans have been subjected to more detailed analysis which is
presented in this section of the report,.

PLAN A - NO ACTION

4.01 DESCRIPTION, The no action alternative assumes the Corps of Engineers
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 FPA approved site near Alcatraz Tsland. A total volume
of 1,000,000 cubic vards of material has heen removed from the Oakland Tnner
Harbor over the past tive years in maintenance dredping operations, The
design channel depth of 35 feet below mean lower water datum can safely
accommodate a vessel with a static drart of about 30 feet through all phases
of the tidal cvcle., DNeeper draft vessels incur delays in sailing or entering
the harbor. This inefficency adds to the cost of {importing and exporting a
wide varfetv of foreign and domestic goods., The candidate plan of no action
assumes that the improvements alreadv recommended for the Outer Harbor,
including anv widening and deepening to 47-feet of the entrance Bar Channel,
will have heen accomplished,

4.02 FVALVATTION OF EFFRECTS,  The No Action alternative, by definition, would
not cause impacts since it is the basis from which impacts are determined.
Significant resources, for which the conditions are significantly different
hetween Plan A and Plan B, are described in this section as a basis for
comparing the impacts of the other candidate plan,

4,03 Water Quality. FExcept for occasional transient and localized pollution
problems, water qualitv with the No Action Plan is expected to be about the
same, {f not {mproved, with continued implementation of regulatoryv programs,.
Necpening projects at NMakland 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 TRenthos. The unproductive hiotic regime in the Harbor i{s expected to
continue with the Yo Action Plan, Annual mafintenance dredging of the 35-foot
channel causes the bottom communitv to be in a constant state of disruption.

4.05 Fnergy. Fuels and electricity are used for transporting cargo, workers
and de_SFEFation of Port facilities. Burning of fuel ofl is expected to
increase in proportion with the large expected increase in waterborne commence
and associfated transportation costs detailed in Appendix B, Also future port
expansion and development will increase the amount of energy consumed for
process cargo handling and interfacing with land transportation systems.

4,06 Commercial Shipping. Fconomic projections in Appendix B show
containerized cargo tonnages handled by terminals along the Tnner Harbor
increasing from 27,150 000 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 Tnner Harbor terminal facilties,
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4,07 Navigation Safetv. The 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_08B Hvdrographv., Hvdrographic characteristics of existing channels are
described in Appendix € and shown graphically on Figures 10, 11, 12, 13 and 14,

PLAN B OPTTMIUM PIAN OF TMPROVEMFNT
A.NQ DESCRTPTION, The optimum plan of improvement calls for deepening
navigation channels from 35 to 43 feet MILIW bhetween the entrance to Oakland
Harbor via the Bar Channel and the Clayv Street Piers at Project Mile 4.3 in
the Tnner Varbor; and widening certain reaches as shown on Figures 10, 11, 12,
13 and 14, Since deepening the Bar Channel to minus 42 feet M,1L.L.V has
alreadv been recommended in the report for the Oakland Outer Harbor
(Deepening), dredging authorized for the Rar Channel as a result of this
investigation would bhe minimal (trom -4 feet, MITW, to -43 feet, MLLW). The
proposed widening shown on Figures 10, 11 and 12 for the shoal area on the
north side of the Tnner Harbor entrance reach would provide more tolerance for
safe entrv of large vessels headed for terminals in the Tnner Harbor or
turning into the Middle Warbor, Rend widening proposed at Project mile 3,0
would provide the minimum clearance design criteria for the design vessel
(Asia T.iner) with an overall length of 860 feet to sate . nepotiate a 790
turning angle. The proposed widening will also tacilitate tug assisted turn
around of large containerships herthed at the American President l.ines and
I".S. Tines terminals opposite Todd Shipvards. The optimum plan of improvement
for widening and deepening proiect channels to -43 reet MITW would require
dredging and disposal ot an estimated 5,100 000 cubic vards of material,
Material would be loaded on barges bv use ot hvdraulic Jdredee and transported
bv barge tor disposal to the FPA/CE approved Alcatraz disposal site, Total
additional annual maintenance with the propnsed improvements would he
approximatelv 10,000 c v,

4,10 BASTS FOR DESIGN. The tollowing dimensions tor channel widths were
dictated bv "Pepoart No.#3", Mav 19A5 by the Committee on Tidal Hvdraulics, and
consultation with Ray Pilots (See Appendix )

Nesign Widths

Rar Channel (existing entrance to Nakland RON ft,
Harbor both Outer and Tnner)
Straight Channel (Tnner Harbor Reach) 825 ft.(except where constrained
bv jetties to 462 feet)
Curved Channel (290 hend) 700 1t

Tt was assumed that the bhottom width of the channels could be reduced slightlv
where necessarv to provide stable side slopes and to conform to the width
allowed between the existing rubhlemound ijetties, The configuration of the
rroposed navigation channels is shown on foldout Figures 10 through 14,
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4,11 CONSTRUCTION METHODS, Material to he dredged includes some stiff

clays, A hydraulic dredpe loading large, bottom dump barges would be the most
cost-effective and energv efficient method of construction. Barges would be
towed to the FPA approved disposal site in San Francisco Bay (S.F. - 11),
Several barges mav be loaded and towed topether on ehb tide to reduce hauling
costs. Disposal would occur on ebb tides only,

4,12 FQTTMATF QOF PRNJKCT FTRST CNRTS, 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 Tahbhle 3, ONuantities shown include 2 feet
ot overdepth dredging. This estimate includes the deepening of only the
RO0-toot wide Rar rhannel, Tf 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 be associated with deepening anv increase in width. A
nominal amount of money for aids-to-navigation is shown, since minor
relocations would be required, Tmprovements within the berthing areas to
depths in excess of 38 feet have alreadv been accomplished by the Port of
Nakland and terminal leasees. Also included in the estimated costs
(Fngineering and DPesign) are funds to perform more detailed investigations
related to usable prowndwater aquitfers situated in the areas adiacent Oakland
Tnner Harbhor Channel (See Appendix G).
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TAPLE 3

ESTIMATE OF PROJECT FIRST COSTS

OAKLAND INNEF HARBOR

Cost
Acct.,

30
31

(Feb. 1983 Construction
price levels)
Item Quantities Amount

DREDCING (NAVIGATION) CHANNELS

a. Mob. & Demob. Job .S $ 465,000
b. Dredging (5,100,000 c.Y. ¢ $ 3.90) 19,850,000
Subtotal 20,300,000
Contingencies (+207) 4,000,000
TOTAL DREDGING 24,300,000
ENGINEFRING AND DESIGN (+47) 1/ 1,000,000
SUPERVISION AND ADMINISTRATION (il%) 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

1/
to +

2/

requi

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

47 engineering and design cost,

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

red by increase in width.
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4,13  ANNUAL €NSTS. Annual costs consist of interest and ammortization
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 $?,200,000 annually. Additional
project maintenance costs are estimated at $45,000 for dredging an additional
10,000 .y, Although annual maintenance dredging for the new channel
improvements could be accomplished by the Corps' hopper dredge, this
maintenance mav be 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 WMETRHOD OF BENFFIT DETERMINATION. Container operations were evaluated in
accordance with the procedure used hy the Roard of Fngineers for Rivers and
Harbors (BERHY in its evaluatior of the 0Oakland Outer Harbor Project. That
procedure used a future distribution of West Coast Container vessels
developed hy the UI,S, Maritime Administration (MARAD)Y. The projected tonnage
of cargo carried bhv each class of ship was hased upon its carrying capacity
and share of the projected cargos delivered to West Coast Ports, Vessels
serving terminals in the Tnner Harbor are expected to increase in size in
accordance with the MARAD distributions for future vears, assuming channel
depths are adequate to accommodate these more eftficient carriers, Fstimated
annual henefits for alternative channel depths are shown in Table 4,
Nerivation of benefits is detailed in Appendix B,
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TABLF 4

TOONOMTC OPTIMT7ZATTON
NA¥TAND TANNFR HAPRNP

(Alternative Nepths tor Plan R)

1/ Fstimated

Nesign Tncrement Fstimated Annual Renetit
Thannel of Annual Cost Proiject to Net Annual
Nepth helow MNeepening of Proiect Renetits Cast Renetits
MIW in Ft. in Feet &000N ( 000N Patios ($000)
L 0 S60 16,800 0.0 16,240
L0 7 1,700 12 8’00 10,3 31,100
W 8 0,200 34,900 15,9 32,700
0 1,000 2,000 11.6 11,900

"7 TIncludes proportional amounts for additional maintenance dredging.

AUTh D ECONANMTC APTIMIZATION, Comparative cost-benefit figures in Table 4 show
deepening proiect channels to 43 feet would maximize net benefits over costs,
The analvsis indicates the tentativelv selected plan of improvement for
deepening Tnner Harbor channels to 43-feet would have a benefit-to-cost ratio

c

ar 15,9 to 1. Yet henetits would equal €377 million annually,

ALT6 FUATPATION OF FFFFCTS,  The impacts of Plan B on significant resources
in the studv area are summarized in the tollowing paraeraphs, An assessment
of the potential rfor cultural resources along the section of harbor covered bv
Plan R is presented in Appendix H., Ftfects on resources ot high prioritv
national concern are summarized in Table 5,

4,17 Water Oualitv, Tmplementation of the plan for deepening and widening
navigation channels in the Tnner Harbor would cause a short term increase in
turhidity and reduction in Aissolved oxveen levels at dredging and disposal !
areas, These impacts would not cause anv signitficant degradation of water

qualitv at these locations, The California Nepartment of Water Resources has

conducted a preliminarv investigation on possible disturbance to the salt

water-frosh water intertface of usual aquifers (See Appendix ), Tt was stated

in the State's report: "State policv requires that anv action relating to

water qualitv must conform with the State Water Resources (Control Board's
non-degradation policv (Resolution Number A8-1A), That resolution states that

existing high quality of water will he malntained until it has heen

demonstrated to the State that anv change will be consistent with maximum

benefit to the people of the State, will not unreasonablv affect present and

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

than standards prescribed bv policies of the State Water Resources Control

Roard.,” Further investigation must he pertormed to verify the potential for

adverse effects and to develop specific mitigation measures to eliminate or




minimize the impact, The Torps of Fngineers will properlv mitigate anv
adverse environmental eftfects of the proposed project.

4,18 ©renthos. The tentativelv selected plan of improvement would generally
have minimal effects on henthos since the dredging would occur in Tnner Harbor
and entrance channels presentlv maintained by the Corps ot Fngineers. About
11 acres adiacent the channel, not presently maintained, will he deepened.

"se of sheet piling to reduce the amount of excavation required to widen a
bend at proiect mile 3 was considered, but was ruled out as uneconomical.

4,19 Tnerpgv, rurrent and proijected increases in transportation costs and
energv expeditures can he significantly reduced bhv more efficient operations.
Transportation savings will accrue from the use of larger ships transporting
goods over the waterway at reduced unit cost,

4,20 rommercial shippinpg., Benefits equal to €34 ,8RA 000 a vear in
transportation savings, due to reduced tidal delavs and lower unit costs for
waterborne commerce passing through terminals along the Tnner Harbor are
estimated to result from deepening channels to 43 feet.

4,71 Navigation Safetyv, DNeeper channels with widening at certain locations
would reduce the risk of grounding vessels now in service and larger container
vessels with drafts of 4% feet and greater, which are expected to be in
service bv 1986, This would also reduce the risk of collision.

4,72 Hvdrographv, Deepening navigation channels would not change the volume
of the tidal prism or current patterns., However, deeper channels would drop
more sediment. Maintensnce of navigation channels to a design depth of 43
feet is estimated to add 10,000 cubic vards to the average 200,000 c.v.
removed annuallv tfrom the Tnner Varbor in maintaining currently authorized
depths.

4,23 Fndangered and Threatened Species. Deepening and widening navigation
channels would not directlv impact upon the nesting site of the California
least term, The two-vear construction period mav cause localized disturbances
from turbiditv in areas that mav he used for foraging during the nesting
season., Section 7 consultation has bheen requested in conjunction with the
review period of the Nraft Fnvironmental Tmpact Statement bv the U.S. Fish and
Vildlife Service.

4,24 TITEMS OF LOCAI, COOPERATTON, On .Tulv 15, 1981, the Department of the
Armv, on hehalf of the Administration, transmitted proposed legislation to
Congress that would provide for full recoverv of certain operation,
mafntenance 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 Fngineers expenditures for modifications to the 0Nakland
Tnner Harbor Project will he subject to recoverv as provided in the proposed
legislation., Accordinglv, non-Federal interests would be required to
reimburse the Federal government ftor 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 Armv to sovernmental vessels in non-commercial service.




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 chanmnels 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 whar{f 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 chanmnels.

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

e. Accomplish, at local expense, all alterations as may be 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
wiaters 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 Cuard navigation requirements and
nat fonal 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 "FEconomic 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 terminal
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 the 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. Plarn 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 groundwater 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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Dy ime

Aupust 1,
Tmpacts on
Apricultural

Analvsis of
or Uaique
Fands in Implementing the
Tnvironmental

National Poticv

Act

Clean Water Act of 1977
{3010 1051 et seq).,
Feecutive Nrder 11000

Proatection of Wetlands

Cloan Water Act of 1077
(AT 1rse, 185Th-7 0 et seq).
Vild and Scenic Rivers Act,

as amended (16 1'SC 1271 et
seq A

[N

)

MATTONAL

RECOGNTTION
Measurement
Of Ettects

No effect,

No eftect,

consultation
foraging
Tnner Harhor,

Pequest tor
on least tern

at Oakland

Al-acres ot
henthic hahitat,

Toss of

No etftect,

No etfrect on two
suhmarine trattic tubes
considered elipihle tor
Tistinpg in the National
Register ot Historic
Places.

AN

‘ot present in planning

1rea,

increase in
and Adepressed

Short term
turhidity
dissolved oxveen
in Aredpeing and
pnsal areas, Ftrfects
on groundwater indeter-
minate.

lTevels

dis-

No

erfect,

Not present
area,

in planning



TARLFE 6

COMPTTANCE WITH URC-NESTOGNATED FNVIPONMENTAL STATHTES

Federal policies

Archeological and Historic Preservation Act,
16, UISC, 4A9 ) et segq.
Clean Air Act, as amended, 42 USC, 1857h-7, et seq.
Clean Water Act (Federal WVater Pollution
Tfontrol Act) 33 V'SC 1251 et seq.
Cfoastal 7one Management Act, 16, 1451, et

rse, seq.

Fndangered Species Act, 1A U'SC, 1531, et seq.
1h 1.SC,

Fstuarv Protection Act, 1271, et seq.

Yederal Water Project Recreation Act,
16, I'SC, 4A0-T1(17Y, et seq.

Fish and Wildlife Coordination Act

1A, 1R, AAT, et seq.

l.and and Water Conservation Fund Act,
1A, 1I'SC, 4AD1-4A01-11 et geq.

Marine Protection, Research and Santuary Act,

23, USC, 1401, et seq.

National Fnvironmental Policv Act, 42, 1'SC,
471, et seq.

National Vistoric Preservation Act, 16, 1'SC,

470a, et seq.
Rivers and Harbors Act, 33 1'SC, 40 et =eq.

Watershed Protection and Flood Prevention Act,
16, '8, 1001, et seq.

Wild and Scenic Rivers Act, 1A, I'SC, 1771, et seq.
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Mompliance

Full compliance

Full compliance

Partial compliance*

Full compliance
Full compliance
Not Applicable

Full compliance
*ull compliance
Yot applicable

Not applicable

Full compliance

Full compliance

Full compliance

Not applicable

Not applicable




NOTES

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

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

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

Not applicable - No requirements for the statute required compliance
for the current stage of planning.

Ftffects on groundwater indeterminate at this stage of study. See

recommendations of California NDepartment of Water Resources in
Appendix G.
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SECTTON 5 - COMPARTSON OF CANDTDATE PLANS

5.00 7Tn 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 (NED), Environmental Quality
{CEQ), Regional Fconomic Nevelopment (RFD) and Other Social Effects (OSE), are
also shown in Table 7,

NESTGNATTON OF NED PLAN

5.01 Comparison of alternative project benefits and costs in Tables 2 and 4
shows the plan R scope of navigation channel jmprovements to a depth of 43
tfeet below MLLW datum would produce maximum benefits over costs. Therefore,
this plan is designated the NED plan,

TENTATTVE SELECTION

.02 Plan B, the optimized plan of improvement, has heen tentatively selected
pending resolution of uncertainties, in paragraphs numhbered two and three, in
Section 5.0% below and coordination with other Federal, State and local
agencies,

INCERTATNTTES

5.0% Tincertainties that have been identified in the study are described as
follows:

1. Projections of commodity flows in the San Francisco Bay area are
subiect to manv uncertainties. The report "San Francisco Rav 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 studv since it is considered to be the most
Tikely to occur, The benefits associated with other forecasts are presented
in Appendix B, Fconomics,

7, Field data from an assessment by the California State Department of
Water Pesources was not able to identifv the extent of effects deepening
project channels would have on groundwater resources (See Appendix G). The
Department recommends a three-phase program to further appraise the value of
the resource and quantify the risk of adverse effects trom the project. The
first phase of the Department's program (to evaluate the resource) has been
undertaken in this stage of the studv, which included provision for some
additional exploration and testing of sediments and water samples. Analvses
of these recent data have not allowed a conclusive determination of project
effects, but more extensive exploration and monitoring (Phase 3) is
warranted., More intensive studv will be incorporated in the post
authorization stage of studv., The Corps of Fngineers is committed to properly
mitigate tor anv adverse effects of the proposed project.

1. The difference bhetween the authorized 47-foot depth for the Rar

Channel and 35-foot depth for the Tnner Harbor Channel and the recommended
43-tfoot depth has heen assumed in determining quantities of materfal to be
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dredged. For the purpose of this report, the existing 830 foot Rar Channel
width has been maintained, Related studies for the (Oakland Outer Harbor may
result in an increased Rar Channel width. DNeepening to attain the recommended
43-foot depth would be accomplished as a part of the Nakland Tnner Harbor
project whatever is recommended as the width of the Rar Channel.

4. Fndangered species consultation will be conducted concurrently with
this Draft FT1S, The biological assessment as required by Section 7 of the
Fndangered Species Act, as amended, is attached to this report (See Appendix
NY. Further correspondence will he included with the Final FT1%, as
appropriate,
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SECTION © CONCLUSTONS AND RECOMMENDATIONS
CONCLUS LONS
o.Ul  Studies to date indicate that:
a.  Deepening the lower 4 mile reach of project channels in Oakland

Inner Harbor to =43 feet, CLLW, with widening at appropriate locations is
cugineeringiv, cconomically and environmentally feasible.

b, Maximum net benefits would result from deepening the channels to -43
feet below MLLW datum.




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 miles of Inner Harbor
channel,

Send your comments to If vou would like further information
the District Engineer reparding this statement, please

contact:

Mr. Les Tonyg

Army Corps ot Engineers

San Francisco District

211 Main Street

San Francisco, CA 94105

Telephone (415) J74-0439

FTS phune 454-0439

NOTE:  This statement incorporates figures and analvses in the preceeding text
and attached appendices.



DRAFT EMNVIRONMI.NTAL IMPACT STATEMENT

SECTION 1 - SUIMMARY

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 terthing and terminal facilities in the future.

B. NED Plan The 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., Improvement 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 estimaeted 5,100,000 c.y. of
material, Total estimated project cost is $27,100,000, based on February 1983
construction price levels.

D. Findings Regarding Section 404 of Clean Water Act:

1. bMo significant adaptions of the guidelines were made relative
to this evaluation.

2. 0Of the three designated open water disposal sites in San
Francisco Bay, the use of the Alcatraz Island site, SF-11, 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.

9. 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 svstems include disposal on ebb tide to permit movement of dredged
sediments out of the Bay svystem.

7. On the basis of the puidelines the proposed disposal site for
the discharge of dredged material is specified as complving with the inclusion
of appropriate and practical conditions to minimize pollution or adverse
ettects to the attfected aquatic ecosvstem,

F. Findings Reg rding Protection of Wetlands, Fxecutive COrder 11990:

1. Predging sites and the selected disposal site are not located
in or near wetlands,

2. No harm to anv wetland area as a result of plan implementation
is expected to occur,

3. The proposed action complies with this executive order and
satisties the Chief of Fngineers Wetlands Policv,

F. Findings Regarding Cultural Pesources: Rased on investigations to
evaluate the potential for prehistoric and historic cultural resources along
the area of the Nakland Toner Harborcovered 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
discoverv of presentlv unknown resources of these tvpes (See Appendix H),

C. Findings Regarding Floodplains Fxecutive Order 11988:

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

2. The proposed action does not have any impacts in anyv
floodplain nor will it indirectly support floodplain development,

1. The proposed action 1s in compliance with this executive order,
RELATTONSUTP TO APPLTCARILE TAWS, POLTCTES AND PLANS

1.07 The 1ollowing paragraphs list principal environmental laws, policies or
plans of Fedzral, State or local governments applicable to the proposed
navigation improvements for NOakland Tnner Warbor, Table FIS-1 provides a
summary of alternative plans compliance with these laws, policies and plans,

AL Clean Afr Act. The objective of the Clean Air Act (P.L. 91-604; 84
Qtat, 1704, 42 U, S0, 1R57 et seq) is to protect and enhance the qualitv of
the Nation's afr resources so as to promote the public health and welfare and
the productive capacitv of its population, Under this Act the Administrator
of the Fnvironmental Protection Agency has established a set of Ambient Afr
Qualfty Standards but the primary responsibilitv for the prevention and
control of afr pollution is left to the states and local agencies. Tn areas
where the Amhient Afr Nualitv Standards are not expected to be met by a
certain date, the State or local agencv would have to develop an Air Oualityv
Maintenance Plan outlining control measures that would be implemented to
achfeve or maintain the air qualitv of a specitic repion, The Act reduires
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Federal agencies to perform an Air Ouality Analysis for projects located
within Afr OQualitv Maintenance Areas to determine the effect of the proposed
action upon the local Air Ouality 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 exfsting port development.
¥missions mav be reduced bv use of larger, more efficient ships (see Appendix
vy,

R. Vational Fnvironmental Policv Act (NEPA). NRPA (P.L., 91-190; 83
Qtat, 88?2, 42 U ,S.€C, 43721-4327) establishes a national environmental policy to
insure that Federal actions do not contribute to environmental problems,
Federal agencies are required to complv with procedures as estahlished by the
Act and published as Federal regulations., NFPA directs all Federal agencies
to include in every recommendation or report on proposals for legislation and
other major Federal actions significantly affecting the qualitv of the human
environment, a detailed environmental impact statement. This environmental
impact statement fulfills the requirements of NFPA,

c, Clean Water Act, Section 404, The objective of the Clean Water Act
(P.1., 95-217: 3 1", 8.C, 1344) is to restore and maintain the chemical,
phvsical, and hiological integrity of the Nation's waters. Section 404(b) of
the flean 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
States in order to make specified determinations and findings. A State Water
Nualityv Certificate must he obtained for the discharge unless an exception is
approved hy Congress. Tn this case, an evaluation as specified {n Section
404(bY 1 is attached (Appendix F) to the Feasihility Report and EIS to be
submitted to Congress for authorization, in lieu of the requirements of
obtaining a State (Certificate, ''se of the FPA approved aquatic site (SF-11) in
San Francisco Rav near Alactraz is the least environmentally damaging
alternative for disposal of dredged material., DNisposal at Alcatraz would not
have anv significant adverse impact on the aquatic environment,

n, Fish and Wildlife foordination Act (FWCA), The FWCA (P.L. 85-624,
72 Stat, SAR3, 1A 11,S,F, ARl et seq) requires that whenever any channel is
proposed or authorized to be deevened, federal agpencies responsible for such
action must first consult with FWS and the State agency exercising
administration over wildlife resources. Federal agencies must make the
reports and recommendations of the FWS and the State agency an integral part
of the reports for engineering survevs when submitted to Congress for
authorization of construction. The proiect plan shall fnclude such
justifiahle means and measures for wildlife purposes as the reporting agency
tinds should be adopted to obtain maximum overall project henefits. The U.S.
Fish and Wildlife Service and California Resources Agency have provided
comments and recommendatfons (see Appendix D), DNisposal activities will he
scheduled on ebb tide only to minimize adverse effects upon the aquatic
environment,

¥, Fndangered Species Act, Section 7., Sectton 7(a) of the Act, P.L.
93-205 (87 Stat. RR4, 1A 1", S,€, 1531 et seq), requires, among other things,
that Federal apencies, in consultation with and with the assistance of the
Recretary of the Tnterfor (FWS), {nsure that their actions do not jeopardize
the continued existence of endangered or threatened species or destroy or
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adversely modffy the critical habitat that supports such species., The U.S.
Fish and Wildlife Service has indicated that the listed California least tern
is found in the vicinity, A biological assessment (Appendix D, NATURAL
RESOURCFS) discusses this endangered species in relation to deepening Oakland
Tnner Harbor. FWS review of the biological assessment, and consultation to
fulff{ll the requirements of the act, have been requested concurrent with
review of this document,

F. Marine Protection, Research, 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 NOakland Inner Harbor with ocean
disposal must conform to Sections 102 and 103 of this Act which involve
criterfia for ocean dumping and permits for ocean dumping. However, ocean
dumping is not being considered for this project.

o, FExecutive Order 11990 (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, chamnelizing, tilling, 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. FEnvironmental, economic, and
other pertinent factors may be taken into account, No significant impact is
expected to result from the plan tentativelv recommended in this report,

H, Fxecutive Nrder 11593 (Preservation and Fophancement of Cultural
Resources), This executive order directs Federal agencies tc 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 inftiate 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 bv 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 Pegister
properties in the project area, although the Posev and Webhster Streets traffic
tubes as well as other identified historic structures along the Tnner Harhor,
may be eligible for listing in the National Register of Wistoric Places.
Tmplementation of the tentatively selected plan would not directly fmpact anv
identified historic propertv along the Tnner Harhor considered eligible for
inclusfon in the Register (See Appendix HY,

I, thief of Fngineers Wetland Policy., This policv 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 Nistrict Fngineer concludes the bhenefits of the
alteration outweigh the damage to the wetlands and the alteration is ..ecessary
to realize the benefits. The District Engineer must demonstrate the need to
Jocate the project in the wetland and must evaluate the availability of
feasible alternative sites. The tentativelyv selected plan is not expected to
have anv significant effect on wetland values,

K. Section 4, Fstuaries-Tnventorv-Study. Public Law 90-454 (82 Stat,
f25Y, Congress, in this Act, recognizes, preserves and protects the
responsihilities 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
proiject plans and reports affecting such estuaries and resources submitted to
Cfongress, a discussion by the Secretaryv 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 Tnterior shall make his
recommendations within ninety davs 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., 94-587 (WRDA).
This legislation furnishes the Chief of Fngineers with authority to plan and
establish wetland areas in connection with dredging required for water
resources development proiects hased on the following finding:

(1) The benefits of the wetland area justifies the cost ahove that
required for alternative methods of disposal,

(?) The increased cost of wetland development does not exceed
400,000,

(3) PReasonable evidence exists that the wetland area will not be
suhastantiallv altered or destroved bv natural or man-made causes. Management
measures for establishment of wetlands, as provided in this Act, were
considered in this studv. However, conditions in the vicinity of the proposed
project do not permit the establishment of wetland areas without changing
existing mudflats or shallow water areas,

M, Coastal 7one Management Act (C7MA) 1972, The Act establishes
national policvy to preserve, protect, develop and where possible restore or
enhance the resources of the Nation's coastal zone, 1Tt directs all Federal
agencies 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 heen determined that deepening
the harbor would not be contrary to the BCDC plan. (See N below).

N, San Francisco Bay Plan (Ray Conservation 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 Bay Plan provides a
comprehensive and enforceable basis for protecting the Ray as a natural
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resource henefiting both present and future generations, and developing the
Ray 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 Rav
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) Tf a Ray aquatic disposal site is used, sedimentation
resulting from dredging will be minfmized by conducting disposal at a
designated location where the maximum amount will be carried outside the Ray
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 heing least harmful to the ecologv of the BRay,

(4 The proposed channel improvements will he designed to prevent
undermining of adjacent dikes anrd fills.

(5 The proposed improvement will not damage underground aquifers,

This proposed channel deepening for 0Nakland Tnner Parbor must be compatible
with the policies of dredging in the San Francisco Bay Plan,

0, State Water Ounality Control Policy for Enclosed Bays and
Fstuaries, This policv establishes a program to control toxic effects through

a comhination of source control for toxic material, upgraded wastewater

treatment, and improved dilution of wastewater. Pequirements and prohibitions
applicable to dredging and disposal operations include: compliance of dredged
material with Federal criteria (see paragraph C above of Clean Water Act
Section 404) for determining acceptabflity for disposal into bav waters and

certification of compliance hy the Regional Water Qualitv Control Roard; 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 heneticial uses, Pefer to paragraph €., Clean
Water Act, Section 404  for a discussion of compliance with Federal criteria,

P. State of rCalifornia Wetland Policv. This policy recognizes the
value of marshlands and other wetlands, BRasically, 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
mav 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 he less after project completion. The tentatively

selected plan i1s not expected to have any significant effect on wetland values.

0. Nnakland Comprehensive Plan, T.and Use Element. Oakland Tnner MHarbor

development is profected to remain transportation, commercial, manufacturing
and government with some open space with public access.




R, Alameda Tomprehensive Ceneral Plan., l.and use along the Tnner
Harbor is projected to remain primarilyv military and industrial in the study
area.

ARFAS OF CONTROVERSY
1.0%7 No areas of controversv have heen identiftied.
I'NRFSOLVFD TSK]UFS

1,04 A preliminarv assessment of proundwater impacts has heen performed by
the California Nepartment ot Water Pesources (see Appendix G). Further
investigation is necessarv to determine the extent of effects, if any, upon
the two groundwater tormations found in the project area. A Section 7
Consultation in accordance with the Fndangered Species Act, as amended, has
been requested with the Sacramento Fndangered Species Nffice with the 90-dav
period coinciding with the review period of this Draft EIS. When the
hiological opinion is rendered, the Federal action that may be required to
satistfv anv issues raised bv the Sacramento Endangered Species Office will be
addressed in the Final FTS,
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SECTION 2 - NFED FNR AND OBJECTIVES OF ACTION

STIMY AUTHORITY

?7.01 The Congress of the lUnited States has directed the U.S. Army Corps of
Fngineers to investigate the feasibility of deepening Oakland Inner Harbor by
resolution dated 10 May 1977, (See the Main Report).

PURLTC CONCFRNS

.07 Public concerns were expressed at an initial public meeting held 13
February 1980, Concerns indicated the need to deepen the Tnner Harbor Channel
and widen the entrance Rar channel, as well as to develop new or improve
existing turning basins. Concerns were also expressed about channel
navigational hazards, encroachments and possible project {mpacts on cables,
pipelines, submarine highway tubes and airport landing zones. Public concerns
which have indirectlv heen 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.

PTANNTNG OBJECTIVFS

7.0% Analvsis of nublic concerns resulted in the following planning
ohjectives:

a. Reduce tidal delays for containership passages between the harbor
entrance and terminals in Makland Harbor,

b. Tncrease economies of scale for waterborne commerce passing through
the Port of Nakland and other terminals lacated along the Taner Warbor
channels.

c. Tncrease navigational safetv tor contatucrship passages and
turnarounds in the Tnner Warhor,

d. Fnhance or create wetland areas with the use of dredged material
outside of the immediate studv area.
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SECTION 1 - AITERNATIVES

TNTRODUCTTON

1.N1 Various management measures were considered to meet the establist-d
planning ohjectives, These manapement measures were screened and then
formulated into four alternative plans of navigation improvement, Two of
these plans were eliminated from detajled planning stages as stated bhelow.

PTANS FLIMINATFD FROM FURTHFER STIIDY

3.07 Plan € - Four Mile Reach Plus Fntrance Widen.ng by Hydraulic Dredge with

Rav Fill at Outer Harbor, This plan would deepen the 4-mile reach of Tnmner
Harbor 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 19N-acre site next to the Ray Bridge. The fill would
create land for future Port of Oakland expansion. Tmplementation of this plan
would have filled a significant area of Rav, covering a large area of bottom
habitat and would have been opposed bv Federal, State, and local agencies and
conservation grouns, This alternative was eliminated from further
consideration, based on adverse environmental effects.

1,03 Plan D - Six Mile Reach Plus Fntrance Widening Bv Mlamshell Nredge With
NDisposal At Alcatraz, This plan would deepen the 6-mile reach of Inner Harbor
from the entrance to Fortman Turning Basin from 35 to 4?2 feet below mean lower
low water, The material would be dredged bv clamshell and barged for disposal
at Alcatraz. This alternative would necessitate relocation of the Webster
Street and Posev Tubes which would be an expensive task and would have adverse
effects on traffic patterns and local air gualitv, The tubes are also of
historic importance and relocation would be orposed bv Federal and State
agencies and local interest groups, This alternative was dropped due to
excessive costs and adverse effects on a significant historic resource, and
the potential tor mounding of the Alcatraz dispnsal site as a result of the
clamshell dredeing method,

PTANS CONSTNEPED TN DETATL

3.04 Plan A - Vo Action. o0akland Tnner Harbor would continue to be main-
tained at 15 tfeet helow mean lower low water. Maintenance work is gpenerallv
performed hv hopper dredge with disposal at the Alcatraz disposal site,.

3.05 rhannel maintenance dredging is expected to continue. The activity
results in short-term disturbances to the channel bottom, DNisposal ot dredged
material trom maintenance dredging in the Ray, including Oakland Tnner Marbor,
is expected to continue. Presently, average annual disposal at the Alcatraz
site totals about 3,4 million ~ubic vards from public and private maintenance
dredging activities. Of that amount, about 200 000 cubic vards comes trom
Nakland Tnner Harbhor,

31.06 The Port of 0Oakland has begun construction of tacilities capable of
handling projected increases in containerized cargos. This commerce is
expected to be carried at lower unit transportation cost in larger vessels.




Alameda also plans to enlarge its berthing and terminal facilities, Already,
ships with deeper drafts experience delavs while waiting for higher tides.
Majintaining a 35-foot depth would limit access by deeper draft containerships
to high water conditions and continue to cause delavs in sailing departures.
The existing harbor entrance would continue to hinder maneuvering of long
containerships,

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 Tnner Harhor, Present channel dimernsions require light-loading, larger
vessels, This and delavs tend to increase vessel operating and transportation
costs. The Pcrt of Oakland would, however, probablv 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 qualitv, although changes would probably not be significant since
ship emissions are not considered significant sources of air pollutants, The
biotic environment at Nakland Tnner Harbor and Alcatraz is expected to

maint 1in present integritv. Periodic maintenance dredging will disturb marine
communities. DPevelopment of the Tnner Harbor will increase the landside
vehicle use in the area as cargo volume increases. This will result in local
increase in traffic and transportation, as w1l as air quality, impacts.

3.00 Plan B - Four Mile Reach Channel Neepening by Hvdraulic Predge with
Nisposal at Alcatraz, This alternative would deepen the 4-mile reach between
the entrance and (lav Street piers trom 35 to 43 feet below mean lower low
water bv hydraulic dredge. The Bar Channel will also bhe deepened to -43 feet,
MILW, Material would be loaded on barges and transported for disposal at the
FPA approved Alcatraz disposal site, Tnitial work would remove 5,100,000
cubic vards of material. Total annual maintenance with the proposed
improvements would be approximately 210,000 cubic vards. (ost estimates are
based on ?4 months of continuous dredging and disposal operations. A specific
time schedule tor initiation and completion of dredging and disposal has not
heen Adefined,

31.10 The proposed dimensions tor the entrance Bar Channel and Tnner Harbor
Channel are shown on Figures 10 through 14 in the main report.

.11 The Alcatraz disposal site (SF-11) is located atout 1/3 mile south of
Alcatraz Tsland, “he site has a 1000-foot radius and an average depth of 85
feet, The site annually receives about 2,1 million cubic vards of material
trom forps maintenance work and an additional 1.3 million cubic vards of
material fron other interest's acitivities. Tmplementation of this
alternative plan would add about 10,000 cubic vards per vear from increased
channel maintenance requirements to be disposed of at the Alcatraz disposal
site,

AT TERNATTIVE DRFLGED MATERTAL DISPOSAL SITES

21,17 Various disposal alternatives were considered: Tland ¢ sposal, Inland
water disposal at the historicallv-used Alcatraz disposal site, ocean disposal
at the FPA desfpnated 100-tathom disposal site, ocean water disposal at San
Francisco Bar Channel, Rav fill, marsh creation and delta levee repair.
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Farly planning eliminated all but land disposal, the 100-fathom disposal site
and the Alcatraz disposal site. 7Tt was determined that there were no
available land sites near Oakland Tnner Harbor with adequate capacity to
accommodate the estimated volume of excavated material, The use of dredged
material as a saleable commoditv was not considered because of the lack of a
storage area, the need to separate unusable sediments, and associated problems.

1.13 Based on the current regional criteria (contained in Public Notice 78-1,
d..ed November 197R) ) pgoverning dredged material disposal in inland waters,
material to he dredged from the deepened and widened Oakland Tnner Harbor
channel complies with sediment criteria for disposal at the Alcatraz disposal
site. Watec and sediment analyses have heen completed (see Appendix E). The
Alcatraz disposal site has the largest volume of the three {nland 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, DNisposal at the 100-fathom site would have to conform with
Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 and
the Ocean Dumping Criteria of Januarv 11, 1977, Tf ocean disposal were to be
implemented, requirements of the ecolopical evaluation required by Section 103
must he satistied.

COMPARATIVE TMPACTS OF ALTFRNATTVE PLANS

3.15 Tabhle FIS-2 is a summary comparison of impacts of the two plans
considered {n detail on significant resources, Tmpacts of alternative plans
on the significant resources are described in paragraphs 5.01 through 5,19,
and summarized {n Tables 1 and 8 in the Main Repogt.
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SECTION 4 — AFFFCTED ENV]RONMENT

TNTRONITCTTNAN

4,01 The environmental setting ot the region and studv area is briefly
described in the tollowing paragraphs. The purnose of the description is to
provide a general idea of the environmental! relations that exist in the studv
area, Flements of the environment that are signiticantlv impacted bv the
detailed plan are discussed in SECTION S - FFFROTS OF ALTERNATIVE PLANS NN
STONTFICANT RFSOI'RCES,

“.0" Pegional Fnvironmental Setting. Oakland Toner Varbor, California, is
tocated on the eastern side of San Francisco Rav, about 8 miles southeast ot
the tolden Gate bridge, The Port or Dakland handles the most tonnage ot the
15 areas of entryv in the San Francisco Customs District. Along with the Port
of Richmond, Nakland is a critical transrfer point for petroleum products,
transport equipment, tood, animals and a wide range of cargos shipped in
containers, Roating and tishing are the principal recreational 1ses ot the
Rav and harbor,

.00 nNefinition of the Studv Area. The term "studv area” is detfined as the
area primarily impacted hv implem-atation of the proposed action. TImpacts
discussed applv to the studv area, unless otherwise stated. The studv area

includes Nakland Tnner Yarhor, the Port ot Nakland, and cities of Nakland and
Alameda, nlus access channels to the Inner Yarhor,

FNUVTRONMENTAT CONNTTIONS OF THE QTI'DY ARFA

".0%  The proposed navigation improvements are specitficallv within the Tnner
Varbor, which is the 35-tfoot deep channel maintained between Oakland and
Alameda,

4,05 Tn the harbor area, elevations varv trom sea level to about 30 teet,
gradually rising to the hase of the Rerkelev "ills, 7Tn the Yarhor area,
adiacent to the channel almost all the land is reclaimed and developed tor
industrv and commerce, The I%-tfoot maintained channel varies from about 550
to 80N teet wide,

4,0k The harbor lies in a seismically active area and can be subjected to

ma jor earthquakes from the San Andreas and Havward Faults, PResults of quakes
could bhe vibratfon-induced slides ot the channel mareins: possible damage to
huildings and other structures along the channel would fepend on their
locatton and construction,

A.07 Water qualitv ot the Tnner Harbor tends to be lower than that of Central
San Francisco Rav, Poor circulation plus the addition ot waste materials
penerated within the area are primarv tactors. Sewdage eftluent from ships,
storm sewer releases, seasonal and diurnal temperature tluctuations aftect
water qualitv, Turbiditv {s low in thi{s part ot San Francisco Rav. Sediment
samplee taken in 1971 tor deepening of the channel from 30 to 35 teet showed
tour stations which were high in mercurv and tour which exceeded the current
criterfa for lead at the time, These stations were near or ahove the Posev
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Tube, around Government 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 hy deepening the channel.

4,08 The San Francisco Bay Area topography, a large, shallow basin ringed by
hills, has the potential for trapping and accumulating air pollutants. TLack
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 sul fur-dioxide emissions. Projections of the Ray Area Air
Pollution Control District (BAAPrN, 1975) show levels of these emissions
increasing in the next 10 years. Oakland Tnner Harbor is located in the San
Francisco Ray Area Air Rasin, an area designated as an Air OQuality Maintenance
Area (AOMA).

4,00 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 gamefish 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
mav 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 1imits wildlife
populatfions in this channel area.

4 .11 o0Oakland Inner Harbor is heavily committed to commercial activities.
Modern cargo handling facilities coupled with convenient access to major
highway and raflroad 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 County's recreational boating moorages are
located at Jack l.ondon Square, Rrooklyn 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 hoats, Several public access spots
along the Tnner Harbor provide recreation for fishing enthusiasts. Vessel
traffic in the estuary (0Nakland Tnner Harbor) is a mix of commercial,
governmental and recreational vessels. The U.S. Coast Guard Vessel Traffic
Svstem (VTS) has maitntained 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, Based on a 10% random sample of the VTS record
for 1981, about 4,000 vessel movements for the estuary were derived. There
are ahout 2,500 public marina berths located in the Tnner Harbor east of
channel mile 4., Two small-hoat launching ramps are also available for
trailered out-board motorboats. Tt has bheen estimated that recreational
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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 ETR, Encinal Terminal
Master Plan, September 1982), 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 peak 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,

ENVTRONMENTAL RFTATTONSHTP MATRIX

4,13 The Fnvironmental Relationship Matrix Figure EIS-1 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 Vhen 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. Fnvironmental elements listed on Figure EIS-1 are
defined in Appendix A.

IMPACTED STGNTFTCANT RFSOURCFS

4,15 Water Ouality. This basic environmental attribute is defined as a
significant resource on the hasis of concerns expressed in the Clean Water Act
of 1977, Vater 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:
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concentrations of dissolved oxygen, heavy metals, petrolum hydrocarbons,
pesticides, and turbhidity. 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. TIn 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. Tn 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 1968, Further
investigations to determine the extent of potential degradation are

necessary, The Corps of Fngineers will properly mitigate any adverse effects
of the recommended project upon usable groundwater resources,

4,16 mRenthos. 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 sfte would be directly
jmpacted, The areas considered for deepening are existing channel routes.
Some additional areas are considered for widening. Assocfated 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., PResultant shoaling of excavated channel hottoms also contributes to
unstabhle community structure in the channel hottom. No extensive shellfish
hed exists in the immediate vicinity of Oakland Tnner 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
bhottom, Most, if not all, bottom organisms found in Oakland Inner Harbor
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 heen 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 Fnergy. Tn relation to efficiency of use of Oakland Inner Harbor by
commercial vessels, energy consumption plays a significant role. FEnergy
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 Tnner 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 Bydrography, This refers to the physical characteristics of the
submerged bottom. Anv 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 circulationm.

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 loinger 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 efficlent 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 Fndangered Species. There is a known nesting site of the California
least tern (Sterna alhifrons browni) at Alameda Navel Air Station adjacent to
Oakland Tnner Harbor. 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 11,S. Fish and Wildlife Service is described in the ENVIRONMENTAL
FFFECTS Section of this report and Appendix D.

OTHER SIGNTFTCANT RFSOURCES

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.
Fach resource will be discussed here, but will not be included in SECTION 5 -
FFFECTS OF ALTFRNATIVE PLANS ON STGNIFICANT RESOURCES.

4,23 Air Ouality., Air Quality 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
Nuality 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 RELATTONSHIP TO
APPLICABRLFE TAWS, POLTCTES 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 1is likely
that the Posey and Wehster Street traffic tubes would be eligible for
inclusion to the National Register of Historic Places and the National
Architectural and Engineering 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,

4,27 Additional cultural resources have heen identified along the Inner
Harbor, 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
Tnner 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
ma jor 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 marftime
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 1930s, However, because the
cumulative channel improvements have extensively altered the channel over the
vears, and a Works Progress Administratfon 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.




SFCTTON 5 — EFFECTS OF ALTERNATIVE PLANS

5.01 This subsection hriefly 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 OQUALITY

5,02 Present Conditions., Waters in Oakland Harbor are generally less turbid
than other areas of the bhay, 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 BRay. Polnt 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., Tt has not been determined whether
local users will utilize of groundwater in the future.

5.03 Plan A - No Action, Except for occasfonal transient and localized
pollution problems, water quality under the no action plan is expected to be
about the same, 1f 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 vear,

5S.04 Plan B - Optimum Plan of Tmprovement., The volume of initial dredging
for this plan i{s estimated to be 5,100,000 c.y. The estimated construction
time for new dredging work is twenty-four months. Tmplementation 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 1s 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.v. removed
annually from the Tnner Harhor,

T AR T T T U PP e e TR e e

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
Cracilaria 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.

ENERGY

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 BE - Optimum Plan of Improvement. This plan would maintain the
existing chamnel 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 resuspensfon-recirculation-redeposition cycle. Shoaling
(sedimentation) rates in the dredged channels are not constant but vary from
year to year, depending on the varihle sediment inflow volume, wind-wave
action and current velocities. During a seascm of exceptionally high sediment
inflow into the Ray, 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. FExisting 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,

COMMFRCTAL - SHTPPTNG

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., Fconomic projections in Appendix B show
containerized cargo tonnages handled by terminals along the Inmer Harbor
increasing from 2,150,000 in 1986 to 6,895,000 by 2006, Tidal delays will
hecome 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 Tnner Harbor facilities would not achieve full potential for
effectiveness,

.17 Plan B - Optimum Plan of Improvement. Benefits equal to $34,866,000 a
year in transporatation savings, due to reduced tidal delays and lower unit
costs for waterborne commerce passing through terminals along the Inner
Harbhor, are estimated to result from deepening channels to 43 feet.

NAVIGATTION 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 numher of boats utilizing the channel,

5.20 Plan B - Optimum Plan of Improvement. This plan would adequately meet
the navigational safety obiective,

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, 1t 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
falifornia 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 voung 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 perfod 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 0Oakland estuary plays in the foraging
habits of the least tern, Limited observations made during the 1982 nesting
season indfcated 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 {ts limited reproductive success, any disturbance related to
foraging, however slight, must be considered potentially harmful,

Consultation with the 11,8, Fish and Wildlife Service in accordance with the
requi rements of Section 7, Fndangered Species Act, as amended, has been
requested in conijuction with the review period of this Draft Environmental
Tmpact Statement (see Appendix D),
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SECTTON 6 - PUBLTC INVOLVEMENT

6.01 Public Tnvolvement Program, A Reconnaissance Report on results of stage
1 studies was distributed to a limited number of State and Federal Agencies,
the Port of Dakland and local interests in Alameda in February 1981, This
Reconnalssance 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; (5) Port of 0Oakland fill was opposed; (6) emphasis was
placed on potential for adverse effects upon Posey and Webster Streets tubes;
(7)Y 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 be usable significant sources of groundwater. The
intermediate public meeting to discuss findings of the plan formulation
document was held in July 1982, 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, Additfonal significant comments were provided: (1) two
maneuvering areas should be incorporated into the proposed channel
improvements - one at middle harbor terminal and a second at the Grove Street
slip; (?) feasthility of commercial uses of sandy material; and (3) turn
widening at mile three would impact mooring and dry dock facilities of Todd
Shipvards. A final public meeting will be held after circulation of the Draft
Feasibilfty Report and Environmental Tmpact Statement.

6,02 Required Coordination. Remalning coordination to be completed with the
circulation and review of this Draft EIS includes: (1) the receipt of the
U.S. Fish and Wildlife Service hiological opinion in accordance with the
Fndangered 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 Wi{ildlife Coordination Act requirements to include
the Final Peport of the 11,8, Fish and Wildlife Service in the report to be
submitted for project authorization,

f.03 Statement Recipients,

T. FEDFRAL
~Advisory Council on Historic Preservation
-Federal Maritime Commission, Pacific Nistrict
U.S. NDepartment of Commerce
-Region TX

National Oceanic and Atmospheric Administration
-National Marine Fisheries Services, Southwest Region
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TT.

Maritime Adminstration
-Western Region
~Fconomic Development Administration

U.S. Nepartment of the Tnterior
-0ffice of the Secretary, Pacific Southwest Region
-Regional Environmental Officer
Fish and Wildlife Services
~-Region 1
-Division of Fcological Services
-Endangered Species Office
Geological Survey
National Park Service
-Tnteragency Archaeological Services
-Western Region

U.S. Department of the Navy
-Twelfth Naval District
-Navy Public Works Center, San Francisco Bay Region

.S, Nepartment of Transportation
Coast Guard, Twelfth District
-Aids to Navigation Branch
-Vessel Traffic Service
~Federal Highway Administration, Region IX

11.S, Fnvironmental Protection Agency
Region TX
-T.ibrarian
~-FT1S Coordinator
-Office of Federal Activities

11.S. Representatives in Congress
-Honorahle Eugene A, Chappie
-Field Pepresentative to Fugene A. Chappie, Chico
-Honorahle Ronald V. Dellums
~Field Representative to Ronald V, Dellums, Oakland

1,8, Senators
-Honorable Alan Cranston
-Field Pepresentative to Alan Cranston, San Francisco
-Honorahle Pete Wilson
~Field Representative to Pete Wilson, San Francisco

STATE,

Business, Transportation and Housing Agency
-NDepartment of Transportation
-CALTRANS

The Resources Agency
-Afir Resources Board, Fvaluation and Planning Branch
-Nepartment of Conservation
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NDepartment of Fish and Game
~Region 3
-Marine Research Branch
-Department of Boating and Waterways
-Department of Navigation and Ncean Development
~-California Regional Water Quality Board, San Francisco Bay Region
(under Water Resources Control Boeard)
-Department of Water Resources, Statewide Planning Branch
-California State l.ands Commission
-San Francisco Bay Conservation and Development Commission
-State Historic Preservation Officer

-State Clearinghouse, Office of Planning and Research

ITI. REGIONAL, COIINTY AND CITY

Alameda County
-Board of Supervisors
-Planning Department
-Nepartment of Public Works

Assoclation of Bay Area Governments
—-Fxecutive Director
-Plan and Project Review Division

-RART, Director of Planning
-Bay Area Air Pollution Control District

City of Alameda
-Postmaster
-Bureau of Electricity

City of Oakland
-Mayor
-Director of City Planning
~-Main Library
-Postmaster

city of Richmond
-Planning Director
-Main Library
-Postmaster

Citv of San Francisco
-Fnvironmental Review Nfficer
-Main Library

-Fast Bay Regional Park Nistrict

-Metropolitan Transportation Commission
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v, INTFREST 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
-California Tomorrow
-California Wildlife Federation
-Center for Urban Affairs, Northwestern University
-Department of Biology, S.F. State University
-Fcology fenter (Rerkeley, San Francisco)
-Fnvironmental Defense Fund
-Golden Gate Audubon Society
-Kaiser Engineers
-Law's School of Marine Engineering
-l.eague of Women Voters
-National Audubon Society, Western Representative
~0akland Chamber of Commerce
-0Oceanic Soclety, S.F., Ray Chapter
-0Ohlone Audubon Society
-People for Open Space
Port of Oakland

-NDirector

~Board of Harbor Commissioners
-Port of Redwood City

-Port of Richmond

-Port of San Francisco
-Ports & Terminals Rureau, Inc., Northern California

-Save San Francisco Bay Assoclatfon
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~Shipvard and Marine Ship Laborer's Union Mo. 886

Sferra Club
-S.F. Office
-Conservation Chairman, S.F. Ray Chapter

-Society of California Archaeology, California State University
-Todd Shipyard Corporation, San Francisco Division
-Inited States lines
6.04 Public Views and Responses (Appendix 1). Several public views and
concerns had maior influence on the study and were incorporated into the

assessment and evaluation process of the study. Rriefly, some of the public
corcerns and their roles in the conduct of the study are described bhelow:

-Potential for greater environmental (ecological) effects from new
dredging or channel widening should be discussed. The Bar Channel width would
not be altered from that width determined to be adequate for safety in the
Nakland 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 ehb tide. This recommendation was incorporated into the disposal
operation,

-Two maneuvering areas should be considered in the proposed
improvements. After analvsis, these recommendations were incorporated into
the proposed improvements within the physical constraints of the channel
configuration existing at the two locationmns,

-Because of the potential for adverse effects upon the Posey and Webster
Streets tutes (underground traffic corridors), a distance of about 50 feet
has hbeen maintained to provide a bhuffer area between the upper limit of the
channel {mprovements and the tubes.

-The Merr{t Sand, and Alameda Formation aquifers have been identified as
potential usable sources of groundwater. Further i{ntensive studv has bheen
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 drv dock facflities of Todd Shipvards. As a result, channel
widening at about mile three was reduced to avoid such encroachment,

E1S-131




Name and
Responsibility

Richard Stradford
(Cultural Resources)

Lester Tong
(F1S Coordinator)

Frank Andres
{Fconomist)

Robin Mooney
fChief of Project
Fvaluation
Section)

Frank Best

The above listed staff were primarily responsible for preparing this Draft EIS.

I.IST OF PREPARERS

Fxpertise

Archaeologyv

Riology

Fconomics

Navigation
and Coastal
Planning

Fngineering
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APPENDTX A

FNVIRONMENTAL  ASSFSSMFNT OF MANAGFMENT MFASURES

MFTHODOLOGY

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 “Tmpact Trees” shown on Figures 1 and 2. This procedure was
used to identify resources likely to be heneficially or adversely affected by
the alternative management measures. A qualitative assessment of impacts that
alternative management measures would have is shown in Table A-1. Definitions
of Study Area Flements are listed on Table A-2.

MANAGFMENT MFASUPES

Narrative descriptions of alternative dredging sites and disposal sites
evaluated in this study are provided in the following paragraphs.
Nescriptions 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
preliminafy 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 Iinto Nakland 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.

DRENGING SITFS

4-MILE 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. 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.

6-MITF RFACH, 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




area of the TInner Warbor. 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.

WIDENFD FENTRANCE RAR MHANNEL. Tncreasing the existing Bar Channel width
from 800 feet to 1,000 feet was considered during the initial plan formulation
stage of this study, Wowever, advanced engineering and design studies for the
authorized Nakland Outer Harbor navigation improvements are also underway.
Since a model simulator for Oakland Nuter 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 Rar 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 Tnner Harbor improvements., Since the difference in
recommended chanel depths between the two projects is only one foot.

DEEPFNFD ENTRANCE BAR CHANNFL. This measure involves deepening the 42
foot deep entrance Rar Channel, authorized by the Oakland Harbor project an
additional foot to 43 feet for better access of larger ships into Oakland
Tnner Harbor. The 43-foot depth was determined to have the maximum net
benefits for the Oakland Inner Harbor facilities,

NTSPNSAT. STITES

100-FATHOM (OCEAN). The site (SF 7) is located south of the Farallon
Islands at Latitude 37931'45"N and Longitude 122°59'00"W, 29.6 nautical
miles from the Golden Gate, 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, Tncreased bottom turbidity and assoclated dissolved oxygen
Aepression have the potential to smother benthic organisms at the site. The
long distance from Oakland Tnner Warbor would significantly increase the
amount of fuel used, versus other disposal methods.

RAR (OCFAN), This site (SF 8) is parallel to and 6,000 feet south of the
San Francisco Rar Channel five miles outside the Golden Gate. The site has
been used for sand disposal, Placement of silty-clay at the site could result
fn longer periods of turhiditv, Disposal could increase the probability of




P T

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,

BAY DTSPOSAL. There are three Ray aquatic disposal sites which have been
designated for continued use as dredged material desposal sites, Carquinez
Strafit (SF 9) 1s 0.8 nautical miles from Mare Tsland Straits entrance; San
Pablo Ray (SF 10) {s 2,6 nautical miles northeast of Point San Pedro; Alcatraz
(SF 11) is about 0.3 nautical miles south of Alcatraz Tsland.

Nue to the distance of SF 9 and 10 from Oakland Tnner Harbor and the
closer proximity of SF 11 to the Golden Gate Rridge, the Alcatraz Site has
been selected for further evaluation, It is preferable environmentally. The
site 1s characterized as a deep, high energy area, dynamic both physically and
hiologically. 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 be 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 RBay Rridge. It is a 190-acre site,
primarily Bay, This site is the only alternative for nearby fill. By filling
the site, the capactity of the Outer Harbor could be nearly doubled. The need
for such expansion {s not expected until about year 2000 and may be
accommodated at more favorahle sftes. BRay f1ll could significantly affect
water circulation in Oakland Outer Harbor, i{mpacting sedimentation and thus
maintenance dredging requirements. The potential for short-term degradation
of local water quality could increase which reduced circulation.

F111l would cover a considerahble amount of benthic hahitat. There also is
an area of mud flat at the site. Covering of organisms that fnhabit 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 tvpe of mitigatfon would be required for any Bay fill, Fi11
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activities would have some minor f{mpacts on the navigation channel at Oakland
Outer Harbor bv 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

i 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 DEILLTA, 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. FExtended time
would be required to drain, evaporate and scarify the Bay mud before it 1is
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 Ray. 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 CRFATTON., 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. Tf 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
Tnner Harbor,

VPTAND DYSPOSAL The only upland disposal site known to exist in the
study area {s a proposed development called Alameda Marina Village on 156
acres of land in Alameda, along the Tnner Harbor Channel east of the Webster
Street and Posey tubes. Although the area is a potential reci{pient 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
r 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 saturated 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.

A-12
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TABLE A-2
continued

Man—-made Resources = Structures, objecrs, 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.
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OAKLAND INNER HARBOR CALIFORNTIA
APPENDIX B
ECONOMIC EVALUATION

GENERAL

B-1. 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
tt.e 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 11 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.




CONTATNER CARGO PROJECTIONS

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 1/, This study indicated container tonnages would
increase at different rates on di fferent routes. On Trade Route 29, 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; 1990-2000, 5.5%; 2000-2020, 5%. The projected container tonnages for
Oakland Inner Warbor are shown on Table B-2,

BR-7. The new Charles P, Howard fontainer Terminal was constructed by the
Port of Nakland within the Tnner Harbor in 1982 and consists of two berths,
The terminal includes an area of approximately 42 acres. Approximately
2,150,000 tons of container cargo is projected to be moving over the waterway
by 1986. This represents a 19Z 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

CONTAINFR TONNAGFS, 1986-2036
BASE PROJECTION
OAKTAND TNNER HARBOR
(Short Tons)

TRADE ROUTE 1986 1996 2006-2036

Far Fast (Route 29) 2,150,000 3,850,000 6,895,000

RECFNT CONTATNER MOVFEMFNTS

BR-8. Data for the first s{x months of 1979 on Table B-3 indicate growth
rates consistent with the container cargo projections,

1/ Recht Hausrath & Assoc. and Temple, Barker & Sloan, Inc., June 1981,
This study was conducted as part of the Corps of Engineer's
In Depth Study for the ports in San Francisco Bay.




TABLE B-3

DISTRIBUT ION 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 7,218 13,670 7 9
3’ 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! 2,892 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 OQuter 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.




FV'———_-__-E—W e T

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.S5. Maritime Administration (MARAD). 1/ Tables B-4, 5 and 6

j 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 1/

FOREIGN TRADE

1986

Alternative Channel Depths

(FT)
29
30
31
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33
34
35
36
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39
40
41
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43

w
w
w
~

Ib
o

N =W ~NO =y

o= = NN

o e - T A0 S L NI NV}

N N =
NN —
~NO N = O NN
[SS T S ]
NSO WH O W

.

RNV = 00 = R W OO

|D
e fru

NN
OV ONOO WYY oWun®

SRRSO WWN WW e

1/ From the MarAd Pacific Basin containership mix adjusted for Oakland Inner
Harbor.

IS
P
w
&
wn

.
=
@owobOw\oo\:\:\:\;bml

OO OUVMO VNN ®

N N

O = P BON0O N WOoO N W W
.« . . . .
NN

.
.
QO NSO AN WO WW
NN
QO NSO TR WO WWr
« s « .

.
.
.
.

N OO0 O W00 00 0

.
.
.
.



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)

(FD) 35 7 40 Al 42 345
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

1/ 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 1/

FOREIGN TRADE

2006-2036
Maximum
Draft Alternative Channel Depths (FT)

(FD) 35 37 a0 W &2 3w
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 9.1 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 2.9
43 2.9 2.9

1/ From the MarAd Pacific Basin containership mix adjusted for Oakland
Harbor.

Inner




VESSEL FLERET COSTS (CURRENT & FUTHURE)

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 OCE 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 35 feet, representative of the -9 vessels which utilize
Oakland Tnner 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 1979 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 R-12
show reductions in total estimated future shipping costs (per unit of cargo)
with deep channels of 17-feet, 47-feet, 43-feet, and 45-feet.

R-12, The transportation costs for the existing and optimum fleets shown on
Tabhles R-7 and B-R were calculated as follows:

fosts Without Nelays.

(a) Projected tonnage was allocated to vessels in the fleet according
to proiected MAPAN percentages.

(b)Y The tonnage moved by each vessel each year was multiplied by the
cost of moving one ton for this vescel (Table B-7) to yleld the cost of moving
this tonnage.

(c) The costs of moving the tonnages for each size vessel were
totaled to obtain the total cost per y. 'r 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, A, Tabhles B-8 through B-12),

(f) The total tonnage carried by each size of vessel (Step a) was
Aivided bv the tonnage carried on each round trip to yleld the number of trips.

(g) This trip figure was adiusted (was divided) by the "exchange"”
factor to reflect empty containers, vielding more trips.

(hy The feet of tide needed bv each vessel was calculated: subtract
1 foot, light 1naded; add 6 feet for required clearance; subtract the channel
depth from the result., Fxample, for a 31 foot vessel and a 35-foot channel:
31 -1 =13, 46 = ¥, - 135 = 1 foot of the tide required for safe passage.
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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 (Table B-10) = $10,949,894 (Table B-13). Each difference in estimated
savings in future transportation costs is then discounted to account for delay
in realization of such benefits and summed for each alternative channel depth.

RISK AND UNCERTAINTY

B-14. An evaluation heavilyv 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-15. The "high'" forecast doubles the basic growth rate used in this report
until project vear 1 and then adopts the high rate established in the
Forecast. The "low" rate presumes one-half of the basic growth rate until
project year 1 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 henefits
range from $14,897,000 for 37 feet to $31,005,000 for 45 feet.
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APPENDIX C
BASIS FOR DESICN AND 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 Rar
Channel the existing Inner Harbor Channel extends east to San Leandro Bay a
distance of about 8.5 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 varies in width from 510 feet to 800 feet with
widening at angle points, and is maintained at an authorized 35 feet depth
MLLW. Project improvement of the west 1.1 mile of this reach would involve
widening to provide a transition section from the Rar Channel, varying from
about 1150 feet to 462 feet, Width for the next .8 mile consists of a long
transiticn, 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, HPoward 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.

CFNERAL CFEOLOCY.

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
mi les wide between the Bay and Rerkeley Hills to the east. A thick layer of
unconsol idated 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
pelow 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 strike of these faults is in a north-northwest direction.

SOIILS

c-2 Subsurface boring explorations to a depth around -47 feet mean lower
low water, MILW, indicate silty clay (Ray Mud), silty sands, sandy-silty
clays, and fat clays to be the predominate soil types at the site. Locations
ot logs are shown on Figure No. 10 through 14 of the main report and logs on
Figure C-4 of this appendix.




Stability analyses were performed based on the "Modified Swedish Arc
Method” and the "after construction case”, demonstrated that a 3 horizontal on
1 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:

Mesign Parapeters
Soil Type Phi, O 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-HD Fngineer Regulation 1110-2-1404 "Deep Vater
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 (€00' to 900' in
length) mey 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 Tnner 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 authcrized design depth of 35
fecet. 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.

DESICGN 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 R05 feet long and has a beam of 105 feet. Her loaded draft is
reported to be 37 feet. The still larger "President Lincoln™, largest
containership 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 belng constructed by the port of Cakland are designed to

C-2




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.

CHANNFEL 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 expressed as percentages of the beam width of the design vessel
(105 feet), as illustrated on Figures C-1 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 currents, 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 5° rudder angle. Basis
of the 800-foot wide channel, (for two-way ship passage, consists of 1807 of
beam width (design ship) for maneuvering lanes, 1007 of beam width for the
ship clearance lane, and 1507 of beam width for bank clearance lanes - See
Figure C-1. 1/ 2/

c-8 THE CHANNFL JUNCTION. The entrance channels for the Outer Harbor and
for the Middle and Inner Harbors mect 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,

1/ Flanning and Designing Deep Draft Navigation Chamnels, Richard Waugh, Jr.
1978~Decp 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-9 OAKLAND INNER ENTRANCF CHANNEL. This .each provides straight access
to the Inner Harbor, and by a turn of about 35°, 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 2807, and a ship clearance lane of 100%Z, 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 30° turn at the west end, where one-way tratfic is
provided for there is an allowance of 1507 for bank clearances and 2007 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,

Cc-10 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 ard silt presenting minimum hazards
to vessels upon ontact, 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 Fstuary, clearance lanes are coanservatively 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 chamnel width
criteria would be applied. Bank clearances would be 150% and the maneuvering
lane would be 2007, providing a minimum channel width of 525 feet. This reach
includes two bends of about 30° 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 chamnel. 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
Fortman Basin. Location and configuration of proposed channel widening is
shown on foldout Figures 10 through 14 in the main report.




CHANNEL DEPTH

c-11 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 1 foot for squat, 2-foot for trim, and 3-foot for safe bottom
clearance are provided. It was thus determined that the proposed chamnel
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
acconodate 757 of containerships, expected to be in service by 1996, with no
tidal delays.

ESTIMATES OF PROJECT COSTS

c-12 BASIS FCR FEDERAL COSTS

a. Equi pment

Dredging quantities and cost estimates in this report assume deep
draft chamnnels 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 Qakland Rar 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 Inmner
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. UDisposal 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.

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
made by the U.S, Coast Guard at an estimated cost of $50,000,

C-5




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-1.

l/ San Franclsco Bay and Tributaries Appendix V, Sedimentation and Shoaling
and Model Tests, 1967, San Francisco District, Corps of Engineer.

C-p




TARLE -1
FQTTMATE NF FEDFRAL FTRST rns™
NAKTAND IMNER HAPRAOP
(February 1683 Price levels)

Ttem : Nageription : Quantity : linit : Unit Price : Amount

Mohilization
and Nemohilization 1 JToh 1.S. & 4A5 DOO

Predeing
/1Y Standard DNredeging (Rar rhannel

-47 feet to -43 feet and Tnner Yarhor
~hannel -3% feet to

-4 feet) 2,520,000 c.vV. 7,90 13,967 000
(2Y Nverdepth 1,510,000 c.v, 3.90 5,889 nOO
" feet)
SIIRTOTAT 20,216,000
CONTINGFNCTRS 7+ 207) 4 0OR7 000
Subtotal - § 04 370 PAR
Qupervision & Adminfstration (27) AN IAINY
Fnegineering & Nesipn 747Y 1/ ane ann
Suhtotal - &£ o5 F7A non

Pelncation of 16" Nia Qewer

Tine (.S, Navy) 1,700 000
Mavigation Aids rV'SCCY __ 50,000
TOTAT. FENERAT FTIPST (COST € 77 60 ann

Yote: Tnterest during cnnstruction (for dredeing) has heen derived on a total
construction cost of &2/ "N 0NN qyer a ?-vear perlod, Tsing the current
Afscount rate at 7 7/R87  the present worth of the Tederal cost of {interest
Aduring construction (for Aredeing) totals &2 550,000,

17 Tneludes €740 NNO for a praundwater contamination studv,




Cc-13 Basis for MNon-Federal Costs

Under traditional cost sharing guidance there is no requirement for
cost participation by Non-Federal Interests. However, full recovery of A
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 Chamnel 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 imprcved channel irdicates 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 MLLW. 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 Impact Statement, Maintenance
Dredging, Existing Navigation Projects, San Francisco Bay Region, CA, U.S.
Army Engineer District, San Francisco, CA December 1975,

D, Port of Oakland Benthic Sampling Survey, Madrone Associates,
February 1976,

. Letter dated 19 Mav 1981 from U.S. Fish and Wildlife Services
(FWS) Division of Lecolopical Services, Sacramento, California.

F, The California Least Tern Recovery Plan (1981).
G A Breeding Survey of the California Least Tern, 1972,

H, “"Application of Ecological Information to Habitat Management for the
California iLeast Tern,” Propress Report No. 4, Massey and Atwood, Oct 82

BELIOLOGICAL RESOURCES
D=2 A survev performed in the early 1970'« by Stanford Rescarch Institute

found 1.7 identitied tax at a sampling site in the Inner Harbor. Six of these
~ake up 24,6 percent ot the total number of specimens, Streblospio benedicti

wits the most abundant polychacte (vorm) with Exopone lourei the second most
abundint of the nolluses, the Gem clam (Gemma gemma) was the most common.

Molluses of some abundance were Macona nasuta, Macoma inquinata, Myspella sp
and Musculus senhousia. A survey performed by Madrone Associates in 1 for
Port of Nakland's market street Terminal noted that the most conspicuous
nrvani sms present in the benthos were polvcehaete worms Cirriformia

spirat ranchia and Cirratulus cirratus and the heat-nose clam (Macoma nausta).

n-3 Host plints and animals occupyving the water column of the central bay
also vtilize the harbor.  The population density and diversity of phvto-and
zooplankton are probably similar in both the bay and harbor. There presently

is not information available to indicate a ditference in fish composition
Fetween the harbor and the bav, 1t is cxpected that fish species found in
adigcent areas ot the bav, includine the anadromous forms which migrate

A




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 a982, 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 bro'mi) 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 recormendations:

A, The deposition of dredged material at the Alcatraz site be done
only during the ebb flow of the tides.




B. The widening of the entrance channel and triangular shoal be held
to the minimum size required to assure navigational safety.




United States Department of the Interior

FISHE AND WIHLDLIFE SERVICE.
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
BOO 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 [ngineers' 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

D=4
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. 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
b (SF-11) 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 community 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 purpoises, probably do not utilize the harbor to
any extent due to human activity,
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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 Teast 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 Qakland 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 QOakland
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 improvenent under Plans B, C and
D would disrupt and destroy the benthic community more than under

existing maintenance dredging operations. Dredging the trianquliar shoal
and widenir g the entrance channe) would result in additicenal losses of
aquatin res oo T e soran nave not been dre daed befave. AT thugh
the Servic. oo coul, rLay o osathn the Day, oase af tre Alcatrac
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. site would have a lesser long-term 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.

Ple~se advise us of your proposed action regarding these recommendations.

' Sincerely,

o, Il

James J. McKevitt
Field Supervisor

cc: Dir., CDFG, Sacramento
Reg. Mgr., CDFG, Reg. III, Yountville
HMFS, Tiburon
NMFS, Terminal Isltand
FWS, ES, Washington, D.C.
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RYOLOGTC AL ASSFSMENT
OA¥TAND TNNMER HAPEBNR CHANNFT

ON-STTF TNSPECTTON

The Port of Nakland {s located on the east side of San Francisco Rav, about
elght miles inside the Golden Cate. The Nakland Tnner HWarhor Channel is
locallv called "the Fstuary”, This channel separates the City of Alameda from
the Citv of nakland, No on-stte inspectinn has heen performed, since the
alameda Vaval Afr Station bas heen under surveillance since 1980 hv joint
contract bhetween the ",S, Mavy and the local chapter of the Audubon Societv.
The presence of the least tern {n the vicinitv of the proiect area has heen
documented.

TNTERYTFW FVPRRTS
The followine persons have heen contracted and the proposed project discussed:

Paul ¥ellv, Wildlife Rioloeist, California Nepartrment of Fish and Came,
Calffornia Teast Tern Recoverv Team memher

Taura Tollins, Proiect Teader for the Alameda Maval Air Station Teast Tern
surveillance program (1920-1023)

DEUTFY [ TTEPATIRE

The historical bkreeding rance of the California Teast Tern, which has heen
usuallyv described as extending from *oss Tanding in Monterev County to San
Jose del Caho in Southern Raja Californfa, also includes San Francisco Rav,.
HWowever, San Francisco Rav was not confirmed as a hreeding area until 19/7,
The Nakland Tnner Yarhor Channen! is located adjacent to a known least tern
breedinpg site located at the Alameda Naval Air Station, Tn 1977  at least
forty nairs nested on an asphalt apron on the airfield, Fgsential habitat
Includes an area of land and airspace comprising ahout ?5 acres. This area is
one of onlv four nesting sites located f{n San Francisco Rav. The nesting
season extends from April through August., T.imited ohservations made during
the 19872 curvev provided some insight into the foraging hehavior of the
terns, The nesting Californfa least terns in San Francisco Bay obtain most of
thier food from the shallow areas adjacent their nesting sites., Terns have
heen ohserved occastonally foraping in the Oakland Tnner Harhor Channel which
is less than one mile north from the Alameda “aval Air Station nesting site,
Yovever, most feeding activity was obhserved at the shallow water areas
assocfated w'th the southern shoreline of the Air Statfon and Rallena Rav, a
'1ttle over two miles to the southeast of the nest site. Fish known to be
eater hv terns include in order of importance: “Northern anchovv (Engraulis
mordax), topsmelt (Atherinops affinis), varionus surfperch (Fmbiotocidae),
ViT1Tfish (Fundulus parvipinnis), mosquitoefish (Camhnsia affinis), and other
species
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T.osses of nesting and feeding habitat have heen responsible for the decline in
mmbers of terns, Veavy pressure on nesting areas at the Alameda Naval Air
Station resulting from predation by natural enemies and by domestic animals
and from human disturbances, have also limited successful least tern nesting
and nroductivitv,

Peferences:

Atwood, Jonathan T ,, at el, "“California Teast Tern Census and Nesting Survey,
1977, Nonpame Wildlife Investipations, California Department of
Fish and Game, Joh V-2, 11, Fipal Report, Necemher 1977,

follins, Tharles ™,, et al, "Peport on the Feeding and “Mesting 'abits of the
ralifornia Yeast Tern in the Santa Ana Piver Marsh Area, Orange
Countv, California”, 1",S. Army Corps of Fnpineers, T.os Anpeles
Nistrict, Contract No. DACWNO-78-C-00R = fune 1070,

rolline, Taura T. and Raflev, Stephen F.,, ralifornia Least Tern Nesting Season
at Alameda Naval Air Station (1920-1082}y,

Vassev, Rarhara ¥V, "A Rreeding Study of the ralifornia Teast Tern, 19717,
7i1d1{i fe Management Rranch Administrative Report No, 71-9,
Yovemher 10771,

1", &, Tish and Vildlife Service, California veast Tern Recovery Plan,
",.q,F .8, Pepion 1, in cooperation with the Talifornia l.east
Tern Recoverv Team, April 1920,

DPTSCTGRTON NF PRUTFI AND ANATYSTS OF FFPFRCTS

Mo Impact upon the Alameda Naval Station nesting site will result from the
proposed construction at Oakland Tnner Marhor Channel. Dredging activities
will temporarilv disturh the northern feeding areas of the least tern in the
Nakland Tnner Yarkor Channel Auring two nesting seasons during construction
fsurface area is about 17,5 acres). HWHowever, shallow water areas to the west,
south and sontheast will still he avaflahle for foraging. After construction,
the northern feeding range is expected to again be available for foraging
nurposes. Rased on the limited obhservations made Aduring the 1782 survev, the
importance of the Nakland Tnner Harbor Thannel as a foraging area to the
nestinpg least terns can not he accuratelv determined. The ohservations do
point out that a large foraping effort occurred near the hreakwaters
immediatelv south of the nest site, and that the inner harbor channel was not
often frequented during the ohservation period, Tmplementation of the
proposed action will disrupt a limited portion of the least tern's feeding
ranpe., Vo other effects on the endangered least tern fs expected. There are
no other threatened or endangered species known o inhabit the proiect area.

ANATYSTS OF ALTERNATTIVF ACTTONS

The 1',€, Mavy {s now undertaking a program for the development of a nest
manapement plan at the alameda Maval Air Station. The major problem of
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successful nesting at the Air Station has heen 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 bheen {dentified
hecause of the effort to secure the nesting area. Some actions that may be
considered fn relatfon to the proposed action include:

(1Y Conduct dredging activity onlv during the period from September
through March, This would complicate the construction contracting process and
would result in additfonal cost for either increased mohflization and
demohilization or an i{ncreased cost for the retention of the services of the
contractor, This would also increase the duration and expense of the
construction period hv at least ten months if not longer. The result would be
an increase in time and funding. Logistically, the mobilization of equipment to
rerform the work in such a manner would not he practical. This is not a
reasonahle measure to consider further,

7y Tmplement a short-term feeding facilitv near the nest site to
supplement the tern's food supplv. Stocking of small fish would continue
throueh the construction period, There is no indication that such facilities
would %*e attractive to the terns, Tt mav also he difficult to exclude other
predators from competing with the terns for the planted fish, This does not
apnear to he a reasonahle measure to consider further.

Y Tmplement surveillance of nesting and related activities with
emphasis on foraping behavior to determine the importance and frequency of use
of Nakland Tnner Yarhor Channel prior to construction., This would provide
additioral information in making a determination for recommendations to
conserve the lease tern if needed.

f4Y Conduct surveillance of the nesting least tern in conjunction with
the dredping activities, This measure would allow construction to proceed and
would also provide documentation that could correlate the effects of dredping
Aactivitv with potential for sienificant adverse effects on successful nesting
or feeding,
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APPENDIY E

SFCTION 404 (b) FVALUATION

T. PROAJECT DFSCTPTION

A. T.ocation. 0Nakland Tnner Warbor Channel is located on the
eastern side of San Francisco Ray in Alameda County., This channel separated
the Citv of Alameda from the Citv of Oakland.

B. General Nescription., The proposed project includes deepening
navigation channels between the entrance to Oakland Harbor via the Bar Channel
and the Clay Street Piers and widening certafn 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, Py resolution dated 10 May 1977,
Congress directed the Corps of Fngineers to review the report on Nakland
Warbor, California, published as Youse Document Number 353, 87th Congress, 2nd
Sesston and other reports in order to develop recommendations for most
effective, efficent, 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 vicinitv of
the Clay Street pfers and widening of the entrance bar channel.

n. Ceneral Description of NDredged Material:

1. The material to be dredged is comprised of sand, clays,
and sflts with sand comprising most of the material, Of thirteen random holes
sampled, onlv five required elutriate analvsis,

2. About 5.1 million cubic vards of materfal are to be
dredged,

1. Material will originate from the existing Oakland Tnner
Harhor Channel, Alameda Tounty , California.

F. Nescription of the Proposed Nischarge Site.

1. The Alcatraz disposal site is located at the following
coordinates: 17049'17"N, 122025'271"y, about one-third of a mile south of
Alcatraz Tsland. The coordinates Adescribe the center of the 2,000-foot
Adlameter circular site.

?. The disnosal sfte is an open-water, high energy location.
Due to the magnftude and evtent of currents, rapid dispersion of dredged
sediments in slurry will occur,

1. A marine open-water hahitat type exists at this location
as this area is a corridor for anadromous species migrating to and from the
Sacramento-San .Joaquin estuary, Manv other marine species are also known to
migrate through this reach at some time Auring the vear.
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4, The estimated time frame for dredging and disposal
operations {s 24 months, beginming in 1087,

T. F, Nescription of Nisposal Method: The proifect is expected to be
dredged hy hydraulic dredge/barge. Disposal will be accomplished by discrete
bottom dump from the harge.

1T FACTITAL DFTERMINATION

A. Physical Substrate Neterminations:

1. The average depth at the Alcatraz disposal site is about
RS feet,

?, Rottom sediments at the disposal site are mostly sand.

3. Complete dispersal of unconsolidated material {s expected
at this site,

4, Phvsical effects on henthos is minimal in this high energy
area.

B. Mater Circulation, Fluctuation and Salinity Determinations:

1. Water
a. Salinfty will not he affected by disposal activities.

b, Water chemistry may be altered during disposal, but
ambhient conditions will! return as mixing occurs,

c. Clarity is expected to he Impacted during disposal,
hut amhient conditions will return rapidlv,

d. Color will also bYe impacted as suspended solid
concentration Iincreases i{n the water column Aurfng disposal. As dispersion
progresses, amhient color {s expected to recover.

e. O0dors are not expected to be impacted.

f. Taste is not expected to be impacted.

g. DNissolved oxvgen will bhe reduced locally during the
disposal. DNissolved oxvgen concentrations should return to amhient after the

dfscharge.

h, Mutrient levels will increase slightly at the
Aischarpe site, but will he ahsorhed in the Rav svstem as mixing occurs,

1. No eutrophic:tfon is expected as a vresult of
Afsposal,




. r. Suspended Particulate/Turbidity Determinations:

1. nNisposal of dredged material at the Alcatraz site is
expected to result in a temporary, localized increase in suspended solids fin
the water column., This will only last for a few minutes until the sediments
are completely dispersed by currents,

7. No significant impact on the chemical or physical
1 characteristics existing at the Alcatraz site will occur as a result of the
disposal activity.

3. No significant effects on biota {s expected with disposal
at the Alcatraz site. Although an increase in suspended solids will be
introduced, the duration of each discrete dump is of such a shoi't time that
the potential for adverse impact is minimal,

N, Contamfnant Netermination, Flutriate analysis of the five
samples of dredged sediments indicate no significant concentratfon of
contaminants present (See test data found near the end of this appendix). The
five samples were elutrifated with disposal sfte water and suhiject to chemical
analvsis for oil, prease, residual petroleum hydrocarbons, mercury, lead,
zinc, cadmfum, copper, PCR's and total identifiable hvdrocarbons (T1CH), The
detected levels in the elutriate of ofl and grease, mercury, lead, zinc,
cadm{um, copper and PCB plus T7FH were all helow the State water qualitv
ohjectives., The concentrations of residual petroleum hydrocarbons of two
samples did indicate a value preater than found at the Alcatraz site , hut not
in amounts that would result in degradation of water gualitv at the Alcatraz
site due to the dipersal characteristics at the sfte. Flutriate data for the
placement of underwater cables at the upper end of the proposed Nakland Tnner
Harhor Channel Aeepening proiject is presented at the end of this appendix for
representation of sediment quality for the extended widening at the terminus
of the proiect. Results of this elutriate analvsis also demonstrates no
sfgnificant concentrations of contaminants.

F. Aquatic Fcosvstem and Orpanism DNetermination:

1. Short-term impacts {in the water column at the disposal
site may impact plankton present Auring disposal. Amhfent conditions are
expected to return after disposal operations have ended,

?. Mo fmpact on henthos at the disposal site is anticipated.

1. Short-term impact on nekton is expected during the
construction period,

4, The aquatic food weh {s not expected to he altered hy the
disposal activitv.

5. No specfal aquatic areas such as marine or estuarine
sanctuaries, refuges or wetlands, mudflats, vepetated shallows or important
aquatic sites will be modified or altered by the disposal,

6, Yo threatened or endangered specfes will he affected bv
the disposal,
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7. No other wildlife species will he adversely impacted.

F. Proposed Nigposal Site Neterminations:

1. The mixing characteristics at the Alcatraz site will
permit maximum dispersal of unconsnl{dated dredged material. The swift
currents will rapidlv assimilate unconsolidated material back into the Bay
sed{ment regime,

7, The results of the elutriate analysis indicate no
potential for adverse effect. Although one parameter tested, residual
petrolecum hydrocarbon, did show a slightly high concentration when compared
with the amhient disposal site, concentration returned to an acceptahle level
over a short period of time. This parameter at the Alcatraz site after
disposal is not exmected to he detected 1n amounts over amhient concentrations.

T, c., 1, Potential Fffects on Human U'se Characteristics:

a. MNisposal of Aredged material at the Alcatraz
disposal site will not impact groundwater aquifers. However, Investigation of
the Nakland Tnner Warhor area indicated that groundwater aquifers may be
affected from Aeepening., Preliminarv analvses of ground water quality samples
taken from water wells adiacent the Oakland Tnner Varbor Channel by the
~alifornfa Nepartment of Vater Resources Indicate that at least portions of
hoth the Merritt Sand and Alameda Formations contain ground water that meets
the California fecondarv Nrinking WVater Standards, These formations should be
considered usahle aquifers until additional investigations can be performed (o
Apcnment complete Aescriptions of the formatfons and to determine the effects
of the proposed deepening nof the channel. Without additional information, fit
has hreen assumed that by implementing the proiect, these ground water aquifers
vould he degraded, This would violate the State's water qualitv policvy of
nondegradation, Pesolution Mumher AR-16, which states that existing high
aualitv water he maintalined until it has heen demonstrated to the State that
anv chanre will he consistent with maximm benefit to the people of the State,
will not unreasonably affect present and anticipated beneficlal use of water,
and will not result in water quality less than standards prescribted by
policies of the Strate Vater Resources Control Roard (See Appendix G).
Additional informaiton shall he collected and every step will he taken to
fnsure that adverse effects upon ground-water formatfons will he avoid.

h. Short-term impact upon recreation and commercial
fishing may occur durinpg disposal., Vowever, use of area will not bhe
elimipated, Fishinpg activity in the vicinity would return after disposal
Activities without adverse effect,

c. No water-oriented recreation, other than fishing,
will we fmpacted,

A, Nispnsal and fts accompanving localized turbiditv
will create a Adistraction at the disposal site that can ke viewed at various
vantaee point« areund the ®av, "hHis {fmpact is, hnwever, temporary in nature
ant tha Pav o averer i1l retain fts patnral scenic qualities after Adisposal

activities hooo S et
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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. Geolegical
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.G.S. to be 8.8 million cubic
vards. 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 the sediment entering the Bayv
system, a portion 1Is conveyed to the ocean via the Colden 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 vears, being deposited, then resuspended, recirculated and
redeposited elsewhere, ultimately being transported out of the Bay system.
Some sediment {s permanetly retained in the svstem. Corps estimates of
dredged material placed into suspension within San Francisco Bay averaged over
a 100-square mile area is about 400 cubic vards per square mile per day of
dredging and disposal. For comparison, the amount of sediment suspended by
wave action in shallow water has been estimated to be 6,500 cubic yvards per
day (for days when wind is 10 knots or greater).

Predging of navigation channels and discharging at one of the disposal
sites in the Bay has the effect of redistributing the sediments within 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, in turn, will
focilitate dispersion. The policy of selecting a site closer to the Golden
(:te, such as the Alcatraz site, allows a higher percent of sediments to be
transported to the ocean,

Roughly 2.5 million cubic yards of dredpged sediments are discharged at
Alcatraz from current Federal (civil and military) maintenance dredeing
annuallyv, Implementation 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 vards. 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
Pro ject Name/Year 82 83 84 85 8 87 8 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 Ioner 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.

E-6
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. Determinations of Secondary Fffects on the Aquatic Fcosystem. Mo
secondary effects resulting from disposal at the proposed Alactraz site are
anticipated. I'nconsolidated material disposed at the Alcatraz site will he
carried to ocean waters outside of the Golden Gate or be absorhbed by the BRay
sediment dynamics and recirculated throughout the Ray system,

I. Considerations to Minimize Harmful Fffects,

1. Two other sultable, open-water disposal sites were
considered, but are located in more shallow water than found at the Alcatraz
site. Although located closer to the project area, the large amount of
material to be dredged was considered to be more appropriately disposed closer
to the Colden Gate. Fbh tide disposal was incorporated specifically for the
new work dredging to permit optimum conditions for passape of material to the
ocean,

?. Disposal 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
s{ite will be limited to hvdraulic dredge with harpe disposal to minimize
potential for mounding.

MONTTORING

4, A monthlv hvdrographic survey shall be conducted during
the construction period to determine hottom topography changes. Tn the
unltikely 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 he
fmplemented. As an example, add{tional water could *e pumped into the harge
to enhance the liquid nature of the slurry, or air hoses could be placed in
the barge to permit continual agitation of the dredsed material and prevent
consolidation of the clavev sediments: or

h, A suftable alternative site for receiving dredged
material would be evaluated. An Investigation to identifv an appropriate Rav
site where the potential for mounding 'would be acceptahle would be
accomplished, 1hen such a site is fdentified, a determination of its utilitve
as a dfsposal option for this proiect will be made.

c. Tf actions to minimice harmful effects (including,
Yut not limited to, the above two actions) are not successful in permitting
the completion of the project, further dredging would bhe discontinued.

A letter notice to interested apencies shall bhe
furnished by the San Francisco Nistrict indicating the changes to he
fmplemented with an estimatfon of the remaining auantity of material to be
digsposed, Yo adminfistrative wafiting period would be required.




OAKLAND INNER HARBOR DEEPENING

ANALYSTS OF SEDIMENTS

AUTHORIZATION

1. Results of tests reported hereln were requested by DA Form 2544
Yo. E86-82-3018 dated 25 January 1982, from the San Francisco District.

PURroSE

2 The purpose of this study was to determine the amount of wpecificed
pollutants in samples of bottom sediments and to determine the grain size
distribution.

SAMPLES

3. Sediment samples in plastic tubes and water samples In cublitaners
were received on 22 and 29 January 1982.

TEST METHODS
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 sfze and unit weight. Engineer Manual EM 1110-2-1906.

TEST RESULTS
5. Data are presented as follows:
a. Table 1 shows the results of tests.

b. ENG Forms show the gradation curve for the samples.

E-8
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TO:

FROM:
DATE:

SUBJECT:

MEMORANDUM

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

John Reeves of Cooper Engineers
March 1, 1983

Elutriate Tests

Proposed Underwater 115 kv Cable Crossing
Oakland/Alameda Estuary

Qakland 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.

¥ TReport, 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
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.

J A. RQS '

JAR:ch

Attachments
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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

BCRING 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 e« Laboratory Analysis Research
E-17
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ANA{[E§002/5750-5761 - 2 - _14 OCT B2
Cadmium Lead Mercury
Descriptor Lab No. (ug/L) (ug/L) (uq/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




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 O0il &

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

S; 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)
1l; 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
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335 lescont Crle . Santa Rosa, Calrfornia 95401 . TOT-520-7200
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 1l: 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

=20




:

o
(AN L

ANATEC

11’),15:.?'/110')_1105; 117721191} -2 = 07 FEB 83
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
2\
Greg Andérson, Director
/hs Analytical Laboratories
F-21
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TABLE 1

LEAD AND CADMIUM CONCENTRATIONS OF ELUTRIATE TESTS
PERFORMED BY OTHERS

SAMPLE
SITE ELEVATION
LOCATION BORING DATE IN FEET CONCENTRATION (Ug/L)
(Ref.Fig.1) NO. SAMPLED (MLLW) Lead Cadmium
1 B-1 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
1 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
J 5 1 11/3/82 -19 to -22 < 10 <2
1 -24 to -27 < 10 <2




—

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.




TABLE F-1

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 (NOj) 23 0 -

Sulfur dioxide (S03) - - -

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 O3 and CO, State standards for NO, and
S05, both State (first number) and Federal (second number) for total
suspended particulates.




2.2 Findings Regarding Existing Air Quality.

The data presented in Table F-1 show that except for the 1978 exceedence of CO
and NOy 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 (NOy) 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 NO, 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 NO, 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). 1In 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 operationms.
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4,0 LONG-TERM IMPACTS RESULTING FROM PROJECT IMPLEMENTATION

4.1 Assumptions Regarding Future Conditioms.

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.

F-4
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PROPOSED OAKLAND INNER HARBOR DEEPENING PROJECT

Results of Field Inventory, Sampling, and Laboratory Analysis
(USACE letter of Agreement, June 16, 1982)
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FOREWORD

The U. S. Army Corps of Engineers has proposed a project that

would deenen 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, 1if

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 reguested that the Central District conduct
field work to complete the Phase 1 tasks recommended in the 1981
reconnaissance report.

In resvonse to this second rejuest, this report describes the
field work, the analysis of the data, and the conclusions and
recommendations that have resulted from completion of the tacks
that were outlined in Phase 1 of the reconnaissance report. Field
data from this study include field location of wells, depth to
ground water measulemenis, ground water sampling, and lahcratory
analysis based on combined data from the office study and fi2ld
dxta from tris study. The analysis discusses depths and uses of
wells in the area, quality of ground water in the wells, =nd orubable
producing suvivata. It recommends additional ground water studices
to assuess the risk of ground water dogradation. A second possidle
course of action is noted, but implementation of the secend cuurse
of action would re:uire Jemonstration that such action woauld be

in conforrnance with the State Water Resources Control Board's
nondegradation policy (State Water Resources Control Board
Resolution io. 68&--1G).

Wayny MacRostie, Chief
Contral District
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INTRODUCTION

At the request of the Corps of Engineers, the Central Distric’

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 sroject (Figure 1)*.

The field inventory included one-time water gquality sampling and
depth to ground water measurements in wells where such samoling
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 werc the
following:

1. To obtain all possible water well data.
2. To determine adeauacy of data for assessing the effects ¢f

the proposed harvor deepening on potential sources of fresh
ground water.

Scope of the Study

In 1981, the Corps of Envineers requestod that the Contral Distric:
undertake a brief reconnaissance study to try to dotermwine what
effect, if any, deepening of Oakland ilarbor would have coa the aground
water resources in thce @reca.  That study was primavily an ofi:
study whicnh collected and analyvzod ground woater data and reocorts.
The study resnlted in reccumnendaticns for a scries of further
studivs. The Tield inventory, Zopth to orouna water D2asurcrants,
ground water sarwoiing, laboratory cnalys.s, and this report - o
Phase 1 of that seories ¢! recorcended s-wlicz. Data colleco:
during the 1981 study wore used to hoealn the ficeid invenoo:

The field inventory insluded lecation of water wells indicated by
records on file at the Central District ani by information
obtaincd durini: the 1981 reconn.issance ground water study
{California Deprartment of Water Rosources, 198l).  Durinag the
ficld inventory, approxivately ZC0 contacty were nade in the Zi2id
with local government, utility comzanics, rivate comrinics,

and :ndividuals o locate water wells not on recorda.  bBased on the
above information, a streoot by strect seavch was pode for wells.
Locatrions of ficld located water wells wore plocted »noa 1:24,002
scale mep (Plate 1) dowh to cround waoor moasureronts and
ground wate:r guality sanples woere Lanos wien, postivio, Tho
foilowing information vwas also obiatnt o cach locared aver
well when pos=sible:

¥ rhe Corps' proposal would deepoon the ohondl from -10.7 metres
(-35.0 feet) to =13.7 fnotres (-55,0 o) vean lowor low water
Jatwnm (MLLEY .




° Date drilled

° Driller

° Depth

° Interval cased

° perforated interval

° Gravel packed interval

° Interval sealed

° Log of strata encountered

° Depth at which water was first encountered

° Standing level of water in well after completion

° Accessibility for measuring and sampling

° Method of drilling

° Present use.

Information that was obtained is included in Well Data Shectic
and Water Ww2ll Drillers' Reports available in Department files.
The Water Well Drillers' Reports are classified confidential by the
State Water Code. Copies of these reports and otner well data

are peing submitted under separate cover to the Corps to maintain
the confidentiality of these records.
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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 (loag and
construction information) is available.

Table 2 is a list of the fiecld located wells, depths to ¢ground
water, and elevations of ground water in those wells. 1t also
shows:

a. Depths to ground water in the wells

b. Elevations to ground water 1in 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 water samples for
(1) dissolved chlorides in milliiqrams per litre (mg/L),
(2) specific conductance in micrormhos per centimetre at
2 deqgqrecs Celsius.

b. Comnleted deopths of wells sampled

—

R




c. Approximate ground water producing depth interval of
sampled wells.

d. Probable aquifer producing the ground water.




Table }

Proposed Ozkland 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
hunber) Sempled Measured Samnling or Measuring Avdilabie Use of Well
15/4W27Q1 Mo ves?/ No pump No Lawn and Stand-by fire
1S/4W34F3 No No Hit obstruction in well No Industrial
1S/4N434F4 Yesl/ Yes - Yes Industrial
15/4W3402 No No Casing sealed Yes Abandoned
15/4W35A2 Yes No Submersible pump, no Yes Stand-by irrigation
opening into well
15/4W35Ea Yes Yes -- No Lawn and garden
15/4W35ED No Yes No pump No Lawn and garden
1S/4W35H No No Well sealed No Sealed
15/4W35H1 No Yes Power disconnected to No Not used, power disconnected
pumH
25/3w6Nla No Yes No pusmp Ko Observation well
25/ INEN2L No Yes No pump No Observation well
25/4W3E1 Yes Yes -- Yes Irrigation
25/4M3F1 fio Yes Partially caved in; No Not used, was industrial
not in use
25/4W5A1 No Yes No purp Yes Not used, was industrizl
25/4W10A1 No No No one howe on 3 different No Irrigation
days; 6og in backyard
2574%108 Yes Yes -- Yes Stand-by garden
25/4W163) Yes No Sealed Yes Law and garden
2S/44105 No Yes Pump broken No Lawn and garden
25/74W111 Yes Yes -- Yes Lawn and garden
2574w E No No Pump incperative; Ko Abandaned
casing seaied
25/4WTHET Yes No No opening into well Yes Lawr and garden
25/4N114 No No Top of casing sealed; No Not used, was windmiil
no pump
25/4W125 No Yes No pump to Abandoned

Y/ Sce Tovte 3
27 See Tazie 2
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ANALYSIS OF DATA

Elevation of Ground Water

Elevation of ground water in wells was determined from necasure-
nents 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:

° The small number of measurable wells.

° Lack of uniform density of data points.

° The great variation in total depths of the measured wells.
° Insufficient well construction data for the measured wells.
° Insufficient well log information.

A comparison of the differcnces in elevations of ground water in
fairly closely spaced wells such as the 3 located alcng Inner
Harbor (2S8/4w-3El, 3¥1, and 5Al), along with other data, indicuate
there is not aquifer continuity below that area. The hotlercgenciiy
was described by the 1981 reconnaissance study (California Dorart-.nt
of Water Resources, 1981). The respective elevations ol cro.nd
water of those wells were -37.8 metres (-124.0 feet), -12.6 rotres
(-44.5 feet), and -9.5 metres (-31.1 feet). Respective depths

of the wells were 108.0 metres (353.0 feet), 114.6 metres

(376.0 fecet), and 152.4 metres (500.0 feet). The diffcorences in
elevation of ground water in the 3 wells is probably bocause tae
ground water was occurring in 3 different aquifers (a diZferent

one for cach well), or in 3 zones that are each under a diffzoient
plezometric head.

wells 28/4W-3F1 and 2S/4w-5A1 might be affected by the deepening
of the harbor to elevation -13.7 netres (-45 feet) mean lower
low water datum. However, neither well is now in use ard ground
water quality samples could not be obtained from them,

Quality of Ground Water

Eight wells were somrled for guality of ground water and the
followiny analyses were made by th» Department of Water Poesourc-:s
witer Qu:lity Laboratory (Takle 3):

1. Dissolved chloride in milligrams per litrve (mg/L)

2. Specific conductance at 25° Celsius roported in micrsnhoe oo
centimetre.

-
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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 wells, 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 (15/4Wr4, 35A2, and 2S/4W3El) are
producing ground water from the Alameda Formation. Three shallower
wells (25/4W10Bl1, =-11D1, and =-11El) probably produce from the
Merritt Sand (Figures 2 and 3). Shallow well 25/4W10B probably
produces from surface soils. The producing interval and formation
could not be determined for Well 1S/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 guality 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 geolcay is shown on Plate 2 of the reconnaissance report
(California Department of Water Resources, 1981l). Figure 2
contains an explanction of the litholcogy 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 ground water quality of the Merritt Sand and the
Alaricda Formaticn occurred (Calilornia Department of Water
Resources, 1981). It suggested that portions of the Merritt
Sand were dewnosited in brackish to saline water and contained
highly mineralized waters at time of depositicn. However, as
the sca level became lower and portions of the formation were
exposed above sca level, fresh water from precipitation may have
percolated into the sand and diluted the mineralized waters or
flushed it out of some areas. This is indicated by the low
chloride content of the shallow wells northeast and southeast

of the Inner Hlarbor (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 inverntoried 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 cdectermined.

-10-
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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 (1S5/4W34F4, sece Tables 2 and 3).
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CONCLUSIONS

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
1S/4W35SEa
2S/4W3EL
2S/4W10B
25/4W11D1

Construction data were available for all those 5 except
Well 1S/4W35Ea.

The following 3 of the field located wells are within
0.8 kilometre (0.5 mile) of Inner Harbor:

25/4wWs5Al
2S5/4W3EL
25/4v3r1

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/4W3El. The sample contained 88 n3/L
dissolved chlorides and had a specific conductance of 749 mi=rcihos.
Well construction and geologic data indicate that the weil yrrolules
ground water from the Alameda Formation in zones located

82-88 metres (270-290 feet) and 104-107 metres (340-350 fcot)

below ground surface.

Dissclved chloride ccntent of ground water from the 8 sampled
wells ranged from 6 to 180 mg/L. This is within the 500 ng/L
limit recormended by the California Secondary Drinking Water
Standards. Specific conductance of the jround water from the
8 wells ranged from 281 to 1080 micromhos per centimetre. The
recomaenced 1imit is 900 and the upper limit is 1600 micromhos
per centinietre according to the California Seccondary Drinking
Water Standards.

The conclusions of the Department reconnaissance report
(California Depariment of Water Resources, 1981l) remain valid
regarding possible disturbance of the salt water-fresh water
interface and possible e¢ffects of such a disturbance. No

new data was obtained during this study to dispel tre thesis
that remaval of the clay could allow this interface to rove
further inland.

-11-
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Analyses of ground water quality samples taken from water wells
during this study indicate that at least portions of both the
Merritt Sand and the Alameda Formation contain ground water that
meets California Secondary Drinking Water Standards. Therefore,
until proved otherwise, those formations should be considered
usable aquifers.

Well data collected during this study are not suvfficient 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 detcrmine the effects of the proposed project on
those formations.

The use of ground water from wells 1is 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 fect)
to 27.7 metres (91 feet). A seventh irrigation well is 108 metres
(353 feet) deep. Only one producing industrial well was located.
That well 1is 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” tinie, the surface watcr susnely
is as cheap as or cheapcer than ground water, and the quality of
the imported surface water supply is higher than that ¢f the
ground water. Therefore, it may be expected that ground water
demands will not increase as long as *these conditions eMi1st.

-15~-
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RECOMMENDATION

It is recommended that more data be collected as modified from
Phase 2 {(California Departiwnt of Water Resources Reconnaissance
Report, 1981), to assess the risx ol ground water degradation.
Phase 2

° Monitor the following wells for water level and water quality
(dissolved chloride and specific conductance):
18/4W34r4
2S5/4W3E1L

| 25/4%W108
g 25/4W11D1

° Comstruct additicnal water wells to be used for ground water
level and ground water quality :wonitoring,

° Drill several pilot holes with a dual-tube, reverse rotary

l drilling rig to determine the feasibility of using the Merritec
Sand and the Alarmeda Fornation as sources of ground water.

° 1f evaluation <f the data coliected in Phase 2 indicates that
the ground water contained in the licrritt Sand and Alameda
Formation i1s unusable for some rc¢ason, no further exploratcion

eed be conducted and the chans:l can be deepened without

corcern that sca water intrusicn will corntantinate a usable aguifer.
If the data frcem Phase 2 indicate that the agquifors contain
significant usable ground water reouirces, conplete Pia.e 3 as
follows:

Yhase 3

° Prill exploratory holes on the corierline ol the proiesct at
6l-met~¢c (200-font) centervs or cltoaer, vach hole should ke
drilled to a depth of 12.2 notres (M0 fect) below proscnt
channcl invert. An ceniincering ogcoloaist should log the holes,
and water excractced from layers sclected b the geoloyist should
be analyzed for dissolvi-d C“l oridc. A duai-tube, roverse rotary
drilling riqg should b~ us-d, Foch eoxplotatovy hole should be
sealed after cuonwleticer o thet 1v does ot bocome a conduit for
se2 water intrusion of the agu.iors,

° If ecvaluation o0f the Jate coll ot In Yhase 2 dindicatos that
tho ground wabter s una bic, o 7 usallls genifers ¢ b
intercepted, no {arthor e loo o lor need be o conducted ond cho
channel can o cecnenc i wilhoor ot 0o Lt Lea walor TatTusion
will contamin o a us boo ocaual 0 D0t ot st rtates oL ondfio e
ground water cooonnroo,
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° If the data indicate that the channel deepening will
interscet acuifers that are presently protected by a lower
perneability sedimentary layer, and that there is a chance that
such an intersection will lead to greater sea water intrusion
into aguifers that constitute significant ground water resources,
then the costs and benefits of the proposed project snould 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

° Establish a subsidence leveling net tied to berchmarks well
outside the area of possible influence of subsidence that may
occur adjacent to the channel after the inner harbor is
dcepened. 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 corpensate ground water users whose ground water is
degraded. However, this course of action would present a potential
conflict with the State's water cuality policy of nondagradation,
and could be pursucd only if the vrojzct conformed with that

State pclicy (See Appendix B). 1f this course of action isg
pursued, policy 1issues ave raiscd that will have to be reszolvad
with the State Water Resources Control Board and the California
Regional Water Quality Contrel Board, San Francisco Bay Rejion.

State policy reguires that any action relating to water qu2lity
must conform with the State Water Rescurces Control Board's
nondegradation policy ($}ate water Resources Control Board
Resolution Number 68-16-". That resolution states that existing
high quality of water will be maintained until it has been demon-
strated to the State that any chance will be consistent with
maximum benefit to the peonle of the State, will nct unreasonably
affect present and anticicated 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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TIYLE 22 ENVIRONMENTAL HEALTH 1717
(Regrster 78 No. 3—~1-18-78)

Article 8. Secondury Drinking Water Standards

64471. Applicability. (a) The secondiryv drinking water stand-
ards in this article shall be maintained 1o protect the public welfare, and
to assure a supplv cf pure. wholesome and potable water. These stand-
ards specifv navimum contarninant levels:

{1V At the point of Jelivery to the consumer which may adversely
affect the taste, odar or appearance of dnnbing water.

12y Which, if exceeded. mav cause a substuntial number of persons
served by the community water svstem to discontinue its use.

(b, The lueal health officer shall ensare compliance with the re-
awremrents of this article bv community water svstems with less than
200 service connecticns and state simall water systems.

64472, Maxitnum Coataminant Levels.  (a) Distribution svstem
woier containing stbstances exceedins the mavamum contaminant lev-
els <hown in Table 6 and 7 mav be coirctionable to un appreciable
nurmber of people, but is not generaliy hazardous to halth.

Table €
Con-uimer Acceptance [imite—Secendary Drinane Water Standards
Constituents Manmum Contaminant Levels

Color e vmevnree e o 33 Uiits
Copper.. . - 10nel
Corresivity ~Relatinels low
Tron. ... ~03mgzl ,
Manzanese ee 005 mg‘li
Odor—Thresheld . e .3 Uruts
Foanune Asents (MBAS) ... L 03 mg’l
Turbudity . . N S Unats ¢
Zinc ... — . e 5.0 1g/1

Teble 7
Mineralization—3econdary Drinking Water Standards

A22mum Contarinint Levels

Constituont. Units Revommended  Lpp-r Shert Term
otal Dissoived Solids, mg/l L 30U Lu 1500
ar
$nezific Cenductance, micromhos oo 900 1.500 22m
Chlonde. ma 1. i 250 500 600
Sulfate, ne b o - 230 3O 600

(b)Y The maximum contaminant levels listed in Table 6:
{1) Shall not be exceeded in:
(AY New community water svstems.
tB) New sources deveicped for existing cominunity water sys-
tems.
(2v Shall not be everaded in enistin rommunity warer systems.
The distniirubon ssstem water shall be {ree ffom signifcant amouant's
of particulute matter in all public water svstems.

(20)
-24-
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1718 SocClAL SECURITY TITLE 22
(Register 78, No. 3—1-1878)

{c¢) Inexisting community water svstems, if any maximum contami-
nant level in Table 6 is exceeded, the water supplier, pursuant to Sec-
tion 4023, Health und Safeiv Code, mav be required, foliowing an
investigation by the Department, to cenduct a study.

(1) The investigation by the Department shall determine the ex-
tent of:

(A) Noncompliance with the maximum contaminant jevels.

(B) Consumer dis-atisfaction which is based upen the secondary
drinking water standards.

(2) The study conducted by the water supplier shall:

(A) Be conducted in a marner and in accordance with a sched-
ule acceptable to the Departinent and be completed in a pericd of
time not to exceed one veur.

(B) Be made by persons acceptable to the Department.

(C) Decternine the degree of consumer acceptance of the water
supply.

(D) Investicate the cau<es. methods of correction and estirmnate
the cost of cnie or more ziternative soluticans.

(3) The resuls of the study conducted by the water supplicr shall
be made availuble to the:

{A) Users at an appropri.:tely noticed public meeting.

(B) Depuartment.

(C) Public Utilities Commission, if appropriate.

(d) The requsrements of thy (1 7BY and (bt 2) mav be waived by
the Departinent tollowing the completion of wninvesticathion as re-
quired in (¢} based upon. but ot neces<ariiv hrmted 1o

(1Y Consumer acerptance of wauter not sneeting the masimum

contaminant levels shown in Teble 6.

(2) LEconomic cousiaerat:ons.

(e) For the conctituents shown on Takle 7. no fixed consumer ac-
ceptance contaminunt level Loy been esiab’:ched.

(1) Constitusnt concentrat:ons lower thar the Recommended
contaminant level are desirabio for 8 hictier degree of censumer
acceptance.

(2) Constituent concentrations ranenz to the Upper contaninant
level are acceptatie if 3t 1s neither reasonab.e nor teavble to provide
more suitable w.ters.

(3) Constituent concentrations 1 aging to the Shert Term con-
taminant level are acceptable oniv ter exinonz svstems on g L-mpo-
rary basis pending  comtruction ¢f  treatment tacihties  or
development of ucceptable new water scurces.

() New services from svstetns serving water which earries constitu-
ent concentrations between the Upper and Short Term contaminant
levels shall be upproved oniv:

(1) If adequate progress is being demonstrated towerd providing
water of improyed mineral Gguality,
(2) For othor comvpelling roasons approved by the Depuartient.

History: 1. Amendmeat of Table 6t stbsection (@) fi'ed 11578 (Regster 10, No. 3.

2h




APPENDIX B
STATE WATZR REZOURCES CONTROL BOARD

RESCLUTICN NO. 68-16

STATENSNT OF PCLICY WITH RESPECT TO
MAINTAINING LiGH QUALITY OF WATERS IN CALIFORNIA

WHEREAS the California Leglslature has declared that 1t 1s the
policy of the State that the granting cof permits and licenses
for unavpropriated water and the disposal of wastes into the
waters of the Sta“‘e shiall e so regulated as to achieve highest
water quality consisten* with mzximum ter2fit to the people of
the State and shali rTe ccntrolled so as to prcmote the peace,
health, safety and welifare of the people of the State; and

WHEREAS water quality contrsl policies have been and are belrg
adopted for waters cf the Stele; and

WHEREAS the quality cf some waters of the State is higher than
that established by the adopted policles and 1t *s the intent
and purpose of this ozpd thzt =ucn high-or gual!.y shall te
maintalined to the maxinmum exi:=rt pcssible consistent with the
declaration of the rLeglislature;

NOW, THERKEFCRE, BE IT RISOLVIED:

1. VWhenever the ex st 'ne cuality of water is belter than the
quzlity establici- 3 in pelicies as of the date on which
such policies tecome effective, such existing high quallly
will te maintainod unt’i *‘t has teen demonstrated to thre
State thi, ary charme will be consistent with maximum tene-
fi1t to the people of tne State, will not unreasonably affect
present and anticipated breneficilal use of such water and
will not result in water quality less than that prescribed
in the policles,

2. Any activity which preduces or may produce a waste or in-
creascd volume or concentration of waste and which dis-
charges or proposcs to discharge to existing high quality
waters will be reguired to neet waste discharge requirements
which will result in the test practicable treatment cr con-
trol of the discharge nccessary to assure that (a) a pcliu-
tion or nulsanze will not cccur and (t) the highest water
quallty consistct with maximum tenefit to the people of
the State will be maintairned,

3. In imvlementirg this policy, the Scoretary cf the Interior
will te kept advisec and will be provided with such infor-
mation as he w!'ii need to dischargse his responsibilitics
under the Federal wWater Follution Control Act.




BE IT FURTHER RESOLVED that a copy of this resolution be for-
warded to the Secretary cof the Interior as part of California's
water quality control policy submission.

CERTIFICATICN

The undersigned, Executlive Offlcer of the State Water Resources
Control Board, does herety certify that the foregoirg 1is a full, .
true, and correct copy of a resolution duly and regularly adopted
at 2 meeting of the State water Resources Control Board held on
October 24, 1968,

Dated: October 28, 19€8

"
“~

{
Kerry W. lulllgan
Executive Officer
State later Resources
Control Ebecard

s Wi
7€ UL (U "’Lk“’("%’\o‘“"*
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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, CALIFORNTA

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 Tunner 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 channel 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 pierheads (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 reconnalissance 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 {s 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 0Oakland 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
Harbor 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 Rar Channel, as well as widening at a few locations of bends and
turning bagsins along the 4-mile reach. Other improvements would include




m

deepening of the subject channel reach from the existing -35 feet to -~43 feet
mean lower low water (MLLW). 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 be transported to the disposal area
off Alcatraz, a location which has been used for dredged materials since the
1930'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
Corps of Fngineers, 1981).

1.0 ENVIRONMENTAL SETTING: ESTUARY VERSES INNER HARBOR

3.1 The Tonner Harbhor 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
bhoundaries of former tidal flats, shores, ponds, and streams in the
Oakland/Alameda area now filled or concealed (Radbruch 1959). Tt is clear
that the artificial land forming the existing channel 1imits, 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 f111 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 1890s (Brookes 19813).

4.0 CULTURAL RESOURCES

4.1 Several sources of information were utilized to determine whether

previously recorded cultural resources (i.e., prehistoric and historic

archaeological sites) were situated along the subject rearh 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, |




specifically those related to the shipping industry of the harbor (e.g.,
abandoned ships and/or pier-heads, former shiphuilding 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 ({.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 he along the Tuner
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., Tt 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 Archaeoicgical 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 1909), 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, T.ake Merritt, and the Alameda side of San Leandro Bav,
areas now extensively 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 {s not considered unusual, however, since it is well known that manyv 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 Tnner Harbor and environs did not contain recorded historic-period
cultural resources, as indicated by the Information Center files. Brandt
(1980) {dentified 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 harhor presently under study i1s flanked by the
Naval Afr Station and Supplv Pepot, various shipyards, terminals, plers, etc.,
which may contain features of historical importance., To refterate, the
proposed improvements (specifically the widening) would not {mpact any
structures part of these complexes since they are situated away from the
existing channel limits.




4.7 Aside from the veview 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-1900, 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 18 that the Inner Harbor
apparently accumulated many abandoned ships over the years prior to the

1930s. Fspecially 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 1likely 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 DISCIISSTON AND CONCT.USTONS

5.1 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 cultural resources (prehistoric and historic) within the study area.

5.2 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-4day 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 Fstuary and environs may have been suitable for habitation by
Native Americans, Archaeological resources resulting from such early
hypothetfcal 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
barbor {mprovements and development, In addition, the possibility is very
remote that the remnant channel-hottom sediments contain prehistoric resources
such as those described.




5.3 In 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,

S.4 Rased 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 RECOMMENDATTONS

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, TIn 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 w’th Section
106 of the National Historic Preservation Act will be accomplished as outlined
in 36 CFR 800,7 (“"Resources Discovered during Construction”).
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