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ADDENDUM TO THE FINAL SUPPLEMENT 1
TO THE ENVIRONMENTAL IMPACT STATEMENTS

OAKLAND OUTER AND INNER HARBORS
DEEP-DRAFT NAVIGATION IMPROVEMENTS

ALAMEDA COUNTY, CALIFORNIA
MARCH 1988

Prior to filing of the final supplement to the environmental impact
statement (FSEIS), a special technical review panel was convened to
consider technical issues associated with the ocean disposal of
dredged material from the Oakland Harbor project. This panel of
national experts from the Envirrumental Protection Agency (EPA) and
the Corps of Engineers (Corps) had been assembled to assist the Corps
in ocean disposal site decisions. The recommendations of the panel
are attached to and made part of this addendum.

The panel reviewed all available information, including presentations
by the U.S. Fish & Wildlife Service, National Marine Fisheries
Service and the California Department of Fish and Game.

Regarding the Inner Harbor, the panel finds that material to be
dredged from Inner Harbor reaches 1 and 2 and material from the
vicinity of Inner Harbor station 3aa is suitable for ocean disposal
subject to confirmatory solid phase bioassay tests. Based on
available data, material to be dredged from the vicinity of Inner
Harbor stations 3cc and 3dd is not suitable for ocean disposal. The
panel understands that station 3ee is outside the project area and
thus does not ;address material from this location.

Regarding the Outer Harbor, the data presented to the panel were
determined to be nsufficient to adequately characterize the Outer
Harbor. The material to be dredged from the Outer Harbor requires
further evaluation prior to reaching a determination as to
acceptability for ocean disposal.

Regarding the general location of the ocean disposal site, based on
the available data, the panel cannot find compelling environmental
reasons to choose between Site IM or a site in the vicinity of B1 for
the Inner Harbor material found suitable for ocean disposal. Due to
the lack of data to reach a definitive conclusion, and given that
information available suggests the potential for greater conflict
with fishery interests at Site IM, the panel believes the most
prudent approach is to utilize a site in the vicinity of B1.

Regarding the site location, the final B1 and BIA site boundary
should be determined on the basis of minimizing interference with the
marine sanctuary, probable bottom rock habitat, or oil lease
considerations.



In view of these findings, the following actions are proposed:

- Confirmatory solid phase bioassay testing for the deepening of
the Inner Harbor to -38 feet will be completed prior to ocean
disposal of the dredged materials (approximately 500,000 cy).

- Disposal of uncontaminated material from this initial phase of
dredging will be in the ocean in the vicinity of Site Bl.

- The ocean disposal site in the vicinity of Site BI will be
adjusted so that its boundary minidmizes interference with the marine
sanctuary, rockfish habitat and oil lease considerations.

- The results of a trial monitoring program and additional
testing for the second phase of the project that would deepen both
the Inner and Outer Harbors to -42 feet will be reported in future
NEPA documents prior to dredging.



'AP-15-'88 17:28 T-DPEDGE DI1, 272-1088 059-01

-~~ ~ ~ *~~~.A- . . "r7 - _ :., A~ ~.-; -7 =__________________

7-0 . C e

.F0 " Q.PEC L.)

Af UNITED STATIM ENVIRONM0TAL PRO1CTON AG0I4CY

wAsWNGV*4N D.. SOW

MAR 118

WA'MS

~WJECT: Transittul of Pindings and Conplusions by Joint EPA/CON
Oakland Har bor Technical ReILL PA

PRON: Tudor T. Davies, !)itect 4 m o
Office of -Marine and Estuar no- irom tton -940

Chuck Hammer, Acting Chief n iv
Office of the Chief of Rngineer

TO: Dan Mc~overn, Regional Adfinitrator
Region rX

arigadler General Patrick Kelly
Comander, 'South Pacific Division
U. S. Army Corps of Engineer&

As you requested, we convened a joint technical review panel
to consider issues associated with the ocean disposal of dredged
material from the Oakland Harbor project. A copy of the memorandum
containing the charge to the Panel is attached for your information.

The Panel met on March 10 - March 11. To assUes the Panel
had the most current information, factual presentations were made
by staff from the District Engineer's office, BPA Region IX, and
expert resource agencies. An agenda identifying the presentations
is attached.

The technical findings and conclusions reached by the Panel
were based on the available information and address the suitability
of the material for ocean disposal and the loceation of an ocean
disposal site. k opW df the Panel's findings and conclusions is
attached for your consideration.

One non-tehnioal issue also is worth bringing to your
attention. During the factual presentations to the Panal, the
Department of the Navy's restrictions on submarine operating
areas were mentioned, iniating that the Nxwy opposed transiting
of such areas by barges and soms on their'vay to the diipnosal
site. While this issue was not within the scope of the 4hurge to
the Panel, avoidance of those areas by barge traffic would add
time and distance to the transportation of material to the disposal
location suggested by the Panel. We thus would suggest that the
Corps of Engine.ra pursue formal clarification of the Departmeat
of the Navy's position on the transiting of the submarine operating
areas by barges enroute to the disposal site.

&ttakehents
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WAS4INGTCH. D.C. "244

March 4, 1988

WATIep

SSOJECT: Technical Reviev Panel for Oakland Ma5b Dredged
material Disposal tJ

FROM: Tudor T. Davies, Diet
Office of Marine and Estuari a -P0otect on,-211

Chuck Hummer, Acting Chief/S/ Ted PelliccC1tto
Dredging Division, COk for

TO: Panel Members (see attached list)

Wi£ginunA: The U.S. Army Corps of Engineers (COE) vill be
requesting Environmental Protection Agency (EPA) concurrence on
an ocean disposal site for sediment dredged from the Oakland
Harbor. Currently, no ocean disposal site has been designated
for material from this proJect.

The COE is presently completing a final supplemental 918 with
the preferred alternative being direct disposal of the dredged
material St the 1H site, which is located at 16 nautical oils
south-soutiwest of the Golden Gate ship channel. At plesent, EPA
prefers the B1 or SIA sites on the-basis of less potential impacts
on fisheries and the Farallon Islands ational marine Sanctuary.
The S1 and BIA sites are 24 nautical oles frm the ship channel.
The COE believes that the environmental impacts of the alternatives
are not significantly different and that the added epense to
haul the material to those sites is not justified.

In an attempt to resolve outstanding technical/solentiflc
issues related to this situation, the EPA Regional Administrator
for Region IX and the commander of the Corps South Pacific Division
have asked their respective headquarter's offices to &ames the
environmental ipscts of the two locations identified as potential
ocean disposal si te and to eealuate the suitability of the
material for ocean disposal. To carry out this asssment, Eft
and 003 headquarters have agreed to convene a technical yanel to
consider the technical/scientific issues raised.

/mmmm~ nm m a ~ll



MAR-15-'88 17:31 T-DPEDGE Di 272-1088 a059-04

-2-

hars .~a ~k no: The panel is aharged vith developing
technical findings and conclusions relevant to the ocean disposal
of dredged material from the Oakland Harbor project in order to
provide assistance to decision makers vithin BPA and the 003, In
order to arrive at a sound decision as to the disposal methods of
sites to be used and their 03pliance with the applicable regulatory
criteria, decision makers within the EPA and the 003 need to have
the benefit of sound technical advice. The charge to the panel
is limited to technical/scientific matters and does not include
recommendations as to policy matters.

The technical issues presented for consideration by the
panel at a minimun involve the ocean disposal alternative for 500,000
cubic yards of material from the Oakland inner Harbor dredging
project. To the extent possible within the time constraints of
the meeting, the ocean disposal alternative for the full seven
million cubi yard of material from the entire Oakland Harbor
project also may be addressed. The technical panel's findings
and oonoluaions shall address the enviroxmental/health impacts
and risks associated with ocean disposal at site IN v. sites Br.
and BIA (see attached map from project 318). -The findings and
recommendations should seek to resolve teochnical/scientific
issues associated vith:

- Relative impacts at the candidate sites
associated with the type of sediment proposed
for disposal:

- Evaluation as to the toxicity of the sediments
to be disposed and presence or absence of
pollutants in the sedimentsj

Evaluation of disposal methods to avoid or
mitigate anticipated impacts;

The adequacy of the data relied on by the
a nel in arriving at their recomendations,
rcluding t

0 Identification of missing data deemed to
be essential to impact evaluation;

o Steps to obtain thic data; and

Monitoring necessary to evaluate potential
impacts of dredged material disposal and/or
till gaps in data.

Panal .fUtrugtgra and Oranh~AtaoAin

The panel is comprised of five representatives from 2A and
five representatives from the CO. The panel will be uader the
joint onairmasdp of TUdor Davies and Chuck umier, who are Included
In the mneml mbership. other panel members are identified In the



attached list. ArrangaertJ --tinq maek to have available
representatives of other AA -ier fc- the purposes of
making presentaton% - t; -! rwrcviJig data and technical
information throqho.Jt tT 1> ' 11*rationn

Tn order to f-. .. . - with the available
data, a copy of t" "'s r.. '- e.aie have been mailed under
separate cover, :t'* :-= to read and evaluate
this material pric. - clr to have familiarity
with the issuer .,: ,is material by
Monday, March -,wqr cf EPA at (FTS)
475-7126 or Dave Mz t-- 0 .- 397 (FMS).

We envisicr h . wiil take place over two
days, with the fit.-t . r-.'", a bling information and
questioning the o. " . . the sacond day focusing
on drafting the 7 . ,c-nc. an, conclusions. The
panfl's final re-,ort t - . prior to the end of the
meeting. Because of :- or the meeting it is
esntial that aI 1 ,1. anderatanding of the
issues to be ooni. - - the rpeeting.

The panel wc-n .10 and 11 from 8:30
AM to 5:00 PM, " ,. t Fort Belvoir,
Virginia, in Ro ro, -t Belvoir is
located in a Wa,,,- how .,ing its location
is attached. . , - ,-,- pnel and look
forward to a p >1

Attachments
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I. INFORMA ION RELIND ON

The findings and conclusions of the Panel are based upon consideration
of data frem the following soui e

1) Draft Supplement I to the Final Environmental Ixpact
Statemnt Oakland Out er and Oakland Inner Rarbors Deep-
Draft Navigation Tmprovements Alameda County, California
(Sept. 1987)

2) Preliminary Draft of report by Battelle/Marine Research
Laboratoryt Results of Bulk 8ediment Analysis and
Bioassay Testing on Selected Sediments from Oakland
Inner Harbor and Alcatraz Disposal Site, San Francisco,
California (Jan. 1988)

3) U.S. Army Corps of Engineers sediment chemistry data
for 1987 operation and maintenance dredging for Oakland
Harbor

I. INNER HAMOR

rinAiztg The Panel finds that material to be dredged from Inner
Harbor reaches 1 and 2 and material from the vicinity of Inner
Harbor station 3aa is suitable for ocean disposal subject to
confirmatory solid phase bioassay tests. Based on available
data, material to be dredged from the vicinity of Inner Harbor
stations 3cc and 3dd is not suitable for ccean disposal. The
Panel understands, that Inner Sacbor station 3ee is outside the
project area and thus did not a3dress material from this location. 1

1) Consideration of iediment characterization data
does allow the Panel -o exercise its best professional
judgment as to the su: tability of Inner Harbor material
for ocean disposal.

material from Inner Harbor teaches I and 2 and the vicinity
of station 3aa appears to be suJtable for ocean disposal. Sediment
chemistry profilas have not ideutified Significant elevations of
contaginants of toxicological concern.

KaterLal from the vicinity of Inner Harbor stations 3cc and
3dd is not considered suitable for open ocean disposal, Nven

A map showLng the locations referred to is attached.
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though the results of the solid phase bloassays as described in
the DONIS were equivocal# supimentary tests (set forth in the
pteliminary draft of the Battelle report) consistinq of suspended
solid phase bioassays on sediments from the Schnitser and Todd
areas (Turning Basin) showed significantly high toxicity to
oyster'lzvae. The physical and chemical characteristics of
them sediments were-iilar to those from stations 3cc and 3dd,
and the Panel concludes that in this case the comparability of
the chemical and physical chatc eristics suggests similar levels
of toxicity for these smplse.

2) Solid phase bioassay test results which were available for
Panel consideration are equivocaly therefore additional
solid phase bioassay testing is necessary to confirm the
Panel's finding as to the suitability of Inner Harbor material
for ocean disposal.

The solid phase bioassay' results were not consistent amoyg
the sample locations. In addition, the compositing scheme employed
did not allow for sufficient horizontal resolution of material
contamination along the Inner Harbor.

Water column testing and the physical characteristics of the
sediment to be dredged indicate that water column impacts are
unlikely. Therefore, additional testing will be limited to
benthic effects as assessed by solid phase bioassays. Solid
phase testing on infaunal amphipods, polychates, and deposit
feeding bivalve molluscs must be conducted to determine toxicity
and biocaccumulation potential. These tests must be conducted on
individual uncomposited cores to confirm the ftnel's finding as
to the suitability of material frcm Inner Harbor Reaches 1 and 2
and the vicinity of station 3aa.

3) The number of original and supplemental (Battelle) samples
taken from the Inner Harbor around stations 3cc and 3dd is
sufficient to address horizontal variations in the material.
Better definition of the limits of the unacceptable material
located near the Inner Harbor Turning Basin sampling stations
3cc and 3dd aould be achieved by pI~sical and chemical
analysis of additional vertical horizons. If such further
analysis are conducted, the chemical parameters considered
most be consistent with those jeeviously presented. These
analyses may serve to reduce the volume of material deemed
unsuitable for ocean disposal.

IIl. OWTNN NAMOR

tIVAJag The data pyesented to the Panel were determined to be
insufficient to adequately characterize the Outer Harbor. 2he
material to be dredged from the Outer Harbor requires further



physical, chemicai, 6vn ~I 'Uujro prior to reaching a
datermAiAtion an to t' ' xi1

1) The addi.ira-l 'r , drodged trcm
the Outer Harbo~r -'-2' conount- kivrizorital variation~
(without compoiittaf 0 -ep) and Whould itclude
the following f~ -r

a. Phy ai C'I

b. Chw'ic4: ;*prameters must
bO oo n a r P4 reented In the
Tnnr~e

C. Solic 40 . PJ pti ca bie,
b i 0A CCc q
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prior to i?1itiatl.c),,



MAR-15-'88 17:41 T-DREDGE DIU 272-1088 4p059-15 ,

ATACHMUT A
(fOr Panel findings on Suitabllity of uaterial)

Nap Showing Harbor Reaches and Sampling LoCtIons
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I. ZIIOEmWoZxC RILED O

The findings and conclusions of the Panel are based upon consideration
of data fcm the following soures:

1) Draft Supplanent I to the Final 3nviroeOltll Xupact
Statemt Oakland Outer and Oakland Inner Harbors Deep-
Draft eavigtLon inprovements Almned County, California
(Sept. 1987)

2) Zone of Siting VeaibilLty Analysis for the San
* ranoiaeo/oulf of the Farallones Ocean Dredged Material
Disposal Site (Feb. 1930)

3) 1976 - 1977 fishery resources data provided by the
California Department of Fish and Game (copy attached)

4) Sedimentation and Dispersion San Francisco Dredged Material
Ocean Disposal Site Evaluation COZ Contract-No. DaC?07-
87.C-0015 TC-3557 Final Report (Dec. 1987)

5) Baseline Survey and Bite Selection for Ooean Disposal,
Gulf of the Farallones (Nybakken et al., 1984)

6) San Prancisoo Bay Dredged material Disposal Site survey
(Xinnetic Laboratories, 1985)

II. GENNUL LOCATION

Findimgs Based on the available data, the Panel cannot find
compelling environmental reasons to choose between site I or a
site in the vicinity of B1 for the Inner Harbor material'found
suitable for ocean disposal. Due to the lak of data to reach a
definitive conclusion, and given that information available
suggests the potenti4 for greater conflict vith fishery interests
at site 1U, the nel believes the mot prudent approach Is to
utilize a site in the vicinity of al.

1) The data available do not permit firm conclusions as to
the environmental preferability of site 1K vs. a site in the
vicinity of al.

The Patl notes that in the absence of site specific quantitative
data on the p1lLycal, chemical and biological ooeanograpW end
the unertainties resulting from annual fluctuations in fishery

2 A map showing the locations discussed is attached.

CEI" Da HSUM-d3WO W08A 91:PI so, G1 dUW
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catches, the data differentiating the two sites are not definitive.
nowever, the fishery interests appear to be more substantial at
site 1H than in the vicinity of sites near Bl.

2) Of the two locations, the 8i-BlA area has the greater
potential for use for the Oakland project.

This is true both in terms of the 5i-UIA area's probable lower
erosion potential and its apparently lower value as a fishery
resoutco. A oertain amount of site specific information will be
required during and after disposal, whichever site is selected
tor disposal of the 440,000 cubic yards frca the Inner Harbor
which the lanel judged" suitable for ocean disposal. Selection of
the I-81A area lot this purpose would offer the opportunity for
the collection of data relevant to selection of a disposal site
for the raainder of the Oakland project. A search for a suitable
ocean disposal site would involve consideration of potential
on-shelf sites. The monitoring data gathered at Bl and DIA as a
result of Inner Varbor disposal operations could be invaluablein
the selection of a site for the remainder of the Oakland project.

I1. SITU 8ILRCTION

Findings The final boundary of a site in the BI-A area should
be determined on the basis of minimizing interference with the
Gulf of the Parallones arine Sanctuary, probable bottm rock
habitat, and oil lease considerations.

naluai ALa:n-Jteachp

1) The 81 site ofootprint" (boundary) is based on modaled disposal
ooverage and is adjaoent to the Oulf of the Parallones Marine
Sanctuary. Rock habitat has been reported on the southern boundary
of the BlA site. Therefore, to minimize potential impacts on
both of these significant resources, a rectangular site boundary
located In the vicinity between the R1 and hIA sites could be
finally located on the basis of existing or nee side scan sonar data.

2) A monitoring progrem describing: a) predisposal bottou
topography, current velocities, and directional b) water colunn
gme desoziption and direction during disposal; and c) post-

Rsta1Al description of the location, the shape, and pl~sical
at&bility of the disposal mound, will be required.

-mA m mm
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California Department of Fish and Owe Fisheries Data
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(for Panel Findings CnDisposal site)

map Showing site Locations

6619 aQ HSVfl-d3WO WOdA 1Iti ago 61Nv
____________ nma Aam-i M:4T SS.-G'-*m



f 

.3,

.5 *"

do% %OO~

Eoso

Vi

AN t

0 .. rwwk bh bg

Pipw 3-10. Locations of hblstM~a .nW a&iv dkp=Ma em...

a Ie ~ 7 4~.f 2~~~1lso. at dvw*



Ei[P/\ 1i'MENT. OF THE AP.MiAY
SAN rR~qA',, D ' TRIC T (OR'' NL rT'

~11 M A IN , T FOE -1

Al IPA/AlIA 94

D)ESIGON M EMORANDBUM NI INB 1 I iAND El NAI T, IT 7t'ii~
FN V 11 MJ, M I fI A f I M P A CTl " ATI'M SN'

For OA!!..4i INNiBR AND 011 I'Li- IARPV.U:.
NAVI 'IAIION iYH

i\ I III -di Cc;i rity, Ca ci 2n1

The U.S. Armv Corps cit 'iinev San Franc rc 'i

the Water Resources Deveiopmn, t Act -A 198f, (9cthCicu
99-662) to deepen the nay oat ion (-hannels at Oakland ait rrr
Hlarbo-rs,. Approximately. 1 Liubic- yiirds of. I! _ li'd

K'million cubic yards of Iwill be rimli;1,
by tho Corps of Enqinc c diton . I'

removed from the berth, - '''oi t ho na p-
Oakland. Dipslowh ni e lte ii ;I, in ~'
upon concurrence( by, iff 17s r'''i'on ment.i 11 -F r, '(1

Trhe envim-nmeit-al tP th' (I( )'1'i'

thioroughly assessed in *u ' nr(i 4, ,1Z -i t r 13-

Harbor (1981) and the lnr- HI 'her T l he 1,ot 0 ' ci

site was originally selecte') i rl]%11-.oi-0 dredged miter il f ' i1 c-a 1 ,
projlects. However, an cxi 'ii 'lat ion o1 mater 1,3A ri t t it 1c -ite
hais created a situation , Icit the Oal: Iand 1 r. i - ouj]d
reduce capacity of the ,nt i wl mild jC-o;Dciiz it ls La' ,!I,
djrreding activities. Ti- incii cl the / 3 it i ' r
cons1 ideration ot additioi-;c 1I -r dredge '.ld tMIi a
nwtecees7itatvd the prepai _'hi s upp ri ')r' I1 :'s--

A number ot ocean cc' 'o 'ecli aSc ii-kI" '1-- 1p i I 'Si

;ites haive been examin-ca i ipil t i 'l i 'c l
rilutical miles from the CPr 'de Cate Hr idqr ) ~ 'r ~
r-ecom mend ed site for d '-~ Thr 181T Tsiih -'p- , ive

The Corpf; oft Fiqn0'1 ini ' 1, i(

qj(viIrtMC'flt agen(-ie-' ont '" P c i ii;,'at.nn-' ir, j ' .. *
irimonts receiv(X1, on the ) I' 1a1,- ihave 1LN',n wi '' a .

Final repor-t. Your wrt rrr ir r-r ' o ,' ' -h"a
('011;i d ered alIong w itf I~ B ' -0'j: i nfeor me it i an ': t '0i ic

prcx--ess.. f'ea Fe ci(i d () J''ir 1~ - f-c) It:n r I~-. J)

of Encjinoers at the a'i' c tio Iot-t -r''. 'Iq9.

Copies of the FSEIf-; 'r -i ii-dl for rr'view~ ait the flhi11 1) n' iin the
citier, of Oakland, Richmoir , an r 1-rantcisco, Berl-e !y , A lane'. ci V Marn
County Ma in Library, I. 'i,rV (,Icy 1 ibrary, A SAc, ;-icid U..: .Irqin

ibra ry. Siqemi'lthc i ina Si/IS May b~e ot-t a. od by - s
Patricia Duff (4 lh/974-(iJ Mr I)ecnn is _q Thut (4 P-''9, I c-I t" *-r (Dps

-in Francisco Bi!etri' -c- 7

1) 0 : i ,(



DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT CORPS OF ENGINEERS

.211 MAIN STREET
SAN FRANCISCO, CALIFCRNIA 94105 - 1905

NOTICE OF INTENT TO USE OCEAN DISPOSAL SITE
(Section 103, Marine Protection, Research and Sanctuaries Act)

OAKLAND OUTER AND INNER HARBORS
DEEP-DRAFT NAVIGATION IMPROVEMENTS

INTRODUCTION

This notice supplements the Public Notice of Availability of the Final
Supplement (FSEIS) to the Final Environmental Impact Statements for the Oakland
Outer and Oakland Inner Harbor Deep-Draft Navigation Channel Improvements,
March 1988. The San Francisco District Engineer, under the authority contained
in Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972
Ls pursuing use of an ocean disposal sice (ODS) offshore of San Francisco,
California for the disposal of dredged material from the new work dredging of
the Oakland Harbor deep-draft navigation channels (from an authorized -35 feet
to -42 feet, MLLW). In accordance with 33 CFR Part 209.145(g), this
supplemental notice announces the intended use of the ODS identified in the
F':; EIS.

WORK

Disposal of Dredged Material from the New Work Deepening and Maintenance
Dredging of the Oakland Harbor Project as Authorized by P. L. 99-662, Water
Resources Development Act of 1986.

WATERWAY:

San Francisco Bay, California, and Oakland Outer and Inner Harbor Channels,
Alameda County, California

PROJECT LOCATION

(),ikland Harbor, San Francisco Bay, California, and Offshore San Francisco,
Pacific Ocean



Statement on the Status of State- Water Quality Certification Under Section
401 of the Clean Water Act

The District Engineer has determined that a State water quality
certificate (Section 401 of the Clean Water Act) will not be required for
the Oakland Harbor channels deepening project, as described in this
notice, since the ODS is outside the limits of State jurisdiction.

Statement on Cultural Resources

There are no known shipwrecks Listed in or eligible for listing in the
National Reqister of Historic Places in the Site BI area. The site is
within a region where the incidence of shipwrecks is low; thus impacts on
cultural resources are unlikely. The State Historic Preservation Office
has concurred in this determination (See Appendix D).

Statement on Endangered Species

Pursuant to Section 7 of the Endangered Species Act (16 U. S. C. 1531)
and based on review of the threatened and endangered species listing, a
determination of no effect has been made (FSEIS). The National Marine
Fisheries Service has concurred in this determination.

Statement on the Determination of the Need for and/or Availability of an
Environmental Impact Statement

The Draft SEIS was filed with EPA on 25 September 1987 (52 FR 36096)
and was distributed to federal and State agencies, local officials,
private interest groups, and other interested parties. The Final S EIS was
furnished to EPA on March 17, 1988 for filing on March 25, 1988 and was
distributed to federal and State agencies, local officials, private
interest groups, and other interested parties including all those
commenting on the Draft SEIS. A xy of of the FSEIS may be obtained
from the U. S. Army Engineer District, San Francisco, 211 Main Street, San
Francisco, California 94105-1905.

The decision whether to use the ODS for disposal of the Oakland
project dredged material will be based on an evaluation of the probable
impact including cumulative impacts of the activity on the public
interest. That decision will reflect the national concern for both
protection and utilization of important resources. The benefit which may
reasonably be expected accrue from the activity must be balanced against
its reasonably foreseeable detriments. All factors which may be relevant
to the activity will be considered including the cumulative effects
thereof; among those are conservation, economics, aesthetics, general
environmental concerns, wetlands, cultural values, fish and wildlife
values, flood hazards, flood plain values, land use, navigation, shoreline
erosion and accretion, recreation, water supply and conservation, water
quality, energy needs, safety, food production and, in general, the needs
and welfare of the people.
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The following additional information is furnished in accordance with
Corps of Engineers regulations 33 CFR 209.145(g) and 33 CFR 337.1(a):

I. Descrivtion of the Action: The recommended plan for deep-draft
navigation improvements to the Oakland Harbors would deepen the Outer and
Inner Harbor channels from an authorized -35 feet [ft] MLLW to -42 ft
MMLW. Approximately 3.4 miles [mi] of the Outer Harbor would be deepened
and the turning basin would be relocated, deepened and enlarged.
Approximately 4 mi of the Inner Harbor channel would be deepened between
the Entrance channel reach and the lay Street Pier. The channel would
be widened at the Inner Harbor entrance, at project mile 3 and at the
upper end of the project. A turning basin would also be provided.

The Oakland Harbors wouid be dredged by clamshell and an initial
500,000 cubic yards [yd ] of the estimated 7.0 million yd of
material would be transported directly to ocean disposal site Bl, which is
located 30 nautical miles southwest of the Golden Gate Bridge. This
disposal alternative represents a change from disposal at the Alcatraz
site which was discussed in the Draft SEIS. The haul distance to the
ocean disposal site from Oakland Harbor is approximately 37 nautical
miles (nmi). A clamshell dredge would be used with the material loaded
onto barges which would operate in tandem for transport to the selected
ocean disposal site. The distance of the ocean disposal site from the
dredge site would probably preclude use of a hopper dredge since effective
hopper dredging time is reduced as the haul distance increases. With
clamshell operations the dredging and hauling are acoomplished by separate
pieces of equipment. Dredging can be continuous if enough scows are used
to transport material to the disposal site. The project would be
constructed in two phases. During the fit phase to lower the channel to
-38 feet, MLLW, approximately 500,000 yd of material suitable for ocean
disposal would be dredged from Oakland Inner Harbor channel and placed at
the disposal site. The second phase, to deepen the shannel to 42-foot
depth, would require ocean disposaj of 3.3 million yd of material from
the Inner Harbor and 3.4 million yd of material from the Outer Harbor.
Further sediment testing will be performed to address potentially
contaminated material for the 42-foot project.

2. Description of Disposal Area: The proposed ocean disposal site is
located in the vicinity of Sites B1 and BlA. The specific description of
the site is referred to as Site B1 in the supplemental environmental
impact statement (See the Final SEIS, section 2.5.3. for a description of
the proposed Ocean Disposal Site). It is located approximately 30
nautical miles southwest of the Golden Gate Bridge at a depth greater than
45 fathoms. The center and configuration of the site will be in
acoordance with the recommendations of EPA, Region 9. The site bottom is
presumed to be comprised of unconsolidated sediment and slopes gently to
the southwest- The proposed site has not been designated for use by the
Administrator of EPA as provided by Section 102(c) of the Marine
Protection, Research and Sanctuaries Act of 1972. A previously interim
designated 100-fathom ocean disposal site is located within the
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Gulf of the Farallones Marine Sanctuary and was removed from the interim
list in February 1983. There is no designated ocean disposal site for the
region and one is not likely to be designated prior to the scheduled
project start; therefore, the Corps has selected this site for use under
Section 103 of the Marine Protection, Research and Sanctuaries Act. The
site has been evaluated pursuant to the general and specific criteria for
site selection (40 CFR 228.5 and 40 CFR 228.6). Details of the evaluation
and selection process are contained in the FSEIS which has been circulated
for public review and comment. The site has no known historic use for
dredged material disposal. The disposal of material at the ocean disposal
site will occur between the months of April and November.

. Description of Dredged Material:

The material from the Oakland Harbor channels is fine grained silt,
sand and consolidated clay. Material to be disposed has been evaluated
according to the evaluation criteria specified in the Ocean Dump inq
Regulations (40 CFR 227.13). With the exception of material from the
Oakland Inner Harbor turning basin, the results of water column and
bioassay tests indicate that the potential for release into the water
column, or bioacxumulation in the marine environment is not significant
(See Appendix A, FSEIS). However, additional testing has been recommended

by a joint EPA and Corps of Engineers technical panel. This additional
testing for the initial dredging and disposal to attain the 38-foot depth
and for the total project dredging to 42 feet will be performed and
provided to EPA, Region 9 for their concurrence. Elevated contaminant
levels in the turning basin have been identified and can be treated as
being unacceptable for open water disposal. However, disposal of the
material from the initial deepening of the turning basin will not be
placed in the aquatic environment although capping the potentially
unsuitable material with the material found to be acceptable for open
water disposal can be performed.

4. General Compatibility of the MIterial with the Disposal Site. The
disposal of approximately 500,000 yd- of material at the proposed ocean
site, Site Bl, would not seriously reduce amenities or create hazards to
fishing, navigation, shorelines, or beaches. Deposition is expected to
occur upon dumping, and mounding will occur. The material is
predominantly fine grained silt, sand and consolidated clay. Although
benthic organisms will recolonize after cessation of disposal operations,
long term effects are expected with alteration of bottom substrate and the
establishment of bottom communities associated with the fine-grained
substrate.

5. Need for Ocean Disposal. The proposed alternative for disposal of
dredged material from the Oakland Harbor project is necessary for the
completion of the authorized project. As originally planned, dredged
material from the Oakland Harbor deepening project was to be disposed at
the Alcatraz disposal site in San Francisco Bay. However, an existing
accumulation of material at the Alcatraz site has created a situation
where disposal of the Oakland Harbor material would greatly reduce
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capacity of the site and would jeopardize it's use for maintenance
dredging. Other in-Bay sites and other disposal manangement plans for the
Alcatraz site, land disposal, and ocean disposal have all been examine3 as
possible options. In-Bay disposal for the estimated 7.0 million ydJ is
not possible at this time due to the non-availability of other appropriate
disposal sites, and there are no known gand disposal sites which could
accommodate estimated 7.0 million yd . Therefore, the authorized
Oakland Harbor Project can only be accomplished thru ocean disposal.

6. Effects of Prohibition of Ocean Diqsposl. Disposal at the vicinity of
Site B1 is proposed due to reasons stated in paragraph 5 above. If ocean
disposal is prohibited, dredquiq of the authorized project could not take
place.

7. Environmental Im!nacts of Ocean Disposal.

a. Esthetics. The di-spcsaI of the proposed dredged material at the
vicinity of Site 5l would not result in an unacceptable esthetic
nuisance. This. is b-couse the dredged material is much denser
than sea water ,and -ill tail to the bottom upon disposal within
the site; no visible turbid surface plume should last for more
than a few minivit-,

b. Recreational Pesugurces. Although the area adjacent to and
including Site Hl ,!oed for recreation (e.g. sailing and sport
fishing), disW-om it the vicinity of Site B1 is not expected to
have a long term impt: on recreational values. There would be a
minor temporary dhonurbance to recreation during disposal. Boats
will have to avoid the disposa] barges and the catch success of
sport fishing will t affected during disposal. These effects
will be Limited t- the immediate vicinity of the disposal area
bEcause the m;Aterii. is expected to settle rapidly. No change in
economic values ire expected because no long term effects to
esthetics or snort fishing are expected.

c. Commercial Marine Ro Hesoures. Disposal at the vicinity of Site B1
is not expected to have a long term impact on commercial marine
resources (e.g. bottomfish, Dungeness crab, salmon) of nearby
coastal areas, open ocean areas, or estuarine areas. This is
because the disposed material is expected to settle to the bottom
rapidly and therelore the primary impact of the disposal
operation will be only a short-term and temporary increase in
turbidity and disniption ot organisms in the water column. The
only long tei m impact expected is the modification of bottom
substrate and asxmiated benthic organisms. Long term changes
are expected because a different oommunity of benthic organisms
will recolonize the newly deposited substrate after cessation of
disposal activities.



d. Navicigation. Commercial or recreational navigation will not be
affected by disposal at the vicinity of Site B1 since the site is
located outside of both the precautionary area and the submarine
operating area. In addition, although mounding of material is
expected to occur, use of the site will not impact the normal
flow of incoming and outgoing vessel movements.

e. Mineral Resources. There is no known development of mineral
resources in the area including and immediately adjacent to Site
BI. There are no adverse impacts on existing uses. Initial
coordination with the Minerals Management Service, U. S.
Department of the Interior indicated that the proposed ODS is
within a lease sale block (No. 463) with exploration potential.
Mineral Management Service has, however, stated that disposal of
dredged material at Site B1 would not conflict with planned lease
sales.

f. Cultural Resources. Based on a record and literature search,
there are no recorded cultural resources in the area including
and adjacent to Site B1.

g. Water Quality. Sediments from the project have been tested in
accordance with evaluation procedures for Section 103 as
described in the Corps' Management Strategy and Decision Ma)ing
Framework for dredged material. Approximately 270,000 yd of
fine-grained consolidated material within the turning basin at
the terminus of the Inner Harbor Channel, known as the Schnitzer
Steel and Todd Shipyard areas, is potentially unsuitable for
unrestricted open water disposal because of potential
contamination and bioaccumulation. The degree of contamination
cannot be determined without time consuming additional biological
testing, which would delay the start of the project construction
for the 38-foot depth. The material will therefore be treated as
if it were known to be contaminated. Although an appropriate
control measure for potential water quality effects, referred to
as capping, can be accomplished, the material from the initial
dredging of material for the 38-foot depth will not be disposed
at the open water ocean site. Capping of potentially unsuitable
material will be considered and investigated in detail for the
42-foot project dredging and related disposal. Additional
confirmatory testing will be performed to demonstrate the
suitability of the material for ocean disposal for the 38-foot
depth. Only material found to be acceptable for ocean disposal
will be disposed at the designated site.

Based on the evaluation of test data, no water quality standards
would be exceeded as a result of disposal of this material at
the site. Hence, no unacceptable environmental effect would
occur. The material is not expected to contain elevated
concentrations of contaminants that can be released to the water
column.
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chemical testing and the physical nature of the 5.7 million c.y.
of non-contaminated dredged material indicate that there are no
pollutants present in other than trace amounts which may have an
adverse affect on humans directly or through food chain
interactions. It is unlikely that pathogenic organisms which may
cause a public health hazard either directly or through
crtamination of fisheries or shellfisheries are present in the
proposed dredged material.

8. Determination and Findingt. The District Engineer has reviewed the
environmental documents for the authorized dredging of the Oakland Harbor
project, and the Section 103 Ocean Disposal Evaluation Report. He has
found that:

a. The proposed transportation of this dredged material for the
purpose of disposing in ocean waters at the vicinity of Site
Bl is not expected to unreasonably degrade or endanger human
health, welfare, or amenities or the marine environmen+,
ecological system, or economic potentialities.

b. No practicable alternative locations and methods of disposal
or recycling are available which would have less adverse
environmental imtpact or potential risk to the environment
than ocean disposal at the vicinity of Site B1.

c. Prohibition of the use of Site B1 for disposal of the
material would adversely affect the authorized Oakland
Harbor navigation project, and would not allow the channels
deepening to occur.

10. The proposed transportation of this dredged material for the purpose
of dumping it in ocean waters has been evaluated. It has been determined
that the proposed dumping will not unreasonably degrade or endanger human
health, welfare, or amenities or the marine environment, ecological
system, or economic potentialities. In making this determination, the
criteria established by the Administrator, EPA, pursuant to Section 102 (a)
of the Marine Protection, Research, and Sanctuaries Act of 1972 was
applied.

11. Please communicate the information herein to any person(s) known by
you to be interested and who did not receive a copy of this notice.
Comments on the proposed ocean disposal should be made in writing and
mailed to the letterhead address (as found on the front page) and should
be received within 15 days from the date of this notice. If you have any
questions concerning this notice, please contact Mr. Rod Chisholm of my
staff at (415) 974-0443).

renH. ai na ara
Colton el, orps of Engineers
District Engineer
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OAKLAND HARBOR DEEP-DRAFT NAVIGATION IMPROVEMENTS
DESIGN MEMORANDUM NUMBER 1, GENERAL DESI3N

ABSTRACT

The purpose of this report is to recommend for construction a
plan of improvement for Oakland Harbor, in order to permit safe and
more efficient navigation of container vessels. Construction of bct
the Oakland Outer Harbor Deepening Project and the Oakland Inner
Harbor Deepening Project was authorized by the Water Resources
Development Act of 1986, 99th Congress, 2nd Session, PL99-662.

The Port of Oakland is a complete transportation/distribution
center with access to modern marine terminals specializing in
containerized shipments. This world class port is the largest on San
Francisco Bay, and one of the largest container ports on the west
coast- The Port of Oakland consists of an Outer Harbor, a Middle
Harbor and an Inner Harbor. The entrance channel to all three is
known as the Bar Channel, and will be included in the Oakland Cuter
Harbor portion for purposes of this Design Memorandum.

Oakland Outer Harbor includes the Oakland Bar Channel, an Outer
Harbor Entrance Channel an Outer Harbor Turning Basin Reach, and the
North End Reach. The recommended plan of improvement for Oakland
Outer Harbor would deepen the existing 3.4-mile Outer Harbor Channel
from 35 feet below MLLW to 42 feet below MLLW, and to relccate,
deepen and enlarge the turning basin.

Oakland Inner Harbor is 8.5 miles long. It includes an Iner
Harbor Entrance Reach, an Inner Harbor Reach, the Brooklyn Basin
Reach, Park Street Reach and a Tidal Canal that connects with San
Leandro Bay at Project Mile 8.5. The recommended plan of imprrovement
for Oakland Inner Harbor would deepen approximately four miles of
channel between the Entrance Channel reach and the Clay Street Fier -
from 35 feet below MLLW to 42 feet below MLLW. The channel would ce
widened at the entrance to Inner Harbor, at Mile 3 cf the Inner
Harbor Channel and at the upper project terminus. in addition, a
turning basin would be provided.

The channel configuration for Oakland Outer and Inner Harbors
was optimized by means of a navigation simulation stdy w-4.icn modeled
conditions including vessel size and maneuverability, winds, waves,
currents, bottom and bank conditions, visibilty and mode.
operation.

Disposal of all new work dredged material is ctropcsed to be at
the Ocean Disposal Site Bl located 25 nautical miles outside the
Golden Gate. Maintenance dredging will be disposed cf at the
existing Alcatraz site.
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QAKAN HARBOR DEEP-CRAFT NAVIGATION IMPRVEMENTS
DESIGN MEMRANDUM NUMBER 1, GENERAL DESIG4

P IDrDATA

GENERAL DATA

Name Oakland outer and Inner Harbors, California

Authorization Water Resources Development Act of 1986 Public
Law 99-662

Location Alameda County, California

Purpose Navigation Improvements

Local Sponsor Port of Oakland

NAVIGATION DATA

Location East-Central San Francisco Bay near the Cities
of Oakland and Alameda, California

Length 7.4 miles

Depth 42 feet below MLW

Bottom Width Varies

Side Slopes 1 Vertical to 3 Horizontal

Dredging 6.5 million cubic yards

Disposal Ocean, Site BI

SECONCMIC DATA

Total Project First Cost $54,000,000

Associated Cots $4,481,000

Interest During Construction $3,189,000

operations and Maintenance $753,000

Average Annual Cost $6,158,000

Annual Benefits $26,800,000

Net Benefits $20,642,000

Benefit/Cost Ratio 4.4
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SECTION ONE

1. - INTRODUCTION

1.1. - Project Purpose

The Oakland Harbor channels are no longer adequate to
•fficiently and cost-effectively accommodate modern deep-draft

vessels. The recommended projeut will improve navigational safety
and efficiency of vessel movement in the harbors. The proposed
construction will reduce the potential for vessel collisions and
groundings, and will eliminate tidal delays by deepening and widening
the channels.

1.2. - Project Location

The project area of Oakland Harbor is on the eastern shore of
central San Francisco Bay, in Alameda County. The Outer Harbor
Channel is immediately south of the San Francisco-Oakland Bay Bridge
and the Inner Harbor Channel, locally called "The Estuary", is
developed in the natural estuary of San Antonio Creek which is
extended landward to Brooklyn Basin and separates the City of Alameda
from the City of Oakland.

1.3. - Existing Navigation Improvements

Ln the Oakland Outer Harbor, existing improvements consist of a
main waterfront deep-draft channel originating in the natural
deepwater of the Central Bay just southeast of Yerba Buena Island,
and extending across Oakland's .ay frontage. The existing
5.5-kilometer (3.4-mile) long channel is maintained at a depth of
-10.7 meters (35 feet) MLLW. The Oakland Bar Channel, 1.1-kilometer
(0.7-mile) long and 240 meter (800 feet) wide, provides an approach
to the junction of the Oakland Outer and Inner Harbor Channels. The
Outer Harbor Channel continues for 1.6 kilometers (I mile), varying
from 240 to 180 meters (800 to 600 feet) in width, then "doglegs" for
0.2 kilometer (0.1 mile) at a width of 185 meters (600 feet). Next,
the 1.3-kilometer (0.8-mile) channel configuration is used as a
turning basin, followed by a 290 meter (950 foot) wide channel 0.3
kilometer (0.5 mile) long. After an abrupt right turn, the channel
width tapers to 210 meters (700 feet). Approximately 580 meters
(1,900 feet) of the Bay Area Rapid Transit (BART) Transbay Tube
crosses under the northeasterly aligned 1.6-kilometer (1.0-mile) long
Entrance Channel at a 290 angle to the channel alignment where the
channel has narrowed to about 210 meters (700 feet) in width. See
Figure 1.

Oakland Inner Harbor branches easterly from the entrance of the
Outer Harbor, with the initial 0.8-kilometer (0.5-mile) length
located in the City of San Francisco. It continues alonq the common
boundary of the Cities of Oakland and Alameda, and consists
essentially of an improved estuary channel 10.7 meters (35 feet) deep
and 180 to 240 meters (600 to 300 feet) wide, and includes widened
areas and a turning basin contiguous with the tidal channel at the
eastern terminus of the Inner Harbor. These improvements,
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all maintained at an elevation of -10.7 meters (35 feet) MLLW,
include parallel rockfill jetties about 2.4 kilometers (1.5 miles)
long located near the waterway's entrance. A channel is also
maintained at 7.6 meters (25 feet) deep and 90 meters (300 feet) wide
around the north side of Government Island (Fig 2).

1.4. - Prior Reports

Oakland Inner Harbor Calirornia, Deep-Draft Navigation Final
Feasibility Study and Environmental Impact Statement - April 1984.
The Final Feasibility Study for Oakland Inner Harbor was prepared
under the direction of a Congressional Resolution dated May 10,
1977. The draft Feasibility Report recommended an optimum depth for
the Inner Harbor of 13.1 meters (43 feet) below Mean Lower Low Water
(MLLW). Revisions of the benefits by the Board of Engineer for
Rivers and Harbors (BERH) indicated an optimum depth of 12.8 meters
(42 feet) and inclusion of the turning basin.

Oakland Outer Harbor California, Deep-Draft Navigation
Improvements - Feasibility Report - February 1977. The Feasibility
Report was prepared under direction of the House Resolution dated 14
June 1973. The study was undertaken as an interim report under the
San Francisco Bay In-Depth Study. The Feasibility Report determined
that it was in the best interest of the Federal Government to provide
a wider channel and turning basin area deepened to -12.8 meters (42
feet) MLLW.

Oakland Inner Hatbor - General Design Memorandum No. 1 - October
1970, Revised December 1972. Oakland Inner Harbor has been develcoped
over many years. The first Lmprovements were authorized in 1374.
The present channel was constructed in accordance with the 1972
General Design Memorandum. This provided for 11.1 kioometers (6.9
miles) of Inner Harbor Channel to a depth of -10.7 meters (35 feet).
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SECTION TWO

2. - PROJECT AUTHORIZATION AND RECOMMENDED PLAN

2.1. - Project Authorization

Construction of both the Oakland Outer and Inner Harbor
Deepening Projects was authorized by the Water Resources Development
Act of 1986, 99th Congress, 2nd Session, Pubiic Law 99-662.

2.2. - Authorized Plan

The plan authorized for Oakland Outer Harbor in 1986 called for
widening and deepening of the existing 5.5-kilometer (3.4-mile)
Oakland Outer Harbor Channel to -12.8 meter (42 feet) MLLW. The
widt of the Outer Harbor Entrance Channel would vary from 340 to 240
meters (1,100 to 800 feet). The next 1.4 kilometers (0.9 mile) would
be widened to eliminate the "dogleg" and to form a turning basin 550
meters (1,800 feet) in diameter. The next 0.8 kilometers (0.5 mile)
would be reduced to 260 meters (850 feet) in width, and the 0.5
kilometer (0.3 mile) long sharp right turn would be tapered to 180
meters (600 feet) because of channel constrictions. This plan would
require the dredging of approximately 3.75 million cubic meters (4.9
million cubic yards) of bottom sediments, which would be disposed of
at the Alcatraz Site SF-il during the ebb tide cycle. Maintenance of
the channel would result in the dredging and disposal of an
additional 67,000 cubic meters (88,000 cubic yards) cf material
annually. Channel widening would require an extension of the stone
blanket protection over the Bay Area Rapid Transit (BART) Transbay
Tube, and the relccation of six anode trays and support platforms.

The authorized plan for Oakland Inner Harbor called for
deepening the existing navigational channels from -10.7 meters (35
feet) to -12.8 meters (42 feet) MLLW, between the Oakland Inner
Harbor Entrance Channel and the Clay Street Pier at Project Mile
4.4. The channel width would taper from 360 meters (1,175 feet) to
160 meters (525 feet) at the Entrance Channel, and then narrow to 140
meters (460 feet) between the rubblemound jetties. Bend widening at
Project Mile 3.0 (4.8 kilometers) would provide the minimum clearance
for a vessel with an overall length of 290 meters (960 feet) to
safely navigate a 270 turning angle. The widened area varies from
270 to 180 meters (900 to 600 feet). A 370-meter (1,200-foot)
diameter turning basin would be provided between the American
Presidents Lines and the Charles P. Howard terminals. The upper end
of the project, adjacent to the Charles Howard terminal, would be
widened ranging from 220 to 300 meters (700 to 1,000 feet). This
plan would reuire the dredging and disposal of 3.36 million cubic
meters (4.4 million cubic yards) of material, which would be disposed
of at Alcatraz. The annual maintenance with this project would
require the dredging and disposal of an additional 54,000 cubic
meters (70,000 cubic yards) of material.
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2.3. - Recommended Plan

For the Oakland Outer Harbor, the recommended plan of
improvement calls for deepening the harbor from -10.7 meters (35
feet) to -12.3 meters (42 feet) MLLW and widening the south side of
the Bar Channel from 240 to 270 meters (800 feet to 900 feet). The
apex of the bend between the Bar and Entrance Channels will be
removed, and the north side of the channel widened. The knoll
adjacent to the end of the Seventh Street Complex is reccnamended for
removal The "dogleg" at the northeastern end of the Seventh Street
Terminal will be eliminated, and the turning basin will be relocated
and enlarged by widening the north side of the channel opposite
berths 32 and 33 (formerly D and E) in the Matson Terminal near
Project Mile 2.0 (3.2 kilometers). At Project Mile 2.25 (3.6
kilometers), approximately 580 meters (1,900 feet) of channel will be
widened 110 meters (350 feet) to accommodate the existing wharf. In
the final 1,400 meters (4,600 feet) of the project, the berths wfl1
be widened to 38.1 meters (125 feet), which will narrow the channel
to a width which varies from 260 to 180 meters (850 to 600 feet).
See Plates 1 and 2.

Modifications to the BART appurtenances will not be necessary
due to channel realignment that resulted from the navigation
simulation study conducted by CAORF (see Section 3.11 and Appendix
D). Channel widening called for in the Feasibility Report required
four anode array platforms to be relocated, along with their cathodic
protection cables which connect to the BART Transbay Tube. The
simulation study was performed to provide the minimum dimensions
required for safe and efficient ship transit through the Bar and
Outer Harbor entrance Channels. The Recommended Plan widens the
Entrance Channel west of the BART tube. The only BART facilities
that would be affected by this project are anode cables which cross
the channel. These cables are deeper than -16.8 meters (55 feet)
MLLW. The Transbay Tube is over 18.3 meters (60 feet) below MLLW.
Coordination with BART officials has been made and the BART District
is in agreement that the modifications will not be required.

For the Oakland Inner Harbor, the recommended plan of
improvement specifies the deepening of the Inner Harbor channel from
-10.7 meters (35 feet) to -12.8 meters (42 feet) MLLW between the
Entrance Channel reach and the Clay Street Pier, a distance of
approximately 6.4 kilometers (4 miles). (Refer to Plates 3 thru 6).
The recommended plan also includes widening within the Entrance
Channel Reach as follows:

The northern channel boundary will be moved northward to
coincide with the U.S. Pierhead and Bulkhead iLne off the end of the
Seventh Street Terminal, and then taper in to meet the existing
channel limit at approximate Project Mile 1.0 (1.6 kilometers).

The southern channel boundary will be shifted south by 61.0
meters (200 feet) at the turn into the Entrance Reach, and by 45.7
meters (150 feet) beyond the turn. East of the mouth of the Middle
Harbor, the widened channel will taper in to meet the existing
channel limit at approximate Project Mile 1.0 (1.6 kilometers).
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The modifications described above result in a channel width of
360 meters (1,180 feet) off the southeast corner of the Seventh
Street Terminal which transitions to 220 meters (720 feet) at
approximately Project Mile 1.0 (1.6 kilometers). The channel then
grdually narrows to a minimum width of 130 meters (435 feet) between
the stone jetties near Project Mile 1.6 (2.6 kilometers), then widens
to 140 meters (460 feet), and flares out to 175 meters (575 feet) at
the beginning of the channel bend opposite the terminals for the
Anerican Presidents Lines. This channel bend will be widened to a
maximum width of 270 meters (900 feet), and then taper to 180 meters
(600 feet) to meet the existing width of the channel. Additional
project features include providing a 370-meter (1,200-foot) diameter
turning basin between the Schnitzer Steel Products Company and the
Alameda Gateway Properties, and providing a 300-meter (1,000-foot)
radius fan-shaped area adjacent to the eastern end of the Charles P.
Howard Terminal. The project reach will terminate approximately 170
meters (550 feet) west of the Webster Street tube.

The existing U.S. Navy Sanitary Sewer Export Main, a
40.6-centimeter (16-inch) diameter cast iron pipe located under the
Inner Harbor Channel at approximate Project Mile 2.5 (4.0
kilometers), must be lowered to accommodate the proposed channel
improvements. Dredging of the ship channel necessitates relocation
of the existing sewer main from an invert elevation of -13.7 meters
(45 feet) MLLW to a depth approximately 3.7 meters (12 feet) lower.

Approximately 5.0 million cubic meters (6.5 million cubic yards)
of material will be dredged from the Federal portion of Oakland
Harbor ChanneL Dredged material will be disposed of at Site B!, an
ocean disposal site located approximately 46.0 kilometers (24.9
nautical miles) outside the Golden Gate.

The original dredging concept was to use hydraulic cutterhead
dredges only for both Inner and Outer Harbors. The Outer Harbor
dredged spoils were restricted to ebb tide disposal only. The
present dredging concept calls for dredging with clamshell and
disposal at the designated ocean site Bl.
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SECTION THREE

3. - BASIS OF DESIGN

3.1. - Geology

Oakland Harbor is situated in a natural depression or drainage
area in the broad, low-lying plain bordering the eastern shores of
San Francisco Bay. Ground level elevation in the vicinity of the
harbor ranges from sea level to approximately 9.1 meters (30 feet).
The bedrock beneath the Bay plain, consisting of Franciscan sandstone
and shale, forms a trough-like depression which cants eastward. The
Oakland Harbors have been excavated into late Pleistocene and Recent
sediments of eastern San Francisco Bay. Recent sediments deposited
in the bay consist of very soft to soft silty clays and loose silty
and clayey sands, and are commonly referred to as Younger Bay Mud, or
just Bay Mud. The Younger Bay Mud varies in thickness from a few
meters along the shoreline to greater than 15.2 meters (50 feet) at
the entrance to the Oakland Outer Harbor. The Younger Bay Mud has
been undergoing deposition in the Oakland area for approximately the
last 6,000 to 8,000 years. Underlying the Younger Bay Mud is the
dense to very dense, fine grained Merritt Sand, probably a beach
sand, and stiffer clays with interbedded sands of the Posey Formation
(upper part of the Older Bay Mud). Both the Merritt Sand and the
upper part of the Older Bay Mud are late Pleistocene deposts. The
stiff clays of the upper part of the Older Bay Mud are considered to
be overcnsolidated and, therefore, may have either had a greater
thickness of sediment overlaying them or, more probably, were exposed
to consolidation by desiccation during a lower sea level stand. A
lower stand of sea level would have been caused by a glacial ice
sheet advance during the Wisconsin glacial period. The Older Bay Mud
under the Oakland Harbor area is considerably thicker than the
Younger Bay Mud. Bedrock is as deep as -132 meters (433 feet) MLLW,
and may be deeper under the Oakland Outer Harbor.

The Older Bay Mud consists of the Alameda, San Antonio and Pose'
formations. The Alameda formation is Middle Pleistocene in age and
is a thick section of stiff to very stiff alluvial and
marine-estuarine sediments with gravelly and sandy layers and
lenses. The San Antonio formation is Upper Pleistocene in age and
consists of very stiff to stiff marine-estuarine clays, probably
deposited during the Sangamon interglacial period, 70,000 to 100,0OC
years ago. Overlying the San Antonio formation is the Posey
formation which consists of stiff clays with sand layers and lenses.
There appears to be a sand layer near its base.

3.2. - Seismicity

Oakland Harbor Lies on the eastern side of the San Francisco Bay
region, an area of high seismic activity. The Oakland Outer Harbor
project lie- 7.2 to 11.3 kilometers (4.5 to 7.0 miles) west of the
Haward Fault nd 18.5 to 22.5 kilometers (11.5 to 14 miles) east of
the San Andreas Fault which traverses the San Francisco Peninsula.
Both faults have a right lateral, strike-slip sense of movement and
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trend in a general north/northwest direction. Because of the low
strength of the Bay mud and comparably steep cut slopes in the
existing harbor area, it is assumed that local slope failures will
occur during moderate to strong earthquakes.

3.3. - Soils

Subsurface soils explorations were performed to classify the
soils within the immediate project area. The soils encountered were
soft, silty clays and loose, silty and clayey sands of the Younger
Bay Muds, stiff, sandy to silty clays of the Older Bay Mud with
interbeds of medium dense to dense, silty and clayey sands, and dense
to very dense, fine-grained Merritt Sand. The Merritt Sand,
generally a silty sand, can vary locally to a poorly graded, fine
sand or to a clayey sand. See Appendix B.

3.4. - Side Slopes

Oakland Outer Harbor. The undrained shear strength of the soft,
plastic clays was taken as 1,500 kgs/sq. meter (300 psf) based on
laboratory test results. The strength (angle of internal friction)
for sands and slightly plastic silty sands was chosen as 320, with
a shear strength (cohesion value) of 240 kgs./sq. meter (50 psf).
Slope stability analyses were run using the Modified Swedish Arc
Method and side slopes of three horizontal to one vertical. The
design slope in soft, plastic clays has a static factor of safety of
2.48, but is unstable under dynamic conditions with a seismic
coefficient of 0.15. The limiting value for maintaining a safety
factor of approximately 1.14 for the slope in soft, plastic clays is
a seismic coefficient of 0.08. The design slope in sands and
slightly plastic, silty sands has a static factor of safety of 3.22
and is stable under dynamic conditions with a seismic coefficient of
0.15. A seismic coefficient of 0.24 is the limiting value for
maintaining a safety factor of approximately 1.13 for the slope in
sands and slightly plastic, silty sands. A major seismic event in
the project vicinity could be expected to cause slight sloughing of
the side slopes in the sands.

. Oakland Inner Harbor, Slope stability analyses were performed
for the existing riprap slopes within the entrance channel, for the
slope at the Navl Air Station Fuel Pier and for the IV:3H design
slope of the channel deepening along the toe of the existing slopes.
These sites are considered critical areas due to the lateral
restrictions within the channel boundary limits. A lV:3H design
slope is selected because of these restrictions and the need for some
stability under minor seismic conditions. The undrained shear
strength of the soft, plastic clays and silts is taken as 1,500
kgs./sq. meter (300 psf), based on laboratory test results. The
strength (angle of internal friction) for nonplastic silts and sands
is chosen as 310 with no cohesion. Slope stability analyses were
performed using the Modifed Swedish Arc Method. The design slope in
the soft, plastic clays and silts has a static factor of safety of
1.86, but is unstable under dynamic conditions with a seismic
coefficient of 0.15. The limiting factor for maintaining a safety
factor of 1.13 is a seismic coefficient of 0.07. The design slope in

GDM-10



nonplastic silts and sands has a static factor of safety of 1.31, but
is unstable under dynamic conditions with a seismic coefficient of
0.15. The limiting factor for maintaining a safety factor of 1.04 in
the slopes of nonplastic silts and sands is a seismic coefficient of
0.04. The results of the analysis for the existing slope provides
values equal to or slightly greater than the values of the design
slope. The factor of safety at other locations within the project is
expected to be equal to or greater than the values given above.

3.5. - Cross Winds and Currents.

The maneuverability of vessels in a navigation channel is
affected by the external forces exerted by currents. The magnitude
and direction of these forces dictate to what degree consideration
should be given to currents in the design of a navigation channel.
When the currents are generated parallel to the direction of vessel
motion, the momentum of the vessel will be increased or decreased,
depending on the direction of current relative to the vessel. In
such cases, the length of the navigation channel and the distance
required to stop a vessel are crucial. When the currents are
perpendicular to the direction of motion, the vessels tend to move
laterally in the direction of the current. In this case, vessels
must enter the channel on the up-cuet side to avoid being grounded
on the down-current bank of the channel. The currents at the fork of
the Outer and Inner Harbor Channels run basically perpendicular to
the channel. Ebb currents run in a northwest direction with maximum
velocities exceeding two knots, and tend to set ships toward the
northern bank of the channel Flood currents run in a southeasterly
direction and are generally not as critical as ebb currents, due to
their lower velocities.

Winds also exert an external force on vessels operating in the
channel, and tend to set a ship in the downwind direction. Winds at
Oakland Harbor are predominantly from the west-southwest through
west-northwest These adverse conditions are as shown on Fig. 4.

3.6. - Physical Constraints

There are no constraints to widening the Oakland Bar Channel.
The Outer Harbor Entrance Channel is unconfined on the north side,
except for some BART anode cables and array platforms located just
outside of the existing channel slope near the southerly end of the
Seventh Street Terminal. Berthing piers impose widening restrictions
on the right side at the Outer Harbor Entrance Channel (Seventh
Street Terminal), at the "dogleg" and at the turning basin. The
remaining 1.3-kilometer (0.8-mile) reach is lined on both sides with
piers parallel to the channel. The width of this terminal portion of
the channel is the distance between the outside edges of the berthing
areas. The Lccal Sponsor plans to widen the berthing areas to 38.1
meters (125 feet), which will reduce the channel width by 30.5 meters
(100 feet). This area is restricted to one-way traffic, and ships
entering this area must turn with tug assistance, when vessel leng-th
allows, or back down to the turning basin.
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In Oakland Inner Harbor, existing piers, wharves and riprapped
banks impose constraints to channel widening at many locations. The
channel is severely confined between Project Miles 1.5 and 3.0 (2.4
and 4.8 kilometers) due to containment between two historical rubble
jetties which form the channel banks. The presently authorized width
of the channel to Fortmann Basin is 180 meters (600 feet). A channel
bottom width of less than 180 meters (600 feet) exists at certain
constricted locations along the channel with the current depth of
-10.7 meters (35 feet) MLLW. The minimum channel width occurs
between the riprapped banks near Project Mile 1.6 (2.6 kilometers).
Deepening the channel within the confines of the rock slopes will
require a further reduction in channel bottom width to prevent
undermining of the existing banks.

3.7. - Description of Design Vessels

The vessels for which the Caklind Harbor Channels were sized are
Third Generation Panamax container ships. The Panamax is built in
two versions; the first has a 32.0-meter (105-foot) bea:.u, an overal
length of 260 meters (860 feet) and a capacity of 3,000 TEU's
(twenty-foot equivalent units; a container with dinensicns of 6.1 m x
2.4 m x 2.6 m [20' x 8' x 8-1/2'1); the second has a 32.0-meter
(105-foot) beam, an overall length of 290 meter (950 feeti and a
capacity of 4,000 TEU's. Maximum velocities for the two Panamax
versions are 42.6 and 31.5 kilometers/hr. (23 and 17 knots),
respectively.

The design vessels used for model simulation was the Econ
containership. Length over all (LOA) was 290 meters (950 feet) with
a beam of 32.3 meters (106 feet) and a 11.0 meter (36 foot) draft.
The baselie vessel used for verifying the present conditions was the
SL-18 (220 m [7231] LOA, 29 m '95' beam and 9.7 m [32'! draft).
Dimensions of these ships are as follows:

SHIP TYPE BEAM OVERALL LENGTH LOADED DRAFT SPEED
(m: ft) (m,, Ift) (m i t) (km/hr i kn)

Paramax - 1 321105 262'860 10;33 43 23
Panamax - 2 32 105 290 950 12 38 32 17
SL-18 29 95 220 723 10 32 37 20
Econo-ship 32;106 2901950 1136 33 IS

3.8. - Navigation Requirements

The Oakland Bar Channel, an unconfined, 240-meter (200-fct)
wide channel which provides ingress and egress for ships operating
between San Francisco Bay and the Oakland Harbor Channels, is subject
to severe cross winds and currents which make maneuvering the larger
vessels very difficult- In response to the concerns of bar pilots,
widening of the Bar Channel was investigated as part of the
navigation simulation studies conducted for Oakland Harbors Se(
Fig. 6.

Strong cross-currents and winds at the fork of the inner and
Outer Harbcrs, combined with the knoll adjacent to the end of the
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Seventh Street Terminal and the short radius of the turn into the
Inner Harbor, make navigation in this area difficult. Inbound
vessels operating during strong ebb tides risk running aground in the
shallow water off the end of the Seventh Street Terminal.

Another area of concern is the Inner Harbor channel bend at
Project Mile 3.0 (4.8 kilometers). Panamax vessels of 260 meter (860
foot) length are presently turned in front of the American Presidents
Lines Terminal. Because of the restricted width of the channel, this
maneuver requires a highly skilled pilot and ideal conditions. The
construction of a turning basin will be required to accommodate the
290-meter (950-foot) design vessels, since they will not be able to
turn within the confines of the existing channel.

3.9. - One-Way Design Considerations

Upstream from the 1.1-kilometer (0.7-mile) long Oakland Bar
Channel, the 1.6-kilometer (1.0-mile) long Outer Harbor Entrance
Channel is constrained to one-way ship passage when wind and current
conditions warrant. In addition, there are width limitations of 180
meters (600 feet) at its northeastern end and 160 meters (530 feet)
at the adjoining 0.2-kilometer (0.1-mile) long "dogleg" which make
maneuvering the large container ships an extremely difficult task.
Following the 1.3-kilometer (0.8-mile) long widened area which serves
as a turning basin, the remaining 1.3 kilometer (0.8-mile) channel is
lined on both sides with piers parallel to the channel. Widening the
berthing areas to 38 meters (125 feet) will reduce the channel width
by 30.5 meters (100 feet). This area is restricted to one-way
traffic, and ships entering this area must turn with tug assistance,
when vessel length allows, or back down to t-he LitLed turning basin.

The Bar pilots assert that they will not operate in a two-way
mode in the Bar Channel, due to severe cross-currents in this reach.
Navigation in these currents requires the use of various strategies,
and differing ship paths, for inbound and outbound transits to and
from the Harbors, dependent on the tidal stage- The only reach that
is available, at least some of the time, for two-way operations is
the Entrance Channel. Considering that a transit of this
1.6-kilometer (.0-mile). long reach takes only ten minutes, there is
a BART anode tray platform about .Ilway along the northern edge of
this reach that would need to be relocated if the channel were
widened, and that ships are required to pass the vessels docked near
the end of the Seventh Street Terminal as far away and as slowly as
possible so as not to damage them, it is unjustified to operate the
Entrance Channel in a two-way mode.

Statistics in "Waterborne Commerce of the United States", Part
4: Waterways and Harbors, Pacific Coast, Alaska and Hawaii, by the
Water Resources Support Center indicated that a total of 10,509
inbound and outbound vessel trips were made in 1984 in Oakland
Harbor. This amounts to 15 ships per day in each direction in the
Bar Channel. The probable distribution of this traffic, each way, is
seven ships per day to Outer Harbor and eight to Inner Harbor. Based
on this assumption, ships will enter the Bar Channel every 48 minutes
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and the Entrance Cannel every hour and 43 minutes. Since traffic to
Oakland is predominantly liner service which adheres to strict
arrival and departure schedules, there is Little likelihood of random
vessel trips causing traffic congestion.

One-way traffic operations could cause occasional delays of 10
to 15 minutes if two ships approached the channel concurrently from
opposite directions. However, as the result of a survey of the major
steamship lines calling on the Outer Harbor terminals in the heavy
traffic month of July 1986, the Port of Oakland noted that there were
no passings in the channel for the entire period.

In Oakland Inner Harbor, existing piers, wharves and riprapped
banks impose constraints to two-way navigation at many locations.
The minimum channel width of approximately 150 meters (500 feet)
occurs between the riprapped banks near Project Mile 1.6 (2.6
kilometers), where deepening the channel within the confines of the
rock slopes will require a further reduction in channel bottom
width. This does not detract from the usefulness of the channel
where one-way passage for large vessels is already in effect in
accordance with safe piloting practices. Larger container ships
utilizing the harbor can be expected to ex-erie-nce some delays under
adverse weather and water conditions.

Although the design for the Outer Harbor was based on two-way
operation in the Feasibility Report, discussions with the Bar pilots
and representatives of the Port of Oakland resulted in the decision
to design both the Outer and Inner Harbors for one-way operation,
based on the design constraints.

3.10. - Model Simulation Studies

The Computer Aided Operations Reseurch Facility (CAORF) of the
U.S. Maritime Administration was commissioned to perform a navigation
simulation study of the Oakland Harbor Channels, using the guidelines
in ER 1110-2-1403, 21 January 1985, Engineering and Design:
"Hydraulic and Hydrologic Studies by Corps Separate Field Cperating
Activities and Others". The Water-ways ExperLment Station Hydraulics
Laborator-y (WES) provided tec.hnical assistance to the San Francisco
District and the San Francisco Bay-Delta Model provided current ata
for use in CAORF's simulator.

Two variations from the authorized plan were prepared for
Oakland Outer Harbor (Plan Y and Plan Z), utiing suggestions from
the Bar Pilots Association and the design criteria in EM 1i0-2-1513,
8 April 1983, Engineering and Design: "Hydraulic Design of Deep-Draft
Navigation Projects". (See Figures 5-7). Utilization of a
navigation ship simulator, operated by the Bar Pilots to test the
design vessel in the alternative channels, permitted the optimization
of the channel design. The study included simulation of turning
maneuvers and the effects of passing ships on ships moored at the
Seventh Street Terminal. The results of the simulaticn study report:
"An Evaluation of Alternative Channel and Tuning Basin Designs for
the Inner and Outer Harbors of Oakland, CA" is included in AppendLx
D. The gecetrics resulting from the simulator study are shown on
Fig. 8.
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Significant safety benefits would be derived from widening both
sides of the bar channel and removing the knoll adjacent to the end
of the Seventh Street Complex. The knoll has been the location of
several groundings and near groundings during simulator runs. In
addition, the ship maneuvering options available to the pilot would
be greatly increased by bringing this area down to project depth.
Removing the knoll would also improve access to berth 24 (formerly
berth "J") of the Seventh Street Terminal (the roll-on, roll-off
facility).

North side widening primarily benefits the Outer Harbor by
minimizing wake damage to moored ships. Channel boundaries
determined by the simulation study will provide for a turning basin
adequately sized for the design ship to negotiate a safe turn,
considering the variable current and wind conditions in this area.

South side widening largely benefits the Inner Harbor. Ships
entering or leaving the Inner Harbor Entrance Channel must negotiate
a 300 turn. The model simulation indicated that the proposed
,idening of the southern side of the Bar Channel and Ent-rance Channel
is required for safe transit of large containerships on flood tide.

3.11. - Channel Configuration

The design width for safe navigation in a channel is based on
vessel size and maneuverability, traffic conditions, winds, waves,
currents, bottom and bank conditions, visibility, traffic conditions,
mode of operation and ship turning basin requirements, etc.
Conditions varj throughout the length of the harbor channel.
Therefore, channel dimensions are addressed by reaches.

3.11.1. - Oakland Bar Channel.

This 1.1-kilometer (0.7-mile) long channel provides ingress and
egress for Outer and Inner Harbor Channels. The Bar Channel is an
unconfined 240-meter (800-foct) wide channel subject to cross- winds
and currents which can accommodate two-way traffic under ideal
conditions: smaller vessels, light winds, light currents, good
visibility and no extreme shoalin.g. This channel will be widened to
270 meters (900 feet) to accommodate the design ship, and the
northerly angle point joining the Entranc- Channel will move 640
meters (2,100 feet) westerly to permit better approach and exit
paths.

3.11.2. - Outer Harbor Entrance Channel.

This 1.6-kilometer (1.0-mile) long channel provides entrance to
the Outer Harbor from the junction with the Inner Harbor Charnel, and
also accesses the Seventh Street Terminal located to the right upon
entering the channel. The Outer Harbor Entrance Channel is
uncnfined on the left, excezt for some BART anode cables and array
platforms located just outside of the existing channel slope near the
southerly end of the Seventh Street Term inal General conditions for
the Entrance Channel are variable. Adverse factors consist of
shoaling on the northwesterly side of the channel along the southerly
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end, and maneuverability constraints due to the short turning radius
entering from the Bar Channel. This reach is more likely to be
subjected to strong currents and winds, and on occasion to seasonal
fog and low visibility. Lack of adequate channel width promotes the
risk of a moving vessel colliding with berthed ships at the Seventh
Street Terminal or setting up a wake or surge which could damage
berthed ships or break mooring lines. The channel width will vary
from 360 meters (1,175 feet) at the confluence with the Inner Harbor
to 180 meters (600 fect) near the existing "dogleg" at the junction
of the Turning Basin Reach.

3.11.3. - Outer Harbor Turning Basin Reach.

The next 1.4 kilometers (0.9 mile) includes both the existing
"dogleg" and the area presently used as a turning basin. Although
the designated location of the turning basin is at the bend in the
upstream reach of the harbor, it is narrow and confined by service
terminals on bcth sides; the area adjoining the "dogleg" is actuali'!
used for turning large ships because it provides more room and has
berths along the south side only. The configuration of this ch nnel
reach will be widened on the westerly and easterly sides to eliminate
the constricticn imposed by the "dogleg", with its potential for
grounding vessels trying to make radical changes in course, and to
include an enlarged turning basin. Channel bcundaries determined by
the simulation study call for a 430-meter (1,420-foot) diameter
turring basin, adequately sized for the design ship to negotiate a
safe turn. Variable current and wind condi ions in this area recuir
good pilotage and close tug control during the ship turning
cpe raticn, par-icularly concerni-g the design-sized ship. Present'y,
260-meter (850-foct) long c ntainer shL'ps turn n this area usino ICw
and stern thrusters.

3.11.4. - North End of Oakland Cuter harbor.

The Nort-h End is a dead-end harbor channel t,:enong for an
additional 1.3 kilometer (0.S mile) beycnd the tur.Lno basin an-
confined between rows cf eKxisting Piers. fhis is a ccngested rea
into which, if large container ships enter, they have to back out of
again, often requirng tug assistance to reach the turning basin. A
decreasing channel width and adverse wind effe --s f a r her cCntr_'-t
to poor conditions. The existing width bmetween pierhead lines varies
from about 340 meters (1,100 feet) to as little as 260 meters (351
feet). Subtracting the 38-meter (125-foct) bert-hLng area from either
side of the channel leaves a total of 260 meters (250 f=et, tc 13
meters (600 feet) remaining for navigation. Pier ccnstraints cc not
allow further widening of this channel.

3.11.5. - Oakland Inner Harbor Entrance Channel.

This reach provides s-raight access to Inner Harbor, and by a
turn of approximately 350, access to the Oakland Middle Harbor
facilities of the Oakland Naval Supply Center. Ships cceratin;g Ln
this unconfined channel are subject to cro-s-winds and currents, and
the eddy shed by the Seven,.h Street Termina! d-uring flood tides.
Simulation study results dcnonstrated the need ror wienming both
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sides of the channel to provide for safe transit of large
ocntainerships during ecxtreme tidal conditions. The northern channel
boundary will be movedto coincide with the U.S. Pierhead and
Bulkhead Line off the end of the Seventh Street Terminal, and then
taper in to meet the existing channel limit near Project Mile 1.0
(1.6 kilometer). The southern channel boundary will be shifted out.
by 61.0 meters (200 feet) at the turn into the Ent-rance Reach, and by
46 meters (150 feet) beyond the turn to a point east of the mouth of
Middle Harbor. The channel then tapers in to meet the existi .
channel Limit at approxi-mate Project Mile 1.0 (1.6 kilometer). From
this point, the channel narrows to a minimum width of 130 meters (435
feet) inside the entrance to the riprapped channel banks at Projec-
Mile 1.6 (2.6 kilometers).

3.11.6. - Oakland Inner Harbor Reach to the End.

The channel is severely confined between Project Miles 1.5 and
3.0 (2.4 and 4.8 kilometers) due to containment between two
historical rubble jetties which form the channel banks. Channel
dimensions are based on a series of cross sections taken within the
confined reach, and are designed to the maximum width permissible
without undermLning the existing slopes. Channel dimensions are
determined to be 130 meters (435 feet) at Project Mile 1.6 (2.6
kilometers), widening to 140 meters (460 feet) at Project Mile 2.0
(3.2 kilometer) and to 180 meters (575 feet) at the beginning of the
channel bend at Project Mile 2.9 (4.7 kilometers).

The confined channel reach is subject to mild longitudinal
currents and prevailing winds which act Ln close alignment with the
channel. For a poorly handling vessel cperating under one-way
traffic conditions in a channel with strong yawLng forces, Corps of
Engineers c-teria specifies a maneuvering lane equal to 200 percent
of the beam width of the design vessel and bank clearances equal to
150 percent. (See Figure 9). This results in a minimum channel
width of 160 meters (525 feet); however, because of the relatively
protected nature of the channel within the confines of the riprapped
banks, and the assumption that ship transits will occur under
favorable weather and current conditions, under navigation by skilled
and experienced pilots, the recommended channel widths are ccnsidred
adecuate. It must be recognized, however, that larger ships may
experience delays under less favorable conditions.

At Project Mile 2.9 (4.7 kilometers) opposite the American
President Lines terminal, the channel will be widened from 1S0 meters
(575 feet) to a maximum of 270 meters (9CC feet), to enable ships to
safely negotiate the 270 bend in the channel. The bend widenLng
will also facilitate tug assisted turns of vessels up to 860 feet in
length, which currently turn in this area. The proposed widening is
fully supported by the local pilots association and the local
sponsor. The channel then tapers to conform with the existing
channel width of 180 meters (600 feet) at Project Mi e 3.5 (5.6
kilometer-s), and follows the existing channel limits to the term,'nus
at Project Mile 4.4 (7.1 kilometers).
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Additional project features include a 370-meter (1,200-foot)
diameter turning basin between the Schnitzer Steel Products Company
and the Alameda Gateway Properties to accommodate the design vessel,
and a 300-meter (l,000-fct) radius fan-shaped area off the eastern
end of the Charles P. Howard Terminal. Corps criteria specifies a
turning basin diameter equal to 150 percent of the length of the
design vessel, or 1.5 x 290 meters (950 feet) = 430 meters (1,425
feet). In recognition of the protected nature of the Inner Harbor
and the limited open water space available between the permanen-t
shore structures, the 370 meter (1,200 foot) diameter turning basin
was determined to be appropriate for this channel. Discussions with
the local pilots association in June 1985 resulted in the
confirmation of this dimension.

The fan-shaped area is needed for vessels to efficiently utilize
the facilities of the Charles P. Howard Terminal. This feature will
enable vessels to nose into and pivot out of the "v" shaped notch
prior to docking. Without this improvenent, vessels wcuid need to be
backed into the berths after turning in the recommended turn.ing
basin. This mode of operation is not only inefficient, but would
cause undue wear on the ship propellers, wihich are not intended to be
operated in reverse. The dredging asscciated with -his feature
(approximately 45,900 cm :60,000 cy) is less than one percent of the
total project dredging, and for this relatively small amount, the
project will be enhanced.

Correspondence in support of the dimensions and locations of the
proposed turning basin and fan-shaped maneuvering area have been
received from the Port of Oakland, American Presidents Lines, Ltd.,
San Francisco Bar Pilots and California Inland Bar Pilots
Association.

3.12. - Channel Depth

It is not economically optimum to improve channel depths to
eliminate all delays for the largest vessels projected to use the
Oakland Harbors. Channel dimensions provided are adecuate to
accommodate most foreign and domestic vessels expected to be serviced
over the near term. The optimization of channel depth assumes
underkeel clearance allowances consistent with observed operation of
container ships at Oakland Harbor. Based on the econoric analysis in
the feasibility study, net National Economic Development (NED"
benefits are maximized at project improvement depth of -12.3 meters
(42 feet) MLLW.

3.13. - Aids to Navigation

Channel widening in various reaches will necessitate the
relocation of existing navigation aids or installation of new
equipment at angle points and chanel boundaries. These relocations
or installations would be made by the U.S. Coast Guard, with the
cooperation of the San Francisco Bar Pilots Association. As part of
their maintenance program, the U.S. Coast Guard has plans to relocate
and replace the three buoys in the new Outer Harbor turnilng Casin
area with fixed p~le structure beacons. Since this work was
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scheduled regardless of channel mprovements, no project costs are
assigned to this action. Five new buoys will be needed in the Inner
Harbor. Two buoys will define the southern boundary of tlhe widened
Bar and Entrance Channel, and three bouys will define the bounCries
of the 365.8 meter (1,200 foot) diameter turLing circle. This work
will be performed by the Coast Guard at an estimated cost of $60,C0C.

3.112. - Modifications and Relocations

The only relocation for this project involves the U.S. Navy
Sanitary Sewer Export Main. The existing 40.6-centimeter (16-i:,ch,
diameter cast iron sewer main crossing, located under the inner
Harbor Channel at approximately Project Mile 2.5 (4.0 kilometers),
must be lowered to accommodate the proposed channel improvements.
Dredging of the ship channel necessitates relocation of the existing
sewer main frnm an invert elevation of -13.3 meters (45 feet) MLLW to
approxLmately -17.3 meters (58.5 feet) MLLW. Construction of the
relocation will Lnvolve trenching excavation (Lncluding removal of
rock protection from the channel side slopes) for the installation of
valves, laying of approximately 290 meters (950 feet) of new pipe on
a bypass alignment, removal of the 200-meter (660-fot) length of
existing pipe located under the channel bottom, backfill and
placement of new riprap on the side slopes. The detailed project
cost estimate for performing this work is presented in Table VIII.

No modifications will be required by this project for the BART
facilities or cable crossings, all of which are sufficiently deep for
the recommended constroction. Caution will have to be exercised
during dredging to avoid damage to these facill:ies.

3.15. - Rights-of-Way

The rights-of-way necessary for project Lmlementation Lnclule
three piers that are in the proposed proje= area. Part or aLI of
these piers must be removed to clear the ship turning basin in
Oakland Inner Harbor. Pier No. 2, located on the 0akdlnd sire Df the
harbor, is owned by the local socnscr and is pres ntly ,mde- lease to-
Sd-nitzer Steel, a scrap metal operator. On January 16, 1937, the
Sponsor served written notice to the lessee to terLnate the lease
and vacate the pier. The property will be vacated by April 1, 193.
No problems are anticipated in removing the pier. The other two
piers, Nos. 2 and 4 located on the Alameda side of the channel, are
owned by the City of Alameda and a private interest The exercise cf
Navigational Servitude by the Government will orovie all rihs
needed for the project.

3.16. - Contaminated Material

Sediments frm the proect have been tested in accordance with
evaluation procedures for Section 103 as descried in the Ccrrs'
Management Strategy and Decision Mak-:r-j Franework for dredged
material. Approximately 206,000 cubic meters (270 cubic yards) of
fine-grained consolidated material within the turning basin at the
terminus of the Inner Harbor Channel, known as the Schnitzer Steel
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-.d Todd Shipyard areas, is octentially unsuitable for unrestricted
open water disposal because of potential contamination and
bioaccumulation. Degree of conriamLnation cannot be determined
withcut time consuming additional biological testing, which would
delay start of construction of the project. The material will,
therefore, be treated as if it were known to be contamLnated. in
accordance with the Management Strategy, an appropriate contrc
measure for potential benthic effects is capping. The technical
feasibility for sapping as an alternative for disposal of the
contaminated sediments from the Inner Harbor Turning Basin is
described.

The capping concept can be summarized as three basic
compcne-nts: (1) controlled, accurate, subaqueous placement of the
contaminated dredged material; (2) isolation of the contaminated
material from the receiving environment (typically with a covering or
cap of clean sediments); and, (3) monitoring and maLntenance of the
site. The term "ccntamuinated" refers to those sediments which are
ccnsi1sera unsuitable for urrestricted ocean disposal while the te=m
"clean" refers to those sediments which are accertable for ocean
disposal.

Capping refers to level bcttcm caping as is routinely practiced
by the Corps' New England Division and New Ycrk Distzict. As the name
suggests, cv-bcttm oapping projects involve t-he olacement of the
contamnated material on the existing flat or gently sloping bottom
J- a discrete mouund. Capping mater- is then aoiLed over the mound
to assure adequate coverage.

3.16.1. - Previous Capping Projects.

A sufficient number of capping projects have ieen completed
under a range of conditions to establish that tse concept is
tech.nicalv and cperaticnaiy feasible. The majority of the reported
projects were the level-bottom design in which contaminatel-
fine-graL-ed sedimenrt was excavated by clanshell dredge and pac- by
conventional bcttom-dumping bares or scows. The can material was

y,7i-ally s;t and/or fine sand that was placed over the munds zv
either scows or a conve-nticnal hopter dredoe discsal. "one _-
reports noted any difficulty in producing wel -def-ne discrete
mounds.

In general, descriptions of the poj4 s Lndicated that e
s-edi ent formed a very steep-sided central mound with a radius cf
120-150 meters (400-5'0 feet) and a height of several feet.
Following a sharp break in slope, material c-ntinued in a d-ocsit p
to several inches th"ick over an annular area e, :tanding an additina-
120 to 150 meters (400 to 500 feet). in these projects, no attempts
were made to cover the mound with a cao of uniform thickness.
Coverage was achieved by pint pl ace.ment cf relatively large volum.es.
of capping sediment (at least 2 to 3 tires the underiviL.
conta-z-inated mound volume. in the f resorted cases heret
disposal project was not considered entirely successful (e.g.,
Central Lcng is!and Sound Can Site No. 1 and No. 2), the difficulties
were traced to prcblem s with positionina - or control! rath-erta to
equipment or design.
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Ex-periences at several heavily monitored level-bottom capping
projects indicate that mechanically dredged sediment can be deposited
in discrete mounds and successfully capped. Conventional equipment
and operational technicques can be used, provided special attention is
given to precise positioning and overall control of the cperation.

3.16.2. - Sediment Characterization.

Detailed physical characterization of the sediments to be
dreged are found in Section 3.3 and Appendix B. The upper layers of
sediment in bcth the turning basin and channel are primarily a silty
clay. Lower layers are composed of either silty sands or
consolidated silty clays. There are some areas in the protect where
the material is predominantly a silty sand. Previous dredging
experience indicates that clumping would he evident with removal by
clamshell dredge. Chemical composition of the bulk sediment and
results of elutriate tests, bioassays, and bicaccumulation testing
are found in Appendix A of the SEIS.

3.16.2. - Disposal Site Description.

The proposed I. and B l ocean disposal sites have been identified
as a potential capping sites. information on the site
d characteristics, including bathymetry, currents, and geoctechnical
properties of in situ sediments has been collected. The
characteristics of the sites which are pertinent to this cappinc
evaluation are summarized in the following paragraphs.

Site B1 is located farther scu--hwest of the mcuth of the bay at
a haul distance of approximately 56.3 km (30.4 nmi) from the Golden
Gate Bridge. The site encompasses an area of approxLmately 13.5
NkM (5.4 nmi 2 ) at a water depth of a-,roxmateiv 34 m (4
fathoms). The bottom is practically flat with slopes of
approxizmately lv on 100h. The substrate sedim.ents at the site have a
median grain size in the range of very fine sands. Local currents at
the site are primarily a function of shelf circulation and wave
action. The average current velocity at the B1 site is est:mated as
16 cm/sec with peak speeds less than 53 cm/sec.

3.16.4. - Proposed Dredging Methods and Seq" -

The carping alternative proposed involves clamshell dredging,
placement of dredged material into barges, and surface release at the
dispcsa1 site for both contaminated and clean material. C'_'m1hei
dredging and barge disposal will maintain cohesion and cl-.-.
the material to the greatest possible extent.

The project will be dredged in two phases. In Phase I,
approximately 52,000 cubic meters (63,000 cubic yards) of
ccntaninated material will be remcved from the Inner Harbor turning
basin down to an elevation of -11.5 meters (-38 feet) and placed at
the disposal site in a single mound. Th.s will he followed by
dredging of approximately 330,0CC cubic meters (432,000 cubic yards)
of clean material taken from the Inner Harbor down to an elevation of
-11.5 meters (-38 feet) which will be placed as a can over the
contaminated mound.
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in Phase ai app roxim atel iy 1 ,0 0 c ub ic mect er s(C,2.cui
Iars) of ccntam_,nated materi-al will be ren-oved from the~ 7''r er aro

tuarniLng basin dow,,n to an elevation of -12.8 meters (-42 feet) and
olaced at the disnsal site. This wil1 hje followed by dredging :f
acprcximately 2,240,000 cubic meter-s (2,90(),000 cubic yards' o-f clean

f=-c the Cue !4ar:oor, which will be placed as a cap over
the contam7inated mound.

T'he altr-native as prcocsed is siLnLar to :ronventicnal capping
C~arzatis Csucsfiydmntce at: cthez. locations. Capping is

an engineerEd_ alternative to conventional ope-n water dumpin~g, and Its
successful performance depends on proper design and care duri-ng
construction.

An~r e%:tans-ve me(delinc effort has been perfor-med in a pre% ous
study, t 31 disposal oper atlons at several ocean sites,

includin-g o-e BIsite. Thi4S effort "involved -he use of- the Corps
dred_-ged m7aterial dsposal model D:?T modx~ified- by Tetra T ech.

Additiocnal! aloocrithms were ad:!ad to account for resi;soes - - a~n
t-anszocrt of :!ecos~t :7: a an far l-u fmuns h

modelling effort e:=hasized the bo-ttom afea and;conc-igurationoCf
.. un~ds as they -were :ieveicced by a seri-os or fttoure drdigooec7-s
over a 2C-year :oeriod. The Oakland Harbtr work alcng with ditoa
work frocm o7ther or-ects was assumed to occu wihin the fir'st tre
yvears of' the 2C ';ear oer-iod modeled_-.

Sunclemental studios were rerf:rmed a:-tend_ o the crevicuS
results to the oroSe_-nt z on vlk..Temdln eut for:
thIe carpngn evaluation t .oaoo-a- in -Xcess of 901, of i
materi-al wold b:e doi as a mc r . r he ttom. The mound siz-e
is proportional to thie voLume or Ted, lerefore th-e volumes as
remo-ved in se-quence fo-r the phased cap'g orerat :on- were used t
ote-ermrne an esctimateI mound cozis---- ug 7--cuind sid-e s'zes o f
lv on 301-,. This side sloce corresc-_ ob~served mouno slo-es a

oter site involving similar maei.~and drdin ethoIds. The se
resu-lt's inou"cated th at the octa racou s c--oe cacoe dm a-
311 for boon cases is acr::mti 1 ( CDft, an r'temo
hleigh3t is arx _7atelv 7.5 m 2 f( The avecrazTe t-:_:-, s ft
cap with onsconficuraton is in excess of 4.ft

3.16.6. - Cocn trole d lc eme nt o f '. r_

The cacpingc alternatve :now u74ter ccmsor..racrc e z"'-
d!umping of the materialI at a d esignated 0count t __idu
cnta.-timated mour~d and cverl*;:'ng, oaz. These cetratoomns -ave
successfully oCr-formed in1 water detsless than 3D.5 m7eter
feet). However, th e water dcepth at thle 31 site is aroi
meters (46 c-s.Cazping should be- tEchnically fnasible at
dlepths, howe-ver the d:eep water doocth will ruiea d
rrovisions for prcie otinigc znomoadmnorn
c;er-a t iom- while i n croocSS.



Th,-e behavio)r cf dredged materil pa& at an open ,, ater sit
instantaneous release from a barge can be described as 3 cr 4
distinct transport phases or stages generally paralleling the
physical fcrces or processes that dominate during each period.A
number cf factors affect this descent i-ncluding the mechanical
properc-ies of 'the sedLrlent, and =cd_:tLcns i:n the water clumn and at
the site b-cto m. Tefoilowing are brief descriptions of the nature
and magr-it-udes of the effects produced. -by thte more Lportant of th ese
factors.

Bathvimetr . The bathymetrv cf slopiLng si tes tends to increase
the spread of materialI deposited on the bottom. However, for the B1
site under consideration, the essentiall y flat bot-tom slone would
have no adverse effect on mound development.

Currnts.Theprincipal i-Vl'ence of currents Ln the receiving-
wate-r is to displace the point of impact of the descending Jet of
material wit tlb. tctto)m (by a oalculable amount;. Even very strong
c:urrents coserved at some dispcs--1 sites diid no-t significantly affect
the accracv of the olace:menr. Soc-,ew'nat greater Jispersion d~uring
p acement in nigher currents Is lieyand was reflected in the
results of tne model runs.

W.ater : ecth. Nside fr= tne -_fecr. deroth has or. 7.irren speeds,
there appears to be littl'e additional shor-t-erm influ,_ence onth
actual distocsal pirocess us~no Lnstantanecus surface odumpotno. Th e
sa-me general stages of descent have ben obser-ied at sites with1 water
depths rarnging from azprcximlately~ 15 to 67 meters (3.2 to 326.6
fathoms). The ver-; cohesive fraotIom or mechanically dredged
material (the clods or olumrs) attain thneir terminal speed ic'
after release frocm a barc-e and c'c not accelerate further witha deroth.
Th-'e b: cttom sur-ge doeas not soread at a fa-e rate, a 1 thcugh because
c..f addit'ional e-t'-a-ment, te -a' ic' 'ness of the su:rze has
-.eem shown toc o'e a fu-nction. of water dlect-h. Th e tooc-al water- depth at:
-a site has more 2 -fuence (usually faicra~) ~-long-term time
f.rames and on stability thn on lacoment crocessps. Certain_',
:ireracconmal and c nrtorimc 7ms may =r_-?z SeVer-e at deecer

...on tored at d een water siea: om rc----
tapproximately 2C.5 met:ers f :Ics)

tn e Jes,;cnrdin4-g mass of mater-ialI fr= -' d--- t-el
tat :7i;h-t ccur can be calcula......................e r2

7esittes or ---e Cwx - -_n ~~s the =rtlhltc -'e
tne zvycline Inot the total d!erth, and th'e tmtmtta.. vo.ef
relea-sed d-redqed material are the L-or-te-nt t.Ers.Avlbedaac
the density strcture of the ,water column at the Sites un'er
considenaticn wer-? fac-cred into the model rsandreut

sie andpr-ce -io -gdrn ma-ia----- -



rerements, however, 'theirL om-crtance at a distant deep water si-ite
cannot be overephasiLzed. State- cf -the-art eq'a'pment 3and tac.-nlcues
shou-id be emplcved to assure accurate point placement. Taut-moored-
buoys, mocri-rg barges, various acouszt-::al :position Log devices, and
CCoMuter assist~d real-tme hplmsman's aids will be considered. !:n
all oases, barges or s cws must be requir ed to release th-e mate'-aa_
withliin a ores(=rood radius of the desig nated 1=4-1. of disposal. In
teneral, fror the contami-ated sedi4ments, rapid release with hiob-'
insertion sceed (from the slowed barge& .Is a-esi-rable. Thi s allows
thie mate-rial to reaco, ter-.-anI speeds quickly, and rminimizes contact
time with the water column. The accuracy of mound develoom-ent and-
positioning and control of dredged mat:erial placement will be
vali4dated duigthe initial -chases cf isposal.

3.16.7. - Caping Material Thickn1,ess and Placement.

Cap-- Co- rets e of th7e ornla eindecisions in
a c-poincq p=cJ-co. is the nature a:-d: thick:ness of the cappirnc 7nte-'-
olaced over th'e dredgIced material mound. Thne caooinci
rovides the isolation necessary; to control t-hemoe ntf
ccnta.7Ln-ts --- cf the dredfged m--terial an7d inoteoalicwat er
clumn, and; to crevo=~ ''ic =~rtact- b:etween to e aqut'i"-Lu c =-t an,
the conta--- mteral.Th ca-: will also 7cer-for-o. the -47,ccr-!an-t

rhysicarnccn orf tstzatizina th. e a raland o rtectIn
trnrs-crt cr s a'wav from the sit.The design orf ' h -
must th-erefore, ccn-orain size and 4hcrs

Exta-tc- '-s _____ ' t

th icke s se-s na-cs sav r* fcr' isclti~n --

m7atei-as :rom - w 0ze ..ese- tests n-.a' -
conrducted-- frra u f nrce-t -fo; h ptnilc
ma-terialz wihml'~ e :--s Of conamiatin -,-'~

basin for a Thle maxomum cappning ''
t.ir.ess 'II a em -usa sidcat ed from

tests i.s 3. m 1.3 f00). Am:- c ~t al thi *ck-n e s s cf c-ap ms t
deter=m4ne "z revent' exrzsuro or, C uro:n ooan S-s -t ot
ccr.ta-7rL a z-n 4-z -:7

arorlorcxor a.: 17OO0I

unldero-n''

As discuss&4o a-cve, zone r=12o or >-ft
mater-ial fo-r this- orroect x' 'f-"'- 7aCZ:

4.5 met7-ers (7-5 f-t.Sincz .ickecsre

previous 2r~CtS are' -5I: 0 C00-:.

Based on th e a:cve --.-Z'~i. ,n: nc~cs7
mneters (6.5 fet should _-- Sc. C 4

allow for irreo ularitv in tn--co::nons-I::, e:"I c w11 ~ t'
re2solutionC- an:I-,-!01nn t01117

dooth. Evaluationis of £0010 0s11 nd -- ; f . I
es z:e n t ;al 11 mo-erosivo-.



E7ff-ect o-f '.~'c',;es cr*2cn. Then ~ dlredging sequence
for Phase I of this project results in a ratio of Clean ::
contaru-nated s, imant of o-ver 5 tio I. :acpping expe-rience of the N;ew
England Division has indicated that txypIcaily a3t
:ap sing 7ma-ter4al -,as needed for affeotove capping of a discrete
mound. This exiterience was with clamshell1 and scow !iszcsal -

~t~iat: atsra_ and clam, and scow or nooper dredge placement of
capping materi4al The over-undanoe of 7rpong mnaterial
suff icie-nt z ap -h- CzeSS should be easil zi: tamed wi;,th th.e procosed
sequence.

SdheduIra of canD olacernent. Schedulirng of Placement of the
capping material1 following the ccrn -eracn of the contamir'ated mcu-u
oLacemnt snccld be specified to mi,_nimize an-Y ex-cosu:re of bentnhoo
organisms to the cont-aminated m-aterial. Placement of o-arping
m.ater-lal wilcommence within 15 days follow'ig completion ofi the
Contaminated 7mck-id. The months of_ 7an'_ar-' through arhhold --

nloonest octential for storm7 event s, result' --* n_ c r iocn al
=icuties a=4rota ctertial f- -~~I. -er -- 4 c or.n. Therefore,

drig'g cce=-tiicns wilbs ildz that Contamin ated mateo
is caoe ith a olIean =1cietv~eroo of at: leaast 3 1

- rin g ths ce-ioz!

Consederin thea_
or t-he 'Cro-et _Y e e

and eidcl' after --'e rfc :=h:C
moCntoron rrogra
dis--csal operatoons c s~ Z' :C: SS

S a tis fa ctozri, a nd :- earaI s
D-_LgCsr: 'r sur'C.E -- ' t'ea-, slcp

mound are not Excz- '-e 7 e su-v-Ys .~.t

an sgnifcant ero Simn C
s.nculd befaorcn '- -- ns
s r; eys.

The majo Sonsid ca- :3 -_!s e a s foo

a. Dredging and~ d zs a_'wl z ac'-!LSInec in twoc
onrases. Each r ,ase res-'S cf L- 7atr

tr'mco I_- 7r-' -a,-- ar or n Iollz
for the czoo:.

A cfor 1 ~-~ ~ oC ~' r to isr

:7 a C 17 .

.. . . . . .. ~ ~ ~ I_* *" . . .7. 0 C ?1



:he point of r~e-- f-~m tlhe disoLosal _-
careull, _on mrtored -c~e t of naeraoaoernent and,

!. he oc. z--?cuo ofmthte teriad ass,,;n-2d -3
c'cnLnated and capping materil ztats at sin fizant
alunnzing will occ ur and a nounci -wL1 be forned -at -the dsoa

sit. e nat,:.-e of the materials i-iaeta h' r
oorrpatible for a suosflcapping cperatiOn.

f.The cver-_abunrhar.ce of c-apping matbrial for this zproject
insurs tat sufficient cap thickness should be easi-ly ob-tained

With the pro-ncsed sec-,ece

o. _e fn n z zo cr site 3-1 :aotn-at the site I's
technically suitable for tn-e prorosed capping coerati=1.

e, n. t 7.I

be Dci' -_i=_, success:
rrc s edf: r tnr s !,roet.-ina. n :

is g-.nt Crnocse-- :-
oceratcn

n.a7t. -~r S~ -I

is exce'zs- "' -a'- o

a~~-. d e z2 zhcfi_ 2fs:

ren7anino 33 '-ic -n

7(3? 'ft) cd2ep c.an-nel'. .nrcfoth

series of wec-r -
cha-nnel fc the rrva c
vessels.

,e--- esro-- ct*=
te ;aVy'S -Ps- '- -e :7 .,

turnlng be as"7 n - 2

tc 7:7r



The secod dr%-_ngr mrntract -:~ e -or the deepenaing of tlbe
Lner and Cuter Farbo-r channels to 12.E m (42 fit) and will! begin Lin

Octctber 1933s ucn omljof CT the removal of tne Alameda oiers.
:he ccnszructiori will 3 roceed as follows: 1) Re7oval of

~cooxmaoiv150,30C m~'202 cv) of possi-bly contaminated!
material from --'e -_rning basin area (Todd Shipyard and Schniz-:_
Steel areas - See Sec. 4.2. or the SE:S). This ma~eria' is to be
z:=-:ai.-ed I-,, t-oi~:~oe remaining 4.4 (7-8 (5.3 m 7-f
material over the conta-mi-nated material See Sec. 3 . 13) Wi-
pr-,xuction rate of 194,0CC m' (254,300 oy) per Month -or the Outer
Harbor and lT'3,C0 m3 (230,00C --y) per month for the Iner Harbor.
Dred-ain-g of the Iner Harbor and Outer Harbor will be done
oonct=rr~t:jv. T-he Outer Harbor wll be oommlered b O~cber 1939,
and the Inner 7v anu;ary 1990.

The non-7eoderal drdim f the Ie'h s assum,:7ed- to r
rtertormed un,:er --'e same motatas -_ e F dral'dreden. The

contr'ct~ nsc'led lle is oentdIn 71:1.
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ThIne --'s s",i o~ f qaiity _J-_, ac:iatzoon cof: ro L;n d-wa t er -witin:ne
eX-i-stnCI aqcoifors or the area as a r uno r.neul ::or'zeens o

Uan -nr Cuter and M'oddce Harbors was raise --h e Tb~~-
Regional1 water Q-uaiity, COnzrol Board, San Francisco Bay Region.
(RWQCB). To address th1-is issue, the Ccr-ps of !E-ngineers directed a
groundwater investigation, in thIe geograolic area dIefined as the
Jakland Bayshore Area, W1oo oc ncitudeos k ndInran i
ziarbors, IWest Cakland and Al'_am ed a : - 1a ndJ

T%;~c seor==te a esare idJerit ~c 4 -4 , '

Area; t he Yeri ': Posey AzunOar oooitncofte Ia er
Sand and Pose%, Sand that are con sirdered t3 ersnoasn

hvrstaigabi ni asd'-zon reviewed '_ce-l Ja 4,-4
study; and the lessF forall eindAaed cifrrnisio

teund-orl Vino_ Alaneda For-tio -onjrsed-o ~r7 o -2'yeI 242.3
n7eters ('3c feet) ofa rnzn sands, sl and o.a'..Te S an
Anzcr .Aquitard, coosioof the San, Antcnio 'o"'ti' and a t hin
clay-rich portion orfaieesurn claYS of teAlamedaFoatin
separates these aqiuoifers. NO where Ln th pcpsed iimits of tn,-e
Oaklanrd Cu-ter Harbocr cro~ect will dredo"-'te th-~e Sn An--
Aquitard.

The Merritt, _oe cieia lfrta ner es
the Oal-Qand andJ klamecda roLand harbor a-eaz Tn coorsOf
th Merritt_ Sand and the inecnetdl~'r n ens'es of r
urderlin Foq -sev Formation. Tb'e cortact nteMern ~an -

t-he Posev F oration :_S an eroSional fe-" ure thereby Dlacinz h
Merritt sandJ i-n hydrologiocontrn4Ui"" sand,:s - ': , oe

7cratoonT-. The Merritt Sand, outo:roos on laoaIsland and uneroe
City of Okad

t.1.2. - Aquifer Bo~on

Prior to the pla-,~eno: ofnamaeflsntth SnFrcio
Ba' in tn e Oakl:1and area, outcropolnq ert sand frme
shoreline with the saliLne waters of the San Franoo-sco Ba% an:, E,
Antonio Crea _sK a; (San cntu sta;wsa i ro th"' -2

that" for-mr-V extended -', eten land d i 7ae-;a. u
ots geo~grapnoo nosition along the eo-4E: or the Ba anpro-
underlying it, the Merritt sand has -.1 c sose- o sclt
intrulsion for th e last-' fewtu~~ ye7nrs hnwtr fte?

O fe , fi-l!d Sc. rn n ',- aonr:X'at vc Ict2
t oda y



:2L=s.Ind -'.nar :rtc ''e' to 195and th1-e oet ft~
azr -artr to -1. otr et M.ean lcwer Low We~ter LW
du gthe =id 1940's aLso cutt £.-t :aui S.J- : -rbo3 ex at:_an

fot :cf--- a n r '- as~-- r-ne a. 1-

a'tec te 13 sa ,_ a:: -. f z -a Acie s r e n " 72- a~ a - Ov

and transeroed by the -3xoavati--n for zne .a: Area Rai- -__ans_ 7
B3AR T S-;sLtea195 7 S The --cz nao e-n h
Inner Hartor C-ne oorre uring 1974* an-d 1975 when ia. w;as

4eecened to- an axthorizai decth of tQ.7 - es )5 L *

an illowab-le cverdradce !Lmit of 0.6 meters '2feet), 'rm thne
crev~cusiv author-ized orc-ect deo:th cf -9. meters ,3C feet) MTLL;.

vseveral betngareas zo -ia'or sh : itong terminals o
Oakland iartcr are r-edoed :o 4-ezth's -f-1 t-1.3 meters (7

'cdward: cl.d -cor.tns z~ '~-"- -~ !-I-- C

2:nerz rro z-- fcn -- c-2- S andto he as
shallow as -1-1.5 7e'-z-s '41. :oon-e

__-2=ze enn .-f the u-nde -- r the al c s
cf~~~~~~~~~~~~~ En(--r,'-r a 2-__-n z2,, see -lz:

6; i-ndicated .--tte 'AerroItt7Sand,to a :!ecrilced s
welsr~d -. e to medium:: grairned-, brwnto g.-'-rwn"

d:ense to ver-: dense sand, was absent. B-r 2:21 was dr_- A=,
ameue';acrcss 1:e =an-a_ t:-, n-owarod -- a and 'D20

w as drilled u-.7 " vo oanral. - rcrn o 2Ccce-r
Clark: in Sele r1932 for field 4 -estCato fo* Z r an Oaklan toc
~. '-eda ,.iin tower =--' rssing also r- o~aeoma the !4err-'t
S7and wa ahsent. he- boCr ng was l cated _n the middl'e of t-he inner
Harbor Channel and ju-_st ,io channel from t-he proj er: iit, but_1
b:av-war- of :h-2 Pcsev-Web_-sr tubes. Ecominos oer--d in 1923 an-
1926 Lndicaz e that the eert -oza~ne e in thIe cnar-

bctto ocoeoteand ad-ac-nit to t-he ornt2wrdTrba. oro
__ ~4alono --- f edg of-. -- '- ".-e Chane

that dridging since2 i__~ ~.~
uooe loi~ -ofte To-ner C-abo h inne, and-

7,-tlsa-4t=E bottcr- in th

salt wat. '' -'

Sa--,-.- - - .



wzl ~slt on rrtxroateil: a 25 eenocrae __

oza cr-ro ort2-:p ule wit in the oroect= t 'see Acnz
2'.>io~.eert .veril. peroernace of ncease _7 aqw_=er ersz

~.r~ ~es zzan&.'ess 2:has, th-erefore, been --- '--

-- e cc_r-- ____ sa--wrerara

Je.een. oLner :or zzch e _akiand Cute.-_ or=cer H.-csw
n=t .z-oase 7 canul he ex szlna salt a ~so we--

-,A i ri z f- ' ' 2 r -- 'nar -a w k _z

the hartcr cicecenionoC.

4.1.3. - Concerns

A- ?{vcraulic assessnerrt was rnu-eooeY' Ps

ai su :7r7.a cr fhe h~r u z a s s Ssnen: fo3r e C'frow .

L. a n i.c rea s e -2th s alt' w a rh'IdIoclo hea d fo:r 7_rzose c:
calc'2ffi ~ ~ c -h.tec-s - roe zal a' e ~ r,- -- S'

oDr cf ote as'' fo sa--.: wa- -r' n

b. Will there bei- an Lnr&~ '~ -~ __

clue tzbrr'n area and haribcr h - inei eocn a.d widjeninq, and
turning z cnst c

th~ure" -cre --'an ~ of th-e area ,a~ f-- ''&

z~rr~e~~as welas elsew-ere or nasuyarea. The orjc
would I. ooaz ch-annel c, - z 'f'es ' 2= the~nt howev

increasen o__tzI am'2ife-r~*'~'ewc~ esc~la~J es
innceas-edo~ area e.Zean ine lo ra -i wh

the te- 'Zcn:. to'as r.-~' c n d,' Coo,~~' ids

t:~ J.'-

Cal 
J
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OUTER INNER
HARBOR HARBOR

FY 1988 $2,015,000 * $6,452,000
FY 1989 $17,860,000 $18,910,000
FY 1990 $8,763,00

• Includes Pre-Construction Engineering and Desi.;; costs :f

$2,000,000.

Interest during construction (IDC) was calculated monthly using
the present discount rate of 8-5/8%. IDC costs were calculated
beginning with the first quarter of FY 1988 (IDC on prior General
Design Memorandum costs was brought up to FY 1988 conditions usi-g
the 8-5/8% rate). Because dredging to -33 feet in the inner Harbor
would begin acotming benefits in the fourt h quarter of FY 1988, 1DC
on that work as well as the GDM was not calculated beyond that
point. Interest during ccnstrLicn is displayed by qarter that the
construction expenditures accrue below:

Outer Harbor Inner Harbor

First Quarter $197,000 * $130,000
Second Quarter 369,000 * 13,000
Third Quarter 221,000 20,000
Fourth Quarter 125,000 246,000
Fifth Quarter 31,000 700,000
Sixth Quarter 428,000
Seventh Quarter 325,000
Eigth Quarter 225,000
Ninth Quarter 127,000
Tenth Quarter 32,000

TOTAL: $943,000 $2,246,000

* Interest on Pre-Constractcn Encineerinz and Desion Ccsts.

6.4. - Cperaticns and Maintenance

6.4.1. - Federal.

Historical mainteanc dedg-' re-sr- fo 'he perio 19

th-rugh 1926 Lnd te that O.da-....
119,000 cubic .eters (155,020 cubic va-ds) of mate.'a dre--'-
annually. LIn the s ne perocx, I.--_n Ac cved, an average c'
153,0CC cuiric meters (200,000 cubic yrs) annua-"y. The -creasez

m .... ....... ..... 72,9CO_ cm (9-4,090C cy-'"

and 107,000 cm (140,000 :y), for Cuter:- inner ... 7rb £resne.zl-. , b:3so° o: t•

G F .



s',=.ace are-s and t-e s,,.scri:;ts I and 2ann'l, to --he xszcar
orcsnsei condcftions, resnectiv.ely.

Yanzoa=-ce d!redqc- 4_3 =eser-.ti; cerfore-1 n annuaw cvol a

f ne z zer dreze, zh~k :Css - :-"ed r.lcz a:

deo.and aor;~ nd .. in are rxosl 22
se c.bc rdfzr Cutzer andrmer Hrcbas'ed o pi ~ r

levls. tore naitanar ei assumed tc '--- oerforned =,. an arn'-
cvyc, e. A olamshell drcdge will xa-,'tain tho nse areas -which r
inacessible to tie hcncer dredge, su~ch as the turning basins an
manreu';,ertno areas i-n 'the Inner Harbor. The increased annual
-rant-aroe czsots a-ttrib-utalble to tl-3 prect, a ssu avrlbtat

of dregs, =nd diss at Al.catraz, are 9 CC and ~44CCfor

~nanneo an:! currner

co=at- wjoh eth fet e- 1oVL f th'e ex- so-ino rOEC.
Eerr tinz fzlcts fz;wi: se4

foct orsec d:1zoh nct v c'-i-o e.~ 'v

_~r t . e 20505 2 I0 dto:r.-2r S %

benefi. Teelenefit-"S h ave 7,s-
Decenber ac3 zlondat--oflS s bzas-SS

C r e c-.:1 .. 2 S~ f .a-uII's r e

-- it '-C te t"r ve: 7e7

anda



Harbor. T11he benefits presented here reflect- current (1926) prIces
and a disoctmt r-ate of 3-5' Q perzent. Th1,e va~ue cf pro-Iect benefit:
for t!-e Oakl'and Ln-ner Harl-or, 4 -edg~ed and mainta.Lned to a cdeoth c.4 42
feet below MLL-W, amocunt tc 120,00annuall,Y.

6.6. - Benefit,,'Cost Ratij

The ratio of benefits to ctsfor the Caklan.d Harbor ,r=-ect '
shown in Table IX.



TABLE VI

OAKLAND H-ARCR
E=JYlc'T. VPJBCT F=T CDO

(April 1937 Prioe Levels)
cost

No. Des-cri;:ticn Ouantit-; Unit P-r ice k-ozLt

Claishell direct to Site B1

09 Mobilization and
Dcbiliz7aticn I job L.S. $Y70,OCO

CAe .A.ND 0t' AP R

Standard Cr-einr -11.3 t_'o -12.3 7eters.
(-37 to -42 feet) 2,042 ,165 c. $6.3-0 1,6 C

(1,561,CCO cm.

75% of Overrecth - C.6 rpters
(2 fet) 702,770 C.V/. $6.20 4,427,0CCO

(537,333 C.M.)

SLBT-LkI - :Ur RBC 17,293,0CC

CA. =1  :!M hN R-C

Sta.-car~ -1. to 12.3 mete~s
(-37t- -42 feet) 2,798,533 C. v. 6 .55 F13 1,0CCC

75% of Cv-ei7ezth -0.6 meters
(2 feet) 8230,435 C. V. $6. 55 5,44,CCc

(634,929

-N= H 71C 22,771,0CCC

ST'JB=TAL 41,424,CCC

SUB==TA 47,085,00?C

30 Preccr-structicn _

and Design (=s) 863, CCC
30 ZTineer ing and Design (-4%) 1, 712,0C
31 S~uexisicn and P.1insr-aticn (--35%) 2, 57 0, CC

TOTAL NIUTGATIN CY07 <,52,2 35,C,-

01 Lamds, 'Fs 7prnts and 2l S-f-~ 290.
02.3 Ia'vv Sc,er Reliocticnl 1, C-37 0c0

09 Navic-aticn Ailds

TOTAL F ~ G CCC? SC



TABLE 7111

CA1'LAVD HABC
ASSCIATE C=T (CP=NG CF RB-.S)

(April 1987 Price Levels)

Accont Ui
No. Dscrifticn )QantitV Unit Pri4ce Arpmt

Clashell direct t-o site Bi

C9 Mcobilizaticn andi
Dembilization 1 job L.S. $35,OC0

CA~aAND Ct-J'-7 :-R3R

Stzmdard ---drLng -11.3 t o -12.8 meters
(-37 to -42 feet) 346,CCO C.v. $6.20 2,130,0C

(2 64, -z52

-5% of &;erde-tb - .;5 meters
(2 feet) 10,0-~v 63 37,:0

(33,341

CAK AND =l NF1R H-RCR

Staniar-I D-redgqin-) -11.3 -to 12.3 riers
(-37 to -42 feet) 77,000 c.v. $6.5= SC4,000

(58,374

75% of Cvertderth - 0.6 te
(2 feet) 31,000 c.y. $6.5-5 203,000

(23,703 m.

S'JB~tA - 2w. ~~R707,000

STB-3LkL 3,609,000-

SU-BTCTAL 4,150,000

30 EngTneering and Dasign , 3 124,000

31 S1iq:-isicn and. A~iJt-.trio-n (-5%) 207,000

TCAL ASSCCTATE C=" A i, 0o



E=7"T TABL CFFIIIr_

~TICEF =~ S CZS? 2R C'P

CA-1-:D INNER iAICP~
(April 1987 Price Lavel)

U.S. IaW 16"1 DI ER SEWER K'21N PZDmTC?

McbiliZaticn & Demobilizaticn 1 jc S4

-r~ke Pine- TnrKnch (Clam .e11)
TO Ocean site Si C270 .. L.- 3,C

2r ie Sand- Bcrrc 'lmell.
and EZckfill Prirmary Trench 6,OCOC .cv.

(4,533s c r-.

sehx and i-7s-aeRoa

PZTZ=fl ad _-srse 'f41zn~CLcn

!16-L'-Ch ia:7eter C.I. Fire66 *X

,201 me '-;

~~' ~~ 4 ea.110>C 4

S~rerzisicr, and k'nstrat±:nr '7)__

TDTAL -S-a'.<er izrne $1 5ei2n E1, 5 C

to 45. 7-eFn 3l-inh io" C-



ANUAL MDZT T~CCr PA: c

Pzmjezt First zt$400

Interest D-rirq nt~~~r ,,169

T=FA 2,;V.-E1=D~T co 56 1, 670

Capital Rczv.erlj Factcr \Z7T
8-5,'S', for 50 years .%6

k'nual; zed =~z Ocxt 5, 4O~

AAaEl a:A CZCt-arce

"'EP'-

-= I '

a--. SIZO 1:~ :I :r



7 ~ ~ ~ ~ ~ ~ -CCST 01L''

..- Allocati -on Ib'., Pur=c3e

TeccG-zs zo. --'e re 'ne cc o akl-ana ta~ ':e-

alocated entc--relv to con nercial de ep- draft navIgation.. I c
ronr~~oretcosts inol,,d-e dredgin-g of -- e 7Fa: era-l nav'-at C

zhannels, iredging of the turning basin, installatiocn of ac to
navigation, dredging of thc non-Federal berthinrg =ras (an associatec-
cost), and modifications t o the Navy sanitary-. sewer line no
crosses the Estuarv.

7.2. - Cost Ar)Tortionment

Appcr conmrent of th e o-roject cost s b~n ae lan~
non-Fede-ial Ls as K'-FDorcsFvaeiooent PAC7 of
19C36, SZh1.. Conres, 2nd So 'h'cacnfcr tl -,

.Coperatio-n Aa~re,-onent (See S 'r--,c A'- St-ates that11
the Lecal Soonso-r the Prt -- iS : for 1>cf t-he cs

or re~Lo o 7. etro2'~ and 25- cthe cost of draed::inoC
oonm '3. rtrs to 12.7 no :7-r 2' -o -4' -e

c6mtrsnaotznt f4 eob, cf towrd de7c- oft

_ areein aa a sats's -- n
aonunt i-- cl--d--e,----

yeas. ye-r C
acnc wa.Te Zzec

se-wer -ew- a :7



TA=L X

(April 1987 Price !Evels;
Claz7Lshel1 to Ocean Site Bi

H?,AP231R iAPRDC

09 Mcb and Det $132, 000 $146, CC0 $278,000
Drding to 20' $66,000 $140,000O $206,000
Dredging 20' to 42' $9,587,000 $13,617,000 $22,204,000
Overdepth (2') $3,322,000 $4,082,000 $7,404,000
Contingencles $1,789,000 $2,455,000 $41,244,000

30 E&D $785,000 $1,143,000 $1,933,000
31 S&A $813,000 $1,116,000 $1,929,000
09 Navigation Aids $60,000 $60,OCO
02.J1;avy Se'--,er Reloc. $1,266,000 $1,266,000

F=EL rrAL COST $716, 000,000 $24,000,CCO $43,500,000

NC-E-FAL COSTIS
09 %kc and. Cmb $44,000 $48,000 $92,000

Drdgrn to 20' $1-,000 $35,000 $52,000
Dr~ 20' to 42' $3,196,000 $41,539,C00 $7,735,000
&O'erdepth (2') $1,105,000 S1,258,000 $2,463,000
Oo--tnrercies $595,000 $816,000 $1,411,000

30 E&D $261,300 $382,000 S643,OCC
31 S& $270,000 $371,000 $6D4 1,000c

$290,000 $290,OC3
02.JNavy Sewer Reloc. $41,0 421i,0CC

2OA 2,&TC C30 COC 2200, CO 3 '2 r( 0, 0 0 s0, 0002,00



SECTO L' :CHT

Sq. - LOCAL COOPERATION

S.1. - Coordination w.ith Local Inte-es:s

The Departzient of the 7rmy has ent-ered L=3o a 'oo-al cooperaz 4cn
ag=_emnrt with th-e Port of Oakland for the constr,.ction anrc
maintenance of 'the Oakland Harbot= e q--aer sliap Cnannels. The.-
Local Cooperation Agreement is presented in total in Appendix

8.2. - Local Cooperation Agreement

The obligations of the local sponsor are specified in Article
of the Local1 Cooperation Agreemen~t zetwe~en the Dempart~ent zf ---e r.
and the Port of Oakland for Construct::on and maimtenanc:e of
Navigation Imo-. rcvezrenos at OkadOuter and inner Harbors, -which
reads in part as follows:

Article I! - OBLz-oA-::NS C - PA71TIES

a. The Local Scnscr shall rvd and mantin ts c-.-
expense, all project: facilities cother- than thoe fr ceneral
navigation., Lnclud-ng zdged dept hs --'- bert hing areas a~Ic.
access ch1-an-nels srigt27e =enaral nav _a-' n fe uco,=sco
with those in related general n av icationatcs

b. The Local Sponsc sh-al trovid c h Cvrr
lards, easements, and right zs-of-wayv :on o~cnec
disz:csal arees, and perfo rm all rel c atin I c= S 3r2::era- C7
facilities oth-e-- 'tan utili'ties gcvereiby?= cchcbc2
(except relocations or alteraticns of: h_--.wa% an'd w:
determi-ned b-y the Governentz to be necesSa-Y fcccnr ~ c:n
cecation, or maintenance o-f t'-c prccc.e

C. The Local Stems-cr Fsha'l zr-mnc
all U1 74-% reloai! s icin c 2h >v. sa:- -

ai.e ra t. cr.s t ze ow r'- -- zern
constr-uctio,'n, cperaticn, 3--~tnac

d. The LocalSonr-.>
w:.thcut cost to th--e Owrm-a-' ---- -----

f acilities onen to al! on, *-_a t -m.

e. To t"he extent : - !* :: --.7'.t
S-consocr shall orhb:eoi . . ,

the project channel ilez

if. The Local Spcnscr '

costruction, a caLsh fomtihL r'
cf the tozaL cost of ronri-t z7 f
f ac ilit ies-: as ig n ed t o c -I! n

10 pe rc e nt o f t I-e c Z11
project wh:ich has a deptln n3-oI, x-z

-D'



25 percent of the costs attributable to the norticn o:f
pr-jet whtich has a depth in eycess of 20) feet but not in excess of
45 feet:

g. The Local Sponsor shall repay with interest, over a
period not to exceed 30 year-- following completion of the general
navigation faat7-res of the prc.Dect or separable element thereof, an
additional 0 to 10 percent of the total cost of construction of
general navigation facilities assigned to connercia-1 navigation,
depend-ing on the va-lue, as calculated under Article IV hereof, of
items pr,.oided pursuant to paragraph b. of this Article. Iff the
crecdit allowed for such items is less than 10 percent ot the total
cost of constr,.stin of general navigation features, the Local
Sponsor shall repay a percentage of such local cost ecual to the
difference between 10 percent of the total cost- and the percentage of
thie to-tal cost represetd by the valu.e of such iter-s. If the credi4t
allowed is equa.' to or greater t-han 10 reroent of Said total cost,
the Lccal Sponsor shaill not b-e required to repay any additional.
percentage of the total cost .

h. The C ernitent, subjectc to and usin'-g fu-nds provided tby
the LozlSpcnsor and aprropriated by Congress, shall exreditioIUS-1

ostotthe general navigation features of the project. (in clu:dng
relocations -or ataiosof high-way and railway b-ridqes,, -7lyn

those orocedures usually follo-wed or aoo-lle'i in- Fe-deral rjt,
pursuant to Fdrllaws, rega',tions, -and policies. The Local
Sponsor shall b'-e afforded_ the occro3it:t review and c=--nt-
all relevant_ plans and szoecifications oria the is suancec
L-wvt-tions for bids. The Local Soocnsor also Shall b*e afford:edj th:e
ccoortuit to rev-s' -an-:' conent on all nd:o:nsano chance _
or-ders rio-r to t.he isouance to teocntractcr to- the maxinum et- _
feasible. The Locali Snonsor wtx.e supplied with a ccc-v of all
modificaticns and chan-ce orders. The Government w:ll ccnsoc4er th e
vew s of the sponrsor, buL:t award ofr thIe conrat'cts and rer=-ane c:

the -work thereunder sha:-l be e:cu~evwithi-n the .rz
Ccv e r e nt.

4. Th1e Cvron hl crt n anar h eo
navigation features of the pcroj ect_.

j- The Covernnent shall' aocU 4re such- interests as- are
ncsay o cons,_tru:ct, o-perate and rainta '_ thos otos- h

Froject_ lyin.-g within th'e City. cf A'ane-a. -he -covrnn:7ent wl
crdinata the cf the acorauser wi:th the Loc-al sccnso r and

cci- cf r-s -,__ L_- teovdz Lcal

Sponsor.

AR7ICL~~~ Ii LjSFC T 7T_7 AN c-CATC AS-!STANCE

a . Prior to the Pcdv rt~-'p of Env osrut:ncnrc-
th-e Local' _'onsor shall frr< to th oonetall !?-, ,
easrenents and ruhsc- e nlc-gsitbebrow and dreogoc_-

..ats-1-al uoo- ances, as 'v der.nc tv teC'
necus~rvfor c=1_r Ucoti:,, oreru-7.cn, an-!dnitrac of the gnr.

navlaation features. and shall furnish- to the- Goverrent

CDM-?3



evidence supporting the Local Sponsor's legal authority to grant
rights-of-entry to such lands.

b. The Local Sponsor shall provide or pay to the Government
the full cost of providing all retaining dikes, wasteweirs,
bulk-heads, and embankments, including all monitoring, features and
stilling basins, determined by the Govern.ent to be necessary for
construct on, operation, or maintenance of the general navigation
features.

c. The Lccal Sponsor shall reimburse the Government for all
costs associated with the Government's acquisition of such interests
as are necessary to construct, operate and maintain those portions of
the Project lying within the City of Alameda.

d. Upon notification from the Gcvernment, and subject to the
Gcvernment's acquisition of interests in the City of Alameda and the
Government's furnishing to the Local Sponsor rights-cf-e t r nursuant
to said intere-ts, the Local Sponsor shall accomplish all necessary
alterations and relocati.s of buildLngs, hiahways, railroads, strm.
drains, and other facil .. is, structures, and improvements.

e. L'pcn nctification frm the Government, the Local Sponsor
shall perform cr assure performance cf all necessary alterations and
raloca icns cf pr ielines, cables, and other il, ....udtng
,a--y sanitar; sewer. oting herein shall be deemed to affect the
ail-ty of the Local Soonsor to seek commensation from other
non-:ederal entities for costs it incurs under '-h araacrh.

-he Lo .al Son-Sor shall cndyv with the azo
noroisicns of the Uniform Relocations .-zssistance and ReaL Prccerv;
Accuisiti-n --icies c 197C, Thic Law 91-646, Azcroved Ja-ua - "

2, 1971, in acqu"_ring lands, easements, and rights-cf- way f r
contrctonand s'beur ce=-cn arnd mai-nt e-nance2 of- tlhe z:r cr:,

and inform al! af'fectd - s anplicable benefits, cc-sles,i a
procedures in onnect wi said Act.

NOTE: A--ic'e , n c n -as I
sanitary sewer is a iccal rescNnsib iity'. it has slnc o- sn
deternn- , th -tis is a o , ot and- cost sharoc- S~n~rr
Federal and 25% non-F de ra).

C D M - 7,"



9. CCNCLUS:D:NS AN4D RECCOMY.NAT

9.1. - Conclusions.

The District EngiLneer cnciudes t,,at th e _wisein -In d;eeccrf-c
of the Oakland Cuter and :erHarbor navigatlion cian,-:els
descriL- o, herei-n IS in cn-formance with h xoesilcrzc-,
needs cf the 1ccal in-terests and is justi-fied on a o-asis c: :-an..
project be-nefits, in the form of ronetary transoport aticn savings -7
excess of project cos-ts. The District Engineer concludes that -:he
asuaces of financial cooperaticn provided by the local itret
are satisfactory and that the iocal inee maintain tn"e capao -

to furnish th e required cccceraciocn. Furthernore,tn s- -

E n gine er co-n cl u des th at th e d eca rtur e s f ro th, ,e a,- wio r _c -e-
i:-prcveme~'t, wh-ch are oresented i~n thi.s General Cesi.--~--
are m2h'o'- -cdificaticns necessar. tora-,
project- proposed forccsc

9.2'. - R ec ne C

Reccmmend the aoorcval cft~i -, as -,-s2

preparation of contract- iD':-, ,n slc',s

C- ~ ~ A- 7 -;-

Cn anding
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FINAL SUPPLEMENT NUMBER 1 TO
THE ENVIRONMENTAL IMPACT STATEMENTS

OAKLAND OUTER AND OAKLAND INNER HARBORS
DEEP-DRAFT NAVIGATION IMPROVEMENTS

ALAMEDA COUNTY, CALIFORNIA

The responsible lead agency is the U.S. Army Corps of Engineers, San
Francisco District. The responsible cooperating agency is the Port
of Oakland.

Abstract: The San Francisco District has been authorized by the
Water Resources Development Act of 1986, 99th Congress, 2nd Session,
P. L. 99-662 to deepen the navigation channels in the Oakland Outer
and Oakland Inner Harbors. Environmental impacts of the projects
were evaluated in the Final Environmental Impact Statements filed
with the Environmental Protection Agency in 1981 and 1985. This
Supplement to the FEIS's has been prepared to address the changes
related to disposal and disposal site. The Alcatraz site was
originally selected for disposal of dredged material from the Oakland
projects; however, dredged sediment deposited there has been
accumulating. Results of recent disposal studies at the Alcatraz
site indicate that accumulation will continue even with material
disposed in slurried form, and that the site would be filled to near
capacity with the addition of material from the Oakland Channels.
Maintenance of access to terminal facilities and marinas, and
provision of adequate berthing depths for both deep-draft vessels and
small craft is essential to the economy of the Bay Area. Potential
loss of capacity at the Alcatraz site would jeopardize maintenance
dredging, thereby affecting maritime interests throughout the Bay.

Other in-Bay, and upland sites have been examined and found
limited in availability or unacceptable for receiving material from
the Oakland projects; therefore, several ocean disposal sites have
been evaluated and ocean disposal Bl site (located approximately 30
nautical miles from the Golden Gate Bridge) has been selected for
dredged material disposal. Three disposal alternatives for the
Oakland project have been examined. Direct ocean disposal at B1 is
selected because the disposal site has the least value to the local
fishing industry. The selected alternative ensures that the Alcatraz
site remains available for on-going disposal activities.

SEND YOUR COMMENTS TO If you would like further
THE DISTRICT ENGINEER information on this SEIS,
BY: 25 APRIL 1988 please contact:

Patricia Duf.f or Brian Walls
U.S. Army Corps of Engineers,

San Francisco District,
211 Main Street, San Francisco
California 94105

(415) 974-0441 or (415) 974-0444

i



SUMMARY

FINAL SUPPLEMENT I TO
THE FINAL ENVIRONMENTAL IMPACT STATEMENTS

OAKLAND OUTER AND OAKLAND INNER HARBORS
DEEP-DRAFT NAVIGATION IMPROVEMENTS

ALAMEDA COUNTY, CALIFORNIA

( ) ADMINISTRATIVE DRAFT SUPPLEMENT (X) FINAL SUPPLEMENT

Responsible Office: U.S. Army Engineer District, San Francisco,

California

Contact Person: Project Manager: Dennis Thuet, (415) 974-0379

SEIS Manager: Patricia Duff, (415) 974-0441

1. Name of Action: (x) Administrative ( ) Legislative

2. Description of Actions:

a. Channel Dredging - The recommended plan for deep-draft
navigation improvements to the Oakland harbors would deepen the Outer
and Inner Harbor channels from an authorized -ii meters (m) (-35 feet
[ft]) MLLW to -13 m (-42 ft) MLLW. Approximately 12.8
kilometers (kin) (3.4 miles [mi]) of the Outer Harbor would be
deepened and the turning basin would be relocated, deepened and
enlarged. Approximately 6 km (4 mi) of the Inner Harbor channel
would be deepened between the Entrance Channel reach and the Clay
Street Pier. The channel would be widened at the Inner harbor
entrance, at project kilometer 5 (project mile 3) and at the upper
end of the project. A turning basin would also be provided.

b. Disposal of Materials - As originally planned, dredged
material from the project was to be disposed at the Alcatraz disposal
site. Material was to be disposed in slurried form in order to
promote dispersion and movement of sediment through the Golden Gate
and out of the bay system. Material from continued disposal of
dredged material has accumulated at Alcatraz more rapidly than it has
dispersed even though a requirement for disposal of slurried material
is in place. Disposal of approximately 5.4 million cubic meters
(m3 ) (7.0 million cubic yards [yd3]) of slurried material from
the Oakland channels at the Alcatraz disposal site its capacity would
be reduced significantly unless material were removed from the
Alcatraz site to minimize the impact of potential accumulation. In
order to maintain a viable in-Bay disposal site for Corps maintenance
dredging and regulatory projects, additional disposal sites and
disposal alternatives for the Oakland project have been evaluated.
The selected disposal alternative includes ocean disposal of hte
material while conserving continued use of the Alcatraz site.

ii



c. Environmental impacts of the authorized navigation
improvements were assessed in the FEIS, Oakland Outer Harbor
Deep-Draft Navigation Improvements and Final Feasibility Study and
Environmental Impact Statement, Oakland Inner Harbor Deep-Draft
Navigation Improvements. This Supplemental Environmental Impact
Statement (SEIS) evaluates alternative disposal sites and options not
covered in prior environmental documents.

d. Alternatives Considered - Several ocean disposal sites have
been assessed for use under Section 103 of the Marine Protection
Research and Sanctuaries Act (MPRSA) in the SEIS. The ocean disposal
site (Site IM) was selected to "minimize the interference of disposal
activities with other activities in the marine environment
particularly avoiding areas of existing fisheries or shellfisheries
and regions of heavy commercial or recreational navigation" (EPA,
Ocean Dumping Regulations, 40 CFR 228.5). Following initial
screening of candidate ocean disposal sites, four disposal
alternatives for the authorized project including "No Action", were
evaluated. The other three alternatives are:

1) Unrestricted Disposal at Acatraz - The estimated 5.4
million m (7.0 million yd ) of material from the
Oakland Channels would be disposed and allowed to
accumulate, filling the site bottom with depths decreasing
to -20 feet, mean lower low water;

2) Alcatraz Disposal with Pre-dredging Material to an
Offshore Ocean Site - Approximately 5.0 million m3 from
Oakland Harbor (6.5 million yd ) would be disposed at the
Alcatraz site. Approximately 0.3 million m3 (0.5
million yd 3 ) of material from the turning basin in the
Oakland Inner Harbor would be dredged and either (a) taken
upland, or (b) disposed at an ocean site. Because of the
lack of additional information necessary for ocean disposal,
the predredging of the accumulated material from the
Alcatraz site will be delayed until adequate information is
developed related to material disposal and an appropriate
ocean site i approved. Approximately 2.1 million m (2.7
million yd would be dredged from the Alcatraz disposal
site and transported to an ocean disposal site for
disposal. Site 1M is the preferred ocean site. In
addition, an amount of uncontaminated material (to be
determined) would also be needed for disposal at the ocean
site to cover potentially contaminated material;

3) Direct Ocean Disposal

a) Site 1M - All material from the Oakland Harbor
deepening would be dredged by clamshell and taken
directly to the ocean disposal site by barge. This
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alternative would require dredging of the turning basin
first, and the remainder of the project would be
disposed on top of the material from the turning basin.

b) Site Bi - Similar to the Direct to Site 14
alternative, all material from the Oakland Harbor
deepening would be dredged by clamshell and taken
directly to the ocean disposal site by barge. The same
sequence of dredging as would be followed as the Direct
to Site 1M alternative; that is, the turning basin
first, then the remainder of the project to be disposed
on top of the material from the turning basin.

3. Major Conclusions and Findings:

a. NED Plan Rationale - The disposal alternative which would be
implementable and would allow the greatest net economic benefit would
be "Direct Ocean Disposal to Site BI"; this option represents the
least cost, environmentally acceptable alternative that can be
implemented. Although the capping operation is necessary to satisfy
the criteria for ocean disposal, the design and implementation are
simplified by the relatively small amount of potentially contaminated
material compared to uncontaminated material to be disposed. With
the NED plan, approximately 5.4 million m3 (7 million yd 3 ) of
sediment would be dredged from the Oakland Harbor project site and be
transported by barge to the ocean disposal site located approximately
42 km (26 nautical miles haul distance) from the Golden Gate Bridge.
This plan would not affect continued use of the Alcatraz disposal
site. This plan would result in environmental impacts at the ocean
disposal site, but represents the least cost, implementable plan.

b. Selected Plan - The selected plan is the "Direct to an Ocean
Disposal Site Bi". This plan will require a specific dredging
sequence as a result of water quality test data from the Oakland
Inner Harbor turning basin indicating a potential for significant
adverse effect in the marine environment. This pctential for adverse
effect will be minimized by the following management operation.
Since additional testing would be needed before disposal to determine
the extent of the potential contamination, a conservative dredging
and disposal program has been developed. In two phases, the
material, approximately 206,000 m3 (270,000 yd 3 ) from the turning
basin, will be dredged and taken to the ocean disposal site. Then,
the remainder of the project will be dredged and taken to the ocean
site with the objective of covering the potentially contaminated
material. Lastly, the monitoring program involving bathymetry,
REMOTS photography, sediment grab sampling, etc., will be implemented
to measure the success of the covering.
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1) Short-term Environmental Effects - Turbidity would
increase in the vicinity of the work site as the Oakland channels are
dredged. Turbid conditions would result as material is released at
the ocean disposal site. Although the bulk of the material will fall
to the bottom at the site, some of the material will disperse in the
water column. Accumulation of sediment would occur in the vicinity
of the ocean site. Benthic organisms would be disturbed at the
dredge and disposal sites. Based on available data, material from
the Oakland Harbors has been found to be acceptable for aquatic
disposal in accordance with statutory requirements with the exception
of the sediments from the Oakland Inner Harbor turning basin.
Placement of the sediments from the turning basin will be handled in
an environmentally sound manner at the designated ocean site.

2) Long-term Environmental Effects, Project Area - Some
benthic organisms would be eliminated during dredging and would be
buried during disposal Substrate at the designated ocean disposal
site would change as Bay sediments mound on the ocean bottom. Since
the evaluation of dredged material disposal in marine environments
has continually evolved since 1972, there is no definitive
determination of long-term effects. However, the existing analysis
of potential for adverse environmental effects from the selected
disposal plan has not revealed the likelihood of significant effects
occurring.

3) Long-term Environmental Effects, Regional - No regional
long-term adverse environmental effects are anticipated.
Socio-economic effects of the project would be beneficial. However,
great concern has been expressed on the potential economic losses
that may be incurred by fishing interests in ocean waters from
disposal at Site IM. Disposal will only have short-term impacts on
commercial and sport fishing enterprises. Since bottom habitat will
be modified, fish species that would normally be found in the area of
the disposal site will change. Fish populations and distributions
vary widely throughout the continental shelf in the region offshore
of San Francisco under natural conditions. Potential economic losses
as a result of such a change from disposal of dredged material are
not quantifiable without a database of several years for the fish
species of interest to identify overall trends in the variations that
fish populations, distributions and exploitation thereof experience.

c. Other Major Conclusions and Findings of the District Engineer
- Environmental coordination completed includes the following
actions:

1) A Section 404(b)(1) evaluation was submitted to the
RWQCB requesting certification for disposal at the Alcatraz
disposal site, but was suspended pending concurrence on
ocean disposal from EPA. Certification pursuant to Section
404 of the Clean water Act is not required for ocean
disposal;
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2) A consistency determination for in-Bay dredging has been
initiated with the Bay Conservation and Development
Commission in compliance with the Coastal Zone Management
Act (16 USC 1451);

3) A supplemental Coordination Act report has been requested
from the Fish and Wildlife Service (FWS) in compliance with
the Fish and Wildlife Coordination Act (16 USC 661); the
National Marine Fisheries Service (NMFS) Endangered Species
Office, FWS, has been consulted in compliance with the
Endangered Species Act (16 USC 1531-1543);

4) Criteria used to select the appropriate ocean disposal
site are those required by the Marine Protection, Research
and Sanctuaries Act (33 USC 1445); use of an ocean disposal
site has been formally coordinated with the Environmental
Protection Agency (EPA) under Section 103 site
identification procedures of the Act.

4. Areas of Controversy:

a. Issues of major disagreement among public interests - FWS,
NMFS, the California Department of Fish and Game (CDFG), and numerous
fishing interests have expressed concerns related to the impacts of
disposing dredged material in the ocean, and have, for the most part,
remmended that a more distant and deeper water site than Site IM be
used. It is the position of these agencies and groups that this
activity could contribute to detrimental effects on fish populations
by increasing turbidity, eliminating habitat, releasing contaminants
associated with the dredged sediments, and by conflicting with the
commercial and sport fishing enterprises.

Increased turbidity resulting from disposal of consolidated dredged
material is of short duration. Turbidity is also generally localized
in the immediate vicinity of the disposal site as material falls
through the water column. Habitat losses that may occur from
deposition of consolidated fine-grained sediments are unavoidable.
However, the newly deposited substrate would provide habitat for a
different array of opportunistic species. This may increase the
species diversity at the disposal site. The issue of increased
availability of contaminants associated with sediments into the water
column and to marine organisms is evaluated by statutory testing
requirements developed by the EPA and the Corps, which have
implemented water quality testing procedures for disposal of dredged
material in ocean waters. To assure that dredged sediment from the
project site would not unacceptably degrade water quality in the
marine environment, water/sediment tests including bioassay and
bioaccumulation tests have been conducted. The results of these
tests indicate that contamination levels of the material from the
Oakland project with the exception of material from the turning basin
are low and would not significantly affect water quality conditions
in the Bay or ocean environments. The turning basin sediments are
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presently being handled as having the potential for significant
adverse impact on the marine environment. This potential would be
minimized by the capping operation. The potential risks are
described in detail in the section on environmental effects in this
Final SEIS. Fishing will be affected in the vicinity of Site B1
during the disposal activity, but the effect would be tolerable for
the duration of construction of the Oakland project. It is expected
that bottom fishing at the site would be eliminated, although some
bottom fish may later occupy the site. Fishing for pelagic species
could resume after the disposal has occurred. Due to the areal
distributior of fish throughout the continental shelf and the extent
of fishing throughout the region, the impact on fishing at the
disposal site is considered small. FWS has indicated that it is not
prepared to furnish its Coordination Act report for input to the
authorized project and has formally stated their concurrence with the
use of site BI. Detailed discussion of FWS's views expressed in
coordination is found in Appendix D.

b. Resolution of controversies - The controversy involves
delineating significant interaction between natural physical
processes, typically dynamic marine resources (related to population
and distribution changes), and disposal of dredged material which may
influence both natural processes and marine resources. Based on
studies conducted by USACE, both locally and nationally, increased
turbidity resulting from disposal of dredged material at open water
sites is of short duration. Turbidity is also generally localized in
the immediate vicinity of the dredging or disposal site. The ocean
environment at Site Bl is capable of accepting dredged material from
its adjacent Bay environment. While public and agency response is
firm in their belief that potential impacts would be lessened by
using a mcre distant and deeper site, the collective favor has been
expressed for Site Bl.

5. Unresolved Issues:

Commercial and sport fishing interests of San Francisco Bay have
expressed great concern related to the practice of dredged material
disposal in San Francisco Bay. Comments received on the authorized
Oakland Harbor project are related to the use of the Alcatraz
disposal site as was authorized and as initially preferred by USACE
in the Draft SEIS. Presently, the major unresolved issue remains the
availabil'ty of an appropriate ocean disposal site for the 5.4
million m (7.0 million yd ) of material from Oakland Harbor.
USACE maintains that Site BI is the appropriate site to accomplish
the necessary handling of potentially contaminated material in the
most efficient and effective manner possible.

vii



inconsistencies between the selected disposal alternative and the
laws, policies and plans are discussed, and the extent to which the
proposed action shall reconcile such inconsistencies is also
described. The authorized project complies with all environmental
laws and regulations:

a. Clean Air Act. The objective of the Clean Air Act (42 U.S.C.
1857 et seq) is to protect and enhance the quality of the Nation's
air resources so as to promote the public health and welfare and the
productive capacity of its population. 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. The
Corps will require that the dredging contractor secure all necessary
permits from the Bay Area Air Quality Maintenance District before
construction.

b. National Environmental Protection Act (NEPA). NEPA (42
U.S.C. 4321-4327) established a national environmental policy to be
considered in all Federal actions. NEPA directs all Federal agencies
to include in every recommendation, report, proposal for legislation
or other major Federal actions significantly affecting the quality of
the human environment, a detailed environmental impact statement.
This SEIS fulfills the requirements of NEPA.

c- Clean Water Act, Section 404. The objective of the Clean
Water Act (33 U.S.C. 1344) is to restore and maintain the chemical,
physical and biological integrity of the Nation's waters. Section
404(b) of the Clean Water Act as amended in 1977, requires that the
Corps evaluate the impacts of the discharge of dredging or fill
material into waters of the United States in order to make specified
determinations and findings. A State Water Quality Certificate must
be obtained for the discharge unless an exception is approved by
Congress. An evaluation as specified in Section 404(b) was furnished
to Congress in the Final EIS, November 1984, for the Oakland Inner
Harbor project for the disposal at the Alcatraz disposal site. The
evaluation indicated that additional testing would be performed prior
to construction. Since the selected plan presently involves ocean
disposal, State certification pursant to Section 404 is not
necessary. However, additional testing data has been included in.
this report (see Appendix A) for detailed information. Although
State Certificate was requested for proposed Alcatraz disposal, no
action is needed for the selected ocean disposal alternative to
comply with the above requirements.

d. Fish and Wildlife Coordination Act (FWCA). The FWCA (16
U.S.C. 661 et seq) requires that an action agency consult with the
FWS, the NMFS and state fish and wildlife agencies to determine the
effects a project may have on fish and wildlife resources. The Fish
and Wildlife Coordination Act Reports for disposal of dredged
material at the Alcatraz site were provided on 1 September 1976 for
Oakland Outer Harbor and on 18 April 1984 Oakland Inner Harbor.
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Coordination on thie prcposed ocean disposal has been initiated
formally, but the FWS has declined to provide its views and
recommendations in an official report based on the need for undefined
studies. Their earlier views have been provided in Planning Aid
Letters which are included with this document (See Appendix B).
Issues raised in the FWS letter, dated 15 January 1988, are addressed
within this document. FWS has also indicated in its 24 February 1988
letter that if Site 1M is pursued, it would initiate a referral to
the Council on Environmental Quality. NMFS has also provided its
views and comments by letter, dated 28 October 1987.

e. Endangered Species Act, Section 7. Section 7(a) of the Act
(16 U.S.C. 1531 et seq), requires that federal agencies insure t -at
their actions do not jeopardize the continued existence of endangered
or threatened species or destroy or adversely modify the critical
habitat that supports such species. Review of the FWS Listing and
the State of California endangered species publications in relation
to the tentatively-selected plan indicates no effect upon rare cr
endangered species or critical habitats. The NMFS has confirmed this
finding by its letter of 18 March 1987 (See Appendix D).

f. National Historic Preservation Act (NHPA). The NHPA (16
U.S.C. 470) requires that Federal agencies take into account the
effect of their undertakings upon National Register properties.
There are no historic properties listed on the National Register of
Historic Places within the project area. To assess the potential for
presence of shipwrecks, a record search was conducted and
consultation with the California Archaeological Inventory, State
Historic Preservation office, Bureau of Land Management, National
Park Service and Minerais Management Service was conducted. it has
been determined that the ocean disposal site area is unlikely tc
contain submerged maritime resources.

g. Executive Order 11593, May 1971, Preservation and Enhancement
of Cultural Resources. 7Ths executive order directs Federal agencies
to assume its leadership Ln preserving and enhancing the Nation's
cultural her-itage. The California Inventory of Historic Resources
has been consulted and it has been determined that no State Historic
Landmarks or State Points of Interest are located in the project
area.

h. Coastal Zone Management Act, Section 307. This act directs
all Federal agencies engaged in programs affecting the coastal zones
to cooperate and participate with state and local governments and
regional management program for the area affected by the proposed
project is contained in San Francisco Bay Plan, and the McAteer Act.
In accordance with 15 CFR Part 930, it has been determined that the
proposed action is consistent to the maximum extent practicable with
the approved coastal management program (see San Francisco Bay Plan
and Appendix C).
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i. Marine Protection, Research and Sanctuaries Act of 1972 (33
U.S.C. 1401). The Act states the National policy to regulate dumping
of all types of materiels into ocean waters and to prevent or limit
the dumping of any material that would adversely affect human welfare
or amenities, the marine environment, ecological systems, or economic
potentialities. Section 103 of the Act gives the Secretary of the
Army authority to issue permits for the purpose of ocean discharge of
dredged material applying the same criteria which apply to EPA
permits allowing ocean dumping of other material. Section 103 also
requires that dumping of dredged material be evaluated to determine
the potential environmental impact of such activities. A Section 103
action is necessary to use the selected Site IM for the Oakland
project.

j. Marine Mammal Protection Act (16 U.S.C. 1361). This Act is
designed to protect all species of marine mammals. The primary
management features of the Act include: (1) a moratorium on the
"taking" of marine mammals, (2) the development of a management
approach designed to achieve an "optimum sustainable population" for
all species or population stocks of marine mammals, and (3)
additional protections for those populations determined to be
"depleted" (Refer also to the Endangered Species Act).

k. San Francisco Bay Plan (Bay Conservation and Development
Commission). The Bay Plan provides a comprehensive and enforceable
basis for protecting the Bay as a natural resource benefiting both
present and future generations, and developing the Bay and its
shoreline to the highest potential with a minimum of Bay filling.
This authorized channel deepening for the Oakland Inner and Outer
Harbors is considered consistent with the policies described in the
consistency determination (see Appendix C).

L State Water Quality Control Policy for Enclosed Bays and
Estuaries. Requirements of this policy applicable to dredging and
disposal operations include: compliance of dredged material with
Federal criteria for determining acceptability for disposal into bay
waters and certification of compliance by the Regional Water Quality
Control Board. Refer to paragraph c., Clean Water Act, Section 404.
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SECTION 1.0 NEED FOR AND OBJECTIVES OF ACTION

1.1. AUTHORIZATION

The United States Army, Corps of Engineers (USACE) conducted the
feasibility study of the Oakland Outer Harbor Channel in response to
a resolution adopted June 14, 1972 by the Committee of Public Works
of the United States House of Representatives. The resolution
requested review of prior reports and recommendations for developing
the channel to serve deep-draft shipping needs. The Oakland Inner
Harbor study resulted from a House of Representatives resolution of
May 10, 1977 to develop recommendations for improving the Inner
Harbor including consideration of increasing the channel depth.

The initial study for Oakland Outer Harbor, including a Final
Environmental Impact Statement (FEIS), was transmitted to Congress on
February 1, 1985. The initial study for Oakland Inner Harbor and
FEIS was transmitted to Congress on January 26, 1987. Environmental
Impacts of the Outer Harbor project were assessed in the Final
Environmental Statement, Oakland Outer Harbor Deep-Draft Navigation
Improvements, Alameda County, California which was filed with the
Environmental Protection Agency (EPA) on February 20, 1981. The
environmental impacts of the Inner Harbor project were assessed in
the Final Feasibility Study and Environmental Impact Statement,
Oakland Inner Harbor Deep-Draft Navigation Improvements which was
filed with the EPA on April 18, 1985. Both projects were authorized
for construction by the Water Resources and Development Act of 1986
(Public Law 99-662).

1.2. PLANNING OBJECTIVES.

The USACE's planning objective for the authorized project is to
provide deep-draft navigation improvements in the Oakland Harbors
which would contribite to national economic development (NED). The
USACE's planning process requires that the objective be consistent
with protecting the environment, pursuant to environmental statutes,
relevant executive orders, and other Federal planning requirements.
Oakland Harbor is located on the east side of San Francisco Bay in
Alameda County, California (Figure 1.1). Along the Port of Oakland's
19 miles of waterfront are 535 acres of marine terminal facilities
which handle a broad spectrum of import and export cargo. The Port
of Oakland consists of an Outer Harbor, a Middle Harbor, and an Inner
Harbor. The entrance channel to all three is known as the Bar
Channel. The federal channels maintained by the Corps of Engineers
provide access to berthing areas which serve container, conventional,
and roll-on/roll-off vessels (Figure 1.2). The Oakland Harbor
channels were determined to be no longer adequate to efficiently and
cost-effectively accommodate modern deep-draft vessels. The specific
planning objectives for the Oakland Harbor deepening are to reduce
tidal delays associated with containership passages, to increase
economies of scale for waterborne commerce, and to increase
navigational safety. The authorized project deepening will improve

SEIS-l



36 1WF 29 w

V A LL I J 0

-CAROUINEZ STRAIT

U.SANAPABLO VAY

SSAN PABLO SAY

Figure 1.1 O KLAND HARBO S PROJA ETLCTO AI~ ~~~A San Frnic Ba anLlarzDipslSt

micS-rm



4- *1

z .U-

E .

" A.

cc 'a-

U)A A..
o a9 X

CL0

LLI i
11.1 Z

C) 3 ~ u

CC M 2
0 w a

SEIS- CL C3 m



navigational safety and efficiency of vessel movement in the
harbors. The authorized project would reduce the potential for
vessel collisions and groundings, and would lessen the need for tidal
delays by deepening and widening the channel.

1.3. NEED FOR SUPPLEMENT

The environmental effects of authorized channel improvement plans
were thoroughly assessed in the Final Environmental Impact Statements
(FEIS). Changing conditions at the authorized Alcatraz disposal site
have required consideration of an ocean disposal site. This
Supplemental Environmental Impact Statement (SEIS) has been prepared
because unrestricted use of the Alcatraz site, as authorized for this
project, would significantly reduce its capacity and jeopardize
maintenance and small projects within the Bay. This SEIS evaluates
additional options for dredged material disposal.

1.4. PUBLIC CONCERNS

Public comment was solicited through publication in the Federal
Re r of two Notices of Intent (NOI) to prepare a SEIS. The NOI
for Oakland Outer Harbor was published January 13, 1987; the NOI for
Oakland Inner Harbor was published April 23, 1987. The projects have
since been combined. Public input was also provided during the
review of the Draft SEIS during September 25, 1987 through December
7, 1987.

Letters received during the review period from federal, state and
local entities, environmental groups and individuals are contained in
Appendix E of the final SEIS along with the Corps' responses. The
concerns expressed were primarily for perceived water quality and
turbidity impacts relating to the disposal of dredged sediment at the
Alcatraz disposal site, the cumulative impacts of Alcatraz disposal,
and the need for monitoring and mitigation. Potential biological
impacts, particularly those affecting commercial and sport fisheries
were of particular interest. Additionally, the position, location
and depth of the selected ocean disposal site were questioned and the
need for additional studies of the marine environment was
recommended. A summary discussion of these concerns and the Corps'
prior studies is included in Section 6.3 of this final SEIS.
Groundwater concerns are addressed in Section 4.1 of the General
Design Memorandum (GDM). A groundwater monitoring program has been
developed and approved by the Regional Water quality Control Board
which is also included in paragraph 4.1 of the GDM.
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SECTION 2.0 ALTERNATIVES

2.1 INTRODUCTION

Ship simulation studies on the Oakland Approach, Outer, Middle and Inner
Harbors have resulted in channel design changes since preparation of the
FEIS. These modifications to the channel design are minor. Because
impacts of deepening and widening the channel were adequately addressed in
the FEIS documents, this SEIS is limited to an evaluation of additional
disposal alternatives only. The simulation studies were conducted for the
purpose of reducing the volume of dredged material to be disposed,
reducing project costs, and determining the best design for vessel traffic
and safety. With the modification in channel design the total quantity of
sediment to be dredged is 5.4 million cubic meters (m3 )
[7.0 million cubic yards (y ) 1. This quantity is approximately
3.7 million m3 (4.8 million yd ) less than the total of the sediment
quantities estimated in the FEIS's.

Sediment retention at the selected Alcatraz disposal site has resulted in
the need to address other disposal options for the Oakland Harbor
project. As stated in the FEIS most of the dredged material from the
Oakland Harbor Project was to be disposed at the Alcatraz site; however, a
large mound was detected there in 1982 which has not significantly
eroded. Though ebb-tide only disposal was considered for the Oakland
Outer Harbor, subsequent evaluation of this alternative determined that it
was not operationally practicable or cost-efficient. Material dredged
from the Inner Harbor was to be disposed at the Alcatraz site in slurried
form in order to promote the dispersal and movement of sediment out of the
Bay system. Based on monitoring studies of slurried disposal conducted
for Phase II of the John F. Baldwin project, slurrying does enhance
dispersion; while dispersion is optimized, deposition and accumulation are
not completely eliminated. The absence of measurable erosion from the
Alcatraz mound since its discovery in 1982 plus the cumulative impacts of
the Oakland Harbor projects, and other major harbor improvement projects
in the Bay Area requiring dredged material disposal within the next five
years, require re-examination of other disposal sites and management
options.

2.2 OAKLAND OUTER HARBOR

The existing channel in the Outer Harbor ranges between -10.0 and -14.3
meters [m] (-33 and -47 feet [ft)) MLLW and varies in width from 180 m
(600 ft) to 290 m (950 ft); it contains a turning basing 290 m (950 ft) in
diameter. At the authorized depth of 10.7 m (35 ft), the channel would no
longer be adequate to safely and efficiently accommodate third generaticn,
deep-draft containerships.

The authorized project (Figure 2.1) would deepen the entire one-way
channel from the current depths to a newly authorized depth of -12.8 m
(-42 ft) MLLW, widen the bar channel from 240 m (800 ft) to 270 m (900
ft), widen the entrance channel 60 m (200 ft) at its western end
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(240 m [800 ft] to 300 m [1000 ft]) tapering 700 m (2,300 ft)
eastward to its existing width of 180 m (600 ft), and would relocate
the turning basin 910 m (3,000 ft) westward and increase its diameter
from 290 m (950 ft) to 430 m (1,425 ft). These dimensions represent
modifications to the projec and result in a 3 decreased dredging
quantity. The 5.4 million m (7.0 millirn yd ) estimatid in the
FEIS is now estimated at 2.4 million m (3.1 million yd ), mostly
due to design changes. Annual gaintenance Iredging requirements
would be increased by 67,300 m (88,000 yd for a total annual
maintenance dredging quantity of 164,000 m (215,000 yd 3 ). In
the FEIS, the annual increase was estimated at 194,000 m3

(254,000 yd 3 ). With the originally planned Oakland Outer Harbor
project, approximately 15 percent of the material was to be disposed
at the 100-fathom ocean disposal site; the remaining material was to
be disposed at the Alcatraz disposal site (See Appendix A).

The terms of the Local Cooperation Agreement between the Port of
Oakland and the Corps require that the Port assume the cost of
dredging and maintaining the associated berths to a depth
commensurate with the -42 foot Federal channel. The berths are
currently maintained by the Port under Corps permit No. 142728E35 at
depths ranging between -35 feet and -42 feet. The Corps permit will
need to be modified to reflect the change in maintainence depth for
some of the channels. The following berths are likely to be deepened
in association with the Federal channel:

Berth No. Maintained
Terminal Old - New Location Depth

Bay Bridge 11 9 Oakland Army Base -37'
12 8 " it -371
13 7 it " -37'

Transbay 3 25 " -37'
Matson D 32 Seventh Street Terminal -37'

E 33 to -37'
F 34 tI o -37'

7th St. G 35 to -37'
H 36 " -40'
I 37 i t -40

These berths may be deepened to -42 feet by permit actions separate
from the Federal project:

Berth No. Maintained
Terminal Old - New Location Depth

Transbay 2 26 Outer Harbor Terminal -37'
Carnation - 30 " " " --

- 31 II t --
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These Berths are already maintained to -42 feet under the Corps
permit:

Berth No. Maintained
Terminal Old - New Location Depth

Maersk 4 24 Outer Harbor Terminal -42'
Outer Hbr 5 23 " " " -42'
P.C.T. 6 22 " " " -42'
Sealand 8 20 " " " -42'

9 21 " " " -42'

These berths are outside the project area. Dredging to the -42 foot
depth may require a Corps of Engineers permit if the Port decides to
deepen these berths at a later time:

Berth No. Maintained
Terminal Old - New Location Depth
Bay Br. 10 10 Outer Harbor Terminal -36'
7th St. J 38 Seventh Street Terminal -40
Berth 40 0 40 Seventh Street Terminal -37' not

in use
Howard J 69 C.P. Howard Container -35'
Ninth Ave 1 84 Ninth Avenue Terminal -35'

2 83 t " I -35'
3 82 of It i -35'

The estimated volume of material that would have to be dredged from
the Outer arbor if all berths were deepened is 348,000 m'
(455,000 yd ).

2.3 OAKLAND INNER HARBOR

The Oakland Inner Harbor channel is 8.5 miles (13.7 kilometers)
long. It includes an Entrance Reach, an Inner Harbor Reach, the
Brooklyn Basin Reach, Park Street Reach, and a Tidal Canal that
connects with San Leandro Bay. Channel width varies in different
sections of the Inner Harbor between 84 m (275) and 240 m (800 ft).
Channel depths in the Inner Harbor project area range between
-9.1 m (-30 ft) and -12.8 m (-42 ft) MLLW.

Plans for improving the Oakland Inner Harbor (Figure 2.1) include
widening the Entrance Channel to 360 m (1,175 ft); and at project
kilometer 4.8 (mile 3.0), widening the Channel to 270 m (900 ft);
constructing a 370 m (1,200 ft) diameter turning basin at project
5.9 km (3.7 mile); and deepening the channel to the newly authorized
-13 m (-42 ft) MLLW beginning at the entrance and terminating at
project 7.2 km (4.5 mile) south of Broadway Street. Construction is
scheduled for April 1988. It is estimated that approximately 2.8
million m3 (3.7 million yd3 ) of material would be dredged from
the channel during construction. The channel improvements would add
54,000 m (70,000 yd 3 ) of material to the annual maintenance
quantities of 153,000 m3  (200,000 vd 3 ) for a total of
207,000 m3 (270,000 yd 3 ) of dredged material.
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The following berths are likely to be deepened in association with
the Federal channel. The estimated volume of material that would
have to be dredged from the Inner Hrbor if these berths were
deepened is 92,000 m3 (108,000 yd ):

Berth No. Maintained
Terminal Old - New Location Depth

American A 60 Middle Harbor Terminal -37'
President B 61 " " -37'
Lines C 62 " -40'

D 63 " -40'

These Berths are already maintained to -42 feet under the Corps
permit:

Berth No. Maintained
Terminal Old - New Location Depth

Howard H 67 C.P. Howard Container -42'
I 68 " " " -42'

2.4 DREDGED MATERIAL DISPOSAL SIT= NSIDERED

Several disposal site alternatives have been considered and
eliminated from further consideration. Disposal alternatives
eliminated include use of upland sites, all in-Bay sites other than
Alcatraz and marsh creation. Four historically used and four new
candidate ocean disposal sites were evaluated and two of the four new
sites are considered in the evaluation of alternatives.

2.4.1 Upland Disposal. There are no upland disposal sites
available in the project area with sufficient capacity to receive all
of the dredged material from the Oakland Harbor project. Since 1974,
the Corps has conducted three reconnaissance level studies to
investigate the feasibility of disposing San Francisco Bay dredged
material on land. A total of 20 potential land disposal sites have
been considered in these studies. Eleven of these sites were
determined to be unsuitable for disposal of dredged material due to
existing development projects, existing sanitary landfill use, public
agency ownership for the purpose of disposing its own dredged
material on the area. The nine sites which were not physically
precluded from potential land disposal use are all located in the
North Bay area. These sites were evaluated for potentially
constraining economic and environmental factors. Of the nine sites,
seven were entirely or substantially within former tidal marshes and
thus were evaluated only for their potential as reclamation sites.
The two sites which were substantially upland were evaluated for
potential as both permanent and reclamation/processing sites.
However, these are in Solano County, too far away for receipt of
Oakland material (USACE, 1987).
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2.4.2 Marsh Creation. The Corps of Engineers has also
investigated the creation of marsh habitat during its Dredge Disposal
Study (JSACE, 1976). The viability of this alternative is dependent
upoon the availability and location of an appropriate site. Factors
to consider in selecting a site include topography, hydrological
regime, sediment quality, etc. Creation of marsh environments in
open water or intertidal mudflats is also constrained by
institutional requirements related to filling the bay as well as by
the opposition of public interest groups. Restoration of tidal marsh
habitat is not considered viable because of the limited capacity of
potential sites (such as salt ponds), the pump distance of
approximately 30 miles to their location and the need for costly and
time-consuming land acquisition by the local non-Federal interest.

2.4.3 In-Bay Disposal Sites. In 1972, disposal activities
at eleven in-Bay disposal sites were consolidated to five sites. In
coordination with the Environmental Protection Agency (EPA), the San
Francisco District further restricted disposal operations to three
sites in 1978. Carquinez Strait (SF 9), is 1.5 km (0.8
nautical miles) from Mare Island Straits entrance; San Pablo Bay
(SF 10) is 4.8 km (2.6 nmi) northeast of Point San Pedro; Alcatraz
(SF 11) is about 0.5 km (0.3 nmi) south of Alcatraz. Of the three
Bay aquatic disposal sites designated as suitable for dredged
material disposal, Alcatraz is the only designated site in the
central Bay near major deep draft navigation projects. It is closest
to the Oakland dredging site and is the authorized disposal site
because it is within a high energy area near the Golden Gate.
Material disposed at this location was determined to be the least
environmentally damaging alternative as material is more likely to
leave the Bay system when compared to the other two available in-Bay
sites. No new in-Bay sites have been investigated for this project,
since lengthy studies are needed to determine suitability for dredged
material disposal in San Francisco Bay and public input would be
required. A separate investigation of potential alternative dredged
material disposal sites within central bay is underway. Study
results are expected during the summer of 1989.

2.4.4 Historic Ocean Disposal Sites. Several ocean disposal
sites previously used for the disposal of dredged material have been
considered. The two historical sites situated inside the boundaries
of the Gulf of the Farallones National Marine Sanctuary and the sand
disposal site have been eliminated from further consideration. These
include:

a. 100-Fathom Site. During the 1970's when the Oakland
Outer Harbor project was planned, a 100-fathom ocean site (SF 7) in
the Gulf of the Farallones had been designated by EPA for dredged
material disposal. The site was approximately 55.6 km (30 nmi) from
the Golden Gate. The site was located south of the Farallon Islands
at latitude 370 31' 45" N and longitude 1220 59' 00" W and was
182.9 m (100 fathoms deep). In 1980, the Gulf of the Farallones
National Marine Sanctuary was established by the Department of
Commerce and the 100-fathom ocean disposal site was incorporated
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within its boundaries. Although limited use could be certified by
the Assistant Administrator of the Office of Coastal Zone Management,
dredged material disposal within the sanctuary is generally not
permitted (FEIS, Pt. Reyes-Farallon Island Marine Sanctuary, NOAA,
1980). In February 1983, EPA removed this site from the final
designation process. Total quantity of dredged material disposed at
the site between 1932 and the establishment of the marine salctuary
is estimated to be less than 765,000 m (1,000,000 yd ).

b. 100-Fathom Test Site. During September 5-7, 1974,
3,000 m3 (3,900 yd j ) of dredged material was discharged at the
100-fathom contour north-northwest of the designated 100-fathom site.
The discharge was monitored to assess ocean disposal activity and
impacts to the substrate (USACE, 1975). Center coordinates at the
site were 37041"00"1 N and 1230 07' 30" W. Again, the site was
incorporated into the Gulf of the Farallones National Marine
Sanctuary in 1980, and continued use of the site for disposal of
dredged material is not a practicable alternative.

c. S.F. Channel Bar. This site (SF 8) is parallel to
and 1,800 m (6,000 ft) south of the San Francisco Bar Channel,
8.0 km (5 mi) outside the Golden Gate. Site coordinates are
370 45' 55"1 N; 1220 37' 18"1 W; 370 450 45" N; 1220 34' 24" W;370 44' 24" N; 1220 37' 061" W; 370 45' 15" N; 1220 34' 12" W.

The site is designated primarily for maintenance disposal of sand.
The designation allows for the disposal of material from required
dredging operations at the entrance of the San Francisco Main Ship
Channel which "is composed primarily of sand having grain sizes
compatible with that naturally occurring at the disposal site and
containing approximately 5 percent of particles having grain sizes
finer than that normally attributed to very fine sand"
(40 CFR 228.12(b)(22)].

d. BART Site. Exact quantities of excavated sediments
discharged at the dredged material disposal site 1.9 km (1.0 nmi)
west of Seal Rock have not been determined. However, it is known
that the bulk of the 4,340,000 m (5,680,000 yd 3 ) of sediments
excavated for the construction of the Trans-Bay Tunnel of the Bay
Area Rapid Transit (BART) System, and not used for backfill, were
transported to the site for disposal. Site center is located at
370 46' 50" N and 1220 32' 40" W and lies in 24 m (13 fin) of
water. Strong tidally dominated currents have induced an extreme
paucity of benthic organisms by continuously shifting substrates and
has subsequently reduced fishery value at the site. The same
currents increase the dispersive nature of the site. Studies of the
site are in the planning stage and available .information is very
limited. For study purposes, the site has been referred to as
Candidate Site D1 and that appellation is utilized in this document.
Wherever feasible, designation of a site off the continental shelf or
other sites that have been historically used for dredge material
disposal is preferred [40 CFR 228.5(e) ]. Because Site Dl falls into
the latter category of historical use, and lies with the zone of
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siting feasibility (ZSF) established to delineate the area in which
it is economically and operationally feasible to site dredged
material disposal, and is therefore feasible to designate and
utilize, it is retained as a candidate disposal site in this SEIS.

2.4.5 Candidate Ocean Disposal Sites. Presently, there are
no designated ocean disposal sites to receive the estimated quantity
of material from either the Alcatraz disposal site or the Oakland
Harbor project, and the most feasible site within San Francisco Bay
is not expected to accommodate the quantity of material from the
Oakland project without jeopardizing the availability of the site for
disposal of maintenance dredging material. The Corps of Engineers
(USACE), in consultation with the EPA, has been investigating
candidate ocean sites with the intent of EPA designating a permanent
ocean site for disposal of dredged material under Sections 102 of the
Marine Protection, Research and Sanctuaries Act (MPRSA) of 1972, and
EPA's Ocean Dumping Requlations and Criteria (40 CFR 220-225,
227-229). Since there are no ocean disposal sites presently
available to receive dredged material for the Oakland deepening
project, the USACE has applied its authority under Section 103 of
MPRSA to select a site for ocean disposal of the dredged material, as
appropriate (from the Alcatraz disposal site or the Oakland Harbor
project site), for the Oakland project.

The U. S. Army Corps of Engineers is required to apply the same
criteria established pursuant to Section 102 of the Act and must
determine that the dumping "will not unreasonably degrade or endanger
human health, welfare, or amenities, or the marine environment,
ecological systems, or economic potentialities"; and in making an
independent determination as to appropriate locations for the dumping
"shall, to the extent feasible, utilize the recommended sites
designated by the Administrator" (of the EPA). Site screening and
evaluation has been accomplished by following the guidance found in
General Approach to Desianation Studies for Ocean Dredged Material
Disposal Sites (EPA/USACE May, 1984).

a. Zone of Siting Feasibility (ZSF). USACE and EPA have
jointly developed guidance for defining the area within which
disposal of dredged material would be feasible based upon
operational, cost and regulatory criteria. Candidate disposal areas
within this zone are then evaluated according to the Ocean Dumping
Criteria. Candidate sites outside of the ZSF are not studied further
as it would be unreasonable to rigorously explore and objectively
evaluate the effects of disposal at a site that could not be
practicably utilized for disposal of dredged material.

A ZSF analysis has been conducted for demarcating a siting area for
candidate ocean dredged material disposal sites (ODMDS) off San
Francisco within the Gulf of the Farallones and is appended to this
SEIS (Appendix F). Factors considered in determining the ZSF
boundary include the cost of transporting dredged material to the
disposal site, the type and availability of dredge equipment,
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navigation restrictions, and marine safety. Since cost and
operational constraints did not provide a distinct delineation of the
zone, but increased at a rapid, almost linear rate from very close to
the Golden Gate outward with increased haul distance, the ZSF
boundary was placed seaward to the edge of the marine radar net to
address guidance that marine safety will be considered (EPA/USACE,
May 1984). The ZSF includes all the area from the Golden Gate Bridge
to 44.5 km (24 nautical miles) from Pt. Bonita (Figure 2.2 and
Appendix F). It is also noted, however, that project costs escalate
significantly as haul distance from the Golden Gate Bridge increases
and at the peripheral areas of the ZSF, disposal costs reach a point
that may be impractical for most maintenance and small harbor
dredging in San Francisco Bay.

b. Candidate Sites Considered. A number of candidate
sites within the ZSF have been considered to receive the sediments to
be dredged from the Oakland Harbor for this project (See Figure
2.3). Sites 1M, Bl, BlA, Cl, and Dl are evaluated as to
acceptability as ocean dredged material disposal sites in sections
2.4.5(c) through 2.4.5 (f) below. Potential disposal sites
investigated, but eliminated from further consideration, include
Sites 2, B2, B3, B4, and B5. All of these eliminated sites lie
beyond the outermost boundary of the ZSF and are not considered
feasible sites for a combination of economic and operational factors
(see Appendix F). Other factors were also of concern. An abundance
of widow rockfish (Sebastes entonelas), which tend to concentrate in
bottom areas of high relief was found at Site 2. The Pacific
Fisheries Management Council has determined that the Sebastes
entomelas fishery is biologically stressed and have imposed
limitations on the catch. Disposing of dredged material at the
Site 2 location could adversely impact this limited fishery. Site B2
and Site B5 supported brooding Dungeness crab (Cancer macrister).
Site B3 has potential for wide dispersion of material, is relatively
close to shore which could have impacts on coastal beaches and kelp
beds, and is distant from the dredging sites. Site B4 bathymetric
surveys revealed depths ranging from 768 to 1,243 m (420 to 680 fm)
with a deep canyon with rocky bottom that supported a significant,
commercial fishery. The unique habitat value precluded use of the
site for disposal of dredged sediments. Additionally, site testing
and monitoring costs would be extremely high due to the high relief
of the substrate, the depth of water and the distance from port.
Surveys at Site B5 also indicated the presence of geographically
limited hard bottom habitat and productive fishing grounds.

The remaining candidate ocean disposal sites considered further,
Sites IM, B1, BlA, C1, and Dl, are addressed below:

(1) Site 1M. Site 1M, slightly repositioned from
the site surveyed by Nybakken et al. and referred to in their 1984
report as Station 1, is centered at 370 38' 42" N, 1220 42 16" W,
and lies between the U.S. Navy submarine operating area Ul and the
the precautionary zone of the U.S. Coast Guards Marine Traffic
Separation Scheme. The center of the relatively flat site is 28.9 km
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(15.6 nmi) from the Golden Gate Bridge. The site radius is estimated
to be 1.3 km (0.7 nmi) based on horizontal spreading of the dredged
material as it falls through the water column and impacts upon the
bottom. Depths over the surveyed area range from 44 - 49 m (24 to
26.8 fin). The perimeter of the site is 2.3 km (1.2 nmi) from the
Gulf of the Farallones National Marine Sanctuary and 16.9 km
(9.1 nmi) to shore. Based on area surveys and available fisheries
data, the site supports a commercial fishery for Lingcod (Ophiodon
elongatus), English sole (Parophrys vetulus), Petrale sole (Eopsetta
Jordani), Pacific sanddab (Citharichthys sordidus), Halibut
(Paralichthys californicus), Salmon (Oncorhynchus sp), Northern
anchovy (Enaraulis mordax), Albacore (Thunnus alaluna), and
Dungeness crab (Cancer magister). Because of Site lM's proximity to
the Golden Gate, it is more heavily fished than the B1 or BlA site.
Site IM is a potential nursery or spawning area for English sole
(Parophrys vetulus) and Dungeness crab (Cancer magister).

(2) Site (B). The center coordinates of Site B1
are located at 370 31' 16" N, 1220 48' 32" W. The site center is
about 46 km (24.9 nautical miles) from the Golden Gate Bridge and the
site perimeter is approximately 0.2 km (0.1 nmi) from the southern
boundary of the Gulf of the Farallones National Marine Sanctuary and
22.6 km (12.2 nmi) from shore. The site radius is 3.1 km 1.7 nmi)
and area coverage at the site floor 18.5 km2 (5.4 nmi ) or at
least 4.5 times the size of Site 1M. The bottom is gently sloping.
Depths range from 79 - 90 m (43 to 49 fm) over the area surveyed.
Sediments are predominantly very fine sands. Commercial fishery
resources in the area include Pacific sanddab (Citharichthys
sordidus), Rex sole (Glyptocephalus zachirus), English sole
(Parophvrs vetulus), Salmon (Oncorhynchus s ), Albacore (Thunnus
alalunga), and Dungeness crab (Cancer magister). Site B1 is a
potential nursery or spawning area for Pacific sanddab (Citharichthys
sordidus), Dover sole (Microstomus pacificus), English sole
(Parophrys vetulus), and Dungeness ciab (Cancer magister).

(3) Site BlA. The site center coordinates are
located at 370 27' 00" N, 1220 44' 30" W. The site center is
51.5 km (27.8 nautical miles) from the Golden Gate Bridge. The site
radius s 3.1 km 41.7 nmi) and area coverage at the site floor
18.5 km (5.4 nmi ) or at least 4.5 times the size of Site 1M.
Closest approach of the site footprint (area within site radius) to
the Gulf of the Farallones National Marine Sanctuary boundary is 10.2
km (5.5 nmi) and to shore is 18.4 km (9.9 nmi). A bathymetric survey
has not been performed at the specific site. Depths recorded within
a 1.8 km (1.0 nmi) radius of the site center during biological
sampling in April 1987 ranged from 82 - 84 m (45 to 46 fin). The
bottom is gently sloping. Sediments are predominantly very fine
sands. Site BlA is located in the vicinity of a Rockfish
(Sebastes M) set-net and hook-and-line fishing area. Additionally,
commercial stocks of Pacific sanddab (Citharichthys sordidius),
English sole (Parophvrs vetulus), Dover sole (Microstomus pacificus),
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Petrale sole (Eolosetta jordani), Salmon (Oncorhynchus s p), Albacore
(lhunnus alalunga), and Dungeness crab (Cancer magcister) are fond at

the site. Site BlA is a potential nursery or spawning area for
Pacific sanddab (Citharichthys sordidus), Dover sole (Microstomus
pacificus), Rockfish (Sebastes sp), and Dungeness crab (Cancer
magister).

(4) Site C1. Site Cl was added to the array of
sites in July 1987. Baseline data were readily available from
surveys of the South West Ocean Outfall Project (SWOOP) of San
Francisco. The center of the site is located at 370 40' 00" N,
1220 36' 00" W. The site center is 26.7 km (14.4 nmi) from the
Golden Gate Bridge and the site perimeter is 2.9 km (1.8 nmi) south
southwest of the terminus of the San Francisco southwest ocean
outfall (SWOOP) for treated sewage effluent, 9.0 km (4.9 nmi) from
the Gulf of the Farallones National Marine Sanctuary, and 7.0 km (3.8
nmi) from shore. The radius of bottom impacts is expected to be
2.1 km (l.lnmi). Commercial fisheries include English sole
(Parophrys vetulus), White croaker (Genvonemus lineatus), Petrale
sole (Eopsetta Jordani), Halibut (Paralichthys californicus), Salmon
(Oncorhynchus sp), Pacific herring (Clupea harenqus), Northern
anchovy (Encraulis mordax), Albacore (Thunnus alalunga), and
Dungeness crab (Cancer magister). Site Cl is situated in a potential
nursery habitat for English sole (Parophris vetulus), and Dungeness
crab (Cancer magister).

(5) Site DI. The historical BART Site (Site Dl),
introduced in Section 2.4.4(d), is the final candidate site.
Dispersion modeling for Site D1 is in the planning stage and site
size has yet to be determined. Site radius should be similar to Site
Cl, but the site should be more dispersive due to the very -,trong
currents. Aside from Dungeness crab (Cancer magister), commercial
stocks are highly variable and may include Northern anchovy
(Enoraulis mordax), Shiner perch (Cymatogaster aggregata), English
sole (Parophrys vetulus), and Sand sole (Psettichthys melanostictus).

c. Evaluation with MPRSA Site Selection Factors.

The five candidate ocean dredged material disposal sites are
evaluated below to determine the acceptability of each of the sites.
It is possible that more than one of the candidate site will be found
acceptable. The site selection process attempts to assess compliance
of each candidate site with five general criteria and eleven specific
factors set forth in 40 CFR 228.5 and 40 CFR 228.6(a) and to select
the one site where the disposal of dredged sediments would have the
least adverse environmental impact at acceptable economic costs.
Under the five general criteria given in 40 CFR 228.5 (Table 2.A),
sites are selected so as to minimize interference with other marine
activities, to keep temporal perturbations associated with dredged
material disposal from causing impacts outside of the site, and to
permit effective monitoring to detect and evaluate any unsuspected
impacts at an early stage. Where feasible, selection and use of
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sites off the continental shelf or of historically used disposal
sites is preferred and chosen. If at any time disposal operations at
an interim site cause unacceptable adverse environmental impacts
based on the proposed monitoring, the use of that site would be
terminated as soon as suitable alternate disposal sites can be
designated. The eleven specific criteria specified
by 40 CFR 228.6(a) [Table 2.B] are used in evaluating proposed
disposal sites to assure the general criteria are met.

d. Compliance With the General Criteria for the Selection
of Ocean Disposal Sites (40 CFR 228.5).

40 CFR 228.5 (a) "The dumping of materials into the ocean will be
per-ndtted only at sites or in areas selected to
minimize the interference of disposal activities
with other activities in the marine environment,
particularly avoiding areas of existing
fisheries or shell fisheries, and regions of
heavy commercial or recreational navigation."

Discharge coordinates for all candidate dredged material disposal
sites are outside of existing navigation lanes and precautionary
areas and discharge of material within the site would not affect
commercial or recreational navigation. Transit to and from the
various candidate sites is likely to impact commercial and
recreational navigation. For the Oakland Harbor Deep Draft
Navigation Project, if each barge carries 2,700 m3 (3,500 yd 3 ) of
dredged sediments and is transported to the site individually by tug,
an additional 2,000 vessel trips out the Golden Gate to the site and
back would be added to vessel traffic, a 30% to 40% increase in
total vessel traffic excluding commercial fishing. Approximate
routes for disposal vessels, utilizing established traffic lanes as
much as possible and avoiding transit of U.S. Navy submarine
operating areas are given in Figure 2.3. Calculated haul distances
from the Golden Gate Bridge are 28.9 km (16.5 nmi) for Site 1M,
56.3 km (30.4 nmi) for Site B1, 57.6 km (31.1 nmi) for BlA, 26.5 km
(14.3 nmi) for Site Cl, and 8.3 km (4.5 nmi) for Site Dl. Tug and
barge traffic is generally slower and less maneuverable than other
vessels in the Gulf of the Farallones and dredged material vessels
would encounter and be overtaken by other vessels, often during
periods of reduced visibility. (Please refer to Section 2.2.2.3 of
the ZSF, Appendix F). Sites 1M, Cl, and Dl are adjacent to
navigation lanes or precautionary areas and require little transit in
areas where larger vessel traffic is not normally encountered. Sites
B1 and BIA not only require longer haul distances and travel time
within established traffic lanes, but also require transit through
several nautical miles of commercial and recraation fishing grounds
and potential crab potting areas where larger vessel traffic is
uncommon. To minimize the potential for incident between dredged
material disposal vessels and other commercial or fishing vessels,
Notice to Mariners would be issued concerning planned activities and
the radar image of disposal vessels would be enhanced to facilitate
oversight of relative vessel positions by the U.S. Coast Guard (ZSF,

SEIS-17



TABLE 2.A.

GENERAL CRITERIA FOR THE SELECTION OF
OCEAN DISPOSAL SITES

40 CFR 228.5

a. The dumping of material into the ocean will be permitted
only at sites or in areas selected to minimize the
interference of disposal activities with other activities
in the marine environment, particularly avoiding areas of
existing fisheries or shellfisheries, and regions of
heavy commercial or recreational navigation.

b. Locations and boundaries of disposal sites will be chosen
so that temporary perturbations in water quality or other
environmental conditions during initial mixing caused by
disposal operations anywhere within the site can be
expected to be reduced to normal ambient seawater levels
or to undetectable contaminant concentrations or effects
before reaching any beach, shoreline, marine sanctuary,
or known geographically limited fishery or shellfishery.

c. If at any time during or after disposal site evaluation
studies, it is determined that existing disposal sites
presently approved on an interim basis for ocean dumping
do not meet criteria for site selection set forth in
Section 228.5-228.6, the use of such sites will be
terminated as soon as suitable alternative disposal sites
can be designated.

d. The sizes of ocean disposal sites will be limited in
order to localize for identification and control any
immediate adverse impacts and to permit the
implementation of effective monitoring and surveillance
programs to prevent adverse, long-range impacts. The
size, configuration, and location of any disposal site
will be determined as a part of the disposal site
evaluation or designation study.

e. EPA will, wherever feasible, designate ocean dumping
sites beyond the edge of the continental shelf and other
such sites that have been historically used.
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TABLE 2.B.

ELEVEN SPECIFIC FACTORS FOR OCEAN DISPOSAL SITE SELECTION
40 CFR 228.6

1. Gecgraphical position, depth of water, bottom topography,
and distance from the coast.

2. Location in relationi to breeding, spawning, nursery
feeding, or passage areas of living resources in adult or
juvenile phases.

3 Location in relation to beaches or other amenity areas.

4. Types and quantities of wastes proposed to be disposed of
and proposed methods of release, including methods of
packaging the waste, if any.

5. Feasibility of surveillance and monitoring.

6. Dispersal, horizontal transport, and vertical mixing
characteristics of the area, including prevailing current
velocity, if any.

7. Existence and effects of present or previous discharges
and dumping in the area (including cumulative effects).

8. Interference with shipping, fishing, recreation, mineral
extraction, desalination, shellfish culture, areas of
special scientific importance and other legitimate uses
of the ocean.

9. Existing water quality and ecology of the site, as
determined by available data or by trend assessment or
baseline surveys.

10. Potential for the development or recruitment of nuisance
species within the disposal site.

11. Existence at or in close proximity to the site of any
significant natural or cultural features of historical
importance.
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Appendix F). Site IM is located at the edge of the USCG's
precautionary area. Site C1 is near the precautionary area and the
southern inbound traffic lane. The USCG has indicated that as long
as transit of disposal vessels were within the flow of normal traffic
and that the actual disposal area was outside of the precautionary
area and traffic lanes, navigation hazards would be minimized. Sites
B1 and BIA are also located outside of navigation traffic lanes and
the precautionary zone. Because of their distance at the edge of the
radar range, detection becomes less certain due to variables
affecting transmission of the radar signal (i.e., severe fog,
storms).

The entire shelf region offshore of San Francisco Bay is utilized by
commercial fishermen for bottom and pelagic fish, Dungeness crab, and
other commercial marine resources. Site 1M supports a commercial
fishery for Lingcod (Onhiodon elongatus), English sole (Parophrys
vetulus), Petrale sole (Eopsetta iordani), Pacific sanddab
(Citharichthys sordidus), Halibut (Paralichthys californicus), Salmon
(Onchorhynchus sp), Northern anchovy (Engraulis mordax), Albacore
(Thunnus alalunga), and Dungeness crab (Cancer magister). Commercial
fishery resources in the vicinity of Site B1 include Pacific sanddab
(Citharichthys sordidus), Rex sole (Glyptocephalus zachirus), English
sole (Parophrys vetulus), Salmon (Onchorhynchus sp), Albacore
(Thunnus alalunca), and Dungeness crab (Cancer magister). Site BlA
is located in the vicinity of a Rockfish (Sebastes sp) set-net and
hook-and-line fishing area. Additionally, commercial stocks of
Pacific sanddab (Citharichthys sordidius), English sole (Parophrys
vetulus), Dover sole (Microstomus pacificus), Petrale sole (Eopsetta
lordani), Salmon (Onchorhynchus sp), Albacore (Thunnus alalunqa), and
Dungeness crab (Cancer ma ister) are found at the site. Fisheries at
Site Cl include English sole (Parophrys vetulus), White croaker
(Genvonemus lineatus), Petrale sole (Eopsetta Jordani), Halibut
(Paralichthys californicus), Salmon (Onchorhynchus sp), Pacific
herring (Clupea harenctus), Northern anchovy (Enaraulis mordax),
Albacore (Thunnus alalunga), and Dungeness crab (Cancer magister).
Aside from Dungeness crab (Cancer magister), commercial stocks at
Site D1 are highly variable and may include Northern anchovy
(Encr-aulis mordax), Shiner perch (Cvmatogaster aciregata), English
sole (Parophrys vetulus), and Sand sole (Psettichthys
melanostictus). Per unit area, Sites 1M and Cl are likely to be the
most productive of candidate sites due to a combination of depth and
proximity to San Francisco Bay. Sites Bl and BIA impact larger areas
that are less productive per unit area as a fishery for Dungeness
crab (Cancer magister) but of comparable value as a fishery for other
demersal and pelagic species. Site Dl, because of the dearth of food
resource value, is not a productive area when compared to other
candidate sites. However, the possible dispersive nature of the site
may carry sediments to more productive areas. Sites nearer to San
Francisco Bay are more intensely fished for convenience.
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40 CFR 228.5 (b) "Locations and boundaries of disposal sites will
be so chosen that temporary perturbations in
water quality or other environmental conditions
during initial mixing caused by disposal
operations anywhere within the site can be
expected to be reduced to normal ambient
seawater levels or to undetectable contaminant
concentrations or effects before reaching any
beach, shoreline, marine sanctuary or known
geographically limited fishery or shellfishery."

The discharge of dredged material at the center of candidate Sites
IM, Bl, BIA, and Cl, under expected normal current conditions is not
expected to cause perturbations in water quali, beyond disposal site
boundaries. Site sizes to accommodate area of bottom deposition are
based on the use of the Disposal from Instantaneous Dump Model
(DIFID) and computational procedures explained in the sediment and
dispersion analysis performed for each of the sites (Tetra Tech,
1987). The DIFID model has not been run for Site Dl. While the site
is likely to be dispersive, it has not been determined if disposal
plumes from disposal activity would exceed common ambient suspended
particulate levels occurring at the mouth of the naturally turbid San
Francisco Bay and Delta.

The perimeter of Site IM is 2.3 km (1.2 nmi) from the Gulf of the
Farallones National Marine Sanctuary and 16.9 km (9.1 nmi) from
shore. The bounds of site Bi are much closer the the marine
sanctuary, 0.2 km (0.1 nmi), but further from shore, 22.6 km
(12.2 nmi). BIA is 10.2 km (5.5 nmi) and 18.4 km (9.9 nmi) from the
marine sanctuary and shore, respectively, but encroaches upon the
periphery of a geographically limited rockfish (Sebastes sp)
fishery. Site Cl's perimeter is 9.0 km (4.9 nmi) from the sanctuary
and 7.0 km (3.8 nmi) from shore. Site D1 is estimated to lie about
10 km (5.4 nmi) from the Gulf of the Farallones National Marine
Sanctuary but very close to shore, less than 0.4 km (0.2 nmi).

40 CFR 228.5 (c) "If at anytime during or after disposal site
evaluation studies, it is determined that
existing disposal sites presently approved on an
interim basis for ocean dumping do not meet the
criteria for site selection set forth in Parts
228.5-228.6, the use of such sites will be
terminated as soon as suitable alternate
disposal sites can be designated."

There is no interim designated ocean disposal site. The location
selected for disposal under Section 103 of MPRSA will be monitored
prior to disposal and after disposal. (See Section 4.6)
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40 CFR 228.5 (d' "The sizes of ocean disposal sites will be
limited in order to localize for identification
and control any immediate adverse impacts and
permit the implementation of effective
monitoring and surveillance programs to prevent
adverse long-range impacts. The size,
configuration, and location of any disposal site
will be determined as a part of the disposal
evaluation or designation study."

Site sizes were computed based on DIFID modeling and sediment and
dispersion analysis (Tetra Tech, 1987). Horizontal dispersion and
spreading of dredged material as it falls through the water column
and after it impacts the ocean floor, increases with site depth or
site currents. Site sizes are based on disposal within 60 m (197 ft)
of site center and spreading is based on average site depth.
Configuration of all deposits are approximately circular. Site
area, configuration, and site center coordinates are listed below:

TABLE 2.C
Site Size, Configuration, and Location

Site Site Area Configuration Coordinates

Site 1M 4.1 km2  circular 370 38' 42" N
(1.2 nmi 2 ) 1220 42' 16" W

Site B1 18.5 km2  circular 370 31' 16" N
(5.4 nmi 2 ) 1220 48' 32" W

Site BlA 18.5 km2  circular 370 27' 00" N
(5.4 nmi 2 ) 1220 44' 30" W

Site C1 4.3 km2  circular 370 40' 00" N
(1.3 nmi 2 ) 1220 36' 00" W

Site Dl undetermined circular 370 46' 50" N
1220 32' 40" W

40 CFR 228.5 (e) "EPA will, wherever feasible, designate ocean
dumping sites beyond the continental shelf and
other such sites that have been historically
used."

An analysis was made to determine the area in which it would be
economically and operationally feasible to dispose of dredged
material in ocean waters off San Francisco. The procedure followed
joint technical guidance of the Environmental Protection Agency (EPA)
and the U.S. Army Corps of Engineers (USACE) [EPA and USACE, 1984;
SAIC, 1986). The resulting Zone of Siting Feasibility (ZSF) analysis
concluded that the ZSF extended to a radius of 44 km (24 nmi) )f Pt.
Bonita (Appendix F). It was concluded that use of ocean dredged
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material disposal sites beyond the ZSF boundary was not feasible. At
most locations along the western coast of North America, a 44 km
(24 nmi) radius would circumscribe several off the shelf sites.
However, the bathymetry of the Gulf of the Farallones results in a
much wider shelf off San Francisco so that the ZSF contains no such
candidate sites. The regulatory guidance recognizes that where the
continental shelf is broad, disposal sites on the continental shelf
may be required. In the Gulf of the Farallones, designation of an
ocean dumping site beyond the continental shelf is not feasible.

The only site that has a history of dredged material disposal within
the ZSF and is not designated primarily for the disposal of sand, is
candidate Site Dl [Section 2.4.4(d) and 2.4.5(b)(2) above]. Site D1
is located west of Seal Rocks immediately south of the Eastbound San
Francisco Bay Traffic Lane. This site was used for disposal of fine
grained clay and silts excavated for the construction of the
Trans-bay Tunnel for the By Area Rapid Trnsit (BART) project.
Approximately 2.3 million m (3 million yd ) was deposited at
this site. As the site lies within the zone of siting feasibility,
it has been determined that it is economically and operationally
feasible to use Site D1 for disposal of dredged material. To date,
however, studies have not been completed that would conclusively
demonstrate compliance with the other four general criteria for the
selection of a disposal site given in 40 CFR 228.5.

e. Compliance with the Specific Factors for the
Selection of Ocean Disposal Sites (40 CFR 228.6). The five general
criteria used for the selection of ocean disposal sites are
supplemented by eleven specific criteria given in 40 CFR 228.6(a).
The eleven specific criteria are to be used in evaluating a proposed
disposal site to assure that the five general criteria are met (SAIC,
1986). While the eleven specific criteria are commonly used to
evaluate a selected site and their iteration in the site selection
process may be slightly redundant, some useful information in the
site selection process can be brought to light through comparison of
the candidate sites under the specific criteria. Such an analysis
follows. Much of the site comparison data is best presented in table
form and one common table, Table 2.G - Site Compariscn Criteria, with
data points applicable to project costs, the five general criteria
for site selection, and the eleven specific criteria for site
evaluation follows this section.

40 CFR 228.6(a)(1)."Geographical Position, Depth of Water, Bottom
Topography and Distance from Coast."

Coordinates of Site centers, water depths, bottom topography,
distances from the coast of the nearest point on the site perimeters,
and haul distances from the Golden Gate Bridge for all five candidate
sites are presented in Table 2.F. Site D1 is the shallowest site
£24 m (13 fin)], followed by Site C1 (29 m (16 fm)], Site 1M [42 m
(23 fro)], Site BIA (82 m (45 fm), and Site B1 [84 m (46 fin)]. All
sites have a gently sloping bottom with increasing depths farther
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from shore, with the exception of Site D1, which gently slopes down
to the northeast. Site D1 is nearest to shore, less than 1.0 km
(0.54 nmi) from the coast. Site Cl lies 7.0 km (3.8 nmi) from shore

measured to the closest point on the site perimeter. All other sites
range from 16.9 to 22.6 km (9.1 to 12.2 nmi) with Site Bi being
furthest from shore.

40 CFR 228.6(a)(2)."Location in Relation to Breeding, Spawning,
Nursery, Feeding or Passage Areas of Living
Resources in Adult or Juvenile Phases."

Dungeness crab (Cancer maqister) spawning occurs throughout the Gulf
of the Farallones, but especially in water less than 91 m (50 fm).
All five candidate sites are likely to be spawning areas. Dungeness
crabs (Cancer macister) use areas less than 37 m (20 fin) deep as
nursery grounds, which would include sites Cl and D1. Sites 1M, B1,
BIA, and Cl provide habitat for juvenile English sole (Parophrys
vetulus). Site Bl and BIA may also serve as nursery grounds for
Pacific sanddab (Citharichthys sordidus) and Dover sole (Microstomus
pacificus). Site BIA encroaches upon a potential spawning area and
nursery for the geographically limited Rockfish (Sebastes so).

Key food resource value is ranked "high" foz: sites 1M and Cl,
"medium" for sites B1 and BlA, and "low" for Site D1.

Total biomass of candidate sites has been subjectively rated as
"high" for Sites 1M and Cl, "medium high" for the "B" sites, and
"low" for Site Di. Numerous demersal and pelagic species inhabit the
sites. Some demersal resources are shown in Figure 2.4. Commercial
stocks are listed under the discussion of 40 CFR 228.5(a) in the text
and in Table 2.F. A detailed listing of species found at the site
during field surveys is found in Nybakken et al, 1984, for site 1M;
Parr et al, 1987, and Stevenson and Parr, 1987, for the "B" sites;
CH2M Hill, 1984 for Site Cl; and Ebert and Cordier, 1966, for Site
D1.

A number of anadromus fish species; salmon (Oncorhynchus s ), shad
(Alosa sapidissima), sturgeon (Acipenser sp), etc., migrate through
the study area to and from their inland spawning sites. None of
these species are known to concentrate in the vicinity of any of the
candidate sites.

A number of endangered species occur in the study area. Marine
mammal haul out areas are shown in Figure 2.5. No impacts to any of
these species are expected from dredged material disposal
activities. Whales (Cetaceans) migrate annually through the study
area (See Table 2.D.). Southbound whales generally stay within 4 km
(2.2 nautical miles) of shore except in the Gulf of the Farallones
where some whales pass west of the Farallon Islands. On the
northward migration, the whales tend to stay closer to shore. Gray
whales are not known to aggregate in the vicinity of any of the
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TABLE 2.D.
WHALE MIGRATION PERIODS

Northern Southern
Species Migration Migration Feeding Pattern

Gray Whale Feb-Jun Oct-Jan Bottom filter
feeders in Bering &
Chukichi Seas during
Jun - Oct

Humpback Whale mid Mar-Jun Sep-Jan Planktcn & schooling
fish (anchovies &
sardines)

Blue Whale May-Jun Only krill during
sumerby sieving &
swallowing

Fin Whale mid May-Jun mid Jul-Sep Krill & anchovies by
swallowing

Right Whale Mar-Jun Oct-Feb Copepods & small
fish along edge of
shelf by skimming
surface

Sea Whale Spring Fall Planktcn & small
fish; found off
California coast
mid-Jul to Oct

Sperm Whale Apr-Jun Aug-Nov Squid, octopus &
bony deep water fish
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candidate disposal sites. Interference with feeding or migration at
any site would be due to chance encounter with the disposal barge
rather than due to the particular characteristics of the disposal
site.

Approximately two-thirds of the breeding sea birds Ln California
breed on the Farallon Islands. The breeding colonies are among the
largest in North America south of the Aleutian Islands. Breeding
success is tied to current upwelling patterns. For most species, the
highest reproductive success occurs during years of moderate
upwelling of cold water. None of the candidate sites are located in
particular bird feeding areas.

40 CFR 228.6(a)(3)."Location in Relation to Beaches and Other
Amenity Areas"

Distance from site perimeters to beaches and amenity areas for all
candidate sites is given in Table 2.G. The perimeter of Site Dl is
the closest to the beaches or the Golden Gate National Recreation
Area at less than 1.0 km (0.54 nmi), followed by Site C1 at 7.0 km
(3.9 nmi). The closest site to the Gulf of the Farallones National
Marine Sanctuary is Site Bi, with the perimeter approaching to within
0.2 kn (0.1 nmi) of the sanctuary boundary. The edge of Site 1M is
substantially farther from the sanctuary's border, 2.3 km (1.2 nmi),
but the center of the site is closer to the sanctuary relative to
Site Bl. The rmaining sites are at least 9.0 km (4.9 nmi) from the
sanctuary. Site Cl is 7.8 km (4.2 nmi) from Mcntara State 5each and
5.4 km (2.9 nmi) from the Point San Pedro kelp bed.

40 CFR 228.6(a) (4)."Types and Quantities of Wastes Prcposed to be
Disposed of, and Proposed Methods of Release,
Including Methods of Pad'king tne Waste, L- Any"

The material from the Oakland Harbor channels is flne grained sit,
sand and consolidated clay. Material to be disposed has been
evaluated according to the evaluation critria specified in the Ocean
Dumping Regulations (40 CER 227.13). Witch the exception of material
from the Oakland Inner Harbor turning basin, the results of water
column and bioassay tests indicate that their potential for release
into the water column, or bioaccumulation in the marine environmeni-
is not significant (See Water and Sediment Quality T-sting
Synopsis). Elevated contaminant levels in the turning basin have
been identified and can be treated as being unacceptable for open
water disposal. However, disposal of the material in the aquatic
environment can be accomplished with burying the potentially
unsuitable material with tie material found to be acceptable for open
water disposal.

The sediments to be disposed at the ocean site would be excavated by
a clamshell dredge. Disposal would occur below the water surface
from a bottom dump barge. Approximately 1,900 to 2,700 m3 (2,500
to 3,500 yd 3 , respectively) of material would be dumped per bargeload. No special packing of the material is anticipated.
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40 CFR 228.6(a) (5)."Feasibility of Surveillance and Monitoring"

In the Gulf of the Farallones, the USCG has primary responsibility
for surveillance and enforcement of ocean dumping activities,
including documenting compliance with permit conditions, deterrence
of unauthorized disposal, and navigational surveillance
[40 CFR 1.46(n)(5)). The routine methods of navigational
surveillance include random checks using on board observers, aerial
observations, reviews of trip logs, continuous surveillance by radar,
and instrumentation that records draft with respect to time and
location for later readout. All methods are equally applicable to
all candidate sites.

The U.S. Army Corps of Engineers and the EPA have joint
responsibility for the development and specification of site
management plans for offshore sites. A site management and
monitoring plan has not yet been prepared for this project. Under
Ocean Dumping Regulations (40 CFR 228.13), the composition of a
typical site monitoring program may include: seasonal sampling;
experimental sampling design forwarded to test a hypothesis; studies
of water column characteristics and water quality parameters; studies
of plankton, benthos, and demersal fisheries; bathymetric
investigations; examination of sediment characteristics and
chemistry; examination of hydrological conditions; and
bioaccumulation studies. At a simple mechanical level, each of these
monitoring program elements is feasible to implement at any of the
candidate sites. In general, sites located further offshore and at
greater depths are generally more difficult and costly to monitor and
sample.

40 CFR 228.6(a) (6). "Dispersal, Horizontal Transport and Vertical
Mixing Characteristics of the Area, Including
Prevailing Currents, Direction and Velocity,
If Any"

Three seasonal current regimes, the California current with
upwelling, the transition period, and the Davidson period, exist in
the study area although there is a great deal of year to year
variability. The California current transports low temperature, low
salinity nutrient rich subarctic water southward along the coast. It
is the dcminant current between March and August. During May through
July, the surface waters move offshore and are replaced by cooler
nutrient rich waters rising up the continental slope. The transition
period occurs between September and October. Between November and
February, the subsurface countercurrent surfaces transporting warmer
waters northward along the coast.

Current speeds at Site IM are expected to average 11 cm/s (0.36 ft/s)
with peak currents less than 50 cm/s (1.64 ft/s). Current velocities
at Site B1 and BlA are slightly higher than those at Site 1M and are
projected to average approximately 16 cm/s (0.52 ft/s) with peak
currents less than 53 cm/s (1.74 ft/s). Site C1 has current in the
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TABLE 2.E
Hydrographic Periods

Approximate
Dates Characteristics

Upwelling Period Mar-Aug Low temp (<12 0 C)
High salinity >33.7 ppt
Low 02 (1.5 - 6 ml/i)
Shallow thermocline

Oceanic Period Sep-Nov High temp (>12-180 C)
Low salinity <33.5 ppt
High 02 (>6 ml/i)
Distinct thermocline

Davidson Period Dec-Feb Low temp (11-120 C)
Low salinity <33.5 ppt
Moderate nutrients
Well mixed-upper 100 m
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range of Site iM, with an average speed of 13 cm/s (0.43 ft/s) and a
peak current velocity of 50 cm/s (1.64 ft/s). Currents at Site D1
are overwhelmingly dominated by tidal flow through the Golden Gate
into and out from San Francisco Bay and Delta. Tidal currents at the
site are likely to approach 50 percent to 60 percent of the tidal
velocities given in standard tables for the Golden Gate. Direction
of flow should oscillate between northeast and southwest.
Predominant current directions at the other candidate sites are
northeast and south.

Modeling of the dispersion and resuspension of sediments discharged
at site center (Tetra Tech, 1987) indicates that dredged material
discharged at Site 1M could form a slightly asymmetric deposit
resulting from resuspension and transport to the east-northeast.
98.7 percent of material discharged at Site 1M is expected to be
retained within the site after twenty years. Site 1M size is
4.1 km2 (1.2 ni 2 ). A moye symmetric deposit over a much larger
area, 18.5 km (5.4 nmi ), is projected for dredged material
discharged at either Site B1 or BlA. Resuspension and transport is
expected to be negligible at both "B" sites. At Site Cl, 97.2
percent of 5ediments discharged are expected to be retained within

the 4.3 km (1.3 nmi ) after twenty years. Modeling of Site D1
has not been conducted. The site is expected to be dispersive in
nature and the percent of sediment retained within the site after
twenty years may be significantly reduced from that would experienced
at the other candidate sites.

40 CFR 228.6(a)(71."Existence and Effects of Current and Previous
Discharges and Dumping in the Area (Including
Cumulative Effects)"

Only Site D1, of the five candidate sites, has been used previously
for sediment disposal. Long term effects of previous disposal at
Site Dl are negligible. Sediment disposal has historically occurred
elsewhere in the study area. No historical sites are close to any of
the other candidate sites. Use of the Farallon Islands Site,
approximately 14.3 km (7.7 nmi) from Site B1 and 25.7 km (13.9 nmi)
from Site IM, was discontinued in 1980. The BART Site (Candidate
Site Dl) was used for disposal of dredged material in 1966 and 1967.
Continuing disposal of sand at the Channel Bar Site occurs 14.7 km
(7.9 nmi) from Site 1M, 7.8 km (4.2 nmi) from Site Cl, and 3.0 km
(1.6 nmi) from Site Di.

In addition to disposal of dredge materials, several other types of
disposal or disturbances have taken place in the study area including
disposal of: radioactive wastes at three adjacent sites seaward of
the Farallon Islands (Reish 1983); construction materials at a
shallow water site; refinery, acid, and cannery waste disposal at
several shelf sites; explosive and chemical munitions at several
shelf and slope sites ; and municipal wastewater at San Francisco's
Southwest Ocean Outfall site (SWOOP). Locations are shown in
Figure 2.6) Also, substantial quantities of sediments are discharged
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from San Francisco Bay in the form of suspended load (turbidity
plumes) and bedload associated with tidal currents and runoff from
the bay area drainage basins. Major episodic oil spills have taken
place in the vicinity of the entrance to San Francisco Bay in recent
years, and commercial fishing is a source of continuous disturbance
to offshore fish populations and to the benthos throughout the study
area. At present, there is no program to integrate and evaluate the
cumulative effects of these diverse historical and continuing sources
of impacts.

TABLE 2.F.
SUMMARY OF WASTES DUMPED OFFSHORE OF SAN FRANCISCO

(Smith and Brown 1971, Interstate Electronics Corporation 1973)
Estimated

Total
Type of Waste Period 1931-72

Refinery Wastes 1966-72 315 M gal

Acid Wastes 1948-71 240 M gal

Cannery Wastes 1960-72 246 K tons

Radioactive Wastes 1946-68 44.5 K containers

Munitions 1968-69 746 tons

Dredge Spoil 1935-72 1 M yd 3

40 CFR 228.6(a)(81. "Interference with Shipping, Fishing,
Recreation, Mineral Extraction, Desalination,
Fish and Shellfish Culture, Areas of Special
Scientific Importance and Other Legitimate Uses
of the Ocean"

The Coast Guard's Vessel Traffic Service has expressed concern over
locating a dredged material disposal site where navigation safety is
compromised. As a result, transit of towed barges would be requested
to conform with the inbound and outbound flow of the vessel traffic
lanes in the Gulf of the Farallones. Site 1M is adjacent to the
USCG's precautionary area and the main southern traffic lane and
disposal traffic would have minimal impact. To avoid the submarine
operating area, use of Sites B1 and BlA would require disposal
vessels to travel further along the southern traffic lane then turn
and depart from normal traffic flow while proceeding directly to the
disposal site. The U.S. Navy has requested that towed disposal
vessels not transit the designated submarine operating areas. Sites
Cl and Dl have the least haul distance, but require crossing the
oncoming traffic lane.
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Commercial fishing in the vicinity of each of the disposal sites has
been described previously. Recreation, primarily wildlife excursions
and fishing occur throughout over the entire study area. There are
no fish or shellfish culturing areas or desalination facilities in
the study area. The Minerals Management Service (MMS) of the
Department of the Interior plans to lease portions of the study area
for oil and gas development in 1989. The MMS has indicated that use
of Sites IM or B1 would be acceptable and has taken the position that
use of Sites BlA or Cl would be unacceptable.

The areas of special scientific importance in the study area are the
Gulf of the Farallones Marine Sanctuary and the Areas of Special
Biological Significance along the coast. The perimeter of Site 1M is
2.3 km (1.2 nmi) from the sanctuary boundary and the edge of Site BI
is 0.2 km (0.1 nmi) from the sanctuary. None of the sites are close
to any of the coastal Areas of Special Biological Areas of
Significance.

40 CFR 228.6(a) (9). "The Existing Water Quality and Ecology of the
Site as Determined by Available Data or by Trend
Assessment or Baseline Surveys"

The waters of Site 1M, Cl, and Dl are within the influence of
perturbations from discharges along the coast and from San Francisco
Bay. Nybakken et al. (1984) reported that the water column in the
vicinity of Site lM, a 5 m (16 feet) mixed layer of relatively warm
low-salinity water overlaying the cooler, more saline deep waters.
Dissolved oxygen distributions during the March and June 1983 surveys
showed highly supersaturated surface waters up to 144 percent
(Nybakken, et al., 1984). Site Cl is similarly influenced by San
Francisco Bay but also lies in close proximity of San Francisco's
Southwest Ocean Outfall for treated sewage effluent. Site B1 and
Site BIA are further from the influences of the tidal prism of San
Francisco Bay and are more representative of typical ocean regions,
with lower particulate loads and lower levels of trace elements and
organics. In general, abundance and resource value of benthic
species decreases from inshore to offshore areas as does abundance
and diversity of fisheries. As Sites IM and Cl are closer to shore,
they have a relatively higher value per unit area than Sites B1 or
BIA. Site BIA is the only site with a relatively limited or unique
habitat value.

40 CFR 228.6(a) (10)."Potential for the Development or Recruitment of
Nuisance Species in the Disposal Site"

Nuisance species have been defined by the EPA as "Organisms of no
commercial value, which because of predation or competition, may be
harmful to commercially important organisms; pathogens; or pollution
tolerant organisms present in large numbers that are not normally
dominant in the area" (SAIC 1986). Included are pathogenic bacteria,
viruses, fungi, protozoans, eggs and spores of parasites that may
infect indigenous fauna and non-indigenous species as well as
pollution tolerant organisms in inordinate numbers such that they are
more dominant than under natural conditions. Nuisance species are
generally rare in deeper open coastal waters, but may be found in the
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more confined and degraded areas of the inner harbors of San
Francisco Bay. It is likely that the addition of dredged bay
sediments to an offshore site would create a different habitat and
that the community that becomes established in association with the
disposal site, would differ from the ambient community. It is not
known whether disposal would promote nuisance conditions at any of
the candidate sites.

40 CFR 228.6(a)(1l)."Existence At or in Close Proximity to the Site
of any Significant Natural or Cultural Features
of Historical Importance"

Candidate sites IM, B1, and BlA are located within a region
categorized by the Bureau of Land Management (1980) as containing a
low incidence of shipwrecks (Figure 2.7). Site C1 and D1 lies in an
area of higher incidence of shipwrecks. Bathymetric surveys and
field sampling at the candidate sites have not indicated the presence
of cultural features of historical importance.

f. Economic Comparisons of Sites. The magnitude of
costs associated with dredging and transportation to each site is
depicted in the table (Tables 2.H.) below. While economic
feasibility was examined in the ZSF process, the relative costs
related to the candidate disposal sites are described here. Dredging
and disposal costs are related to haul distance between the dredge
site and the disposal site. The costs reflect the dredging of
material from Oakland Harbor and the disposal of the material at the
alternative disposal sites. The cost comparisons include other
project features as well as dredging. The basis for these numbers is
addressed in section 6.1 of the GDM.

TABLE 2.H.
DREDGING COSTS FOR OCEAN DISPOSAL FROM OAKLAND

Haul Distance Estimated
from Oakland Dredging

Site km (nautical miles) Cost
IM 43.0 (23.2) $39.0 M
B1 70.4 (38.0) 54.0 M
BlA 71.7 (38.7) 54.0 M
C1 40.6 (21.9) 39.0 M
D1 22.4 (12.0) 33.0 M
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2.5 ALTERNATIVE DISPOSAL SITES CONSIDERED IN DETAIL

2.5.1 Alcatraz Disposal Site (Section 404 Clean Water Act).
The Alcatraz aquatic disposal site (SF 11) is located in San
Francisco Bay south of Alcatraz Island. Coordinates of the site
center are 370 49' 17" N latitude, 1220 25' 23" W longitude. The
site is circular with a diameter of 2,000 ft (609.6 m) and a surface
area of 0.11 square mile. The site is an unconfined, open water
disposal site within a high energy area. The Alcatraz site has been
used since the late 1800s for disposal of dredged material. Since
being designated in 1972, it has been the most widely used disposal
site in the Bay. The site was originally selected for this use
because of the swift tidal currents that occur in the area. The
currents were predicted to disperse disposed sediments over a large
area of the Bay and to the Ocean. The position of the site close to
the Golden Gate is presumed to accelerate transport of disposed
sediments out of the bay system and to the ocean; however, a fraction
of the material does accumulate at the site and the existing capacity
cannot accommodate continued disposal indefinitely without expanding
the site or removing some of the accumulated material.

The approximately 5.4 million m3 (7.0 million yd 3 ) of sediments
from the Oakland Harbor project would cause significant further
accumulation and a considerable reduction in remaining site
capacity. The avoid such an impact, a program to remove accumulated
sediments, before or after the disposal of sediments from the Oakland
Harbors has occurred, is necessary. The predredged or redredged
material would need to be transported to the ocean for disposal.

2.5.2. Candidate 0DM DS lM. Candidate Ocean Dredged Material
Disposal Site (ODMDS) IM was selected from the candidate nearshore
disposal sites and is shown on Figure 2.8. Due to a combination of
water depth and currents at Site 1M, bottom impacts of the dredged
sediments would spread over the smallest area of any of the candidate
sites. While unit area value as a demersal or pelagic fishery does
not vary greatly for most commercial fishing between Site 1M and the
significantly larger sites (B1 and BlA), Site 1M is closer to home
base for many fishermen and is fished more intensely. Habitat value
for Dungeness crab (Cancer magister) may be as much as 4 times the
unit area value of the "B" sites, but bottom impacts at Sites B1 and
BlA are approximately 4.5 times the area of Site 1M. Therefore the
total habitat for Dungeness crab (Cancer magister) affected by
dredged sediment disposal is roughly equivalent at Site 1M, Site B1,
and Site BIA, and total biomass within site boundaries is
considerably less at Site 1M as opposed to Sites B1 or BIA. Site 1M
provides potential spawning habitat for Dungeness crab (Cancer
mgister) and a potential nursery habitat for English sole (Parophrys
vetulus), but Sites B1 and BIA comprise larger potential spawning or
nursery habitats for the same species.
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Compared with Sites Cl and Dl, Site IM is a more retentive site.
Unlike Site C1, Site 1M would not be subject to potential cumulative
or synergistic effects from the City of San Francisco Southwest Ocean
Outfall and it is acceptable to the Mineral Management Service. Site
IM is also significantly farther from the dredging site than Site D1
but also significantly closer than the "B" sites. Consequently,
total project costs for the Oakland Project are expected
to be $15 million less for disposal at Site IM as opposed to either
Site B1 or BIA. Use of Site Dl, would be $6 million less, but the
environmental effects of disposal at Site D1 are more difficult to
assess and not enough information is available at this time for site
designation.

2.5.3 Candidate ODMDS Bl. Though having a larger total
fisheries resource value, primarily due to size of the site, Site Bl
is valued less as a fishery due to its distance from the home base of
most fishermen. Site Bl, like Site IM, is a potential spawning
habitat for Dungeness crab (Cancer magister) and and a potential
nursery habitat for English sole (Parophrys vetulus). Unlike
Site 1M, Site B1 is also a potential nursery for Pacific sanddab
(Citharichthys sordidus) and Dover sole (Microstomus pacificus).
Site B1 is preferable over companion Site BIA in the respect that BlA
encroaches upon potential habitat, spawning area, and nursery grounds
of the geographically limited Rockfish (Sebastes sp). Because of
tlhis and its unacceptability to the Mineral Management Service, Site
BlA has been eliminated from further consideration. The site
"footprint" for Site Bl is closer to the Gulf of the Farallones
National Marine Sanctuary than any other candidate site, 0.2 km
(0.1 nmi) as opposed to 2.3 km (1.2 nmi) for the next closest site
(Site 1M), but perturbations to the water column from dredged
material disposal are not expected at the Sanctuary boundary.

Haul distance to Site Bl, shown in Figure 2.9, is about 27.4 km
(14.8 nmi) farther than Site 1M and the subsequent project cost
increase is estimated to be $15 million dollars. However, the
benefit to cost ratio of the project still exceeds unity with the
increased expenditures to haul dredged sediment to the Bl site and
the site is within the operational and economic zone of siting
feasibility.

2.6 ALTERNATIVE DISPOSAL METHODS CONSIDERED

2.6.1 Ebb-tide Disposal. For disposal of dredged material
at the Alcatraz disposal site, restricting disposal activity to
periods of ebb tide is the alternative preferred by the U. S. Fish
and Wildlife Service (FWS) if upland or ocean disposal sites are
unavialable. (See letters in Appendix D) submitted in compliance with
the Fish and Wildlife Service Coordination Act (P.L. 86-624, 16 USC
661-666C). It is believed by FWS that a larger portion of material
disposed at the Alcatraz site would be transported to the ocean if
disposal is restricted. However, ambiguities in implementing ebb
tide disposal involve: (1) stratified currents at the disposal site
that vary in strength and direction; (2) the gradual building and
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loss of strength of currents during the ebb cycle; and (3) the large
range of maximum ebb currents during the monthly lunar cycle. If a
suitable period of ebb tide disposal were identified, restriction
would have significant impacts on the disposal site. Easily erodible
materials disposed at the site would be inundated by subsequent
discharges before significant resuspension and transport occurred.
The increased rate of loading required to take advantage of a reduced
period of beneficial currents is self defeating because rate of
retention of material would increase. Additionally, equipment and
operation costs would rise prohibitively compared to unrestricted use
of the site.

2.6.2 Unrestricted Disposal. Oakland Harbor sediments,
typical of those found in the entire San Francisco Bay, are a blend
of medium to fine sands, silts, and clays. The clays tend to elevate
the shear strength (cohesiveness) of the sediments. Because this is
a deepening project, sediments are older and more consolidated than
the typical material discharged at Alcatraz. Consequently, the
density and internal shear strength of the material exceed the
average of most disposal material.

High shear strengths and densities from the Oakland material would
yield higher rates of material retention. While the currents are set
by tides and Sacramento-San Joaquin Delta outflow, the density and
internal shear strength of the dredged material can be reduced by
mechanical agitation. The dredged material disposal monitoring
studies of 1986-87 demonstrated that the centrifugal pumps on a
hopper dredge reduced density and internal shear strength of
sediments from the Richmond Long Wharf Maneuvering Area sufficiently
that it accumulated at the Alcatraz Disposal Site at a rate one-half
that of typical clamshelled material (SAIC, 1987). Even with a
hopper dredge, or a clamshell in conjunction with a centrifugal pump,
the quantity of material expected to be retained at the disposal site
will contribute to the filling of the site. The slurry requirement
is being advanced because dispersion and erosion from the Alcatraz
Disposal Site are dependant on both currents at the site and shear
strength of the discharged material. High currents and low shear
strength yield minimal accumulation. The quantity of material
accumulating without mechanical processing to reduce the shear
strength would be unacceptable.

2.6.3 Material Pre-Dredgint at Alcatraz. About 37.5 percent
of the Oakland Harbor dredged material that is transported to and
discharged as slurry at the Alcatraz disposal site is projected to be
retained within 609.6 m (2,000 ft) of the center of the site. This
accumulation of new work material in addit- on the accretion from
maintenance and other already scheduled dredging would fill the site
to where even navigation for disposal purposes may be hindered
(-39 ft [-11.9 m] for some hopper dredges). This rapid filling of
the Alcatraz site with no immediate alternative for in-bay disposal
is unacceptable.
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Removing a quantity of material from the Alcatraz site equivalent to
the expected volume of retainage and transporting it to the
designated ocean disposal site before commencing discharge of Oakland
Harbor material would negate bathymetric impacts on the disposal
site. Continued use of the Alcatraz disposal site would not be
jecpardized by dredged material from the Oakland Harbor. The premium
cost on hauling and disposing of dredged material at an ocean
disposal site would be required only for a fraction of the project
quantities. Such action alone, however, would not solve the
long-term use of Alcatraz. Remedial action related to the necessary
continued in-Bay disposal requirements is beyond the scope of the
Oakland project authorities. An independent investigation of in-Bay
disposal alternatives is currently being performed by USACE.

2.6.4 Material Rehandlinc at Alcatraz. This alternative is the
same as that presented in Section 2.6.3, Material Predredging at
Alcatraz, but with a slightly different sequencing. By delaying the
excavation of sediments from Alcatraz until after the disposal of the
dredged material from the Oakland Harbors has taken place, the
sediments from Alcatraz may be transported to an EPA desinated,
general use, ocean dredged material disposal site when it becomes
available.

2.6.5 Capping at an Ocean Site. Sediments from the project
have been tested in accordance with evaluation procedures for Section
103 of the Marine Protection Research and Sanctuaries Act as
described in EPA/USACE (1977) and in the Corps' Management Strategy
and Decision Making Framework for dredged material (Peddicord, et
al., 1986). Additional testing of approximately 270,000 cubic yards
of fine-grained consolidated material within the turning basin at the
terminus of the Inner Harbor Channel, known as the Schnitzer Steel
and Todd Shipyard areas, indicates that it is potentially unsuitable
for unrestricted open water disposal because of potential toxicity
and bioaccumulation. Potential bioavailability of contaminants
cannot be determined without time consuming bioassay and
bioaocumulation testing, which would delay start of construction of
the project. The material is, therefore, assumed to be unacceptable
for unrestricted open-water disposal. In accordance with the
Management Strategy, capping is an appropriate control measure for
eliminating potential benthic effects.

The capping concept can be summarized as three basic components: (1)
controlled, accurate, subaqueous placement of the contaminated
dredged material; (2) isolation of the contaminated material from the
receiving environment (typically with a covering or cap of clean
sediments); and, (3) monitoring and maintenance of the site. The
term "contaminated" refers to those sediments whiich are considered
unsuitable for unrestricted ocean disposal, while the term "clean"
refers to those sediments which are acceptable for ocean disposal.
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The characterization of both the contaminated material and capping
material indicates that significant clumping would occur and a mound
would be formed at the disposal site. The nature of the materials
indicate that they are compatible for a successful capping
operation. The overabundance of capping material for this project
insures that sufficient cap tbiickness should be easily obtained, and
the characteristics for sites IM and Bl indicate that they are both
technically suitable for capping operations. A more detailed
discussion of capping is presented in paragraph 3.16 of the GDM.

2.7 FINAL ALTERNATIVE PLANS

2.7.1 No Action. Improvements to the Oakland Harbors are
needed in order to accommodate third generation, deep-draft
commercial vessels. Material dredged from the harbors must be
disposed at a location which is economically justifiable and
environmentally acceptable. If no action to select an appropriate
disposal site were taken, the Oakland Harbors could not be dredged,
and the Port would be unable to compete with harbors which are
capable of accommodating modern vessels. No economic benefits would
be realized.

The proposed Oakland Inner and Outer Harbor Channels were sized for
Third Generation Panamax container ships. These larger vessels have
lower operating costs and represent improvement in the efficiency of
a port operation. Much of the infrastructure for the new generation
vessels is already in place at the Port of Oakland and along the rail
network, or is now being modified. Under the no action alternative,
larger vessels would be unable to use the channel and some existing
container operations would go to another west coast port. Some
increased cost would result, since the Port of Oakland is centrally
located on the west coast and results in minimum north or south rail
travel for access to transcontinental rail lines.

The growth and viability of the Port of Oakland is a factor in the
economic growth of the city of Oakland and the Bay Area in general.
Under the no action alternative, the long-term viability of the Port
could be reduced with a direct adverse impact on the economy of the
city of Oakland and on the Bay Area.

2.7.2 Unrestricted Disposal at Alcatraz.

a. Description. With this alternative, the entire
5.4 million m3 (7.0 million yd ) of dredged material from the
Oakland Harbor would be disposed at the Alcatraz site. Initial
dredging would deepen the Inner Harbor to -11.6 m (38 ft) MLLW to
allow immediate access of larger ships to the APL terminal.
Retention of material at the site is expected to be 37.5 percent if
disposed under the existing slurry requirement. The San Francisco
District, USACE has promulgated the slurry requirement to optimize
dispersion of dredged material discharged at the Alcatraz site.
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Without the slurry requirement on dredged material from the Oakland
Harbors, accumulation at the Alcatraz disposal site is expected to
approach 75 percent. In both cases the entire disposal site would be
utilized for disposal, and filling would continue until site depths
limited navigation by disposal vessels. It is estimated that with
the slurry requirement in place, the site could accommodate hopper
dredges during the entire project. Without the slurry requirement,
depths at the site would diminish rapidly. However, required drafts
of scows used for transport of dredged material from clamshell
dredging operations is much less than for hopper dredges. The
disposal site could probably be filled to -5.5 m (-18 ft) MLLW before
restraining navigation of the site by dump scows. Accordingly, if
the site were limited to barge disposal, the entire amount of
material dredged from the Oakland Harbors could be discharged at the
Alcatraz site in non-slurried form.

The authorized project scenario was for disposal of material from
Oakland Inner harbor as a homogenous slurry. Recent disposal
monitoring efforts by the San Francisco District, USACE have shown
that accumulation of discharged material is greatly reduced but not
totally eliminated, when in slurry form. With or without slurried
disposal, the Oakland Harbors deepening material, and the subsequent
maintenance material over the fifty year life of the project, cannot
all be deposited at the Alcatraz disposal site.

b. Summary Evaluation. This alternative would expand
accumulation around the Alcatraz site and decrease depth in the
disposal area. Disposal options with slurried or non-slurried
dredged material have been considered. In both cases, sediment
accumulation would occur, shortening the useful life of the site and
filling the site to capacity or near capacity by the end of the
deepening phase of the project. If slurried disposal were required,
the site would be accessible to barges for disposal of maintenance
material for a limited time after the deepening phase of the
project- Either alternative would affect future use of the site by
USACE and others for many smaller projects (including maintenance) as
well as other major harbor improvement projects. Navigation traffic
lanes would require modification in order to divert ship traffic from
shallow areas. Operational constraints as a result of continued
disposal and filling would ultimately eliminate disposal viability.
Additionally, the San Francisco Bay Plan policies related to dredging
and disposal would require modification to accommodate filling
aspects of unrestricted disposal. Initially, the estimated cost of
this alternative would be $20.2 million. The elimination of capacity
for the disposal of maintenance material at Alcatraz would, however,
result in additional costs, such as for rehandling Alcatraz material
to an ocean disposal site. Therefore, the overall costs of this
alternative may exceed those of other alternatives presented in this
report. Since approximately 206,000 m (270,000 yd 3 ) of fine
grained consolidated material within the turning basin is potentially
unsuitable for unrestricted open water disposal, this alternative is
not completely implementable.
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2.7.3 Alcatraz with Pre-dredging to the Ocean.

a. Description. Recent studies indicate that the
Alcatraz disposal site will continue to fill regardless of the
material to be disposed. Economically, an in-Bay site is desirable
for both maintenance dredging and improvements to existing projects.
In planning for continued, long-term use of the Alcatraz site, USACE
has evaluated dredging the sediment that may be retained at the site
in order to provide the capacity for disposal of the Oakland Harbor
dredged material in compliance with requirements of Section 404(b) of
the Clean Water Act. With this alternative, the estimated retention
volume (estimated at 2.1 million m [2.7 million yd3]) from the
Oakland pro-jects would be dredged from the Alcatraz site by clamshell
and material would be taken to the appropriate ocean disposal site.
All dredged material from the Oakland channels would then be released
in slurried form at Alcatraz.

Dredging equipment used is dependent on several factors including,
but not limited to, type of material to be dredged, configuration of
the project area, and distance to the disposal site, etc. The
dredging of t~e Alcatxz site is likely to be accomplished by a large
bucket, (15 m (20 yd ] capacity) clamshell dredge with transport
to the ocean by barges. Likely equipment configurations are based on
the most cost-efficient method as estimated by USACE; however,
contracted dredgers may choose other methods which meet the disposal
objectives. Approximately 2.1 million m3 (2.7 million yd ) of
consolidated clay, silt and fine sand material would be transported
32 km (18.2 nautical miles) to Site 1M from the Alcatraz site after
disposal of the Oakland channel material.

b. Summary Evaluation. All 5.4 million m3

(7.0 million yd ) from the Oakland Harbors would be disposed at
Alcatraz as a homogenous slurry. Prior removal of accumulated
material at the site to a designated ocean site would allow use of
the Alcatraz site to be prolonged and may allow indefinite use with
continued management. This alternative would have environmental
impacts in-Bay and in the ocean, which are of concern to varied
interests including resource agencies and fishing enterprises. A
percentage of the material disposed as a slurry would remain in the
Bay, and additional temporary turbidity episodes would occur during
secondary dredging. The project cost for this alternative is
estimated t? be $28.1 million. Since approximately 206,000 m'
(270,000 yd ) of fine grained consolidated material within the
turning basin is potentially unsuitable for unrestricted open water
disposal, this alternative is also not implementable. Similarly,
material from the Alcatraz disposal site has been tested and
determined to be potentially unsuitable for unrestricted open water
disposal. The degree of contamination cannot be determined without
time consuming biological testing which would delay the construction
of the project. Predredging of the Alcatraz site is also not
implementable at this time.
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2.7.4 Direct Ocean Disposal to Site lM.

a. Description. The Oakland Harbors would be
dredged by clamshell and all 5.4 million m3 (7.0 million yd3) of
material would be transported directly to Site IM. This disposal
alternative represents a change from disposal at the Alcatraz site.
The distance from the Oakland Outer Harbor is approximately 40.8 km
(22 nmi) from the Oakland Outer Harbor and 42.6 km (23 nmi) from the
Oakland Inner Harbor. For ocean disposal, clamshell dredge would be
used due to t!he long distance to the ocean disposal location from the
dredging site. Material would be loaded onto barges which would
operate in tandem for transport to the selected ocean disposal site.
The distance of the ocean disposal site from the dredge site would
probably preclude use of a hopper dredge because effective hopper
dredging time is reduced as the haul distance increases. With
clamshell operations the dredging and hauling are accomplished by
separate pieces of equipment. Dredging can be continuous if enough
scows are used to transport material to the disposal site. The
project would be constructed in two phases. In the first phase,
approximately 52,000 m (68,000 yd 3 ) of potentially contaminated
material would be dredged from the Oakland Inner Harbor turning area
and placed at the disposal site in a single mound. This would be
followed by dredging approximately 330,000 m3 (432,000 yd ) of
clean material from the Inner Harbor to lower the channel to -11.6 m
(38 ft.) JLLW. The second phase would place 157,000 m3

(205,000 yd ) of potentially contaminated material from the Inner
Harbor turning area at the disposal site. This would be followed by
the disposal of 2 2 m3 (2.9 yd 3) of clean material from the Inner
Harbor and 2.1 ml ((2.7 yd 3 ) of clean material from the Outer
Harbor which would be placed as a cap over the r tentially
contaminated mound.

b. Summary Evaluation. All dredged sediment from
Oakland Harbor would be taken directly to the ocean disposal site.
Upon discharge, material would mound on the ocean bottom at the ocean
disposai location- however, the depth (42 m [23 fm]) and area
(4.1 km [1.2 nmi ]) of Site IM allows for adequate capacity to
retain all the new work and maintenance dredging quantities.

Clamshell dredging of both Oakland Inner and Outer Harbors with
transport by barges directly to the ocean disposal site would have
minimal environmental effect. Cost of this alternative is
$37.9 million.

2.7.5 Direct Ocean Disposal to Site BI.

a. Description. The Oakland Harbors would be
dredged by clamshell and all 5.4 million m3 (7.0 million yd 3 ) of
material would be transported directly to Site B1. The distance from
the Oakland Outer Harbor is approximately 69.5 km (36.8 nmi) from the
Oakland Outer Harbor and 71.3 km (37.8 nmi) from the Oakland Inner
Harbor. Similar to the direct to Site 1M alternative, use of a

SEIS-54



clamshell dredge is also assumed for this alternative because of the
long distance to disposal Site B1 from the dredging site. A tandem
barge operation would transport the sediment to the selected ocean
disposal site and clean material would be used to cap the potentially
contaminated material in a manner similar to the direct to Site IM
alternative.

b. Summary Evaluation. All dredged sediment from
Oakland Harbor would be taken directly to the Site Bl. Material
disposed there would mound on the ocean bottom although the depths
are greater than at Site IM. The 82 m (45 fm) depth at Site BI would
result in a greater spread of the material and thus, a larger bottom
area would be imacted. The estimated bottom area of Site Bl,
18.5 km2 (5.4 nmi), allows for adequate capacity to retain all
the new work and maintenance dredging quantities. Although the
estimated bottom area of Site B1 is approximately 4 times greater
than the estimated area of Site 1M, Site B1 is the ocean disposal
site preferred by resource agencies over Site IM since it is further
removed from other uses of the offshore region such as commercial
fishing.

Clamshell dredging of the Oakland Harbors with transport by barges
directly to the ocean disposal site would also have minimal
environmental effect. Cost of this alternative is $54 million.

2.8 COMPARISON OF FINAL ALTERNATIVE PLANS

A summary comparison of environmental impacts for the final array of
disposal alternatives is provided in Table 2.1. Impacts of the four
alternatives are compared below:

2.8.1 No Action. If a feasible disposal site was not
selected, the navigation improvements for the Oakland Project would
not be constructed. The Port of Oakland would be unable to
accommodate deep-draft container vessels and economic benefits would
not be realized. Shoaling at Alcatraz would continue with the
addition of material from other new work and maintenance dredging
projects.

2.8.2 Unrestricted Disposal at Alcatraz. This alternative
allows disposal at the Alcatraz site and decreased depth in the
disposal area. Dredged sediment could be disposed in non-slurried or
slurried form. Sediment accumulation would occur in either case,
shortening the useful life of the site and filling the site to
capacity; however, the rate of accumulation from disposal would be
faster for the non-slurried versus the slurried condition.

This alternative is not consistent with the San Francisco Bay Plan
policies related to dredging and disposal. The existing navigation
lane would be impeded by unchecked accumulation. Without some
further management of the Alcatraz disposal site, complete project
benefits would not be realized since there would be no provisions for
providing disposal of maintenance dredging over the project life.
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This requirement would result in additional costs, such as for
rehandling Alcatraz material to an ocean disposal site. Therefore,
the overall costs of this alternative may exceed the costs of other
alternatives. With redredging, the impacts of the alternative would
be similar to those described below for the alternative of Alcatraz
Disposal with Predredging to Site 1M. Small projects, maintenance,
and future major harbor improvement projects requiring an economic
means for dredged material disposal would also be jeopardized. Since
some fine grained consolidated material within the turning basin is
potentially unsuitable for unrestricted open water disposal and
capping is not appropriate at the Alcatraz site, this alternative is
not implementable.

2.8.3 Alcatraz Disposal With Pre-dredtinq to Site 1M. The
Alcatraz disposal site would be dredged after disposing material from
the Oakland Harbor. Material dredged from Alcatraz would be taken to
the Site IM. The quantity of material removed from the Alcatraz site
would be equal to the estimated amount of Oakland material retained
there after slurried disposal. Use of the Alcatraz site would be
prolonged. Navigation at Alcatraz would not be impeded.

This alternative would have impacts in-Bay and in the ocean. This
alternative would result in short-term turbidity and depressed oxygen
levels at Alcatraz during the disposal operation of slurried material
from the Oakland Harbors. The suspended sediment load attributable
to the dredging and disposal activity for the Oakland project is very
small when compared to the natural sediment regime within San
Francisco Bay. Additional short-term turbidity and depressed oxygen
levels would occur during the dredging at the Alcatraz site, and at
the ocean disposal site when the material is released. Bottom
impacts at Alcatraz would remain constant since the amount of
material to be taken to a suitable ocean disposal site would be the
same as that expected to remain from the Oakland disposal.

Though sediments have the potential to clog gills and feeding
apparatus in marine organisms, San Francisco Bay waters support an
enormous sediment load (estimated 130 million m [170
million yd ] annually from wind-storm wave action) and turbid
conditions, often exceeding short term levels at t-he disposal site in
intensity, area affected, and duration. Swimming organisms in the
pelagic environment would be likely to leave, or avoid, an area where
dredging and disposal equipment are operating because of the elevated
noise levels and heavy, albeit temporary, sediment loading in the
water column.

Impacts on floating organisms (plankton) in the water column would
not be significant because of the highly dynamic and variable
characteristics of plankton assemblages and rapid mixing and dilution
that occurs in the water column. Burial of benthic organisms at the
Alcatraz site is not significant as variation of species composition
results from continued disposal. Since it has been determined that
some fine grained consolidated material within the turning basin is
potentially unsuitable for unrestricted open water disposal, it must
be assumed that the contaminants would be potentially bioavailable.
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Direct impacts in the water column at the ocean disposal site would
also be short-term and minimal. Physical impacts at the ocean
disposal site would be less than for direct transport of dredged
material to the ocean because of the smaller amount of material to be
disposed. Site 1M is located within the Dungeness crab fishery and
other fisheries, but the crab fishery occupies the offshore area from
north of Pt. Reyes to Half Moon Bay within the 18 to 91 m (10 to
50 fm) Jepth range and the disposal site only occupies approximately
1.2 nmi . Since material from the Alcatraz disposal site has been
tested and also been determined to be potentially unsuitable for
unrestricted open water disposal, it must be assumed that the
contaminants would be potentially bioavailable. The site is situated
outside of major navigation lanes and the Navy submarine operating
area. Site 1M is located in 42 to 55 m (23 to 30 fm) of water.

Because some of the material from both the Inner Harbor turning basin
and from the Alcatraz disposal site has been determined potentially
unsuitable for unrestricted open water disposal, this alternative is
not implementable.

2.8.4 Direct Ocean Disposal to Site 1M. With this
alternative, all dredged material from the Oakland Harbor channels
would be transported directly to Site 1M. Clamshell dredging of the
Oakland Harbors with transport by barges directly to the ocean
disposal site would result in minimal environmental effects.
Sediment would be taken out of the Bay System. Although direct ocean
disposal of dredged material from Oakland Harbor project would avoid
"double" physical impacts by eliminating disposal at Alcatraz,
physical impacts would occur in the marine environment. This
alternative also allows the continued use of the Alcatraz dispcsal
site for smaller projects and maintenance disposal without the need
for immediate dredging or further action.

The short-term, increased turbidity and suspended solids associated
with dredging and disposal at the Alcatraz site would not occur. Due
to a combination of water depth and currents at Site 1M, bottom
impacts of the dredged sediments would spread over the smallest areas
of the two potential ocean sites. Site IM provides potential
spawning habitat for Dungeness crab (Cancer maqister) and a potential
nursery habitat for English Sole (Parophrys vetulus). Habitat value
for Dungeness crab (Cancer mag ter) may be as much as 4 times the
unit area value of Site B1. While the unit value of the area as a
demersal or pelagic fishery does not vary greatly for most commercial
fisheries between the two potential ocean sites, Site IM is closer to
local fishing ports and is fished more intensely. Impacts, however,
to pelagic species would be minimal due to discrete dumping and the
large water volume within the disposal area. The proposed capping is
an appropriate control measure for potential benthic effects.
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2.8.5 Direct Ocean Disposal to Site BI. This alternative is
similar to the alternative of direct ocean disposal to Site IM excep
for the I ocation of the ocean disposal site. Site BI is 18.5 km
(5.4 nmi ) which is approximately 4.5 times the area of Site IM.
Though having a larger total fisheries resource value, primarily due
to the size of the site, Site B1 is valued less as a commercial
fishery area due to its distance from the Golden Gate. Site B1 is a
potential spawning habitat for Dungeness crab (Cancer magister) and a
potential nursery habitat for English Sole (Parophrys vetulus),
Pacific sanddab (Citharichthys sordidus) and Dover sole (Microstomus
pacificus).

Again, however, impacts to pelagic species would be minimal due to
discrete dumping and the large water volume within the disposal
areas. The proposed capping would be similar to that proposed for
Site IM and is an appropriate control measure for potential benthic
effects.
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F 2.9 THE SELECTED PLAN

The selected plan is fof the direct ocean disposal of 5.4
million m3 (7.0 million yds ) of dredged material for the Oakland
Harbors to be disposed of at Site BI. This selection is based on the
evaluation criteria presented in Table 2.J. The alternative of no
action was rejected because it did not meet the planning objectives
(see SEIS, section 1.2). The alternative of unrestricted disposal of
dredged material at Alcatraz and the alternative of disposing at
Alcatraz after predredging material from Alcatraz to Site lM were
both eliminated from further consideration since some of the dredged
material is unsuitable for unconfined aquatic disposal. Based on
available data, there is no compelling environmental reason to choose
between Site B1 and Site IM for the direct disposal of dredged
material. While disposal of the dredged material at Site B1 would
affect a Dungeness crab (Cancer magister) area approximately 4 times
greater than the area affected by disposal at Site IM, the value of
the habitat per unit area at Site Bl may be one-fourth the value at
Site IM. Disposal at Site B1 was selected over Site 1M because the
potential for conflict with fishery interests was less. The
selection of Site IM would not be acceptable to resource agencies and
local fishermen. Although the cost of this plan is estimated to be
$15 million more than disposal at Site IM, the benefit to cost ratio
of the project still exceeds unity. Since disposal of dredged
material at Site 1M would be institutionally unacceptable, disposal
at Site B1 is the only implementable plan and it is, therefore, the
NED plan.
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SECTION 3.0 AFFECTED ENVIRONMENT

3.1 INTRODUCTION

San Francisco Bay is a natural estuary which is separated from the
Pacific Ocean by an approximately one mile wide natural opening
called the Golden Gate. The Oakland-San Francisco Bay area is
situated on the central California coast about 640 km (400 miles)
north of Los Angeles. The primary fresh water inflow into San
Francisco Bay is into the north Bay from the Sacramento and San
Joaquin Rivers. It is estimated that ten million cubic yards of
sediment moves into San Francisco Bay annually from these sources and
other natural runoff (Krone, 1966). Due primarily to the substantial
inflow from the north, the northbay has relatively deeply scoured
natural channels while the southbay is quite shallow.

The Bay Area is one of the major shipping and port centers on the
west coast of the United States. The other major shipping centers
are San Diego and Los Angeles, California; Portland, Oregon; and
Seattle, Washington. The Bay Area has a population of about three
million people. The primary commercial shipping centers are Oakland,
San Francisco, and Richmond, all of which have excellent access to
the Pacific Ocean shipping lanes via the Golden Gate and San
Francisco Bay. In the last twenty years the Port of Oakland has
shown substantial growth and is a major factor in the economy of the
area.

This discussion of the existing environment will focus on conditions
at the project site and disposal locations and on project changes
that have occurred since publication of the Final Environmental
Impact Statements.

3.2 OAKLAND HARBOR

3.2.1 Site Characterization. The waters of the Oakland Harbor
area have been improved for navigation purposes since 1897. Present
channel alignment have been in existence since World War II. Since
that time the channels have been deepened periodically, and
maintenance dredging is performally annually. The Oakland Harbor
therefore is described as a "port area" in the San Francisco Bay
(BCDC, 1979).

3.2.2 Sediment Ouality. Sediment core samples were collected
from 3 reaches within Oakland Inner Harbor and from two reaches
within Oakland Outer Harbor in December, 1986 (Figures 3.1, 3.2, and
3.3 and Table 3.A). Sample collection and composite sampling were
performed after consideration of the actual dredging operation,
entire depth of dredging, whether the dredging activity was a
deepening or a widening of the channel, the expected nature of the
material, adjacent land use, and cost effectiveness. The three
reaches within Oakland Inner Harbor were based on the overall length
of the harbor and adjacent land use. Oakland Outer Harbor is a
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TABLE 3.A
SEDIMENT CORE LOCATIONS AND DEPTH
OAKLAND INNER AND OUTER HARBORS

OAKLAND INNER HARBOR

Core Location
Station Core Identification N. Latitude W. Lonqitude Core Lenacth

Oakland 0I-l-aa* 37048'13.9" 122020137.411 9'

Inner #1 OI-1-b 5.2" 10.2" 28'
OI-1-cc 2.2" 1.1" 26'
0I-l-d 47'48.1" 19'22.2" 4'

OI-l-e 41.9" 18'53.6" 6'

Oakland 0I-2-a 37047140.9" 122018'38.6"1 6'
LIner #2 0I-2-b 40.2" 33.7" 14'

0I-2--cc 35.8" 27.1"5
0I-2-dd 34.6" 17'56.3" 13.'
0I-2--e 27.7" 57.4" 13'
0I-2-f 35.1" 48.0" 13'
0I-2-g 32.2" 42.1" 91

Oakland 0I-3-aa 37047134.2" 122017129.6"1 71
Inner #3 0I-3-b 32.3" 20.8" 12'

0I-3-cc 30.6" 16.4" 9'
0I-3-dd 40.5" 19.5" 19 '
0I-3-ee 41.5" 16'47.5" 26'

OAKLAND OUTER HARBOR

Oakland 00-1-a 370481 6.7" 1220211 1.2"
Outer il 00-l-bb 19.9" 20'53.8" I13'

00-1-cc 49.5" 19'43.2" 14'
00-1-d 51.9" 31.9" 23'
00-l-ee 39.4" 20.2" 18'

Oakland 00-2-a 37048114.31'  122021110.711 i'
Outer #2 00-2-b 12.1" 4.8"

00-2-c 23.4"
20'36.4" 5'

00-2-d 38.4" 7.8" 4'
00-2-e 43.7" 19'39.7" 5'
00-2-f 45.2" 24.8" 6'
00-2-g 39.8" 24.6" 14'

00-2-h 58.3" 5.7" 9'

00-2-i 49' 6.2" 18'57.5" 6'
00-2-j 14.9" 36.7" 9'

Core locations identified by double lower case letters were sarpled in
,* duplicate to provide sediment for chemical analysis.

Depth at location 00-1-a exceeded project depth - no sample was
collected.
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shorter harbor and therefore was divided into channel widening
(Oakland Outer Harbor Area #1) and channel deepening (Oakland Outer
Harbor 42). Bulk sediment analyses, elutriate tests, and bioassay
tests were then performed on these samples. The core locations are
described in Table 3.A. Seven (7) stations within the Alcatraz
disposal site were sampled in March 1987. Bulk sediment analyses
were conducted on these samples. Summary results of the bulk
analyses for Oakland Harbors are presented in Table 3.B (see Appendix
A for detailed discussion). The sediments from several stations
within Oakland Inner and Outer Harbor appear to contain higher
concentrations of trace metals (arsenic, cadmium, chromium, copper,
lead, mercury, nickel, zinc) than sediments from the Alcatraz
disposal site. Oakland Inner Station 3dd, adjacent to the Schnitzer
Steel Company, has the highest concentration of contaminants of all
of the stations tested. No statistics were performed on these data
because the Oakland Harbor results are reported for individual
sediment samples whereas the Alcatraz results are a range of seven
values. In an urban estuary, elevated concentrations of these
contaminants commonly occur. As discussed in Appendix A of the SEIS,
the mere presence of contaminants in the sediment does not mean that
a biologically significant effect will occur as a results of dredging
or disposal of this material (Bricker, 1975). At present, there are
no numerical criteria for evaluating contaminant concentrations in
dredged sediments.

Concerns were raised during the comment period on the draft SEIS
about the quality of sediments in the proposed turning basin adjacent
to Schnitzer Steel and Alameda Gateway (formerly Todd Shipyard)
because of landbased activities. Consequently, additional testing
was conducted on material from these areas. Three sediment core
samples were obtained from the areas adjacent to Schnitzer Steel and
four from the area adjacent to the old Todd Shipyard site to a depth
of -44 feet MLLW wherever possible (see Figure 3.4). Sediment and
water samples were also obtained from the Alcatraz disposal site to
be used as a reference. All of the sediment samples were analyzed
individually for twelve trace metals, eighteen chlorinated
pesticides, seven PCB congeners, sixteen polycyclic aromatic
hydrocarbons (PAH's), phenols, pthalates, cyanide, and sulfides.
These data are summarized in Table 3.C. Oyster larvae bioassays were
also performed on individual sediment samples (See Appendix A for
detailed discussion).

The concentration of trace metals in sediment from the Schnitzer
Steel stations appeared to be elevated when compared to sediment from
Alcatraz. The concentration of mercury at Station S2 (1.3 ug/g dry
weight) is five times greater than at Alcatraz. The concentration of
trace metals at the Todd Shipyard Stations were much greater than at
the Schnitzer Steel site. Of greatest concern is the concentration
of mercury at Station T5 (8.0 ug/g dry weight).

No pesticides or phenols were detected in any of the samples. The
concentration of PAH's ranged from a low of 6.60 ug/g at Station S!
at Schnitzer Steel to a high of 31 ug/g at -tation T5 at Todd
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Shipyard. The Schnitzer Steel site had two stations with
concentrations of PAH's an order of magnitude above the reference.
Station S2 had a concentration of 13.4 ug/g; Station S3 a
concentration of 17.7 ug/g. Two stations at Todd Shipyard had
concentrations of PAH's an order of magnitude above the reference.
Station T5 had a concentration of 29.8 ug/g; Station T6 had a
concentration of 31 ug/g. The concentration of total pthalates
ranged from 0.7 ug/g at Station Sl to 1.9 ug/g at Station S2.
Alcatraz sediment had a concentration of 1.2 ug/g. Todd Shipyard had
concentrations of PCB's between five and six times the reference
concentration (0.09 ug/g). Todd Shipyard sediments had
concentrations of tri-butyl tin that were between five and nineteen
times the reference concentration. Station T6 had a concentration of
180 ug/kg; Station T7 had a concentration of 582 ug/kg (For a
detailed discussion of the data, see Appendix A).

3.2.3 Biological Resources. The existing biological conditions
ar the project work site were previously discussed in the FEIS of
each individual project.

3.3 ALCATRAZ DISPOSAL SITE

3.3.1 San Francisco Bay. The San Francisco Bay estuary is a
drowned valley through which passes the drainage of the great Central
Basi of California. It has ark area of 1,026 square kilometers
[km] (3 6 square miles Cmi ] ) at mean lower low water and
1,190 km (460 mi 2 ) at mean higher high water. Extensive
intertidal mudflats, encompassing an area of 166 km 2 (64 mi2),
are exposed at lower low water. The Bay is generally shallow with
two-thirds of the area less than 5.5 meters [m] (8.0 feet [ft]) deep,
and only 20 percent of the Bay is greater than 9 m (29.5 ft) deep.

The estuary is a very complex environment not easily classified into
one of the typical estuarine types. It is atypical in that its
opening to the Pacific Ocean is not at the end but near the middle
and thus divides the Bay into a "north" bay and a "south" bay.
Conditions are further complicated by the asymmetrical fresh water
input into the Bay. The greatest influx is from the northern end
through the Delta; whereas in the southern end, there is very little
fresh water inflow. Consequently, the oceanographic conditions
between opposite ends of the Bay are quite different.

An estuary is the mixing area between an ocean and a river. It is
this interaction between these two dissimilar bodies of water that
essentially influences all other environmental conditions in the
estuary. Ocean water is brought in by tidal oscillations; its
salinity (and therefore its density) is greater than fresh water.
Typically, this dense, oceanic water flows beneath the lighter, river
water, and a two-layer circulation system is established (i.e.,
saline, cceanic water flowing into an estuary along the bottom, and
fresh, river water moving to the sea along the surface). The degree
of stratification between these two water masses depends on the
volume of water contributed by each. In San Francisco Bay, where
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tidal volume is much greater than river volume, there is little
pronounced stratification except at the northern end of San Pablo Bay
and Suisun Bay during high, winter runoff. At other times,
stratification is only a few parts per thousand in the upper
estuary. In the lower estuary (South Bay), the circulation pattern
can be the inverse of the upper bay. Because of evaporation in the
warmer months, water in the South Bay may become denser than the
flooding sea water and sink to the bottom. Thus reversed circulation
is setup with the bottom water flowing seaward, and the incoming
ocean water flowing landward on the surface.

The Bay is actually four separate shallow bays connected by deep,
narrow straits. South Bay covers about 40 percent of the total
surface area with an average depth of 4.6 m (15 ft). Central Bay
comprises 15 percent with an average depth of 12.2 m (40 ft). San
Pablo represents 25 percent of the surface area, with more than half
this area less than 1.8 m (6 ft) deep. Finally, Suisun Bay (20%) is
also very shallow with about 50 percent less than 2.4 m (8 ft) deep.

The Bay receives most of its fresh water runoff from the Central
Valley drainage basin which covers 42 percent of the land area of
California (163,000 km2 or 63,000 mi ) The runoff from this basin
provides 90 percent of the fresh water inflow to the Bay with 80
percent of this flow contributed by the Sacramento River and its
tributaries to the north. Fifteen percent of the flow comes from the
San Joaquin River system to the south and 5 percent from the
east-side streams. This watershed provides about two-thirds of all
water used in the State including 40 percent of the State's drinking
water.

a. Fresh Water Diversions. The reservoirs and canals of
California's water distribution system, in total, represent the
largest man-made structure on the planet's surface. The reservoir's
regulated flows and the export pumping diversions have altered
outflows into the Bay. Water projects for irrigation were first
discussed in the late 1800's. The first formal plan called the
Central Valley (CV) project was prcposed by the Col. Marshall, USGS,
in the 1920's. This plan was developed and approved by the voters of
California in 1933. However, because of the depression, the State
bonds did not sell, and the project was taken over by the Federal
government's Bureau of Reclamation (USBR) in 1935. Shasta Dam is the
key unit in the USBR's project and went on-line in 1944. The State
Water Project followed in the late 1950's and early 1960's with its
key reservoir at Orville completed in 1967.

These two water systems have drastically altered the fresh water
hydraulics of the estuary. First, consumptive uses and diversions
have reduced fresh water outflow by 60 percent from historical levels
(Nichols et ai., 1986). Second, flow in late summer has been
augmented by releases from the upstream reservoirs. Third,
construction of large reservoirs in the Central Valley has
significantly reduced the frequency of the large peak flows that
formerly occurred in the spring (Williams and Vorster, 1987). The
reduction is most marked in years with lower than average runoff.
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This is because upstream storage begins in March/April with the
capturing of snow melt runoff. Wlliams and Vorster (1987) found
that flow pulses exceeding 2,832 m per second (100,000 cfs) for 5
days previously occurred in 40 percent of all years, now occur in
only 10 percent of all years. Flow pulses that exceeding 2,832 m3

per second (100,000 cfs) for 5 days during April previously occurred
in about 75 percent of all years. Now they occur in 35 percent of
all years.

The significance of the spring flow peaks is that they influence (1)
water residence or replacement time and (2) productivity in the
estuary. With respect to replacement time, it is obvious that the
higher the fresh water inflows the more quickly a specific parcel of
water will move to the ocean through the northern reach.
Furthermore, fresh water inflows have also been shown to influence
the replacement time in the South Bay (Imberger et al., 1977).
Productivity in the estuary has also been found to be affected by
Delta outflow. Rozengurt et al. (1987) idicates that spring
(April/May/June) fisheries need about 3.7 km (3 Million Acre Feet
or MAF) to remain productive. Presently spring Delta discharges are
about 1.3 km3 (1.1 MAF). A 4.4 km3 (3.6 MAF) discharge in spring
is norral under natural conditions. Both commercial/sport fisheries
appear to require 23.4 km3 per year (19 MAF/yr). This is a 3
percent reduction from the historic annual mean of 33.9 km
(27.5 MAF). As previously mentioned, Delta discharge is already
reduced by 60 percent. Studies of other estuaries have indicated
that reductions greater than 30 percent (range 0 to 40%) in fresh
water flow result in ecological damage (Rozengu.rt et al., 1987).

b. Land Reclamation. The surface area of San Francisco
Bay (inclyding marshlands) prior to 1850 is estimated to have been
2,038 km (786 mi 2 ). The pre-1850 Bay consisted mostly of a
shallow, shelving Bay floor with extensive sub-tidal and intertidal
flats coupled with expanses of salt marshland, situated mainly in
South Bay, San Pablo Bay and Suisun Bay.

The physical geography of the Bay has been significantly modified by
land reclamation work since the middle of the nineteenth century.
The purpose of historical land reclamation has differed throughout
the Bay and resulted in a variety of land use patterns on the new
land rIcovered Since the mid-nineteenth century, approximately
619 km (239 mi) or 31 percent of the Bay system has been either
filled or diked-off and drained to provide new land for a wide range
of activities.

Of the reclaimed lands, about 40 percent are situated in Central and
South San Francisco Bay, 30 percent in San Pablo Bay, and 30 percent
in Suisun Bay. The largest portion of this new land (93%) was
recovered from marshlands, while the remaining 7 percent was
recovered from intertidal and sub-tidal lands.
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Hydraulic mining operations have also reduced the Bay's volume
drastically modifying the Bay's bathymetry. Hydraulic mining, or the
use of high pressure water jets to expose ore deposits, began in 1853
and continued until stopped by court injunction in 1884. The debris
obstructed Delta river channels that because of the blockage could
not contain winter and spring runoff. Periodically massive flooding
resulted along the Sacramento River and in the Delta. Decades of
flushing and dredging were required to return the area to its
pre-mining depths in the late 1920's. Eventually these materials
moved down into the Bay altering the bathymetry with newly f~rmed
shoals and mudflats. Ultimately approximately 1.1 billion m (1.5
billion yd3 ) were added to the bottom of San Francisco Bay. These
materials were deposited in Suisun, San Pablo and Central Bays' to
1.0, .75 and .25 m (3, 2.5 and 0.8 ft) depths respectively. The
result was a permanent reduction in water volume and altered tidal
circulation patterns.

Reclamation and hydraulic mining have radically changed the geometry
of the Bay by reducing both the volume and surface area of Bay
waters. The tidal prism has been diminished, causing a general
reduction of tidal current velocities and, to a lesser extent,
reduction of tidal elevations and ranges. This reduction of the tidal
prism has diminished the capability of tidal currents to disperse and
flush contaminants out of the Bay system. In addition, the reduced
surface area of the system has diminished the system's ability to
reoxygenate Bay waters. Lowering the dissolved oxygen content of the
Bay has reduced the capability of the estuary to decompose
biodegradable contaminants. These factors combined with the reduced
inflows have caused alteration of the salinity distribution ir.
different parts of the estuary.

Alteration of the submarine configuration of the Bay basin coupled
with the reduced tidal prism has increased shoaling rates and changed
sedimentation patterns in many areas. The accelerated shoaling rate
is caused by reduced tidal current velocities, increased salinity
(and therefore, flocculation), and decreased Bay volume.

c. Contaminant Loadin . Besides reducing the freshwater
inflow to the estuary and reducing its size since the mid-1850's, the
contribution of anthropogenic contaminants to the water has increased
as the population has grown. Spanish soldiers and missionaries first
arrived in the San Francisco region around 1769. At that time, there
were about 10,000 natives in the estuary's surrounding regions. The
number of humans remained small until gold was discovered in 1848.
Within two years, San Francisco's population grew from 400 to 25,000
beginning the State's population boom. Since that time the
population has dramatically increased with concomitant increases in
waste production.

Waste production is an unavoidable result of the progress of social,
industrial and economic development. As chemical processes
supporting the growth and quality of modern society has become more
prolific, they have also generated significant synthetic by-products
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reqiring waste management (Kester, 1987). Beginning in the 1940's
the use of fertilizers, soil amendments, herbicides and pesticides :n
the Central Valley effected composition of river water, notably the
San Joaquin River. The San Joaquin is less than one-quarter the
Sacramento's flow and is approximately 20 percent agricultural
drainage. The sulfate (S0 4 ) and nitrate (NOI) levels have
increased during the irrigation season some 3 to 5 times since 1950
(Nichols et al., 1986). To remove these waste waters from the
valley, the San Luis Drain was authorized by Congress in 1960. In
1978 water began to flow and by 1982 the Kesterson Reservoir problem
was apparent (e.g., selenium levels increased 130 times).

Agricultural drainage is an important scurce of contaminants entering
the Bay but there are several other sources tied to the San Francisco
Bay megalopolis. Contaminants enter the Bay system directly via
municipal sewage and industrial waste outfall (known as point
sources), storm drains and surface runoff (ncn-point sources), aerial
fallout, overboard discharge or spills from vessels; and indirectly
via local catchment basins conveying materials from upland erosion
and leachates percolating from waste disposal sites adjacent to Bay
and tributary receiving waters. There are approximately 100
municipal and industrial point sources discharging into the estuary
-- some 30 municipal and 40 industrial sources. South Bay receives
76 percent of the municipal discharges. Most industrial discharges
are in the North Bay including oil refineries, sugar mills, power
plants, steel mills, etc. Combined wastewater flow rates gene ated
by municipal and industrial sources range between 26 and 30 m per
second (600 and 700 million gallons per day). Approximately 10
percent of the total flow originates directly from industrial
sources. However, the flow rates are increasing. These discharges
contributed approximately 4 percent of the total fresh water entering
the Bay in 1978 and may increase to as much as 10 percent by year
2000.

Improvements in sewage and in waste treatment systems went into
effect in the mid-1970s following the passage of new environmental
laws and regulations. In the period that followed, Bay water quality
parameters have indicated reduced loading. Dissolved oxygen in South
Bay has improved from 20 to 25 percent below saturation (typically)
to presently being near or at saturation. Coliform (enteric
bacteria) counts have decreased from 800/100 ml to 4/100 ml.

d. "Stressed" Estuary. Much discussion occurred during
the recent State Water Resources Control Board Bay-Delta hearings
with respect to whether or not the San Francisco Bay is a "stressed"
environment. During these hearings two views were expressed, both
supported by scientific experts and data collected over a period of
years. The first view was that the natural resources of the Bay have
continued to decline from their historic prominence; the second was
that the Bay is healthier than it was in the mid-1960's. Several
reasons have been presented for the first position including
freshwater diversions and contaminant loading. The second position
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was supported by evidence suggesting that only surplus water,
previously lost to the ocean, is being exported and that the
estuary's water quality has improved since the upgrading of municipal
and industrial waste treatment facilities during the 1970's.

In fact, an estuary by definition is a highly dynamic or "stressed"
environment with widely fluctuating ambient conditions. This estuary
is naturally influenced by large-scale physical processes to include
oceanic water exchange and mixing, droughts (1976-77), enormous
suspended sediment and bedload transport (1936), and meteorological
influences (e.g., El Nino). Obviously, from the previous discussion
of water diversions, land reclamation and contaminant loading, the
San Francisco Bay estuary has been drastically modified or "stressed"
by human activities as well. Thus there are both natural and
man-induced stresses operating on the system. However, the
incremental contribution to the stressed nature of the estuary
resulting from human actions is nearly impossible to quantify, and
resolving each singularly is even more problematic. For example, to
quantify the affects of each alteration, a long-term baseline
defining the natural fluctuations would be necessary. Then each
alteration would have to be studied individually to discriminate the
influence of each on the pristine estuary. Furthermore, the
contribution of each would have to be inspected without any of the
influences from the others. Finally, all changes would have to be
combined to determine the incremental increase resulting from
synergism on some target group or species. The clock can not be
turned back and the estuary unstressed from human actions. Thus,
determination of the contribution of any activity on the compcsite,
natural and human-induced, stress level of the environment will be
highly subjective and qualitative.

Turning to dredging and disposal activities as one of the human
activities occurring in the estuary and trying to assess their
incremental contribution to the system's stress -- these activities
obviously cause a quantifiable disruption of the local environment
during their conduct. Furthermore, the redistribution of sediment by
these activities can cause movement of contaminant-laden sediments
out of harbors or marinas into the open Bay system. The incremental
stress caused by these activities on the estuary must be assessed
with respect to the previously mentioned historic activities in the
estuary. By comparison, subjectively speaking, the impacts are minor
and are measurable only on a local basis. Based on documentation
studies, turbidity impacts resulting from dredging and disposal
operations are minor. These impacts have been described as being of
short duration and localized to the dredging and disposal sites
(Stern an. Stickle, 1978). The redistribution of contaminant-laden
sediments by disposal operations is an important concern. To
identify the acceptability of non-confined dredged material disposal
into open waters, dredged material is tested in accordance with the
appropriate statutory requirements (i.e., for ocean or bay
envrionments) prior to the dredging operation.
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3.3.2 Currents and Tides. San Francisco Bay consists of a
complex set of broad, relatively shallow embayments interconnected by
narrow openings. The western portion of the Central Bay (i.e.,
Golden Gate environs) and the narrow strictures are kept scoured and
quite deep by strong tidally dominated currents. The large volume of
the Bay, the huge tidal prism (24% of total Bay water volume), and
the narrow strictures, combine to induce progressive tidal delays and
establish a resonance of flow between the southern and northern
reaches of the Bay that is out of phase with the tidal flow through
the Golden Gate.

Mixed and semidiurnal tides oscillate flow between San Francisco Bay
and the Gulf of the Farallones (see sections 3.4.1. and 3.4.2). Each
tidal day, 24.84 hours, consists of two tidal cycles, with two high
tides and two low tides of differing heights. Nearly equal
successive tides (equatorial tides) occur when there is no lunar
declination with respect to the equator and the maximum differential
between successive tidal elevations (tropic tides) occurs coincident
with the maximum lunar declination. The greatest difference between
sequential highs attributable to lunar declination is over 1.5 m
(5 ft). Absolute tidal range is highest, 2.7 m (8.9 ft) twice a
lunar month near the times of the full moon and the new moon (spring
tide) and lowest absolute tidal range (neap tide) occurs midway
interstitially to the spring tides.

The complex bathymetry of the San Francisco Bay induces spatial and
temporal variations in mean tidal range and tidal elevation. Mean
tide range is 2.6 m (8.5 ft) in the southern extremities of the Bay,
1.7 m (5.6 ft) at the Golden Gate, and 1.3 m (4.3 ft) at Pittsburg.
Mean tidal elevation is 0.2 m ( 0.4 ft) higher in the northern reach
than in the South Bay. High tides also appear earlier at a given
distance from the Golden Gate in the southern reach as opposed to San
Pablo or Suisun Bays. This phenomenon occurs because the standing
tidal waves oscillating in the South Bay are propagated more rapidly
than the progressive tidal waves migrating upstream through the
northern reaches (Conomos, 1977).

Superimposed upon the tidal pulses of San Francisco Bay is the highly
seasonal outflow from a drainage basin encompassing over 40 percent
,)f the land area of Californ p. Over 90 percent of the annual inflow

the Bay, 20.9 billion m , enters through the Sacramento-San
Joaquin River Delta. The freshwater inflow consists primarily of
storm runoff in winter and runoff from melting snowpack in spring.
Additional riverine inflow to the northern reaches of the Bay is
provided by the Napa, Petaluma, and Sonoma Rivers. Tributary input
to the southern reaches of the Bay drains a small local area and is
very intermittent Because the South Bay receives 76 percent of the
wastewater inflow to the Bay, effluent flow often exceeds freshwater
inputs in the southern reaches during summer and autumn (Luoma and
Cain, 1979).
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The circulation and mixing in San Francisco Bay are dominated by the
tidal constituent. Typical tidal excursions through the central and
northern reaches of the Bay are about 10 km (5.4 nmi) with the
strongest flow in the channels and lesser flux measured in the
shoals. The asynchronism of tidal flow in the northern and southern
reaches induces flow between the two parts of the Bay. The water
mass of the southern reach begins to ebb while the northern reach is
still flooding (about three hours after maximum flood). Later in the
tidal cycle (approximately 3 hours after maximum ebb) water ebbing
from the northern reach is carried into the southern reach while as
it begins flooding. Charts depicting surface currents in San
Francisco Bay and tables of tidal elevation and tidal zurrents are
available in 1988 Tides & Currents (San Francisco Bar Pilots, 1937).

Nontidal currents, mass water movement due to the highly seasonal
riverine inflow or prevailing winds, normally have only a small
influence on Bay currents. However, infrequent river-me flow events
can significantly perturb normal current directior and velocities
over several tidal cycles. Normally, nontidal velocities are
one-tenth of tidal velocities. The strongest nontidal flow is
experienced in the channels of the northern reaches and in the
Central Bay where net displacement can reach 10 to 20 km (5 to
11 nmi) per day (Conomos, 1977). Net displacement in the South Bay
is minimal.

The northern reaches of San Francisco Bay exhibit a normal estuarine
circulation cell with ebb dominance of surface waters and flooding
predominant in near bottom waters. This density induced
stratification of flow is primarily caused by the freshwater inflow
from the Delta entering the Bay with greater hydraulic head and
overflowing the colder, saline waters from the ocean (Schultz and
Simons, 1957). Vertical mixing does occur, yet there are still two
layers of net flow over a long reach. This reach of vertical
stratification and mixing is referred to as the mixing zone.
Salinity increases from the surface to the bottom within the mixing
zone with the largest gradient being in the strata of no net flow
interstitial to diametric flows. Upstream from the mixing zone, a
null zone forms where net landward flow of the bottom layers is is
terminated by countervailing riverine flow. Consequently near
surface salinity also increases from ambient river levels above the
null zone to the maximum at the seaward end of the mixing zone.
Nontidal current speeds estimated by drifter movements, average
4 cm/s for the landward flowing density current and 5 cm/s for the
seaward flowing surface current (Conomos and Peterson, 1977).
Seasonally increased riverine flow drives the mixing zone seaward,
compresses the reach of the mixing zone, and increases stratification
within the mixing zone (Arthur and Ball, 1978). Low summer flows
tend to extend the mixing zone and drive it further upstream while
turbulence from tidal flow and wind generated waves tends to increase
vertical mixing.
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The South Bay has little freshwater inflow and a estuarine
circulation cell is not present. Mixing in this portion of the
system is dependent on extreme freshet conditions or local wind
conditions. The South Bay water column exhibits little or no
salinity stratification in the summer when the prevailing northwest
winds are strongest. Surface transport in the general direction of
the prevailing winds, to the southeast, generates a compensating near
bottom flow to the northwest. Drifter studies have estimated these
currents at 1 to 2 cm/s.

Mixing and circulation of bay water affects the transport of
sediments, nutrients and other organic and inorganic substances
brought into the estuary by both tides and freshwater runoff. Tidal
and wind-induced currents together with the Delta inflow are one of
the primary reasons why San Francisco Bay is naturally turbid
year-round with visibility confined only to a meter (probably less
than a meter for the most part).

The currents and wind-wave action tend to keep the material suspended
throughout the water column but it eventually settles out either in
the ocean or in the shallows of the estuary. Sedimentation normally
occurs where low salinity water meets high salinity water, and the
material differentially settles onto the intertidal flats and
channels. The fine material that settles on the tide flats is often
resuspended and redistributed by wind-generated currents and waves
whereas sedimentation of coarser material in the deep channel is more
or less permanent and often compacted to several meters deep. Many
of these deep channels are periodically dredged for use as shipping
lanes, and as a result are out of equilibrium with their environment.

Another important process of mixing in an estuary is that it creates
a unique physico-chemical environment so different from fresh or
saline water alone. Sediments in an estuary adsorb or chelate many
chemicals and thereby play an important role in trapping and
releasing nutrients and trace metals. These chemicals can range from
a simple metal ion to a complex hydrocarbon molecule (such as
pesticides, plastics, oil, etc.). Trapping and releasing of these
chemicals could thus have a profound effect on the estuarine biota.

All of these estuarine processes - tides, freshwater inputs, sediment
transport, turbidity, transparency and their interaction - which
result from mixing of the sea and river are the reasons why a very
rich and diverse ecosystem is so characteristic of an estuary -
different from that of the original waters. The San Francisco Bay
estuary is no exception.

3.3.3 Sediment Transport An estuary such as San Francisco Bay
is both a sink and a holding area for fluvial sediment in transit to
the ocean from soil erosion in the Bay's extensive drainage system.
Sediment entering the Bay system is either temporarily or permanently
held in residence, depending on the dynamic conditions in the
estuary. Surficial bottom sediments quickly respond to changes in
the distributing forces from wind-wave action and currents. The
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nature and energy of the forces responsible for development of a
profile of equilibrium fluctuate moment to moment. However, there
are seasonal patterns manifested by these forces (e.a., river inflow,
wind characteristics, wave climate, tidal action, and sediment
availability) that will result in seasonal trends of deposition and
erosion.

Inflowing sediment is nct, for the most part, carried directly to the
ocean. A large percentage of the inflowing sediment remains in
residence in the Bay for a number of years, being deposited, then
resuspended, circulated, and redeposited elsewhere. The net effect of
this process is that some portion of these sediments are always being
progressively transported toward the mouth of the estuary as
suspended load and bedload. Most new sediment enters the Bay system
during the months of maximum runoff (November to March). When the
sediment laden water mixes with the saltwater, aggregation and
settling occur. The broad expanses of the shallow bays, where tidal
velocities are low, are the repository areas for the aggregated
sediments. During the winter months wave suspension of sediment is
at a minimum, allowing accumulation of sediments. In the spring and
summer months, daily onshore breezes generate waves over the shallow
areas, resuspending sediments and maintaining them in suspension,
while tidal and wind-generated currents circulate them throughout the
bay. The suspended sediments are repeatedly deposited and
resuspended in the shallow areas until they are finally deposited in
deeper water below the effective depth of wave influence. In spring
and summer there is a net movement of sediment from the shallow
repository areas, bringing the shallows back to a profile ot
equilibrium where wave action is no longer influential in
resuspending the sediment.

Once the sediment reaches deeper water, usually in natural channels
or along the margins of these channels, tidal currents become the
primary transporting mechanism. Like the shallow areas in
equilibrium with the depth of effective wave action, the depth of the
natural flow channel is in equilibrium wit-h the flow volume and
current velocity in the channel. When suspended sediments from the
shallows are transported into natural channels, the sediment has a
tendency to be transported along the channel in the direction of net
flow. Sediments may be transported by tidal currents back into
shallow areas, especially after the sediment has been transported
through a constricted strait into a broad bay, such as through San
Pablo Strait into Central Bay, or moved back into the fresh-saltwater
mixing zone in Carquinez Strait with net water movement upstream near
the bottom and mixed upward with flows moving into the Bay.

Some sediment is permanently retained in the Bay system. This
sediment is deposited and accumulated in lo. energy areas where
wind-wave action and water velocities are not sufficient to transport
sediments. These areas may be found along the margins of the Bay
such as intertidal flats, marshes and inlets, as well as around
structures and dredged channels. Marshes trap sediments by
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decreasing flow velocities and wind-wave action to the extent that a
portion of the sediments may no longer be flushed out. Ini-_ts and
sloughs provide sheltered areas with very low current velocities.

Figure 3.5 presents a schematic depiction of sediment movement in the
San Francisco Bay system. As displayed Ln the figure, sediment
transport is a large scale phenomena in the estuary with millions cf
cubic meters being conveyed into and out of the system annually. The
estimated average annual sediment ir flow to San Francisco Bayis
approximately 6 to 8 million m (8 to 10.5 million yd' ) .

Hydxcqraphic surveys of San Francisco Bay taken between 1897 and 1950
show an annual increase in sediment accumulation from Suisun Bay to

3 3North San Francisco Bay of 4.2 million m3 (5.5 million yd ):
South San Francisco Bay actually shows a net loss of 0.7 million m
(0.9 million yd 3 ) per year (Krone, 1979).

Sediment outflow through the Golden Gate is generally estLmated to be
between two and three million cubic meters. Taking a median value of
2.5 million cubic meters (3.3 milAion yd 3 ), approximately 4.5
million cubic meters (5.8 million yd') of material is added to the
sediment regime of San Francisco Bay annually. Within the sediment
regime of the Bay, the major source of suspended sediments is
resuspension of previously deposited material by tidally dominated
currents and, especially in the shallower areas of the Bay, by
waves. These waves can be induced by prevailing westerly winds in
the summer or strong Pacific storms in the winter. The quantity of
sediment that is annually resuspended in the shallow areas by wind
waves and wind driven currents has been estimated by Krone (1966) to
be 120 to 130 million cubic meters (160 to 170 million yd').

Dredged navigation channels are out of equilibrium with the overall
Bay sediment regime in that the channels must be maintained to a
depth greater than the natural depth. Maintenance of dredged
channels is required since the channels, with few exceptions, will
tend to regain the equilibrium depth of their surroundings. Flow
velocities in these dredged channels are usually not great enough to
maintain required depths. For this reason, sediment that accumulates
in maintained channels will remain there until the channels are
dredged.

Shoaled sedirent may be derived directly from sediment inflow to the
Bay or it may be derived from some part of the resuspension-
circulation-redeposition cycle. Shoaling rates in the dredged
channels are not constant but vary from year to year, depending Cn
the variable sediment inflow volume, wind-wave action and current
velocities. During a season of exceptionally high sediment inflow
into the Bay, for example, dredged channels will normally experience
higher sedimentation rates than usual, both in winter and
spring-summer seasons. The same process occurs in the shallow areas
where the depths of accumulation will be greater than normal reducing
local water depths. In the spring-summer season, shoaling in the
dredged channels is due to the redistribution of sediment accumulated
in the shallow areas during winter.
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Disposal of dredged sediments in the Bay brings back into circulation
material that would otherwise remain out of circulation (retained in
the channel). Upon disposal, the dredged sediment will reenter the
deposition-resuspension-redeposition cycle, eventually being
permanently placed in low energy areas or carried to the ocean.
Since dredged channels are out of equilibrium, some of the disposed
dredged sediment will likely reenter the same or other dredged
channels (USACE, 1977, Appendix E).

The major transportation mechanism of the dredged sediments in the
natural channels is by tidal currents and occurs at depths greater
than the depth of effective wave action. Just as the water has a
tendency to remain in the natural channels, as evidenced by the high
current velocities, dredged sediments also have a tendency to remain
within the confines of the natural channels for at least a short
period of time. The natural channel network Ln the Bay leading to
the ocean is not continuous, causing the dredged sediments, like the
natural sediments, to leave the boundaries of the natural channels
and move onto the shallows to become part of the
resuspension-circulation-red ep osition cycle.

Discharged dredged material can be highly mobile. Based on tagging
studies (USACE, 1977, Appendix E), the dispersion of dredged
sediments after disposal at the Carquinez disposal site was found to
be very rapid. During the dredging operation, however, dredged
sediments make up a large percent cf the total sediment in and around
the disposal site. In March 1974, while dredging of Mare Island
Strait was still continuing, large quantities of dredged sediments
were found in the sampled 80 square kilometer area around the
disposal site, including dredged sediments that re-entered the
dredged channel. After the completion of dredging operations at Mare
Island Strait dredged sediments were found dispersed in April 1974
over a 260 square kilometer area including San Pablo Bay, Carquinez
Strait and Suisun Bay. Lccalized areas were found in San Pablo Bay
that had higher percentages of dredged sediments. By August 1974,
five months after dredging had been completed, very little evidence
of dredged sediments was present in the first 23 centimeters of
sediment over the 260 square kilometer study area.

In September-October 1974, large quantities of dredged sediments were
found in the upper 23 centimeters of sediment. The increase was due
to the redredging of sediments in Mare Island Strait and the
wind-wave recircilation of sediments on the shallows of San Pablo
Bay. A large portion of the dredged sediments in October was located
in the natural channel leading to San Pablo Strait and Central Bay.
By December 1974, most of the dredged sediments were again absent
from the study area. Analysis of samples obtained from Mare Island
Strait and the hopper during dredging and pievious studies of the
area indicated that about 10 percent of the dredged sediments
returned to the dredged channel in Mare Island Strait.
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At the Alcatraz disposal site, following the initial deposition of
sediments suspended during material discharge, a portion of the
material is again resuspended and carried from the site by tidal
currents. Dredged material retained at the site, based on monthly
bathymetric surveys and logs of disposal quantities, is calculated to
be 20 percent within 305 m (1000 ft) of site center and 30 percent
within a 610 m (2000 ft) radius of site center. An additional 5 to
10 percent (7.5% is used for subsequent calculations) is estimated to
have been deposited in the bathymetric depression on the east and
south perimeter of the site. This material accumulated through
gravity induced flow of the fluid mud fraction of material deposited
during the passive transport phase.

It follows that slightly more than half (52.5%) of the total material
discharged at the site is resuspended and transported from the
vicinity after initial deposition by the strong currents. The
erosional capacity of the site for the high water content, fluid
material (1.3 g/cc or less) is much higher than the amount of
material deposited (Teeter, 1987). Thus, combined with the ten
percent lost to the water column during the convective descent phase,
approximately five-eighths (62.5%) of the material discharged at the
site is dispersed and transported from the site. In Light of the
above, it is estimated that annually five-eighths (62.5%) of the 3.8
million m (5.0 million yd3 ) of dredged matefial discharged at

the site, or 2.4 million m3 (3.1 million yd ) is added to the
Bay's suspended and surficial sediment regime.

The ultimate fate of this eroded material must be estimated from
circumstantial evidence because quantitative data are lacking.
Useful information is available from previously conducted field work
looking at Central Bay water quality and geomorphic conditions.
First, all suspended sediment plumes tracked during recent field
investigations (SAIC, 1987a and 1987b) at Alcatraz moved in an
east-west direction. The suspended material did not disperse
significantly in a north-south direction. Second, geomorphic
evidence that is useful includes an investigation of erosion and
accretion patterns gleamed from historic surveys (Smith, 1963) and
studies of the movement of bedforms in Central Bay (Rubin and
McCulloch, 1979).

Smith (1963) developed estimates of historic sedimentation patterns
for the years 1855-1948. Figure 3.6 presents his data in graphical
format for the Central Bay locale (taken from USACE, 1979, Appendix
B). In this figure areas of erosion are depicted by dashed lines, and
areas of accretion are depicted using solid lines. As shown in the
figure, Smith's data indicate that the highest shoaling rates have
occurred along the flanks of the deep water channels in water depths
of 3 to 9 m (10 to 30 ft). These areas are located along the fringes
of Berkeley Flats on the east side of Central Bay and along the
fringes of San Rafael and Corte Madera Flats on the western side.
Intermediate shoal areas are adjacent the high shoaling areas in
water depths of 1.2 to 3 m (4 to 10 ft). Large intermediate shoal
areas are located in northern Berkeley Flats, San Rafael and Corte
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Madera Flats, Richardson Bay and along the San Francisco waterfront.
The deep water channels of Central Bay including Richmond and West
Richmond Channels, Raccoon Strait and the Golden Gate have shown
little or no shoaling. The southern portion of Berkeley Flats has
experienced moderate to high scouring.

The channel margins in Central Bay have experienced the highest rates
of shoaling as a result of diminishing current and wave action.
These deposition zones are too far away from the channel axis to be
affected by current generated erosion and too deep to be affected by
wave generated erosion. The deep water channels of Central Bay
appear to be in approximate dynamic equilibrium as a result of
scouring action of currents. The shallow sub-tidal flats such as
Berkeley Flats also appear to be in approximate dynamic equilibrium
as a result of scouring by wind-wave action.

Rubin and McCulloch (1979) investigated bedform movement in Central
Bay. They found that many of the bedforms are very active under
normal tidal conditions. Bedforms asymmetry was used to deduce the
net direction of bottom sediment transport. In general, the
transport of bed material was determined to parallel with the
circulation and velocity characteristics of tidal flows. The narrow
stricture at the Golden Gate produces ebb and flood jets as tidal
flow accelerates to pass through the opening. These jets tend to
move sediment away from the Golden Gate portal. Lower velocity flows
occurring between the jets and shore were ebb dominant within the Bay
and flood dominant outside. These flows tend to move sediment toward
the Gate. There are boundaries between these mobile zones that form
ridge lines, and one of these lines is in the area of Alcatraz
Island. The asymmetrical sand waves at that location indicate that
the bed is moving east to the north of the island and to the west on
the south side of the island (Rubin and McColloch, 1979, Figure 10).

Extrapolating from the findings of these three studies, it appears
that the dominant direction of sediment transport, whether suspended
or surficial load, under normal tidal circulation is in an east-west
alignment in Central Bay. Of course, under extreme events, such as
high freshet conditions or coastal storm episodes, tidal circulation
patterns may not dominate in determining predominate accretion and
erosion patterns. However, during normal periods, sediment transport
in the northern part of Central Bay appears to be oriented to the
east and transport in the southern part oriented towards the west.
This conclusion is supported by the reported accretion and erosion
patterns of San Pablo Bay and South Bay. Movement of sediment at the
bed appears to occur under conditions of flood predominance into San
Pablo Bay and upstream (Conomos et al., 1979). Movement of sediment
out of South Bay has been suggested by Krone ('979) and Conomos et
al. (1979).

Thus, returning to the fate of material discharge at Alcatraz, the
ten percent in the water column is probably about equally divided
between being carried out the Gate and farther into the Bay. The
portion moving into the Bay probably settles in an accretion zone
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near one of the channel margins. The material that is subsequential
eroded from the settled deposit at the Alcatraz site and in the
depression to the southeast probably moves toward the Gate with a
portion shunted back into the Bay as it approaches the Gate. Using
the San Francisco Bay-Delta hydraulic model studies of dredged
material disposal (Schutz, 1965) to estimate movement of this
transient material, those studies indicate about 47 percent of the
material discharged at Alcatraz moves out the Gate and about 53
percent moves back into the Bay. The portion that moved into the Bay
was distributed with 2 percent moving into San Pablo Bay, 28 percent
remaining in Central Bay, 22 percent into upper South Bay and one
percent into lower South Bay. The 47 percent actually equates to
24.7 percent of the initial deposit that moved from the site, and the
53 percent equates to 27.8 percent of transient deposit.

In summary, the percentage of discharged material that is retained in
Central Bay is approximately 50 percent -- 37.5 percent retained at
Alcatraz and 12.8 percent (7.8% from the bed and 5% in the water
column) being widely distributed over the Bay. Upper South Bay (the
area encompassing the Port of Oakland, Alameda and south to the San
Mateo Bridge) receives approximately 6.1 percent of the transient
deposit and possibly some small percentage (less than 1%) of material
suspended in the water column. The amount of material that is lost
from the Bay environment to the ocean is approximately 30 percent
(24.7% from the transient deposit and 5% in the water column).

3.3.4 Turbidity and Suspended Sediment. Because it has been
and continues to be a source of semantic error and confusion, it
should be noted that the terms turbidity and suspended sediment are
not synonymous. Turbidity is the measure of the amount of light that
will pass through a liquid and describes the degree of light
attenuation produced by colored dissolved materials along with
particulate matter suspended in the liquid (LaSalle, 1986) The
particulate matter in the liquid is often referred to as suspended
solids or suspended sediments. Again, it is not quite correct to use
the terms interchangeably. Suspended solids consists of both
lithogenous and biogenous particles. The biogenous particles may be
either living (phytoplankton, zooplankton, or bacteria) or nonliving
(organic detritus)[Conomos, 1979]. Suspended sediment refers only to
the bottom material (both lithogenous and biogenous) that has been
physically disturbed and mixed into the water column. Planktonic
matter (phytoplankton and zoop]ankton) may constitute a substantial
potion of the suspended particles in estuarine environments and is
not part of the sediment regime. Organic acids and dissolved solids
can change the color and may effect the amount of light that will
pass through Bay water.

Similarly, turbidity in San Francisco Bay and the level of suspended
sediment within the Bay are not synonymous. High levels of solute
organic acids and other substances that can inhibit light
transmission are found in Bay water. Particulate matter is
contributed by rivers, the ocean, sewage effluent, the atmosphere,
resuspended from the substrate, and produced in situ by biological
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processes. The total quantity of material in solution and the amount
of particulate matter in suspension at any given time is highly
variable and is greatly influenced by the dynamics of San Francisco
Bay. Because many factors can affect turbidity, measurements of
turbidity in San Francisco Bay do not accurately define the level of
suspended sediment present in Bay waters. Correlation between
suspended particulate or suspended sediments and light transmission
can be established for a specific location for a limited time period
by calibrating simultaneous measurements of both and extrapolating
relationship curves.

Measurement of light transmission and suspended solids was undertaken
as part of the Dredge Disposal Study, San Francisco Bay and Estuary
by the U.S. Army Corps of Engineers (USACE), San Francisco District
(USACE, 1976). Transmission measurements and suspended solids
measurements of water samples collected in situ were correlated to
enable curve generation. Results are shown in Figure 3-7. The
interdependence of turbidity and suspended solids was highly variable
over time and location within the Bay. Examination of the generated
curves clearly establishes the inefficacy of measuring turbidity or
light transmission and drawing conclusions regarding suspended
particulate levels in San Francisco Bay. Conclusions concerning
suspended sediment loading based on turbidity are even less sound as
suspended sediments are a subset of suspended solids. To assess
turbidity and suspended sediment levels in San Francisco Bay it is
essential to understand the ocean, waste, and surface runoff waters
entering the Bay and the water properties, circulation, and mixing of
the diverse components. An overview of circulation and mixing in San
Francisco Bay is presented in Conomos, 1977. A brief description of
tides and currents in San Francisco Bay is presented in section
3.3.2. Suspended particulate and suspended sediment loading of Bay
waters are presented below:

Riverine inflow, mostly from the Sacramento-San Joaquin River Delta
contributes 8.3 million m3 (10.5 million yd 3 ) of largely
lithogenous suspended sediments to the Bay annu~lly, mostly in te
winter and spring. An estimated 130 million m (170 million yd')
of sediments are resuspended annually from the shallow areas of the
Bay by wind generated waves. Wind generated resuspension of
sediments is most prevalent during prolonged periods of strong
northwest winds in summer. Riverine inflow also carries large
quantities of biogenous matter, particularly plant fragments
(detritus) and freshwater phytoplankton. Warmer temperatures,
increased insolation, and heightened mixing in summer months induce
huge increases in the planktonic population. Late summer
concentrations of phytoplankton and zooplankton in the turbidity
maximum range up to 30 percent of suspended particulate matter, up
from typical winter concentrations of 3 percent (Conomos and
Peterson, 1973). Ocean waters that mix with the Bay waters can also
contribute suspended particulate matter. An estimated 5 percent of
Bay water is replaced by "new" ocean water in an average tidal cycle
during the summer and over 15 percent of Bay water can be replaced in
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winter months (Parker, 1972). From March to as late as September,
northerly winds along the California coast generate periods of
upwelling that produce episodic blooms of netplankton (Malone,
1971). Maxima of planktonic diatoms in the Central Bay often result
from these offshore blooms during the upwelling period (Cloern,
1979).

As shown above, suspended sediments in San Francisco Bay contribute
to the suspended particulate loading of the Bay and the suspended
particles augment turbidity in San Francisco Bay. Dredged sediment
disposal, in turn, is a small addition to the total suspended
sediment regime of the Bay. The total annual quantity of dredged
material disposed at aquatic sites within the Bay is a distant third
in quantity behind natural resuspension of sediments by wind
generated waves and riverine sediment inflow and is quite small in
comparison (Table 3.D). Further, only part of the dredged material
disposed at aquatic sites is dispersed and contributes to the Bay's
suspended sediment regime. Determining the amount of sediments
suspended and recirculated in the Bay from dredged material disposal
at the Alcatraz site requires an understanding of the physical
discharge and descent of dredged material and the mixing
characteristics of the site.

Fall of dredged material through the water column and distribution on
the Bay floor occurs in three distinct phases: convective descent,
dynamic collapse, and passive transport. Density differential
between released dredged material and the water at the receiving site
enables convective descent of the dredge material to the Bay floor.
Average descent velocity at the site has been measured ait 1.2 m/s
(3.8 ft/s). The mass of material moving downward conveys lighter
particles to the bottom simultaneously. The dynamiac collapse phase
begins when the mass of material impacts the bottom and vertical
momentum is translated to horizontal spreading. Examination of the
area immediately after impact and initial settling of typical Bay mud
reveals a central deposit of relatively cohesive, high density
sediments surrounded by soft, low density, high water content
material that behaves like a viscous fluid (SAIC, 1987c). The
passive transport phase begins when erosion, gravity induced flow, or
a combination of both, act to remove the material from the site.

Release of dredged material from a hopper dredge in October 1986 was
monitored to determine the movement and persistence of turbidity or
suspended material (SAIC, 1987a, SAIC, 1987b). The longest period of
time that an elevated suspended sediment level was detectable above
background levels in the vicinity of the site extended up to fifteen
minutes. The maximum suspended sediment load of six monitored plumes
(two coincident with strong ebb currents, two during periods of
strong flood currents, and two simultaneous with slack water),
reached about 60 mg/l near the surface and 120 mg/l near the bottom.
Suspended sediment levels dropped to less than 40 mg/l very rapidly.
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Table 3.D: ESTIMATED SLUPENDED PARTICULATE LOADING TO SAN FRANCISCO
BAY WATERSa

Volume (m3) b  Source

130,000,000 wind/wave resuspension

8,000,000 riverine inflow

unknown netplanktonc

2,800,000 dispersion from Alcatraz dredged
material disposal site

2,010,000 Bay basin surface runoffd

994,000 dispersion from San Pablo Bay
dredged material dispcsal sites

443,000 net erosion from South Baye

1-4,000 point sources f

157,000 aerial g

a) annual figures irrespective of residence time.
b) volumes calculated with specific gravity value of 2.65 and

saturated density of 1.3 g/cc.
c) 3% to 30% of suspended matter in turbidity maximum is living or

detrital biogenous matter (Conomos and Peterson, 1977)
d) (Russel, 1982)
e) (Conomos, 1977)
f) Municipal and industrial wastewater discharges (Russel, 1982;

Miller, 1986.)
g) inputs directly to surface of Bay, includes precipitation and

dustfall (Russel, 1982; Miller 1986)
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All plumes tracked east-west and material did not disperse
significantly in a north-south direction. Calculations based on
volume and suspended solids concentration measurements of the
respective plumes, indicate that about ten percent of the material
disperses in the water column during the convective descent and
dynamic collapse phases. It is important to note that that the
contribution of this suspended dredged material to the overall
suspended sediment load of the water column at the site is
minuscule. Assuming a 4000 m3 disposal load, with an average
sediment density of 1300 g/l, and the ten percent dispersed over an
area of 1 km 25 m deep, the increase in suspended sediment for
that volume is 0.02 mq/l. Ambient concentrations at the site can be
as low as 12 to 15 mg/l near the end of a flood tide in summer when
the site is dominated by relatively clear coastal waters, or up to 30
to 50 mg/l at the end of an ebb tide when the site is dominated by
the sediment laden waters of San Pablo and Suisun Bays.

Dredged material retained at the site, based on monthly bathymetric
surveys and logs of disposal quantities, is calculated to be 20
percent within 305 m (1000 ft) of site center and 30 percent within a
610 m (2000 ft) radius of site center. An additional 5-10 percent
(7.5% is used for subsequent calculations) is estimated to have been
deposited in the bathymetric depression on the east and south
perimeter of the site, through gravity induced flow of the fluid
fraction of material deposited during the dynamic collapse phase.
The distribution of the viscous fluid mud in the vicinity of the
disposal site is presented in SAIC, 1987a and SAIC, 1987b.

It follows that slightly more than half (52.5%) of the total material
discharged at the site is resuspended and transported fro' the
vicinity after initial deposition by the strong currents. The
erosional capacity of the site for the high water content, fluid
material (1.3 g/cc or less) is much higher than the amount of
material deposited (Teeter, 1987). Combined with the ten percent
lost to the water column during the convective descent phase,
approximately five-eighths (62.5%) of the material discharged at the
site is dispersed and transported from the site. In light of the
above, it can be estimated that for an average yea5, five-eighths
(62.5%) of the 3.8 million ml (5.0 million yd ) of d edged
material discharged at the site, or 2.8 million m (3.7
million yd 3 ) is added to the Bay's suspended sediment regime by
disposal of dredged material at the Alcatraz site (see Table 3.D).

The turbidity attributable to the additional sediments resuspended by
dredged material disposal at Alcatraz is minor. The overall
concentration of suspended sediments measured between July 1986 and
February 1987 in the vicinity of the Alcatraz Disposal Site was
dependent on the stage of the tide. Greatest concentrations occurred
after slack low water and the lowest concentrations were observed
immediately after slack high water. The influence of tidal
circulation in the Bay, transporting sediment laden waters from the
shallow areas of the Bay and Delta, and relatively clear waters from
the Golden Gate and beyond, back and forth across the disposal site,
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as overwhelmingly the most important factor affecting suspended
sediment load. If resuspension of sediments from the substrate was a
major contributing factor to the sediment load and turbidity in the
vicinity of the disposal site, then the amount of suspended sediment
would be relative to tidal velocity and not tidal stage.

The oscillating flow of sediment laden waters from upstream in the
Bay system and the less turbid waters from beyond the Golden Gate
across the Central Bay has been widely observed (Carlson and
McCulloch, 1974; Winzler and Kelly, 1985; SAIC, 1987c). A
significnt portion of the estimated 130 million m 3 (170
million yd ) of sediments resuspended annually by wind generated
waves can be transported miles to the ocean or miles upstream during
a typical tidal excursion. In the summer months, when riverine
inflow is the low and prevailing winds from the west or northwest are
augmented by daily pressure gradient induced movement of air due to
solar heating of air masses in the interior valley, the interface
between sediment laden waters and the relative clean ocean waters is
readily visible at the Bay's surface. The migration of the interface
back and forth through the Central Bay can be observed from boats and
planes, from elevated topographic locations around the Central Bay,
and from bridges or even offices buildings in San Francisco.

Historically, most Corps of Engineers dredging in San Francisco Bay
has been undertaken with hopper dredges which produce a slurried
disposal material. The substitution of clamshell dredging with barge
transport for a significant portion of hopper dredging in San
Francisco Bay and the evolution of larger clamshell equipment have
resulted in denser, more consolidated material being discharged at
the site and larger loads of dredged material per discharge event.
Increased density and increased volume of material per discharge
event both contribute to material retention at the site and will
hasten eventual filling of the site to its capacity. To reduce
dredged material retention at the site, the San Francisco District of
the Corps of Engineers proposed a slurry requirement on dredging in
1986. The slurry requirement was not effectively applied until
mid-1987 and never became truly operational. Clamshell dredging
equipment could not produce a slurry without extensive modification
of plant equipment and/or methods of operation. It has been alleged
that this partially implemented requirement to slurry dredged
material has contributed significantly to turbidity levels in San
Francisco Bay during 1986 and 1987 and that high turbidity levels
adversely affected selected fisheries in the Bay during the same
period.

The first comments related to increased turbidity levels in San
Francisco Bay attributed to dredged material disposal practices were
advanced by representatives of clamshell dredging industry in July
and August 1987 (Dredged Material Management Advisory Steering
Committee Meetings #3 and #4, July 29, 1987 and August 18, 1987).
Representatives of the charter boat sportsfishing industry followed
with charges of unexpected "muddy water" and the sudden disappearance
of Striped bass from the Central Bay in September, 1987 (Dredged
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Material Management Advisory Steering Committee Meeting #5,
September 11, 1987). California Department of Fish and Game (CDFG)
accessed Secchi disc data from three Central Bay stations for a seven
year period from 1980 through October, 1987 and "partyboat" catch log
data for the same years (CDFG, unpublished data, 1987). At first
glance, these data may lend to the plausibility of the charges
advanced by the clamshell dredgers and sportsfishermen However, any
objective examination of the data clearly shows that the charges are
not credible.

First, there is no correlation between level of dredjed material
disposal at the Alcatraz site and turbidity in the Central Bay as
measured by the Secchi discs. In fact, the May-October period with
the highest turbidity coincided with the lowest level of dredged
material disposal activity of several years. The highest annual
turbidity was present in 1983, a fact not reported by CDFG, and
dredging activity was below the seven year average. Dredged material
disposal in 1987 was highest of several years, yet turbidity levels
measured by Secchi disc were third highest of the seven year period,
below turbidity levels in 1983 and 1986. In perspective, turbidity
and suspended solids monitoring at the Alcatraz site during dredged
material disposal, has shown that turbidity levels at the site are
intfluenced more by tidal oscillation of waters of varying sediment
load from beyond the site than the perturbations due to dredged
material disposal.

Secondly, the correlation between the Secchi disc turbidity data and
sportfishing catch reports is tenuous at best. Sportfishing log
reports indicated above-average fishing in 1983, yet the highest
levels of turbidity were indicated by the Secchi disc data f.r th
same time period. Reports of the worst sportfishing in the sevE.n
year period occurred in 1987, but again, turbidity levels were only
the third highest of the seven year period. Fishing success was
better in 1986 than 1987, but turbidity was higher in 1986 versus
1987. Sportfishing boats leaving Central Bay in September, 1987, due
to poor Striped bass fishing (alleged to be caused by elevated
turbidity in Central Bay) moved to the more turbid waters of San
Pablo Bay and Suisun Bay and were repcrted locally as catching the
legal limits on numerous occasions. No mention of the typical
variation in distribution of fish or presence and availability of
food source as a result of salinity or temperature is furnished by
CDFG, although these inconspicuous factors could contribute to "poor
fishing conditions" in a particular geographic area. If Striped bass
were being caught in more turbid waters, it is illogical to charge
that too much turbidity was the driving influence in their migrating
from the Central Bay. A historical, but much less exiguous, data set
for California Department of Fish and Game block 488, North San
Francisco Bay (section of Bay north of the San Francisco-Oakland Bay
Bridge, south of the Richmond-San Rafael Bridge, and east of the
Golden Gate) summarizes party boats logs collected over a twenty year
period and summarizes the block as follows:
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"The North Bay (Block 488) has been good on occasion but is
highly variable. In 1944 this blck accounted for 23 percent of
all party boat days, in 1948 a mere one percent... Fishing is
best during the summer months and almost at a standstill from
September through April..."(Skinner, 1962).

It is misleading to attribute alleged September 1987 declines in the
Striped bass fishery in the Central Bay to purported high turbidity
in light of the above twenty years of data and events of 1987. It is
even less valid to link the reputed declines in selected fisheries to
dredged material disposal because of the poor correlation between
turbidity measurements and disposal activity. Finally, it is highly
questionable that an analysis of turbidity levels can be based on an
exiguous set of Secchi disc data. The Secchi disc is a white,
circular disc that is lowered into the water until it just disappears
from sight. The measurement of Secc.hi depth is veryi subjective, and
due to a number of extraneous influences (surface waves, atmospheric
variations such as haze and clouds, and visual acuity of the
observer), is little more than a qualitative estimate of water
clarity (Stern and Stickle, 1978). Additionally, Secchi depth
readings taken monthly, cannot gauge temporal changes such as
turbidity from tidal oscillation or wind wave resuspension and
limited geographic data sets cannot detect systemic changes.

There is no scientific data that supports the recent allegations of
turbidity induced reduction in fisheries or of the dredged material
disposal connection with purported high Central Bay turbidities.
Alternately, there has been a study of disposal operations that
demonstrates the short duration, limited extent increase of suspended
sediments and turbidity in the Lmmediate vicinity of the Alcatraz
disposal site attributable to dredged material disposal, and that
documents the back and forth, oscillation of sediment laden waters
from the shallow areas of the Bay and relatively clean waters from
the near ocean, across the disposal site that dominates turbidity and
suspended sediment levels at the site.

3.3.5 Water Quality. The water quality in the Central Bay
region is dominated by oceanic conditions. Semi-diurnal tidal
exchange through the Golden Gate causes mixing of Bay and Pacific
Ocean water twice daily. This oceanic modulation is illustrated by
the stability of Central Bay water characteristics. Comparison of
water parameter data including salinity, temperature, pH, dissolved
oxygen, suspended solids and transparency between 1960-1964 and
1970-1970 for Central Bay indicate little change in its chemical and
physical makeup (USACE, 1976, Appendix C).

Observations in the field and laboratory indicate that upon addition
of organic-sulfide rich dredged material to the water column, the
dissolved oxygen immediately drops to a lower level, more so than
with sandy sediments (USACE, 1976, Appendix C; Chen et al. 1976).
This reduction in the dissolved oxygen concentrations is a function
of the level of oxygen-consuming materials in the sediments. The
levels in navigation channel sediments are not typically sufficient
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to cause reductions in oxygen concentrations below the State and
Federal recommended criteria level of 5 ppm. This is because of the
turbuleit nature of the disposal site, and the rapid dilution of the
released materials. In some cases the dissolved oxygen level might
drop below the 5 ppm criteria but the duration is not longer than
several minutes (USACE, 1975, Appendix C). Reductions in the
dissolved oxygen in correlation with increases in turbidity have been
shown to cause synergistic effects resulting in greater mortalities
of vertebrate and invertebrate species than typically expected when
there is only a reduction in the oxygen concentration (USACE, 1975).

Laboratory studies have also shown a release of nutrients (nitrogen,
phosphate and silica) upon the addition of dredged material to the
water column (Chen et aL, 1976). These studies have shown a sudden
release followed by a slight decrease in nutrient concentraticn. The
highest release of nutrients occurs under reducing conditions with
agitation. Slightly oxidizing conditions result in a middle level of
nutrient release while oxidizing conditions generally have releases
at very low concentration levels. Silty clay sediment release
comparatively more nutrients than do coarser sediment, mainly due to
the finer particle size and higher organic matter content of silty
clays.

Nitrogenous compounds are known to be released upon the addition of
water-sediment mixtures to the water column. The amount and form of
released compounds are controlled to a large extent by the oxygen
concentration of the water mass. Under oxidizing conditions, the
organic nitrogen as well as the ammcnium ions are oxidized to nitrate
and subsequently to nitrate ions. Under anaerobic conditions the
Kjeldahl (soluble) nitrogen increases in the water column. Ammonia
nitrogen was found to be released a maximum of ten times over ambient
levels and organic nitrogen, a maximum of five times (Chen et al.,
1976).

Upon introduction to the water column, phosphate has been observed to
be released in large quantities under reducing conditions especially
in organic-rich and sulfide-rich sediments. The initial release of
dissolved phosphate originates from the interstitial waters as well
as from sediment with top layer containing a high concentration of
phosphate. The greatest release of phosphate occurs in
oxygen-deficient waters.

Most inorganic aqueous chemical reactions are a function of oxygen
concentration. As previously mentioned, water quality conditions in
Central Bay are dominated by tidal exchange. Any water quality
degradation in the mid and upper water column should be quickly
ameliorated by tidal circulation and flushing. Furthermore, water
quality changes at the Alcatraz disposal site should be minor because
of the limited contact tine between the released dredged material and
the water column will limit depressions in oxygen concentration.
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3.3.6 Sediment Quality. Four sediment core samples were
obtained from each of four quadrants withLn the Alcatraz disposal
area (See Figure 3.6) in November, 1987. These cores were taken with
a vibracore unit to a depth of -72 feet, MLLW. The four core samples
within each quadrant were composited for a total of four composited
samples. The samples are as follows: Area A200 was the northwest
quadrant; Area B200 was the northeast quadrant; Area C200 was the
southeast quadrant; and Area D200 was the southwest quadrant.
Reference sediment was collected from the vicinity of the proposed
ocean disposal site located at 370 41' 47" N; 1220 42' 16" W,
approximately 29 km (16 nautical miles) southwest of the Golden Gate
Bridge. Control sediment was clean, uncontaminated sand collected
subtidally from West Beach, Whidbey Island, Washington.

Bulk sediment analyses were conducted on each of the four composite
Alcatraz samples, the reference sediment and the control sediment.
Selection of constituents for which the sediment samples dere
analyzed was based on results of previous chemical testing of
Alcatraz sediment core samples (See Table 3.E), local concerns, and
the requirements of the Ocean Dumping Act (40 CFR 227.13). The six
sediment samples were analyzed for six trace metals (antimony,
cadmium, copper, lead, mercury, and nickel), 18 chlorinated
pesticides, seven PCB congeners, polycyclic aromatic hydrocarbons
(PAH's), total organic carbon, and grain size (See Table 3.F).
Concentrations of parameters which were detected in control,
reference and four test sediments are summarized in Table 3.G.
Several of the sediment samples from Alcatraz appear to have higher
concentrations of trace metals, pesticides, PCB's and PAH's than the
reference site. This is expected as a result of the disposal
activities at the Alcatraz site. Of greatest concern is the
concentrations of PAH's in samples B200 and C200. These samples have
concentrations of total PAH's of 78.7 ug/g (dry weight) and 9.3 ug/g
(dry weight), respectively. As discussed earlier in this appendix,
the mere presence of contaminants in the sediment does not mean that
a biologically significant effect will occur as a result of dredging
or disposal of this material. At present there are no numerical
criteria for evaluating contaminant concentrations in dredged
sediments. Consequently, further evaluation in the form of bioassay
and bioaccumulation tests were conducted (See Appendix A for detailed
discussion).

3.3.7 Biolcgical Resources. The existing biological conditions
at the Alcatraz disposal site were previously discussed in the
FEIS's. Additional information is presented here based on a
literature review and based on reconnaissance level site surveys
performed during October 1984 (a typical time of low freshwater input
from the Delta) and February 1985 (a typical time of high freshwater
input from the Delta, but for the period was relatively low compared
to prior years).

a. Benthic Environment. A moderately high number of
benthic organisms were sampled at the Alcatraz site during October.
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TABLE 3.F
PARAMETERS FOR WHICH TISSUE AND SEDIMENT ANALYZED

AT ALCATRAZ DISPOSAL SITE

Tissue
Parameter Sediment C~ams

Antimony x x
Cadmiumn x x
Copper x x

Lead x x
Mercury x x
N ickel x K

ALdrin x x
a-SHC x x

b-SHC x K

g-BHC x x

Y-SHC x x

Chtordlane x x
4,4' -DOD K x

4,4' -DDE K K A

4,4' -DT K K

Dietdrin x K

Endosul fan I K x

EndosuLfan I1 x K

Endosulfan Sulfate x K A

E ndr in A x

Endrin Atdehyde x x x

HeptachLor x A A

HeptachLor epoxide x xA

Toxaphene x K X

PCB-1016 K A

PCB-1T221 x A A

PCB- 1232 K K x

PCB-1242 x x x

PCB-1248 x X A

PCS-1254 x x K

PCB-1260 x K x

Acenaphthene x K

AcenaphthyLene x K

Anthracene x x
Benzo(a)anthracene x x

Benzo(a)pyrene K K

Benzo(b)fLuoranthene x x
Senzo(ghi)peryLene K K

Benzo(k)fluoranthene K K

Chrysene x x
DibenZo(a,h)anthracene K x
Fluoranthene K K

F Luorefle K K

indeno (1,2,3 cd)pyrene K K

Naphthatene K x
Ph~enanthrene x K

Pyrene K K

Total organic Carbon x
Grain Size
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TABLE 3.G

SUMMARY OF BULK SEDIMENT DATA

ALCATRAZ DISPOSAL AREA (NOVEMBER, 1987)

Concentration (ug/g dry weight)

Parameter Control Reference A200 8200 C200 0200

Antimony 0.18 0.23 0.26 0.34 0.28 0.26

Cadmium 0.65 0.92 1.05 1.61 1.27 1.30

Copper 7.81 7.43 35.2 47.2 40.9 42.7

Lead 6.54 9.00 29.6 38.3 32.7 39.5

Mercury 0.013 0.022 0.17 0.34 0.30 0.27

Nickel 37.9 41.3 86.3 95.9 86.5 88.9

Chtordane <0.001 <0.001 <0.001 <0.001 <0.001 <0.006

4,4'-DD <0.001 <0.001 0.095 0.005 0.003 0.008

4,4'-DDE <0.001 <0.001 0.002 0.002 0.001 0.002

4.4'-DDT <0.001 <0.001 0.082 0.011 0.004 <0.001

Dieldrin <0.001 <0.001 0.004 <0.001 <0.001 <0.001

PCB-1260 <0.020 <0.020 0.025 0.054 0.12 0.053

Acenaphthene <0.005 <0.005 0.046 0.27 0.017 0.013

Acenaphthytene <0.005 <0.005 0.025 2.49 0.051 0.022

Anthracene <0.005 <0.005 0.051 2.28 0.20 0.095

Benzo(a)anttracene <0.010 <0.010 0.11 2.72 0.46 0.20

Benzo(a)pyrene <0.020 <0.020 0.18 4.51 0.88 0.37

Benzo(b)fluoranthene <C.020 <0.020 0.21 5.05 0.84 0.42

Benzo(ghi)perylene <0.020 <0.020 0.16 3.97 0.82 0.30

Benzo(k)ftuoranthene <0.020 <0.020 0.076 1.33 0.28 0.13

Chrysene <0.010 <0.010 0.12 2.95 0.57 0.23

Dibenzo(a,h)anthracene <0.020 <0.020 0.039 0.44 0.09 0.062

FLuoranthene <0.010 <0.010 0.21 13.0 1.70 0.49

Fluorene <0.005 <0.005 0.019 0.85 0.062 0.040

Indeno(1,2,3-cd)pyrene <0.020 <0.020 0.13 3.44 0.76 0.25

Napthatene <0.020 <0.020 0.26 6.05 <0.020 <0.020

Phenanthrene <0.005 0.008 0.14 14.2 0.81 0.26

Pyrene <0.010 0.013 0.31 15.1 1.95 0.06

Total Organic 0.11 0.25 0.68 0.99 0.73 0.73

Carbon (%)

Sand (%) 97.5 24.4 49.9 30.3 41.6 4?.3

Silt (%) 0.6 21.9 22.4 32.0 25.5 21.1

CLay (%) 1.9 3.7 27.7 37.7 32.9 29.6

* This is a summry of detected values. All other parameters were unoetected
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A wide variance was noted when the taxonomic groups decreased by
about one-half in the February sampling period. The abundance
diminished by 99 percent. The five dominant groups by density
sampled during October included the amphipods (Ampelisca abdita and
Photis brevipes), nematodes (unidentified), Tellina clam (Tellina
nuculoides), and the polychaete worm (Glycera capitata). The
amphipoc A. abdita, was found in relatively high numbers (mean
number/m was over 10,000). The five dominant groups by density at
the Alcatraz site identified during February included Tellina clam
g. nuculoides) and four polychaete worms (Armandia brevis, Glycinde
polyfnatha, Polydora brachycephala, and Heteromastus filiformis); all
found in relatively low numbers (mean number/m4 ranged from 8 to
25).

b. Pelactic Environment. Commercially and recreationally
important fish species found in San Francisco Bay are numerous.
Reconnaissance level mid-water and otter (bottom) trawls were
performed at the Alcatraz disposal site during October 1984 and
February 1985 (Kinnetics, 1985). Otter trawl sampling revealed
presence of shiner perch (Cvmatogaster aggregata), longfin smelt
(Spirinchus thaleichthys), brown rockfish (Sebastes auriculatus),
plainfin midshipman (Porichthys notatus), market crab (Cancer
macister), and crangon shrimp (Cranqon niQricauda) during October
1984. Herring (Clupea harenqus pallasi), northern anchovy (Engraulis
mordax), white croaker (Genyonemus lineatus), English sole (Parophrvs
vetulus), longfin smelt (S. thaleichthvs), staghorn sculpin
(Leptocottus armatus), market crab (C. magister), crangon shrimp (C.
nicricauda and franciscorum), and big skate (Raja binoculata) during
February 1985. Mid-water trawls during February revealed a paucity
of finfish at the Alcatraz site.

Some of the significant fisheries that may be found in the vicinity
of the Alcatraz disposal site are discussed below:

(1) Northern Anchovy (Enraulis mordax). The
northern anchovy is typically abundant in the Bay during April
through October. This forage fish for other larger fish is also
occasionally found immediately outside of the Bay. Their presence at
the site is incidental and when present would attract predators, such
as striped bass.

(2) Herring (Clu harrencus pallasi). The herring
spawning season is especially important in the Bay due to the
significant commercial harvesting of the roe. Spawning typically
occurs between November through May. Spawning occurs in 4.6 m (15
ft) of water usually at night during the high tide. Spawning is also
influenced by salinity with optimum conditions in the range of 13 to
19 parts per thousand. Herring harvesting occurs along the eastern
San Francisco waterfront and other shallow areas along the
shoreline. No herring spawning is known to occur at the disposal
site. Migration would account for their presence in the vicinity of
site.
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(3) English Sole (Parophrs vetulus). This bottom
fish has a preference for intertidal, shallow, relatively quiet
waters. It is found associated with fine sandy sediments. This
species appears to be influenced by Delta outflows. In general,
young fish appear to be more abundant in the Bay during high Delta
outflow (Herrgesell, 1983). Their presence at the site is transient.

(4) California Halibut (Paralichthys californicus).
Halibut is a coastal species. Spawning typically occurs between 5.5
to 18.3 m (18 to 60 ft) depths between February and July. Little is
known about its life history in San Francisco Bay. Large, mature
individuals are taken occasionally in San Pablo Bay. Smaller and
younger individuals are commonly collected in otter trawl surveys in
the Bay, but do not account for a large proportion of the survey.

(5) Salmon (Oncorhynchus sp.). Salmon is an
anadromous fish; it migrates to and spawns in upstream rivers and
then migrates to the ocean for its adult life. There are three runs
of fish through San Francisco Bay. The migration population varies
through the year. Their presence at the site is transient.

(6) Striped Bass (Morone saxatilis). Striped bass
is an eastern species introduced to San Francisco Bay in 1879
(Skinner, 1965). It is an anadromous fish that has become a popular
sport fish in San Francisco Bay. However, it has also been
intensively studied as a result of infestations and decline in
catch. Spawning occurs above the confluence of the Sacramento-San
Joaquin Rivers during spring. Young striped bass nursery in a
nutrient rich area in the vicinity of Suisun Bay. First year fish
enter the lower bays during the fall and winter seasons. They are
known to be present in the vicinity of Alcatraz Island between June
and November as their migration to the upper estuary begins. They
tend to aggregate in areas of abrupt depth changes and high current
velocities (e.g., the South Tower of the Golden Gate Bridge, the area
northwest of Alcatraz Island, and Raccoon Shoal (Squire and Smith,
1975).

c. Marine Mammals/Rare and Endangered Species. Marine
mammals that may be found in the vicinity of the site include the
harbor porpoise (Phocoena phocoena% and the harbor seal (Phoca
vitulina). As reported in the Final Composite EIS for Maintenance
Dredging, San Francisco Region, December 1975, there are eleven known
endangered vertebrate species that inhabit a portion of the Bay
Area. Of the eleven species, seven are birds, two are mammals and
two are reptiles. Of the bird species, only the Brown Pelican
(Pelecanu occidentalis) may occasionally be found in the vicinity of
the Alcatraz disposal site.

3.3.8 Socio-economic Environment.

a. Navigation. The San Francisco Bay Region has six
public ports (Ports of Benicia, Oakland, Redwood City, Richmond, San
Francisco, and Encinal Terminals), eleven navigable waterways,
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several military terminals, and a variety of proprietary maritime
terminal facilities. Initially, the Port of San Francisco was the
major port on the west coast and all other ports in the Bay were
developed to provide service to San Francisco. The Port of San
Francisco continued to be the major Bay area port until consolidation
of cargo into containers revolutionized waterborne shipping in the
1960's. At that time the Port of Oakland modernized its facilities
to handle containerized cargo and with the advantage of good rail
service, Oakland has emerged as the major Bay area port (MTC and
BCDC, 1982).

The ports within San Francisco Bay play an important role in the
nation's waterborne commerce. In 1985, the San Francisco Bay and
Delta areas handled about sixty-four million long tons (mlt) of
waterborne commerce, of which 75 percent was domestic cargo and 25
percent foreign cargo. Foreign exports in 1985 were about 2.7 mlt
more than imports. From 1980 to 1985 exports exceeded imports by
about two to three mlt. From 1980 to 1984, total commerce ranged
from about fifty-one to sixty mlt per year; from 1984 to 1985 there
was an increase in waterborne commerce activity of about ten mlt.
The ratio of foreign to domestic activity has remained relatively
stable since 1980, from about 25-30 percent to 75-70 percent,
respectively. In 1985, about forty-five mlt of waterborne commerce
moved through the San Francisco Bay entrance (the Golden Gate); this
figure has decreased since 1980 by about six mlt_ (USACE, publ. data,
1980-1985).

The USACE collects data on the number of inbound and outbound
(arrivals and departures) vessel trips for the San Francisco Bay and
Delta areas (exclusive of domestic fishing craft). The data is
collected for self-propelled vessels (i.e. passenger and dry cargo,
tankers, and towboat/tugboat) and non-self propelled vessels (i.e.
dry cargo and tanker). In 1985, there were a total of 71,839 vessel
inbound trips for the San Francisco Bay and Delta areas of which
4,667 vessel trips came through the Golden Gate. Since 1980, vessel
arrivals through the Golden Gate have remained relatively stable,
although the total number of vessel trips within the Bay has
increased substantially. Since 1980, intra-Bay trips have increased
by about 214 percent, from about 22,000 trips to about 72,000 trips
in 1985.

The San Francisco Vessel Traffic Service (VTS) was established in
1968 by the U.S. Coast Guard for the purpose of reducing Bay maritime
accidents. The VTS is an advisory service which tracks and monitors
Bay inbound, outbound, and intra-Bay vessel movements via a radio and
radar network. Information collected and dispersed includes vessel
identities, positions, weather, routes, cargo, and assistance to
pilots and masters in situations such as entering/leaving port,
reduced visibility, and "blind spots" in vessel precautionary traffic
areas. An estimated 99 percent of all "public" (commercial and
military) vessels report their activities to the VTS. A majority of
private vessels do not report their activities.
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Just south of Yerba Buena Island and extending eastward toward the
Oakland Harbor area is a "Limited Traffic Area". Vessel traffic in
this area is normally limited to one-way operation. The VTS closely
coordinates inbound and outbound vessel traffic in this area since
large vessels and dredge barges entering the Oakland Harbor use the
outbound portion of the traffic lane for navigational convenience.

Records of the VTS indicate that total marine traffic in San
Francisco Bay in 1982 was about 66,000 vessel movements (VIS, unpubl.
data, 1987). Vessel movements increased by about 25 percent to
approximately 82,000 in 1986. Most of this increased vessel activity
was due to increased dredging and operation of a ferry service
between Vallejo and San Francisco. In 1986, ferry vessel traffic
represented 50 percent of all vessel movement in the Bay while cargo
vessels, tankers, and tugs (which include towed dredge barges)
represented about 36 percent of the vessel movements (VTS, unpubl.
data, 1987). Self-propelled dredge vessel activity represented about
9 percent of the 1986 vessel movements. At least eleven of the
twenty-five military installations within the Bay area make direct
use of water transportation. The VTS tracks intra-Bay and
inbound/outbound movements of both U.S. Naval vessels and submarines
and foreign naval vessels. Over the last three years, U.S. Naval
activity in the Bay area has averaged about 74 vessel movements per
mcnth, including an average of 9 submarine movements per month and an
average of 2 foreign naval vessel movements per month. (Note. There
is not a true correspondence between the data collected by the USACE
and the data collected by the Coast Guard VTS due to different
methods of data collection and different grouping of vessel types.)

At the request of the USACE, in March 1986 the VTS began to monitor
dredged material disposal activity at the three Bay disposal sites.
The VTS records all disposal activity daily and provides this data to
the USACE on a monthly basis. The Alcatraz site receives the
majority of the disposed dredged material in the Bay. During the
period between April 1986 and March 1987, a total of 2,535 dredge
barge trips were recorded for disposal at Alcatraz - 1,032 were self
propelled vessels (hopper dredges) and 1,503 were non-self propelled
(tuq/barge) vessels. Based on this data, there was an average of
seven dredge vessel trips per day for the twelve month period with
the high average of 20 trips per day in March and the low average of
1.5 trips per day in August. Since dredging activity is sporadic and
data is available for only the last twelve months, no trends can yet
be discerned.

The VTS collects detailed reports of every vessel incident occurring
in the Bay. Review of the VTS records indicates that there were 87
and 128 incidents in 1985 and 1986, respectively. The categories of
incidents include the following: collisions; near-misses; vessel
groundings; noncompliance (not listening to the VTS or acting
contrary to their instructions); non-participation (turning the
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vessel radio off); hindering navigation (e.g. a sail boat passing in
front of a commercial vessel); and loose barges (the tow line snaps
and the barge is set adrift or the tug loses power). In 1986, there
were five incidents involving dredge vessels (either self-propelled
or non-self propelled vessels): one incident was a grounding; two
incidents involved loose barges; another incident was unauthorized
disposal at Alcatraz; and the last was spillage of dredged material
due to hydraulic problems (VTS, unpubl. data, 1987).

b. Commercial Fishing. The primary species and the
overall species composition of the commercial and sport fisheries in
central San Francisco Bay has changed over time and can vary greatly
from year to year, depending on numerous variables. It is estimated
that the commercial fishery represents about 80 to 85 percent of the
total fishing activity in the central Bay. Over the last two years,
herring have been the primary commercial fish species. Other
important commercial species include shark, perch, Jack smelt,
shrimp, and crab (Beuttler, 1988).

Striped bass have been the primary sport fishing species in the
central Bay in recent years. Other sport fishing species include
sturgeon, perch, flounder, shark, rockfish, and halibut.

Although commercial fishing remains a multi-million dollar industry
in the Bay Area, some commercial fishing interests have indicated
that there have been ". . significant declines in harvest and
revenues. . " in recent years (Beuttler, 1987). In examining
potential causes in the decline that have been undergoing scientific
scrutiny for several years, the following combination of major
factors have been closely associated with possible adverse effects to
the Bay fisheries: (1) massive water diversions in the Sacramento
River and San Joaquin River drainage; (2) loss of upstream riverine
spawning habitat; (3) significant meteorological changes; (4)
exploitation of fishery resources; (5) substantial predation; and (6)
environmental contamination.

Some members of the local fishing industry believe that siltation due
to dredged material deposition in the Bay is a major factor in the
decline of the industry (Ibid). There is, however, no scientific
evidence that disposal operations are a factor. Two correlations
would have to be quantitatively demonstrated before the decline in
the industry could in any way be attributed to dredged material
disposal operations. These are (1) that increased turbidity is a
direct factor in the decline of the fishery, and (2) that specific
dredged material disposal operations result in measurable increases
in Bay turbidity, and also correlate to specific decreases in fish
catch. Without additional information to the contrary, the
available scientific evidence overwhelming suggests that the Bay is a
naturally turbid environment and that the major sources of turbidity
are naturally caused.
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c. Other Uses of Area. The National Park Service
informed the Corps by letter of November 12, 1987, that the boundary
of their jurisdiction at Alcatraz extends from the island to 300
yards beyond the low-water line around the perimeter of the island.
The northeastern end of the designated Alcatraz open-water disposal
site extends approximately 300 feet into this boundary; however, the
disposal area has been in use since 1894 and it has not been
demonstrated that dredge disposal is prohibited within the Golden
Gate National Recreation Area.

By letter of February 17, 1988 to the San Francisco Bay Conservation
and Development Commission, the State Lands Commission has expressed
concern for potential sloughing of the Alcatraz disposal site onto
lands the State has leased for sand extraction.

d. Cultural Resources. Cultural resources within the
Oakland Channel improvement areas and at the Alcatraz disposal site
were discussed in prior Oakland harbor EIS'. It was determined that
no significant historic resources were within the Channel or Alcatraz
disposal area.

Prior to the establishment of the federal channels beginning in 1874,
the harbors were part of the San Antonio Creek Estuary. Almost all
of the area was continually under water. It is therefore unlikely
that prehistoric resources are present in the project area.

During World War I, the Pier 2 area of the Iruner Harbor was developed
by the Moore Dry Dock Company, and became one of the principal ship
building sites on the Pacific Coast of the United States. This role
continued through World War II. Ship building and repair ceased at
the site during the 1950's, the dry docks that had been based there
were removed, and Pier 2 itself was replaced in the mid-1970's by the
Schnitzer Steel Company. The new pier has been used for shipping
scrap metal.

Archival and on-site research by Corps of Engineers cultural resource
staff has determined that no physical structures or remains in the
area of this project are eligible for inclusion in the National
Register of Historic Places, nor would there be any indirect effects
on such property.

3.4 OCEAN DISPOSAL SITE

3.4.1 Gulf of the Farallones. Directly off San Francisco, lies
one of the broadest areas on the continental shelf along the Pacific
coast of North America. Somewhat protected by the seaward extension
of the Point Reyes Headlands and the submerged Cordell Bank, the near
coastal water known as the Gulf of the Far-allones supports a diverse
and rich environment. Punctuating the center of the Gulf, are the
Farallon Islands. Two thirds of the Gulf, has been demarcated as the
Gulf of the Farallons National Marine Sanctuary (948 nmi ' being a
marine area of national significance to benefit the public and the
oceans (NOAA, 1987).
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3.4.2 Currents and Tides. The near coastal waters in the Gulf
of the Farallones experience seasonal changes similar to those in the
San Fr-ancisc Bay Estuary. In summer, the prevailing northwest winds
help drive the diffuse California Current that flows southward at the
surface, closer to shore. A countercurrent referred to as the
California Countercurrent, flows northward at depth (200 m). Both
the California Current and the California Countercurrent can meander
and induce wide year-to-year changes. These same winds that drive
the California Current onshore, induce surface waters offshore, to be
replaced by deeper water upwelling to the surface. In winter, the
northward flowing Davidson Current develops inshore of the California
Current. The interstitial period generally September to December,
where upwelling has subsided and the poleward flowing Davidson
Current has not yet developed brings a distinct thermocline to the
ocean waters. Highly varying eddies form between the major currents
flowing equatorial or poleward and the shore due to the geometry of
the Gulf of the Farallones and the tidal oscillation of flow from San
Francisco Bay. Accordingly currents at any of the candidate sites
may vary seasonally.

Additionally, proximity to the entrance of San Francisco Bay can
dictate the direction and strength of currents. The tremendous tidal
prism of San Francisco Bay oscillates through the Gulf twice a day.
The major pulse on the ebb tide moves westward and southward to be
replaced by nearshore waters from north and sout-h of the entrance to
the Bay when the tide changes to flooding (Brown and Caldwell,
1971). The addition of riverine outflow to the tidal constituent is
normally minor. However, extreme meteorological events can play a
role. In the great flod of 1862, water flowed for at least ten days
through the Golden Gate in a steady torrent, blocking tidal reversal
(Hedgpeth, 1979).

3.4.3 Sediment Transport. Historically, currents in the Gulf
of t-he Farallones have been sufficiently strong to selectively
transport fine grained sediments and leave well sorted sands. Some
littoral drift of the remaining non cohesive sediments does occur.
Major erosion of cohesive sediments from a dredged material disposal
site and subsequent sediment transport on the continental shelf, is
not expected.

3.4.4 Turbidity and Suspended Sediment. The major sources of
suspended sediments in the Gulf of the Farallones are the ebbing
tides and the riverine outflow from San Francisco Bay. While ocean
waters are generally less turbid than waters of the Central Bay,
visible turbidity plumes have been observed many miles from the Bay
entrances. During most current and tidal conditions the tidal pulse
or infusic of sediment laden water into the Gulf is dispersed and
reduced to ambient backgrend levels within twenty four hours (Brown
and Caldwell, 1971). Greatest sediment infusions into the Gulf occur
with seasonal high riverine flow from the Sacramento - San Joaquin
River Delta and can persist for many days. Additional increases in
tuirbidity occur during the upwellinq season and the oceanic season cf
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current flow, possibly due to a combination of lithogenous and
biogenous suspended particulate matter. Dredged material disposal is
not expected to measurably alter suspended sediment or turbidity
levels in the Gulf of the Farallones.

3.4.5 Water Qualit . Offshore water quality characteristics
are dominated by the oceanographic season. The San Francisco Bureau
of Water Pollution Control and CH2M Hill (1984 and 1985) conducted
marine surveys at seven offshore sites. They monitored numerous
parameters. Their results illustrate the variability of oceanic
conditions as the coastal currents change between the California,
Davidson and Upwelling periods. Furthermore, offshore water quality
is influenced by fresh water discharge from the Bay during winter and
spring as well as by the "El Nino' event that develops along the west
coast periodically as a result of meteorological conditions.

For example, stratification of the offshore waters can be
significantly different between the three oceanographic seasons
(Ibid.) During the oceanic period of the California Current season
in October 1983, the average density difference from the surface to
bottom was 4.7 sigma units. In February 1984 (Davidson Current
season), the average density difference was 2.8 sigma units, and in
June 1984 it was 0.7 sigma units. The June 1984 data indicate strong
upwelling. Furthermore the dissolved oxygen level was less than 4.0
mg/i at depths below 10 meters during this period at five stations.
The average near-bottom oxygen concentration was 5.5 mg/l compared to
7.6 mg/i in October 1983 and 7.0 mg/l in February 1984.

Particllate loading also can be highly variable because of changes in
water mass, circulation and freshwater outflow (Ibid). Primary
productivity, as measured by chlorophyll a concentrations, was
greatest during Upwelling periods. Suspended solids concentrations
were greatest in February of the 1984 monitor period (during high
Delta outflow). Other parameters such as nutrients levels are also
correlated with oceanographic season (Brown and Caldwell, 1971).

3.4.6 Sediment Quality. Sediment quality parameters at Site IM
have been included in baseline surveys under contract by the Corps of
Engineers. Sediment from the vicinity of Site 1M was collected for
use as reference material in bioassay testing of the Alcatraz
disposal sediments. Results of bulk analyses revealed that sediments
contain low concentrations of contaminants (See Table 3.G). Sediment
quality data from Site B1 has not been collected, although material
from the vicinity was used as a reference for bioassay tests. Since
both sites IM and B1 have not been used previously for dredged
material disposal, pollutant levels at the site are not expected to
be elevated compared to concentrations from sediments at the Oakland
Harbor projects or at the Alcatraz site. Disposal and deposition of
dredged material will alter the chemical composition of the ocean
bottom at the specific site. For this project, the substrate
characteristics at the ocean site will also change.
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3.4.7 Biological Resources. The major focus of the followLng
description is the biological environment of the Pacific Ocean off
the Central Coast of California in which the candidate ocean disposal
sites are situated. The marine ecosystem has two major zones. These
zones are referred to as benthic (sea floor) and pelagic (water
column) zones. Diverse physical, biological, and chemical processes
and many interactions occur within each of the zones and between the
two. Biological communities vary spatially and temporally as a
result of large-scale seasonal, hydrodynamic periodic factors and
variations in local inputs and climatic phenomena (for example,
upwelling, El Nino [the occurrence of unusually warm water by
currents from the south], and proximity to sources of natural
sedimentation). Man-induced disturbances in the marine environment
can be difficult to discern from interactions due to natural physical
forces.

Tidal currents emanating from the narrow entrance and fresh water
outflow influence the currents and salinity regimes in the area near
shore. Sediment plumes from San Francisco Bay can extend seaward up
to 44 km (24 nautical miles). Such plumes are largest during the
winter months when runoff of the Sacramento and San Joaquin Rivers
are high.

a. Benthic Environment. Benthic organisms within the
study area inhabit subtidal (below low-low water tides line)
habitats. The offshore ocean bottom supports a diverse array of
interactive invertebrate and fish communities. Population densities
of demersal fish have been correlated to benthic invertebrate
abundance. Community structure and stability is influenced by
climatic regime, suitability of specific substrate qualities and
successful development and growth. Seasonal studies of infaunal
communities on the shelf have indicated significant seasonal and
year-to-year variations in community composition. Areas near the
shore and in proximity to San Francisco Bay are influenced by
hydrodynamic conditions related to outflow and seasonally varying
inputs of particulate material. Temporal variations in sediments
immediately outside of the Golden Gate are likely seasonal phenomena
in relation to variability, seasonality and year-to-year Bay flow.

Habitat types are defined by substratum and algae cover and these are
further divided and refined by degree of consolidation, amount of
algae cover, and size of component materials (sand, gravel, cobble,
boulder) on the sea floor.

Local public awareness of the decline of the crab resource in the San
Francisco Bay region has resulted in the intensification of fishery
management efforts. Studies investigating reasons for the decline of
the central California crab resource have indicated numerous causes
including: regional climatic/oceanographic changes, degraded nursery
habitat in San Francisco Bay, parasitism, and pollution. However, no
specific or definitive cause has been identified. Because of its
marked decline and potential for recc-very, the Dungeness crab fishery
fcr the San Francisco Bay Area is considered a significant resource.
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b. Pelagic Environment. The pelagic zone is fluid with
organisms moving through it both horizontally and vertically. The
pelagic environment is further sub-divided into the euphotic zone
(near surface where sun penetrates and photosynthesis occurs) and the
aphotic zone (depths beyond solar light energy). Light penetration
is a function of depth and turbidity, factors which are constantly
changing in the marine environment.

Major biologic components within the pelagic community include
plankton (organisms which drift) and nekton (swimming forms such as
squid, fish and marine mammals). Energy flow in the pelagic
environment from primary producers (e.g., phytoplankton) through
consumers (eg., zooplankton and fish) and ultimately to decomposers
(bacteria and fungi) goes through a complex network known as a food
web. In the pelagic environment, these are not well understood.

(1) Plankton. Within the water column are the
phytoplankton (primary producers which use the sun's energy and
zooplankton (secondary producers which feed on phytoplankton) as well
as other small organisms which spend all or critical stages of their
lives drifting on the ocean currents. Primary productivity and
phytoplankton biomass generally increases near the shore and varies
with the seasons.

The Gulf of the Farallones is an area of high planktonic
productivity. This is largely due to the combination of the seasonal
upwelling characteristics of the entire coast of California, and the
local effect of large nutrient inputs from San Francisco Bay. in
addition, smaller-scale oceanographic processes along with coastal
and bottom topography enhance productivity and act to concentrate
standing stocks of plankton.

(2) Nekton. Pelagic fish which dwell near the
surface are typically fast swimming schooling fishes. Species such
as anchovies, hake, saury and herring ars abundant, widely
distributed, have broad feeding habits and many predators. These are
major contributors to the pelagic food web. Other fishes such as
blue shark, salmon, albacore, and bonito are important migrating
predators. Some pelagic fish remain at depth and others make
vertical migrations to the surface layer at night in order to feed.
Squids are important predators on zocplankton, fish and other squid,
and in turn provide forage for marine fishes, sea birds and marine
mammals.

Of the sites Lnvestigated, the Site IM, with 39 m (25 fathoms) cf
depth, has relatively high infauna abundance. The populations ct
species were higher during early spring compared to early sumner.
Major commercial resources found at the site include: lingcod,
flatfish and Dungeness crab. All three species are widely
distributed along the Pacific Coast. The winter season is the major
commercial fishing period along northern California.
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C. Marine Mammals/Rare and Endanclered Species. Marine
mammals including seals, sea lions, whales and porpoises are common
in the pelagic habitat. These marine species feed primarily on fish
and cephalopods. Seven endangered whales and the endangered
Guadalupe fur seals were identified by the National Marine Fisheries
Service as species that may be found in the area of the proposed
sites. Of the listed species, only the gray whale and humpback whale
are likely to occur in the area on a seasonal basis. The other five
species migrate out beyond the continental shelf break. The present
distribution of the endangered Guadalupe fur seal is from Guadalupe
Island, Mexico to Monterey Bay (BLM/POCS & USFWS, USDI, 1981) and is
not expected to be found in the vicinity of the candidate disposal
sites.

3.4.8. Socio-Economic Environment. The socio-economic
environment of the Oakland Harbor projects was discussed in the
FEIS's; only the ocean area offshore of San Francisco Bay is examined
below.

a. Navigation. The value of commercial shipping to the
Bay area is well known and has been been examined in prior EIS
documents; therefore, this discussion is limited to vessel movement,
navigation safety and military operating areas. The San Francisco
Bay Region has six major commercial ports and at least eleven
military facilities which depend on water transportation.
Unpublished data for 1985 indicate the movement of 45 million long
tons of cargo through the Golden Gate. Data on vessel movement for
the same year shows that 4,667 vessels came through the Gate to call
at Bay Area ports. Of this number, m, ilitary movement accounts for
less than one percent.

The San Francisco Vessel Traffic Service (VTS) was established
by the U. S. Coast Guard (USCG) in 1968 to decrease mar~tme
accidents in the Bay. The VTS is an advisory service wnich
coordinates vessel movements and monitors vessel activities with the
assistance of the Maritime Safety Office, which has the authority tc
ticket and fine commercial, recreational, and military vessels. '7:5
fu.ctions through a radio network to provide information to inbouni,
outbound, and intra-Bay vessels. This information, which inciudes
other vessels' identities and positions, weather, routes, and
cargoes, assists pilots and masters in situations such as entering cr
leaving port, in blind spots, in precautionary and Limited trraf"c
areas, and during restricted visibility. VTS records all inbcund ani
outbound vessel movement through the Golden Gate.

In December 1986, the USCG monitored vessel movement by radar which.
has a range of 45 km (24 nautical miles) radius from Pt. Bonita; ?nd
by radio which has a 70 km (38 nautical miles) radius from Mt.
Tamalpais through the Offshore Vessel Movement Reporting System
(OVMRS). OVMRS is a voluntary information service for both large
commercial and military vessels and small pleasure craft. The
Maritime Traffic Separation Scheme for San Francisco Bay is comprised
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of traffic lanes and precautionary areas, and the OVMRS boundaries
outside the Bay are shown in Figure 2.2. Traffic lanes range in
width from 90 m (300 ft) to 1,610 m (one mile) in width; these are
separated by zones which are 90 m (300 ft) in width. Precautionary
areas are the hub of vessel activity where traffic lanes meet and
vessels join, leave, or cross the traffic separation zones. The
precautionary area outside the Golden Gate forms the intersection for
three ocean traffic lanes which provide access to the San Francisco
Bay Region. It is approximately 22 km (12 nautical miles) in
diameter and 20 km (11 nautical miles) from the Gate.

VTS records show that total marine traffic in San Francisco Bay in
1986 was about 82,000 vessel movements. VTS indicates that actual
vessel movements through the Golden Gate have probably decreased
recently due to the larger average size of commercial vessels, which
can carry more cargo per trip. VTS maintains reports of every
accident, or "incident", that occurs in the San Francisco Bay
region. Review of VTS records shows that there were 128 incidents in
1986. "Incidents" include: collisions/near-misses; vessel
groundings; non-compliance (i.e., not listening to VTS or acting
contrary to their instructions); non-participation (i.e., turning the
vessel radio off); hindering navigation (i.e., navigating in front of
a commercial vessel; and loose barges (i.e., tow-line breaks and
barge is loose or tug has mechanical problems). In 1986, there were
27 such incidents.

Three U.S. Naval Submarine Operating Areas, identified as U1, U2, and
U3 are also located offshore. These areas are not monitored by
OVMRS. The areas are used by U.S. Navy submarines from three
different facilities for training maneuvers and torpedo practice.

b. Commercial Fishing.

(1) Site 1 . The wide sedimentary shelf west of the
Golden Gate, between Pt. Reyes and Pescadero Pt., supports a variety
of commercial fish resources. This fishery region supports trap,
trawl, hook and line and troll fisheries. Principal target species
include Dungeness crab, flatfish, rockfish, and salmon (Tetra Tech,
1987). For commercial fishing the species emphasis is dictated by
market value, regulations, and abundance. The principal fisheries
within the regior will, therefore, vary from month to month and
annually.

The biological relationship between the Gulf of the Farallones and
San Francisco Bay is important as salmon, several species of
flatfish, the Pacific herring, and many other fish are dependent upon
both the ocean and estuarine (bay) environment. The most productive
areas for all commercially important fish (except salmon) are in the
Gulf of the Farallones and South of the Farallon Islands at depths
greater than 91 m (50 fathoms) (See Figure 2.4). Major fisheries,
including the dungeness c.-ab and salmon (see chart below) fisheries
with an estimated total value of $23,665,000 for 1986, are located
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just offshore of San Francisco Bay. Both fisheries have
significantly declined in recent years and management efforts have
been intensified.

SAN FRANCISCO SALMON CATCH DATA
Average Number of Fish

Year Commercial Sport Fishing
(King) (Silver) (King) (Silver)

1971-75 188,200 35,500 140,900 8,700

1976-80 174,700 20,800 75,600 4,000

1981-86 197,500 7,200 84,800 400

Dungeness Crab (Cancer magister). The commercially most
important fishery resource in this off-shore Golden Gate area is the
dungeness crab representing an annual value of $3 million to the Bay
area. Although widely distributed from California to Alaska,
dungeness crab catch data indicates the resource is on a significant
decline in the San Francisco/Bodega Bay area. In the San Francisco
region, the catch reached a high of 8.9 million pounds in 1956-57.
Over the last 35 years the pounds of crabs landed has dropped from an
average of 5 million pounds (1950-1960) to about 700,000 pounds
(1980-1985). Catch data is available for 1977-1985 (See Figure
3.9). This 85 percent decline in catch was termed as "severe and
sustained" by the Department of Fish and Game (Tasto and Wild,
1983). Since pollution stress has been indicated in juvenile
Dunxeness crabs in San Francisco Bay, the Department of Fish and Game
has indicated that monitoring and enforcing water quality standards
both in the Bay and in ocean waters offshore and prohibiting loss of
habitat are needed to protect the Dungeness crab resource (Ibid.).
Based on a twenty year record of landings for central California, the
annual landing averages 750,000 pounds.

The commercial fishing regulations for the important marine species

of the region provide for the following open seasons:

Species Open Season Major Effort

King salmon April 15 to Sept. 30 April - Sept.
Silver salmon May 15 to Sept. 30 May - Sept.
Dungeness crab 2nd Tues Nov. to June 30 Dec.- Feb.

Site IM is well within the range of productive Dungeness crab
fishing. State Fish and Game records indicate that for the most
recent records available (1977-1985) non-trawl commercial catches in
the vicinity of B1 have were dominated by albacore (67,400 lbs.),
chinook salmon (24,400 lbs.), and sea urchins (10,900 lbs.)(Tetra
Tech, 1987). The other most common species caught in this area were
rockfish, English sole, and sanddabs.
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Recreational and sports fishing is popular year-round throughout the
Gulf of the Farallones. Sports fishing in the region is estimated to
be as high as 250,000 to 300,000 angler days annually from various
northern California ports. Party boats fish primarily for rock cod,
salmon, halibut, and albacore. In 1985, party boats from San
Francisco Bay harvested over 83 percent of the State's sportfish
salmon catch (Tetra Tech, 1987). For all these species except
salmon, fishing is permitted year-round. The recreational salmon
fishing season runs for nine months out of the year.

According to the latest data available (1986), it was estimated that
100 to 500 fish were caught annually by party boats and commercial
fishing passengers inside Department of Fish and Game Fish Block No.
465, which contains Site 1M (Tetra Tech, 1987).

(2) Site Bl. The general description of the fishery
values provided in Section 3.4.8 b (1) for Site 1M also applies to
the general vicinity of alternative Site Bl. The principal
commercial species found in the immediate vicinity of Site B1 include
white croaker, chinook salmon, rockfish, northern anchovy, and
albacore. Site B1 is located in the same Department of Fish and Game
Fish Block (No. 465) as Site 1M and therefore shares most of the
characteristics of I-M. The recreational and sports fishing estimates
are, therefore, also the same as those for Site 1M. Site Bl is
generally regarded as the outer limit of productive Dungeness crab
fishing.

c. Oil and Gas Leasin . Exploration and develcpment
for oil and gas is regulated in areas beyond the three-mile limit cf
the territorial sea of the United States by the Minerals Management
Service of the U.S. Department of the Interior. The ocean disposal
site study area is located within the Pacific Outer Continental Shelf
(OCS) Region, Central California Planning Area, Offshore San Mateo
and Santa Cruz Counties. Lease sales within the Central California
Planning area have produced approx-imately $2 billion for the Federal
Treasury; however, no active production is in progress. Much of the
gas and oil leasing within the California OCS has been suspended as a
result of a congressional moratorium imposed in 1982. Though the
moratorium was lifted in 1986, negotiations to resolve conflicts over
California offshore leasing are on-going (Kinnetics, 1987). Basic
leasing units are known as blocks and each encompasses 5,760 acres.
Candidate ocean disposal sites are located in Block 332 (Site 1M),
Block 463 (Site BI), Block 552 (Site BlA), Block 335 (Site C!).
Mineral Management Service has stated that disposal of dredged
material at Site IM or B1 would not conflict with planned lease sales
and the dredged material disposal at Site BlA and Cl would conflict
with planned leasing.

d. Cultural Resources. A reconnaissance level report to
determine the potential for submerged vessels to exist within the
ocean disposal site areas has been conducted for the Ocean Disposal
Site Selection Study. There are no historic resources within the
ocean disposal study area listed in the National Register of Historic
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Places or included in the California Inventory of Historic
Resources. No survey of the area has been conducted to search for
submerged maritime rescurces; however, the Bureau of Land Management
has mapped known shipwrecks for the Gulf of the Farallones, and has
delineated zones of high and low incidence of shipwrecks (See Figure
2.7). The zone of highest shipwrecks (i.e., a cluster of three or
more within 9.3 km [5 nautical miles], or a single shipwreck within
1.9 km [one nautical mile]) includes an area within 9.3 km (5
nautical miles) of the coastal shoreline and also area immediately
adjacent to the Farallon Islands. This is Zone 2. Zone I lies
outside this area and is categorized as having a low incidence of
shipwrecks (i.e., shipwrecks within 18.5 km [10 nautical miles').
The alternative disposal sites, 1M and Bi, are within Zone 1.

In addition to the Bureau of Land Minagement, the Northwest
Information Center for the California Archaeological Inventory, the
National Maritime Museum, National Park Service, and the Minerals
Management Service, U.S. Department of the Interior were consulted.
No known shipwrecks are recorded in the vicinity of either of the
alternative ocean disposal sites.

The disposal of dredged material at either Site IM or BI is not
likely to affect submerged cultural resources. The State Historic
Preservation Office has concurred in this determination. (See
Appendix D).
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SECTION 4.0 ENVIRONMENTAL EFFECTS

4.1 IMPACTS ADDRESSED IN THE FEIS

This discussion of impacts will focus on the differences between
the revised and original project (as addressed in the Final EIS).

4.2 PHYSICAL IMPACTS

4.2.1 Hydrology. Dredging operations will temporarily increase
turbidity or sediment load of nearby waters at both the dredging site
and the disposal site. With a clamshell dredge, the bucket loses
sediments as it is raised through the water column, breaks the
surface, and is swung to the dump scow or barge. In contrast, the
hopper dredge disrupts the bottom sediments as two trailing arms pass
through the area to be dredged. The hydraulic or hopper dredge
continually resuspends sediments as long as the cutterhead is
crowding the sediment face. Surface turbidity occurs as supernatant
water in the hopper or barge are allowed to overflow to create a more
economical load.

Turbidity and suspension of sediments occur at the disposal site upon
discharge of the dredged material Sediments are discharged from the
bottom of the hoppers or dump scows, several feet below the surface,
and surface turbidity is minimized. A turbidity cloud forms around
the discharge during the convective descent and dynamic collapse
phases and is carried ' te-ally ty currents. Bulk density, particle
size, and the height of the water column that material falls through
determines the amount of turbidity at mid-water depth. The final
phase, impact and distribution of material on the floor of the
disposal site, can also impart large quantities of material to the
lower water column.

At a completely dispersive disposal site, strong currents will erode
or resuspend material deposited on the bottom and carry it from the
disposal site. This process extends loading of the lower water
column. Unfortunately, the factors that tend to limit or reduce
turbidity at a aquatic disposal site also contribute to increased
retention of dredged material. Deposition and accumulation of
material on the bottom can range from negligible to almost total.

The hydrologic impacts; the turbidity sediment transport, and
bathymetric changes on the bottom of the disposal site, are discussed
for each alternative plan in the following sections.

a. RQggent Condition. The Alcatraz Disposal Site was
selected for disposal operations because most of the material does
enter into suspension during disposal or during the next surge of
tidal currents and turbidity of the lower water column is expected to
be high. Pulses of increased short term turbidity will occur
throughout the duration of a dredging project upon discharge of
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disposal material. These temporary pulses or plumes, migrate east or
west from the site, depending on tidal phase, and dissipate rapidly.
Turbidity and sediment load in the Bay is increased only in a local
area for a short period of time and overall effects are insignificant
(see Section 3.3.4). The candidate ocean sites have fine to medium
grained sandy bottom with little silty or clayey material and almost
no cohesive properties. The major source of fine grained sediments
is outflow and exchange with the tidal prism of San Francisco Bay.
No previous dredged material disposal has occurred at either ocean
site.

b. No-Action. No change in bottom conditions at either
of the disposal sites in the Bay or in the ocean would occur from
no-action.

c. Unrestricted at Alcatraz. Unrestricted clamshell
dredging and disposal would have the least impact on suspended
sediment load at the Alcatraz Disposal Site Only twenty-five
percent of the estimated 5.4 million mi (7.0 million yd 3 )
discharged at the site during the project would be transported from
the site in the discharge plume or durjng subsequent erosion. The
estimated 4 million m (5 million yd ) retained at the site will
add to the existing disposal mound and and is estimated to bring the
average depth within the site to less than -6 m (-20 ft) MLLW.
Discharging the material from a hopper dredge, would increase
suspended sediments carried from the site and decrease deposition.
The average depth at the disposal site is estimated to be under
12.2 m (40 ft) after completion of the Oakland Harbor deepening.
Turbidity and suspended sediment loads in
San Francisco Bay and in the vicinity of the disposal site due to
dredged material disposal at Alcatras are desribed in Section 3.4.4.

d. Pre-Dredginci Alcatraz with Ocean Disposal. Under
this alternative, the volume of material expected to accumulate at
the Alcatraz disposal site as a result of the Oakland Harbor
improvements, will be dredged from the Alcatraz site before dispcsal
of Oaklnd material and transported to the pjeferred ocean disposal
site for discharge. About 2.1 million m (2.7 million yd ) of
material will be removed from Alcatraz by clamshell dredge and
transported by barge to the ocean site for disposal. Alcatraz
sedients are dense, highly consolidated clays and sands that have
resisted resuspension and erosion in t~e site's high currents.
Clamshell dredging with a 15 m (20 yd ) bucket will have little
effect on the consistency of the material. Upon discharge at the
ocean disposal site, diffential density between dredged material and
ocean waters will enable rapid descent and convey lighter materials
to the bottom The resulting deposite on the ocean floor and should
remain highly resistant to resuspension and erosion. The minor
turbidity plumes associated with disposal will travel primarily
northeast or south, influenced by tidal flux from San Francisco Bay,
and will dissipate quickly. Turbidity at Alcatraz from dredgin 1 will
be minor. Disposal of the 5.4 million m (7.0 million yd ) of
material from Oakland at Alcatraz from a hopper dredge will have the
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same effects as presented above for turbidity and resuspension.
Total bathymetric impact at Alcatraz, with project material replacing
pre-dredged material, will be negligible.

e. Direct Disposal at Ocean Site.

(1) Site 1M. Under this alternative, all 5.4
million m3 (7.0 millionyd_3 ) of sediments from the Oakland Harbor
will be dredged by clamshell dredge from the channels, turning areas
and berths in the harbor and transported by barge to the ocean
dredged material disposal site 1M. Upon release at the disposal
site, virtually all of the material will be transported to the bottom
in the convective descent phase and will form a deposit thickest, and
with the denser, more cchesive sediments in the center, and thinning,
with softer material deposited, radially. mB area covered by the
deposit is estimated to be about 4.1 km (1.2 nmi 2 ) with the
total deposit of sediments on the periphery of the site being less
than 2 cm (0.8 in) after completion of the project. and thinning
radially, collapse on the bottom. Turbidity plumes from sediment not
transported to the bottom in the convective descent phase, will be
minimal. The small amount of sediment suspended or descending slowly
through the water column will be transported primarily either
northeast or south, depending on the direction of seasonal currents,
and shouls reach ambient levels before lateral transport beyond the
site perimeter.

(2) Site B1. Utilization of candidate Site B1 for
deposition of sediments dredged from the Oakland Harbors will b
similar to use of Site 1M, described above. The 5.4 million m
(7.0 milliom yd 3 ) of sediment will be dredged by clamshell dredge
and haul by barge to the site. Release of material from the bottom
of the split hull vessels will initiate convective descent to the
substrate. Because depths at the site are about twice that of Site
1M, 84 m (46 fm) versus 42 m (23 fin), there will be more entrainment
of water during cenvective descent, more horizontal diffusion, and a
radial spread of deposits slightly more than twice that of Site IM.
The radius of bottom impacts will Ye 3.1 km (1.7 nmi) and area
covered will be 18.5 km (5.4 nmi ). The central area of the
site will again have the thickess deposit, but because of increased
lateral spreading, the thickness of the central deposit will be less
than at Site IM. The site size has been set so the deposit at the
perimeter will be less than 2 cm (0.8 in). More sediment will be
lost to the water due to increased depths and turbidity or suspended
sediment plumes will be more prevalent in the lower water column.
Seasonal currents, primarily northeast and south, are not expected to
carry turbidity or suspended sediment load significantly above
ambient levels, beyond site boundaries or into '.he nearby Gulf of the
Farallones National Marine Sanctuary.
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4.2.2. Water and Sedimeit Quality

a. Present Condition

(1) San Francisco Bay. The water quality of San
Francisco Bay is characterized by a wide array of inputs. The Bay
waters, being a part of a heavily urbanized region, are affected by
local runoff, municipal and industrial effluent, tributary inflow and
maritime usage. In addition, since the Bay is the major exit of
surface waters of the Sacramento and San Joaquin Rivers, the Bay is
subject to a large input from agricultural drainage and upstream
municipalities. Trace amounts of heavy metals, hydrocarbons,
pesticides and nutrients are associated with dredged sediments. When
this material is resuspended in the water column, small amounts of
these chemicals may be released into open waters of the Bay. On a
large-scale, seasonal wind/wave action on the broad, shallow portions
of the Bay generate mixing of Bay waters with attendant resuspension
of sediments. Tidal influences also make water quality conditions
highly dynamic. Controls on discharges of pollutants into San
Francisco Bay are governed by the San Francisco Bay Regional Water
Quality Control Board (RWQCB) and by EPA.

(2) Ocean Waters Offshore San Francisco. Coastal
water quality in proximity to San Francisco Bay is also affected by
numerous inputs. In addition to the seasonal outflow of San
Francisco Bay, numerous ocean outfalls are located in the coastal
environment. Infrequent incidents of oil spills as a result of
transport of maritime trade also influence the water quality of the
region. Human activity affecting water quality along the coast near
San Francisco Bay is not uncommon.

b. No-Action. Conditions influencing water quality both
in the Bay and in the ocean will not be affected by no-action related
to the dredging of Oakland Harbor. Aquatic disposal of dredged
material from deepening of the harbor will not occur.

c. Unrestricted at Alcatraz. This plan would allow
disposal of material at the Alcatraz disposal site. Section 404 of
the Clean Water Act requires that chemistry of sediments to be
disposed in waters of the United States be compared to similar data
from the disposal area. Bioassay and bioaccumulation testing were
also conducted to evaluate the potential ecological effects.
Material from the vicinity of the ocean disposal site (Reference site
coordinates: 370 29' O0"N; 1220 42' 30" W) was used as reference
material to which these tests were compared. In these tests, the use
of an offshore reference material is considered to be a more
conservative test because the material is assumed to contain lower
concentrations of contaminants than the Alcatraz disposal site.
Based on the testing requirements for disposal at Alcatraz, the
material from Oakland Inner and Outer Harbors has been found
acceptable from a water quality perspective. As described below,
testing of the channel sediment indicated that contaminant levels
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are elevated in comparison to Alcatraz data. As discussed in
Appendix A to the SEIS, the mere presence of contaminants in the
sediment does not mean that a biologically significant effect will
occur as a result of disposal of this material (Brannon et al., 1975;
Bricker, 1974; Lee and Plumb, 1978; Neff et al., 1978). Only a very
small fraction of the contaminants present may be available for
uptake by an organism. For that reason, bioassay and bioaccumulation
testing are conducted to evaluate the potential for significant
ecological effects.

Elutriate tests, which are a simplified simulation of the dredging
and disposal process, were conducted on sediment samples from eleven
locations within Oakland Harbor to determine whether dissolved
constituents would be released from the sediments into the water
column by dredging or disposal activities. The results of this
testing (see Table 4.A.) indicated that only one station (Oakland
Inner 1cc) had copper and zinc concentrations exceeding the State
Water Quality Objective by 1.5 times. The concentration of mercury
at Station 3cc in Oakland Inner Harbor exceeded the State Water
quality objective by 2.3 times. However, mixing zone calculations
(see Appendix A) indicate that water quality standards would not be
exceeded as a result of Oakland Harbor dredging. The results of this
testing, taking into account the mixing that occurs at the dredging
and disposal sites (because of the large volume of water and strcng
currents), indicate that water quality objectives contained in the
Water Quality Control Plan for Ocean Waters and the San Francisco Bay
Basin Plan would not be exceeded as a result of dredging the tested
portions of Oakland Harbor or of disposing of material at Alcatraz
for the parameters for which tests were performed.

The above mentioned chemical testing of the elutriate does not
provide information about all harmful chemicals, nor does it provide
information about possible synergistic effects of contaminants. To
address these problems and to assess the potential environmental
effect of suspended sediment on the water column, suspended
particulate animal bioassays were conducted using mysid shrimp,
speckled sanddab, and mussel larvae. The results of these tests are
summarized in Table 4.B. Although toxicity (or abnormal development
as in the mussel larvae bioassay) of the proposed dredged material
was significantly greater than to the reference sediment, in no case
was the sediment toxic to 50 percent of the test organisms (or cause
abnormal development in 50 percent of the test larvae). As a result,
the LC50 (or EC50) was greater than 100 percent concentration of the
dredged material suspended particulate phase. Therefore, in
accordance with the guidance suggested by EPA/USACE (1977), it was
concluded that no unacceptable water column impacts would occur as a
result of either dredging or disposal of material from the tested
portions of Oakland Harbor at the Alcatraz site. Furthermore, the
results of the suspended particulate phase bioassays support the
conclusion that after considering initial mixing, State Water quality
objectives would not be exceeded at the dredging and disposal area.
A more complete analysis of the bioassay results is contained in
Appendix A).
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Several suspended particulate phase animal bioassays and several
solid phase bioassay showed statistically greater toxicity in the
test sediment as compared to the reference sediment from the offshore
ocean environment. However, the statistical results do not
necessarily indicate that adverse toxicity will occur in the field.
Appendix A has been modified to include a more detailed description
of the Corps' analysis and interpretation of these data. Statistical
differences in these data are only used as a tool to evaluate the
variation in the response of test organisms utilized in the bioassay
test. The magnitude of the difference as well as the number of
species to which the sediment is toxic must be considered to
interpret the test results. The findings of the tests indicate that
there is little potential that unacceptable adverse toxicity impacts
will occur in the field.

Of greater environmental concern than water column impacts, is the
affect of the material which settles to the bottom of the disposal
site This is because bottom-dwelling animals live and feed in and
on the deposited dredged material for extended periods. In order to
assess the environmental affect of deposited dredged material, solid
phase animal bioassays were conducted using mysid shrimp, bent-nose
clam, and a polychaete worm. These tests measure mortality as the
end-point At the end of the tests, the tissue of survivor clams and
worms were analyzed for specified chemical constituents to assess the
potential for long-term accumulation of contaminants in the food
web. The objective of the bioaccumulation test is to identify levels
of contaminants that might be harmful to the ultimate consumer, which
is often man (EPA/USACE, 1977). A summary of the bioassay results is
contained in Table 4.B. Of the three species tested only the
polychaete worm demonstrated survival that was statistically lower in
sediment from Oakland Harbor than survival in the reference
sediment. However, further analysis of the data revealed that
significant adverse effects would not occur in the field (A more
complete analysis of the bioassay results is contained in Appendix
A). Therefore, the solid phase bioassay results of the initial
testing of Oakland Harbor material indicate that no unacceptable
adverse impact to benthic organisms would occur as a result of the
deposition of dredged material at Alcatraz.

The bioaccumulation results showed statistically higher
concentrations of chromium, lead, and zinc in the tissue of clams
exposed to sediment from several areas within Oakland Harbor than in
tissues of clams exposed to a reference sediment from the offshore
ocean environment. However, statistically significant
bioaccumulation in organisms living in a test sediment as compared to
organisms living in a reference sediment does not necessarily imply
that an ecologically important effect will occur in the field.
Statistical differences in test data are only used as a tool to
evaluate the variation in the response of test organisms. For this
reason, a number of factors must be evaluated, including the
magnitude of the difference from the reference as well as the
comparison of the actual tissue concentration to values reported in
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the literature and FDA type limits. Appendix A to the SEIS has been
modified to include a more thorough discussion of the bioaccumulation
data. Further examination of this data revealed that the tissue
concentrations in the test organisms were low and did not exceed
FDA-type limits (see Table 4.C). The bioaccumulation data was
compared to FDA-type limits because this data can presently best be
interpreted in relation to human health where as the evaluation of
ecological impacts of bioaccumulation is much less certain
(Peddicord, et al, 1986). The above mentioned metals are also not
known to biomagnify in the marine environment (Kay, 1984). The
Corps' evaluation of this data did not indicate that any of the
metals were highly mobile (see Appendix A). In addition, the
concentration of chlorinated pesticides in the tissue of clams
exposed to sediment from one station within Oakland Inner Harbor was
statistically higher than in clams exposed to the reference
sediment. Again the tissue concentration in the test organisms was
low and was far below FDA-type limits as compared to the reference
level (only 0.5% of the FDA limit) (See Table 4.C). Finally, the
concentration of silver in the polychaete worms was statistically
higher in worms exposed to sediment from two areas within Oakland
Harbor than in those exposed to reference sediment. The tissue
concentration of silver was low and was only twice the tissue
concentration of organisms in the reference sediment. However, there
is no FDA-type limit with which to compare this data.

Another solid phase bioassay, using the amphipod, Rhepoxvnius
abronius, was performed to help determine whether sublethal effects
would occur as a result of disposal of dredged material from Oakland
Harbor at Alcatraz. The test was developed by EPA researchers for
the Puget Sound area in Washington. These tests indicated that
toxicity was greater in organisms exposed to sediment from Oakland
Harbor than in the reference sediment (See Table 4.B.).

Although these results indicate that a statistically significant
effect occurred, several factors, inherent in the test itself rather
than the chemical nature of the dredged material, may have caused the
effect. For example, grain size may have an effect on these
amphipods at extremes of fine and coarse material because Rhepoxyrius
typically inhabits well sorted, fine sand (Tetra Tech, Inc. and EVS
Consultants, LTD., 1986). The survival of test organisms exposed to
sediments from Oakland Harbor was greatest in the coarse material
sample, material from area #1, Oakland Inner (88% sand, see
Appendix A). Furthermore, the reference sediment was a fine grained
sand (99% sand) in which Rhepoxynius abronius reside in nature and
were shipped. This is in accordance with protocols developed by
Swartz et al (1985). A test in which the reference sediment is a
sediment that the organisms are accustomed may only measure
differences that are a reaction to a new environment or to fine
grained sediments rather than toxicity caused only by contaminants
associated with the sediment. In addition, Rhepoxynius abronius does
not occur in San Francisco Bay. Rhepoxynius abronius may not be a
suitable test organism for sediments from San Francisco Bay. Further
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research studies involving Rhepoxynius abronius and sediments from
San Francisco Bay is necessary to determine the suitability of the
test organism. This research must address the use of different
reference sediments with grain size comparable to the test sediment.
Furthermore, the use of another species of amphipod, such as
Amei, which is known to reside in San Francisco Bay should be
investigated.

In summary, the results of the Rhepoxynius bioassays are difficult to
interpret because of its sensitivity to fine grained sediments, the
high variability of the data, and the relatively recent use of this
test to measure pollutant effects of sediments from San Francisco
Bay. The bioassay results required by Section 404 of the Clean Water
Act should be carefully examined and the results of all tests
analyzed collectively.

After evaluating the results of toxicity and bioaccumulation testing
collectively, the material from Oakland Inner and Outer Harbors, with
the exception of sediments from areas adjacent to Schnitzer Steel and
Alameda Gateway (formerly Todd Shipyard), have been determined to be
suitable for unrestricted disposal at Alcatraz pursuant to the
requirements of Section 404 of the Clean Water Act in the Corps best
professional judgement. As mentioned previously, a more complete
discussion of all of the bioassay and bioaccumulation results is
contained in Appendix A.

As stated earlier in the SEIS, additional testing was conducted on
sediment within the proposed turning basin adjacent to Schnitzer
Steel and the former Todd Shipyard. The results of the oyster larvae
bioassays are difficult to interpret because it is impossible to
separate effects of contaminants from sampling errors. The sediment
was inadvertently frozen prior to testing. In addition, the water
and sediment samples were stored in plastic containers after
sampling. Toxicity and abnormal development may have been a result
of contaminants such as pthalates leaching from the plastic
containers. Furthermore, freezing the sediments may have resulted in
increased contaminant mobility. The sediments from Schnitzer Steel
and Todd Shipyard are very cohesive materials that are unlikely to
mix with other material or to be mixed with water during dredging or
disposal operations. Thus, water column impacts should be much less
than observed in laboratory tests where total suspensions were
prepared.

Results of the oyster larvae bioassays indicate that water from the
Alcatraz disposal site was toxic to the larvae and resulted in only
20 percent survival as compared to 80 percent survival in the control
water. In addition, only 65 percent of the larvae exposed to
Alcatraz water developed normally. Exposure of larvae to sediment
from Schnitzer Steel and Todd Shipyard also resulted in lower
survival than for larvae exposed to control water. In addition, a
higher percentage of oyster larvae exposed to sediment from the test
sites developed abnormally than did those exposed to reference and
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control water. Calculated EC50 values ranged from 21.7 percent to
24.7 percent for the three stations at Schnitzer Steel and from
approximately 0 percent (at two stations) to 17.3 percent for the
four stations at the former Todd Shipyard.

In summary, sediments from areas adjacent to Todd Shipyard generally
have higher concentrations of contaminants than the Alcatraz disposal
site and Schnitzer Steel Of greatest concern are the concentration
of PAH's at Stations S2, S3, T5 and T6; the concentration of mercury
at Stations T5, T6, and T7; the concentration of PCB's at Stations T6
and T7; and the concentration of tri-butyl tin at Stations T6 and
T7. These contaminants can have an adverse impact on marine
organisms. Consequently, further evaluation including toxicity and
bioaccumulation testing is necessary to determine the potential
biological impact of these contaminants. Without results of these
tests, it must be assumed that these contaminants are potentially
bicavailable. Hence, the unrestricted open-water disposal of this
material would result in unacceptable adverse impacts on the marine
environment. Covering the material from Schnitzer Steel and the
former Todd Shipyard areas to isolate it from the aquatic environment
would not be effective at the Alcatraz disposal site because of the
existing high energy dispersive environment at Alcatraz. A low
energy retentive site is required for the successful isolation of
unacceptable material.

d. Pre-Dredging Alcatraz with Ocean Disposal. Sediment
core samples (1987) were tested for chemical contaminants including
heavy metals, pesticides and polynuclear aromatic hydrocarbons
(PAH's). In order to evaluate water quality impacts on the marine
environment, all tests pursuant to Section 103 of the Marine
Protecion, Research and Sanctuaries Act, must be assessed. Bioassay
and bioaccumulation testing of sediment core samples from the
Alcatraz disposal site (SF 11) indicated that disposal of material
from the northeast quadrant (Area B200) at the appropriate ocean
disposal site would have the potential for unacceptable adverse
impact in the marine environment including bioaccumulation (Tables
4.D, 4.E, 4.F, and 4.G). Even though material from the southeast
quadrant (Area C200) did not show significant bioaccumulation or
toxicity in the solid phase, there is still reason for concern since
the concentration of PAH's in the area was 9.5 ug/g dry weight and
the total organic carbon content was relatively low. If ocean
disposal of the material from the Alcatraz site is to be
accomplished, special care must be taken to effectively reduce the
potential for significant effects in the marine environment.

In order to be considered acceptable for open-water disposal,
material from the northeast quadrant (Area B200) must be isolated
from the marine environment. This may be achieved by covering this
sediment with acceptable material to prevent bottom-dwelling
organisms from living and feeding within and upon the unsuitable
material If these restrictions are followed for material from these
two areas, unacceptable adverse impacts would not be expected to
occur as a result of their disposal in the marine environment.
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TABLE 4.E
SUT-MRY OF SOLID PHASE BIOASSAY RESULTS

ALCATRAZ DISPOSAL AREA

Mean Percent Survival + S.D.a

Saxr~leL Clams WcrxrE?

Control 19.2+0.4 19.4+0.5 19.0+0.7

Reference 18.2+0.8 17.8+1.1 17.8-1.9

A200 16.6-1.7 19.0+_0.7 17.4_-3.0

B200 15.0-2.9 18.64-1.5 17.2+1.1

C200 15.6+1.3 19.2+1.3 19.0+1.4

D200 16.0+1.6 18.6+1.3 19.0+0.7

a. rn=5, a value of 20.0 = 100%.

b. Analyses of variance indicated no statistically significant (P<0.0C)
difference in sur;ival between reference and test sediments for each
species tested.
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Data analysis, as presented in paragraph c. above, apply for slurry
disposal of material from Oakland Harbor at the Alcatraz site (The
disposal methodology was described in the FEIS for Oakland Inner
Harbor.). As a result of the slurry disposal requirement, turbidity
levels during disposal are expected to be greater than expected for
unrestricted disposal at Alcatraz. A larger percentage of suspended
material would move from the site.

e. Direct Ocean Disposal.

(1) Site IM. The water quality tests and analysis
performed on material from Oakland Harbor as described in paragraph
c. also apply for disposal at Site 1M. No unacceptable adverse
environmental effect from the disposal of dredged sediments from
Oakland Harbor are expected at Site 1M, as the material from the
Schnitzer Steel Company and the former Todd Shipyard areas will be
isolated from the marine environment by capping with a sufficient
amount of acceptable material.

(2) Site Bl. The water quality tests and analysis
performed on material from Oakland Harbor as described in paragraph
c. also apply for disposal at Site B1. No unacceptable adverse
environmental effect from the disposal of dredged sediment from
Oakland Harbor at Site Bl, as the material from Schnitzer Steel and
the former Todd Shipyard would be isolated from the aquatic
environment by capping procedure. It is noted, however, that the
thickness of the cap will be less than at Site 1M with the same
amount of acceptable material since the material to cover would tend
to spread further at the deeper site. As discussed in section 3.16
of the General Design Memorandum, the cap at Site B1 is expected to
effectively isolate the unacceptable material from the aquatic
environment.

4.3 BIOLOGICAL IMPACTS

4.3.1 Benthos

a. Present Condition.

(1) San Francisco Bay. The Alcatraz disposal site
has been impacted from perennial disposal. Bottom conditions are
subject to change from the deposition on the bottom and erosion and
movement of material from the bottom. This constant alteration of
substrate subjects the bottom at the site to highly varying benthic
community structure. As indicated in section 3.3.5.2, reconnaissance
level surveys at the site show that species composition and abundance
varies greatly (Liu, 1975; Kinnetics, 1985).

(2) Ocean Waters Offshore San Francisco. In
contrast to the Alcatraz disposal site, the bottom at the ocean
disposal site has not been disturbed. The ocean bottom at the site
supports a variety of invertebrate and fish communities commonly
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found in fine sand substrate. Population densities of demersal fish
have been correlated to benthic invertebrate abundance. Community
stability is governed by oceanographic conditions, suitability of
specific substrate qualities and successful development and growth.
Infaunal communities on the shelf have significant seasonal and
year-to-year variations in community composition.

b. No-Action. No change in bottom conditions at either
the Alcatraz disposal site or at the ocean disposal site would occur
as a result of this no-action.

c. Unrestricted Disposal at Alcatraz. Historic use of
the Alcatraz disposal site has been described. The consequences of
this action at the Alcatraz site include burial of existing bottom
and a spread of material along the base of the accumulated mate-ial.
The physical changes to bottom topography have been discussed under
physical impacts. Burial at the Alcatraz site is not significant to
the benthic organisms found there as variation of species composition
results from continued disposal. The bottom as was sampled during
1973 and 1974 indicated that biological communities were
characteristic of shifting substrate and that fluctuation in the
community structure was obvious (Liu 1975). These trends were
generally confirmed in the 1984 and 1985 reconnaissance surveys
(Kinnetics, 1985). In addition to the frequency of disposal
activities at the Alcatraz site, the tidal influences at the site
have contributed to the dynamic physical changes there. The variety
of sediment types composing the substrate would make establishment of
a stable population difficult. If disposal activities cease,
recolonization would be probable with recruitment of a diverse group
of opportunistic bottom species. However, disposal activities are
frequent and changes to benthos at the site have been the norm.

The amount of material to be disposed during the construction season
is expected to impact the already disturbed bottom communities
adjacent to the Alcatraz site. A bottom area approximately 610 m
(2,000 ft) outside the perimeter of the existing 610 m (2,000 ft)
diameter (surface) disposal site would be affected. Because of the
present accumulation of material, this bottom area has already been
disturbed. With the amount of consolidated sediments from Oakland
Harbor, material accumulation is expected to be localized in the area
already mounded.

d. Pre-Dredping Alcatraz with Ocean Disposal.
Accumulation of material at the Alcatraz site is expected with
disposal of material from the Oakland project. However, accumulation
would be minimized by slurry disposal. The potential for dispersion,
resuspension and transport from the Alcatraz site will be optimized.
Bottom impacts at Alcatraz will occur, but these effects have been
occurring throughout its use. The disturbances from disposal of
material would have minimal biological effect at the Alcatraz site.
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Even with the dredging at the Alcatraz site, the biological effects
from the excavation of material and removal of benthic organisms at
the Alcatraz site will not be significant as other maintenance
projects will be disposed there.

With this alternative, bottom impacts are also expected at the ocean
disposal site. The material from the Alcatraz site will be a variety
of sands and consolidated clays/silts. This will be a change to the
fine sand bottom found at the Site IM. The amount of material from
the Alcatraz site to be placed there is about forty percent of the
amount from Oakland Harbor (See discussion in e. below). Burial of
the existing non-mobile bottom community is expected. The bottom
would be replaced with a different substrate and would be available
for colonization by opportunistic species after disposal. Other
species may be attracted by the introduction of new food source.
Diversification of the offshore bottom habitat may occur.
Conversely, the preferred environment of existing, established bottom
communities would be eliminated. However, the area eliminated
represents a small portion of the available habitat type in the
region.

e. Direct Ocean Disposal.

(1) Site IM. Disposal of dredgld material from the
Oakland Harbor project totals 5.4 million m (7.0 million yd 3 )
and is expected to establish a bottom substrate at the ocean disposal
site that does not resemble the existing bottom sediments. Disposal
impacts would include smothering and burial of the existing sedentary
infaunal communities. Benthic organisms that can escape burial or
smothering would escape to adjacent areas. Some established benthic
organisms at Site 1M may be eliminated due to inability to adapt to
the changed conditions. Material is expected to remain in place over
several years. Abundance and diversity of existing benthic
communities would likely be reduced. Marine benthic organisms that
can withstand changing conditions would be more suited for the area
after disposal activities occur. Obviously, species that can recover
after impact would re-establish; those that can not would be
eliminated. This would alter the infauna composition at the area
affected by material deposition. The newly deposited material will
recruit species which can colonize or establish in the fine-grained
sediment environment. In addition, opportunistic marine benthic
species which are not necessarily the dominant species present at the
site before disposal may become dominant after disposal occurs.

Adult crabs occupying the sandy environment would be displaced to
other suitable bottom areas. Recovery of the site would depend upon
the life histories of the opportunistic species that may occupy the
substrate and the frequency of disruption by disposal.
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(2) Site BI. Disposal impacts that are expected to
occur with this alternative are identical to those described for Site
IM. In the deeper waters of Site Bl, however, a larger bottom area
would be covered by the newly deposited material from the Oakland
project. The bottom area to be affIcted is a proximately four times
larger, estimated to be 19 km (5 nmi ).

Adult crabs also occupy the environment at Site B1 and would be
affected during those seasons where the population can expand to
suitable bottom areas from closer to shore.

4.3.2. Pelagic Impacts.

a. Present Conditions.

(1) San Francisco Bay. The water column environment
in the vicinity of the Alcatraz site is subject to physical and
hydrodynamic changes due to its proximity to the Golden Gate and
utility as a dredged material disposal site. Commercial ship traffic
and a plethora of recreation craft also frequent the area of the
disposal site. Finfish and other marine organisms typically found in
the area are, for the most part, transient in nature. As indicated
in section 3.3.5.1, a number of commercially and recreationally
important fish species may be found in the vicinity of the Alcatraz
site.

(2) Ocean Waters Offshore San Francisco. The
oceanic waters offshore of San Francisco are also well populated by
fish, with both commercially and recreationally important species.
In general, the continental shelf region along the west coast is
highly productive. The closer to shore along the shelf is also
considered to be more productive than in deeper waters. For example,
the Dungeness crab resource is distributed over the continental shelf
typically in depths up to 90 (50 fin). Breeding can also occur in
depths greater than 90 m (50 fro), as brooding female crabs have been
found at areas with such depths. Their presence at these depths in
October 1986 (Kinnetics, 1987a) appears to be the result of an
expanded year-class (Tasto, personal communication, 1987), since
spawning crabs are typically known to occur in shallower coastal
waters. This points out the spatial and temporal variability in
living marine resources that may occur in the oceanic environment.

b. No-Action. No change in the open water environments
at either the Alcatraz, Site 1M or Site BI would occur.

c. Unrestricted Disposal at Alcatraz. The amount of
dredging to )e accomplished has ben reduced from the authorifed 7.0
million (9.1 million yd ) to 5.4 million m (7.0
million yd ) for design efficiency. This reduction would also
lessen the amount of material to be disposed. If disposal of
consolidated material is allowed, material dispersion from the
Alcatraz site would follow based on site characteristics; however, it
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would be less than with slurry disposal The extent of consolidated
sediments and/or sand would determine the amount of material that
could be readily dispersed in the current regime at the Alcatraz
site. It was discussed previously that waters of the Bay have a
relatively high suspended sediment load (seasonally high). This plan
would have a lesser degree of effects on the open water pelagic
environment compared to the Alcatraz with pre-dredging alternative
since site disturbance would only occur during disposal. Suspended
sediment disturbances at the Alcatraz site have been continual with
dredged material disposal permitted at the site. However, potential
material accumulation would alter the open water environment at the
Alcatraz site.

d. Pre-Dredging Alcatraz with Ocean Disposal. The
Oakland Harbor channels, while frequented by a variety of fish
species, contains no significant fishery since they are relatively
disturbed waterways for transiting commercial vessels and recreation
craft. Four major potential impact categories at both the Alcatraz
disposal site and at the ocean site have been identified: (1)
increased turbidity, (2) habitat loss, (3) potential cumulative
contamination of marine resources, and (4) conflict with fisheries
utilization.

The scheduled construction during the year is expected to have
minimal effect on finfish species occupying open waters in the
vicinity of the Alcatraz site and, in general, of the Bay as the
portion of resuspended sediments would become a part of the sediment
dynamics of the system. Disposal activity will increase at the
Alcatraz site that will cause a prolonged series of discrete
discharges at the Alcatraz site. Fish would tend to avoid the
disturbed area. In order to minimize the amount of material to be
taken to an ocean site from Alcatraz, slurrying would be required for
the material from Oakland to optimize dispersion. It is understood
that the distribution of fish is influenced by physical parameters,
such as freshwater flow, salinity, temperature, and suspended
sediment. The Alcatraz disposal site is not conducive for fish
during disposal when suspended sediment levels are elevated. Fish
would move to areas where more tolerable conditions exist. In any
given year, fishing may be active in certain areas and less active
elsewhere. For example, striped bass fishing in 1987 was not
considered good in central bay. However, in San Pablo and Suisun
Bays close to certain food source, striped bass fishing was
relatively active. Factors that may influence the variation in the
distribution of striped bass in such a manner include salinity (which
is influenced by freshwater outflow from the Delta) and the presence
of nutrient enriched waters in the vicinity of the Delta. It is also
noteworthy that later in the same season, the commercial harvesting
effort for herring roe in the Bay was reported as "excellent"
(Thurman, 1988).
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(1) Turbidity. The turbidity resulting from the
dredging and disposal activity is temporal and local. The Alcatraz
site, though a known popular fishing locale, is used frequently
during the year for the majority of dredging/disposal needs. The
relaticnship between turbidity and angling success can be linked to
the ability of fish to sense bait (e.g., dimming the visual or
olfactory cues of fish to find bait) or to the avoidance by species
of a disturbed area which may be fished. Finfish would be still be
available to be caught, but would not be caught in the vicinity of
the disposal site. Fish resources are not directly lost by the
temporal nature of turbidity or suspended sediments during disposal
at the Alcatraz site.

(2) Suspended Sediment. The disposal of dredged
sediments in slurry at Alcatraz from Oakland Harbor would have the
greatest suspended sediment component of the disposal plans. The
amount and the slurry requirement would optimize the dispersion,
resuspension and erosion of material at the Alcatraz site. Although
the dispersion of sediments is optimized, the disposal activity would
consist of frequent discrete dumps which would lessen the duration of
elevated suspended sediment concentrations at the site. The high
currents at the site would facilitate suspended sediment movement.

The concern of suffocation (e.g., clogged respiratory organs) from
high suspended sediments levels relates to a prolonged condition
where fish are not able to escape massive dosage or are not
acclimated to elevated suspended sediment levels. For the duration
in which the Alcatraz site has been used for dredged material
disposal, there has been no evidence of any fish kills during
disposal. No direct mortalities of fish as a result of increased
suspended sediments from disposal at the Alcatraz site have been
documented.

e. Direct Ocean Disposal.

(1) Site 1M. The use of Site IM will result in
impacts to the bottom and to fishing activity at the site. Impacts
to pelagic species would be minimal due to discrete dumping and the
material type that would tend to fall quickly through the water
column within the disposal area. Although disposal is presently
scheduled for a 16-month period, water column impacts would be small
since the material to be disposed would be fine-grained clays and a
mixture of silts, clays and sand that would tend to fall in mass to
the bottom. Increased turbidity caused by dispersion of sediments in
the water column are expected to be localized and rapidly returned to
ambient conditions. Disposal as presently scheduled will coincide
with the likely presence of larval stages of Dungeness crab at the
site during December through April.
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Disposal of dredged material will not eliminate marine resources in
the impacted area. Fish distributions extend over the entire
continental shelf area. Although principal coastal fishing grounds
do exist closer to the Golden Gate, numerous fish species occupy the
region between the coastline of California and deep ocean with depths
greater than 100 fathoms. The area to be affected by disposal is
small when compared to the breadth of the resource base itself, from
which recruitment of the resource can be replenished. For example,
the value of marine resources within the Marine Sanctuary has been
established by protection from human activities other than fishing.
The Gulf of the Farallones National Marine Sanctuary, which has been
designated to preserve marine resources, occupies 948 square nautical
miles of offshore area. A few of the marine resources within the
sanctuary includes salmonid species, northern anchovy, rockfish and
flatfish stocks, market squid, Pacific mackerel, Pacific hake, and
dungeness crab. In comparison, the area of the disposal site at Site
iM is less than two square nautical miles, or approximately 0.1
percent, of the sanctuary area and considerably less when compared to
the intrinsic value of the sanctuary habitats or the larger area of
the shelf in the region. Impact to fisheries would be related to the
area that could be fished during the disposal activity. Productivity
of the ocean fisheries would not be significantly affected as many
species have wide distribution throughout the continental shelf.

With the exception of the initial bottom habitat lost at the ocean
site, no significant loss in the fishery resource is anticipated from
the resuspension of material at the ocean disposal site. It is
expected that fish will initially be deterred from the area. The
presence of nutrients in association with dredged material may
attract finfish to the extent of their individual tolerance to
elevated suspended sediments in the water column. Use of the open
ocean site would result in changes to the bottom. Existing
utilization by pelagic species would be altered. Since benthic
species normally associated with the existing substrate serving as
food sources would be displaced. Site 1M is not located in a
critical habitat area. If the area were crucial to a particular
species or was a special habitat type, such consideration would have
been given to include it within the marine sanctuary.

Use of the sites by the two endangered whales would occur only during
their migration either to the north or to the south. The humpback
whale migration occurs between September and April and the gray whale
migration occurs between October and June. Since the migratory
corridor offshore of San Francisco is broad, the areal significance
of the proposed disposal sites is negligible. Any disposal could be
easily avoided by the mobile whales. Use of areas for purposes of
dredged material disposal is not expected to result in adverse
effects to the species.
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(2) Site Bi. Site Bl will experience similar
impacts to the bottom and to fishing activity at the site. Disposal
as presently scheduled will coincide with the likely presence of
larval stages of Dungeness crab at the site to a lesser degree than
at Site IM.

As described above, since fish distributions extend over the entire
continental shelf area, disposal will not eliminate marine resources
from the site Since Site Bi is situated further offshore than Site
IM, the intensity of fishing activity may be smaller. However,
numerous demersal or bottom fish species occupy the coastal region
offshore of the coast with depths greater than 183 m (100 fm).

The area to be affected by disposal is much larger when compared to
the area of Site IM, by approximately four times. As also previously
described, the breadth of the resource base itself is quite large and
the resource can be replenished. In comparison to the National
Marine Sanctuary, the area of the disposal site at Site 1M is less
than six square nautical miles, or approximately 0.6 percent, of the
sanctuary area and considerably less when compared to the larger area
of the shelf in the region. Since the area that could be fished at
Site B1 is relatively large, but its productivity may be relatively
small for certain species, the impact during the disposal activity
would not be unacceptable.

As with Site 1M, the initial bottom habitat lost at the ocean site
would be unavoidable. However, no significant loss in the fishery
resource is anticipated from the resuspension of material at the
ocean disposal site. Use of the open ocean site would result in
changes to the bottom. Pelagic as well as benthic species would be
altered. The Site BI is also not located in a critical habitat area.

Use of the site by the two endangered whales would occur only during
their migration either to the north or to the south. The humpback
whale migration occurs between September and April and the gray whale
migration occurs between October and June. Since the migratory
corridor offshore of San Francisco is broad, the areal significance
of the prcposed disposal sites is negligible. Any disposal could be
easily avoided by the mobile whales. Use of areas for purposes of
dredged material disposal is not expected to result in adverse
effects to the species.

4.4 SOCIO-ECONOMIC IMPACTS

4.4.1 Navigation Safety.

a. Present Condition. The Oakland Harbor is presently
maintained at a depth of -35 ft MLLW. The new vessels scheduled to
call at the Oakland Harbor terminal facilities will range from the
third generation containerships known as "Panamax" (overall length of
869 m [950 ftj with a loaded draft of 12 m [38 ft]) which are
presently in service to fourth generation contaLnerships, known as
"C-10' s"
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(overall length of 823 to 960 m [900 to 1,050 ft] with a loaded draft
of up to 13 m [41 ft]). Presently ship delays have become common as
third generation containerships have increased in size and draft.
Increasingly, these ships need to wait for high tides in order to
achieve sufficient depths for safe navigation to the Oakland Harbor
terminal facilities. With the introduction of the fourth generation
containerships, these delays threaten to cause waits of up to nine
hours for high tide navigation.

The Coast Guard's VTS including the OVMRS operates on the basis that
all dredge vessel operators would be licensed masters, thoroughly
familiar with dredged material disposal activities in accordance with
the Navigational Rules, International-Inland, especially Rule 10
which specifies behavior for operating vessels within or in proximity
to Traffic Separation Schemes. The conduct of mariners is also
governed by agreements between communicating vessels, good judgment,
and good seamanship. Each vessel, including towed dredge vessels
must report its type, name, position, route, speed, and estimated
time of arrival at various points within the tracking net.

According to the Coast Guard, both self-propelled and non-self
propelled (towed) vessels would be required to transit from the
Golden Gate Bridge to the end of the Main Ship Channel after which
point they could transit directly to the ocean disposal site. Once
outside the Main Ship Channel, dredge vessels would not be required
to transit within the traffic separation scheme, if it was not
directly in route to the disposal site. When transiting within the
traffic lanes, dredge vessels must exit with the least amount of
interruption to other traffic and must cross traffic lanes at a right
angle. Dredge vessels could also transit within the separation lane
between the traffic lanes. The U.S. Navy has indicated they do not
want dredge vessels transiting over the submerged submarine operating
areas for reasons of safety.

b. No Action. The commercial shipping industry is
highly competitive and is very sensitive to operational
efficiencies. The Oakland Harbor and more broadly, the San Francisco
Bay Region's competitive position in relation to other Pacific coast
ports will be adversely affected if adequate navigational channel
depth is not maintained.

c. Unrestricted At Alcatraz. Navigation improvements to
the Oakland Harbor would result in an estimated increase of 3,000
dredge (both self-propelled and non-self propelled) vessel round
trips to the .lcatraz disposal site during dredging of an estimated
7,000,000 yd . These dredge vessel trips would occur over an
estimated 10.5 months for an average of less than 10 vessel round
trips per day. In 1985, there were 14,388 vessel round trips from
Oakland Harbor. Deepening of the Oakland Harbor channels would
temporarily increase Oakland Harbor vessel round trip traff.c by
about 21 percent.
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Unrestricted disposal at Alcatraz would at some point reduce channel
depths in the immediate area. In order to maintain a safe navigable
channel through the Alcatraz disposal site area either dredging of
the Alcatraz site or routing vessel traffic around the area would be
needed.

d. Alcatraz With Pre-Dredgin . In addition to the
impacts discussed in 4.4.1.a., pre-dredging Alcatraz of 2,700,000
yd . with disposal in the ocean would result in a temporary dredge
vessel round trip increase ranging from about 400 to 1,060, depending
on the size of dump scow and whether dump scows are towed singly or
in tandem. In 1985, vessel inbound/outbound trips through the Golden
Gate numbered 9,337. The temporary increase (over an estimated
dredging period of seven to eight months or 13 to 35 round trips per
day) in dredge vessel round trip traffic to the ocean would range
from 4 to 11 percent.

Currently, the VrS monitors dredged material disposal activity at the
Alcatraz site as a courtesy to the USACE. If the USACE requested
that the Coast Guard monitor every disposal of dredged material at an
ocean site, then a more formal arrangement between the USACE and
Coast Guard would be required. The Coast Guard has indicated
informally that some arrangement could be reached. The VTS would
have the ability to monitor ocean disposal by radar. This temporary
dredge vessel increase should not interfere with existing traffic
patterns or activity.

e. Direct Ocean Disposal

(1) Site IM. Direct ocean disposal of 7,000,000
yd 3 of dredged material from Oakland Harbor would result in a
temporary dredge vessel round trip increase ranging from 1,030 to
2,745 depending upon the size dump scows used and whether single or
tandem tows are used. This represents a temporary increase over 1985
Golden Gate inbound/outbound vessel traffic of from 11 to 29
percent. Site IM would not pose a navigational hazard to other
maritime traffic operating within the traffic separation scheme
lanes.

(2) Site BI. Everything stated in Section
4.4.1.e.(i) applies to direct ocean disposal at Bl in addition to the
fact that the dredge vessel would need to circumvent the Navy's
submerged submarine operating area.

4.4.2 Commercial and Sport Fisheries.

a. Present Condition. The local commercial and
recreational fishing industries are highly variabie both in the Bay
and in the ocean. Natural seasonal and year-to-year conditions would
affect the numerous fishery resources available both in the Bay and
in offshore waters. Meteorological influences and associated oceanic
processes exert severe consequences on the marine environment. For
example, the fish population distribution may shift from a typical
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geographical range northward or southward due to increased water
temperature or current flow. In addition, living mari e resources
are influenced by man-related activities, including effluent
discharges, disturbances from recreational cruises or maritime
traffic, and loss of habitat. The presence of warm water currents
from the south, commonly referred to El Nino can also alter the
fishing patterns and species caught. Such variation and wide
distribution of fish resources along the continental shelf are
factors that should be considered in the impact assessment.

b. No Action. Without the project, commercial and
recreational fishing would remain subject to the same fluctuations as
is characteristic of the resources; however, no new potential impacts
on the commercial and sport fishing resources would be incurred.

c. Unrestricted at Alcatraz. The increased accumulation
of material in the vicinity of the Alcatraz site and at the site from
the deposition of material from Oakland Harbor would affect bottom
areas at the disposal site. The use of the Alcatraz site for
disposal of dredged material has been on-going for a period of years
(e.g., formally since 1973). Disturbances to fishing in the vicinity
of the Alcatraz site has occurred previously. As typically occurs
due to perennial disposal there, certain marine species frequenting
the vicinity of the site would be less accustomed to the fine grained
substrate and would be diverted to other areas. The increased
suspended sediment levels resulting from this alternative would
change the fishing characteristics at the disposal site.

d. Pre-dredging at Alcatraz. Suspended sediment
concentrations would be increased at the Alcatraz site due to the
dredging. The requirement for slurried material would also affect
suspended sediment levels in the water column, though the duration
would be short and effects temporary at the disposal site. Fishing
at the vicinity of the site would be limited during the period of
dredging and disposal as fish would be discouraged from entering the
area of the site.

e. Direct to Ocean:

(1) Site IM. Although direct ocean disposal would
eliminate disturbances at the Alcatraz site, fishing activities would
be diverted from the given location at the ocean site because of the
disposal activities. Fishing that may occur at Site 1M would be
limited during disposal operations. Since the disposal area
represents a very small increment of the total habitat and fishery
resource available, the disposal operation would have only short-term
and temporary impact on the commercial and sport fishing industries.

SEIS-146



(2) Site BI. The impact from disposal at Site B1
would be very similar to the impact on Site 1M. The two proposed
sites are in close proximity in terms of the fishery habitat and
essentially provide the same fishery resources. The direct impact on
B1 would only be greater than that on IM in terms of the bottom area
covered by disposed material. This would result from the greater
depth at Bi and the resultant greater dispersal of the material as it
moves downward through the water column. As with IM, the disposal
operation would have only short-term and temporary impact on the
commercial and sport fishing industries.

4.5 CUMULATIVE IMPACTS

4.5.1 Physical Effects.

a. Present Condition. Roughly three million cubic yards
of dredged sediments are discharged at the Alcatraz site from current
Federal (civil and military) maintenance dredging annually.
Permitted dredging/disposal activities account for at least one
million cubic yards, but not greater than two million cubic yards
annually.

b. No-Action. Recent completion of several navigation
improvement projects in San Francisco Bay included disposal at the
Alcatraz site. The Phase 2, John F. Baldwin Ship Channel project
resulted in dredging about 4 to 5 million cubic yards and disposal at
the Alcatraz site over a two-year period. The Port of San Francisco
Container Modernization project involved the dredging of one million
cubic yards with disposal at the Alcatraz site during
September-November 1987. Permitted activities will continue to be
discharged at the in-Bay disposal sites. Several new major dredging
projects are scheduled to begin construction over the next five
years:

(1) U.S.S. Missouri Homeportin . The homeporting of
the U.S.S. Missouri at Hunter's Point in San Francisco requires the
dredging of approximately one million cubic yards. Disposal of the
material has been proposed for the Alcatraz disposal site. Funding
for the dredging project at Hunter's Point by Congress is to be
reviewed this year in order that construction can begin in 1989.
Prior to construction, however, the implementation of the project
must comply with regulatory proceedings. Since the regulatory
process has not been initiated and alternative siting is presently
under consideration, scheduled construction may be delayed.

(2) Richmond Harbor Improvements. Navigation
improvements to increase channel depth from 35 feet, MLLW to 42 feet,
MLLW and to widen the channel as appropriate for the Richmond Inner
Harbor channel have been authorized and construction is presently
scheduled to also begin in 1989. Initial dredging of approximately
one-and-one-half million cubic yards over two years is proposed.
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This initial dredging represents the first of two phases of channel
deepening and will bring the authorized channel depth to 38 feet,
MLLW. The second phase of dredging approximately 2.4 million cubic
yards is presently unscheduled. The local sponsor has requested this
phased construction as a result of the local cost-sharing
requirements of the Water Resources Development Act of 1986. the
preliminary analysis of disposal options indicate that ocean disposal
of the material may likely be recommended for the Richmond project
based on data presently available.

(3) Authorized Phase 3, John F. Baldwin Ship Channel
Proj. Phase 3 of the authorized John F. Baldwin Ship Channel
project (from the West Richmond Channel, Pinole Shoal Channel, and
Carquinez Straits to Avon) is also being studied. Construction could
begin within approximately five years. Disposal alternatives
presently to be considered include ocean disposal, the Alcatraz
disposal site, and land disposal.

(4) Summary. The scheduling of the potential new
work projects as described above is tenuous. In addition, the
evaluation of alternative disposal plans has not been completed for
any of the new work projects. Thus, no specific disposal
alternatives has been identified. The future implementation of the
new dredging projects should be viewed based on a number of factors
including availability of funding appropriations, cost-sharing
responsibilities, and completion of environmental reviews such as
being conducted for the Oakland project.

Future New Projects (Preliminary quantity estimates and
schedules)

FY FY FY FY FY FY FY FY
87 88 89 90 91 92 93 94

Hunter's Point 0.9
Richmond Harbor 1.3
John F. Baldwin 3 1.3 1.3 1.3 1.3 1.3

TOTAL 0.9 2.6 1.3 1.3 1.3 1.3

c. Unrestricted at Alcatraz. The dredging operation for
the Oakland Inner Harbor Channels will ensure the disruption of
consolidated sediments, and, in turn, will facilitate dispersion.
Other studies are on-going in conjunction with long-term management
of the Alcatraz disposal area.

The Oakland Harbor project will increase the amount of material
disposed at the Alcatraz site. With the construction start scheduled
to begin in 1988, the amount of material to be disposed at the site
represents about a 30 percent increase above the annual average
quantity. The maximum increase in the amount of material to be
disposed at Alcatraz would occur in 1989 and would double the average
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level. A forecasted schedule of the Oakland Harbor project assuming
no scheduling or tidal constraints with disposal at Alcatraz is shown
below:

FY FY FY FY FY FY FY FY
87 88 89 90 91 92 93 94

Current* 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Oakland Harbor 1.6 4.4 1.1 0.1 0.1 0.1 0.1

TOTAL 5.0 6.6 9.4 6.1 5.1 5.1 5.1 5.1

*Includes 0 & M and permits
Over the three year period of construction for the Oakland project,
the Bay sediment regime is capable of assimilating these quantities.
Material movement is not limited to redistribution within the Bay.
Sediments in suspension do move out of the Golden Gate and although
the actual interplay of sediment and tidal current influences are not
fully understood, there is a net outflow of sediments from the Bay
system of approximately 3 to 5 million cubic yards depending on the
reference. It should be noted that the disposal activity does not
add sediments to the reservoir of sediments within the system, but
recycles and distributes them, and conceptually allows for the
movement of some fraction of dredged sediments to the ocean.

Although the average annual amount of material disposed at the
Alcatraz site is approximately five million cubic yards, the total
quantity of material to be disposed in a given year is relatively
variable. The impact to the annual disposal burden at the Alcatraz
site that may result from the new projects would be predicated upon
the start of project construction. If all three projects were
dredged on schedule and Alcatraz was selected as the appropriate
disposal site for each of the projects, the annual amount of material
to be disposed would increase at least 25 percent for several
consecutive years and as much as 50 percent in one year. This
condition, however, is not likely to occur due to the uncertainties
associated with the individual projects and potential availability of
alternative disposal sites other than Alcatraz.

d. Pre-Dredging Alcatraz with Ocean Disposal. Concerns
were expressed in comments on the Draft Supplemental EIS on the
material dispersion characteristics of the slurry requirement, even
though the Alcatraz site was intended to be a dispersive disposal
site at the outset of its designated use. The following discussion
addresses the major concerns related to potential cumulative effects
of the dispersion of material from disposal at the Alcatraz disposal
site in conjunction with the Oakland project.

(1) Physical Impacts to Bottom. Disposal of dredged
material from the Oakland project will not contribute to bathymetric
changes at the disposal site. Removing the material to be retained
at the site, or predredging, mitigates any potential for cumulative

SEIS-149



bathymetric impacts. Because the Alcatraz disposal site is filling,
similar dredging of retained material for future use of the site may
be warranted to avoid impacts. Cumulative impacts on the substrate
away from the vicinity of the disposal site are minimal.

(2) Dispersion of Suspended Particulates. Any
suspended particulates remaining in the water column following
disposal operations at the Alcatraz site will disperse rapidly and
are expected to remain suspended for a considerable time due to the
water currents existing within the Bay. Field studies have observed
reductions of suspended solids to approximately 30-40 mg/l at a short
distance from the disposal operation and rapidly decreasing to
unmeasurable and undetectable levels as dispersion continues (SAIC,
1987; Johnson and Trawle, 1986).

As the sediment dispersed from the site may contribute up to two
percent of the suspended sediment in the overall Bay sediment regLme,
it follows that two percent of maintenance dredging each year may be
attributable to disposal activity at Alcatraz. But because the
amount of suspended sediment in the Bay regLe is dependent upon
currents and meteorological conditions and the bank of sed ment
available for resuspension surpasses tens of billions of m , no
appreciable reduction in resuspension and subsequent maintenance
dredging will occur if disposal is terminated.

(3) Potential for Redeposition of Sediments onto
Wetland Habitat. Habitat losses are unlikely. that may possibly be
attributed to the redeposition of dredged material onto shallow areas
are considered negligible. San Francisco Bay, for the most part, is
a relatively shallow bay. The sediment regime and dynamics of the
Bay involve the interplay and interaction of input, resuspension,
recirculation, and outflow. Deposition of resuspended Bay sediments
in shallow areas of the bay is a natural occurrence. Such
deposition, however, can rapidly change on a windy day when wind-wave
generated energy can put sediments back into suspension.

e. Direct Ocean Disposal.

(1) Site 1M. This alternative relates to the
proposed use of the site specifically for the Oakland project. The
proposed project would not have cumulative effects at the site, since
the site has not been used. The potential for cumulative effects at
the site would depend upon the need for ocean disposal of other
projects. The evaluation of ocean disposal sites for other projects
would be based on the availability of other appropriate disposal
sites at the time of evaluation. Regulations governing ocean
disposal require that historically used sites, whenever feasible, be
considered. No EPA designated ocean disposal site presently exists
for dredged material- The potential for cumulative effects at Site
1M would be assessed during the consideration of the site for
disposal of material from the other specified project.
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(2) Site Bl. This alternative also involves the
proposed specific use for the Oakland project. Similar potential fcr
cumulative effects at this site as for Site IM would apply.

4.5.2 Chemical/Biological Effects.

a. Present Condition. San Francisco Bay is subject to
numerous overlays of natural, physical processes involving sediment
transport, meteorological and hydrodynamic conditions and human
activities including maritime trade, maintenance and new work
dredging and disposal, municipal and industrial effluent, commercial
and sportsfishing pressure, agricultural and urban runoff. It is
within this complex that the amount of disposal activity must be
viewed. The aquatic ecosystem of San Francisco Bay has long
sustained the abuses of natural processes and human activities for
over a hundred years. As such, many changes to the system have
already occurred and will continue to occur. Wind-wave action cn
shallow areas and high currents in deep waters of the Bay present a
hostile environment to which most established organisms have been
acclimated. However, there is much debate related to the health of
the Bay ecosystem. Although the well-being of the Bay has not
returned to its historic prosperity, the exact cause(s) of its
apparent stress has not been identified and is presently beycnd
scientific understanding. Pollution has been identified as a major
contributing factor to the demise of the Bay's ecosystem. However,
pollution is a necessary detriment in estuaries where human
activities are widespread. "Acceptable" levels of specific
contaminants to receiving waters are necessary and tolerated. It is
reasonable to include as sources of contaminants: urban runoff,
agricultural runoff, effluent discharges (both industrial and
municipal), sewage spills, chemical spills, and atmospheric fallout
(e.g., lead from automotive exhaust). These sources require adecuate
control in order to assign or define acceptable quality standards for
sediments in the aquatic environment of a turbulent Bay.

b. No-Action. Much study and research level effort to
examine the intricacies of the Bay system and influencing forces upon
the system is yet to be undertaken. The National Estuary Program
recently added San Francisco Bay as well as other estuarine systems
to its study areas. EPA has been mandated to provide the lead in the
San Francisco Estuary Project and has developed several committees to
identify major issues. The studies emanating from this effort as
well as other investigations will continue to shed light on the
complex estuarine system and potential cumulative ecological effects.

c. Unrtcted at Alcatraz. The ecological effect of a
large mound of material at the Alcatraz site from the deposition of
the Oakland project and other projects may attract pelagic marine
life by providing an additional shelter in a normally open water
portion of the Bay. The bottom area affected by the mounding would
be spre ad over a greater area than the presently specified disposal
site dimensions, altering the structure of benthic communities in the
vicinity of the disposal site. The natural sandy bottom would be
replaced by a layering of fine-grained sediments (a combination or
mixture of fine sand and clays and silts).
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d. Pre-Dredging Alcatraz with Ocean Disposal Suspended
sediments are a part of the variable nature of the Bay and the
mo uOUS influernc) upon the ecosystem. The disposal of 5.4 x 106

m (7.0 x 10 yd ) at the Alcatraz disposal site over a two
year period will increase the amount of material expected to be
disposed at the Alcatraz site by approximately 30 percent in 1988 and
100 percent in 1989. Assuming that the material complies with water
quality criteria, the resuspended and redistributed material
resulting from disposal at the Alcatraz site will become a part of
the immense sediment regime and will be insignificant to the aquatic
ecosystem.

All dredged material disposed at Alcatraz will have been tested prior
to disposal and will have been approved for aquatic disposal based on
test results indicating that there is no reason to believe that
potential unacceptable adverse ecological impacts would occur. As
these low levels of suspended solids mix with existing suspended
particulates from other sources within the Bay, any contaminants
adsorbed to the suspended solids from disposal activities at Alcatraz
will be mixed with existing suspended particulates decreasing their
overall concentration in the water column and reducing their
effective potential exposure to and bioaccumulation by aquatic
animals present in the Bay.

The contribution of low level contaminants associated with dredged
material from the Oakland Harbor project is a small one when viewed
in light of the continuous influx of true source contaminants.
Contaminants associated with dredged sediments that may be
distributed throughout the Bay as a result of disposal from the
Oakland Harbor project may be fraction Ily available to the array of
marine organisms inhabiting the Bay. However, this is also
applicable to all dredged material allowed to be disposed at the
Alcatraz disposal site and for all marine sediments of the Bay that
are naturally resuspended, redistributed, recirculated and
redeposited in the system.

The contribution of suspended solids from disposal operations at
Alcatraz has been estimated to be small in comparison to other
discharges of suspended particulates into the Bay (Gunther et al.,
1987). Consequently, the impact of dispersed suspended solids from
disposal operations at Alcatraz would be so slight as to be
undetectable.

e. Direct Ocean Disposal.

(1) Site 1M. This alternative relates to the
proposed use of the site specifically for the Oakland project. The
proposed project would not have cumulative effects at the site, since
the site has not been used. The potential for cumulative effects at
the site would depend upon the need for ocean disposal of other
projects. The evaluation of ocean disposal sites for other projects
would be based on the availability of other appropriate disposal
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sites at the time of evaluation. Regulations governing ocean
disposal require that historically used sites, whenever feasible, be
considered. No EPA designated ocean disposal site presently exists
for dredged material. The potential for cumulative effects at Site
IM would be assessed during the consideration of the site for
disposal of material from the other specified project.

(2) Site BI. This alternative also involves the
proposed specific use for the Oakland project. Similar potential for
cumulative effects at this site as for Site 1M would apply.

4.5.3 Socio-economic Effects.

a. Present Condition. San Francisco Bay is a major west
coast port center with the primary commercial ports of Oakland,
Richmond, and San Francisco, contributing substantially to the local
economy. Commercial and sport fishing are important elements of the
local marine-oriented economy. The fishing industry is based on the
fisheries both in the Bay and offshore in the Pacific Ocean. The
fishing industry is highly variable due to natural seasonal and
year-to-year natural conditions which effect the availability of the
fishery resources both in the Bay and offshore.

b. No Action. Even without the project, other ports in
the Bay would likely continue efforts to expand the marine economy.
Unless navigation channel improvement became totally infeasible due
to dredged material disposal restrictions, vessel traffic throughout
the Bay could be expected to gradually increase in both size of
vessel and number. The growth in the remainder of the local port
economy would likely have little impact on the commercial and sport
fishing industries.

c. Unrestricted at Alcatraz. The physical cumulative
effects that the Oakland project may have on the Alcatraz disposal
site in section 4.5.1. The continued unrestricted disposal of
material from San Francisco Bay maintenance dredging projects would
allow navigation in San Francisco Bay to continue for a limited
time. All civilian and military marine navigation is dependent on
maintenance of navigation channels. Unrestricted disposal at
Alcatraz would allow all current port and marina operations to
continue operating without additional cost for maintenance of marine
navigation until additional measures can be implemented - the
designation of either new aquatic disposal sites (in-Bay or in the
ocean) or identification of an appropriate in-Bay disposal site
(including the continued use of Alcatraz). With the addition of
alternative disposal sites, channel availability may decrease,
primarily due to the fiscal impact on smaller harbor operations
(i.e., frequency of maintenance work). These smaller operators may
not all afford to pay the increased cost of dredging and disposal,
and would therefore have to eliminate some channel maintenance work.
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Overall disposal operations would continue as under existing
conditions. The increased accumulation of material in the vicinity
of the Alcatraz site and at the site from the deposition of material
from San Francisco Bay projects would continue to affect bottom areas
at the disposal site with some resultant localized impact on the
fishery resource.

d. Pre-dredging at Alcatraz. Although the increased
cost, as compared to unrestricted disposal at the Alcatraz site,
would not be as great as that for direct ocean disposal, the
additional cost would nevertheless have some minor adverse economic
impact on the Port of Oakland and the maritime economy. Overall
disposal operations would also continue as under existing
conditions. The increased accumulation of material in the vicinity
of the Alcatraz site and at the site from the deposition of material
from San Francisco Bay projects would continue to affect bottom areas
at the disposal site with some resultant localized impact on the
fishery resource.

The requirement for slurried material would also affect suspended
sediment levels in the water column, although the duration would be
short and effects temporary at the disposal site. Fishing at the
vicinity of the site would be limited during the period of dredging
and disposal as fish would be deterred from entering the area of the
site. This would likely have localized, short-term impacts on the
commercial and sport fishing industry. Sport and partyboat fishing
may be compelled to temporarily seek fishing areas elsewhere within
San Francisco Bay to secure resource goals.

e. Direct to Ocean.

(1) Site 1M. Since the ocean site has not been used
previously, the potential for cumulative effects at the site would
depend upon the need for ocean disposal of other projects. The
potential for cumulative effects at Site 1M would be assessed during
the consideration of the site for disposal of material from the other
specified project, if Site IM is considered to be appropriate. Since
no EPA designated ocean disposal site presently exists for dredged
material, regulations governing ocean disposal require that
historically used sites, whenever feasible, be considered. The
determination of appropriateness of use would be based on the
availability of other appropriate disposal sites at the time of
evaluation. The most substantial impact on navigation and navigation
safety would be the fiscal impact. The substantial increased cost of
ocean disposal versus in-Bay disposal would significantly impact
navigation maintenance operations in the Bay. The increased cost
would likely result in closure of many smaller harbors and marinas
and would greatly increase berthing costs for those remaining. Some
existing navigation channels would be closed while marine navigation
opportunities throughout the Bay would be decreased.
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Although direct ocean disposal would eliminate disturbances at the
Alcatraz site, fishing activities would be temporarily diverted from
the given location at the ocean site because of Oakland project
disposal activities. Fishing that may occur at Site IM would be
limited during disposal operations. Since the disposal area
represents a very small increment of the total habitat and fishery
resource available, disposal operations of the Oakland project would
have only short-term and temporary impact on the commercial and sport
fishing industries.

(2) Site Bl. As with disposal at Site 1M, the
cumulative impact on navigation and navigation safety resulting from
the increased cost of disposing all San Francisco Bay dredged
material at Site B1 would be substantial. The adverse impact on
in-Bay navigation would be similar to that described above for Site
IM, but would be greater in proportion to the increased cost above
disposal at 1M.

The cumulative impact on the commercial and sport fishing industries
would be similar to that with disposal at Site 1M. The two proposed
sites are in close proximity in terms of the fishery habitat and
essentially provide the same fishery resources.

4.6 SITE MANAGEMENT AND MONITORING

This section outlines the management and monitoring plan for ocean
disposal based on presently available information and may be modified
based on information from surveys prior to the actual use of the site
or requirements of EPA for the use of the selected site.

4.6.1. Permissible Material Loadings. Since the use of the
site will be for material from the Alcatraz site (or the Oakland
Harbor project), an upper limit on volumes to be disposed at the site
will depend on the production rate of the dredging operation.
Bathymetric surveys of any buildup of material at the selected site
will allow an accurate assessment of future mounding potential.

4.6.2. Disposal Methods. Presently, material is expected to be
removed by clamshell dredge, transported to the site by barge, and
discharged under the water surface by bottom doors while the barges
area are under way within the disposal site boundaries.

4.6.3. Disposal Schedule. Scheduling of dredging and disposal
operations is dependent upon weather conditions. The dredging
operation is presently scheduled to last approximately 16 months.

4.6.4. MonitorinQ the Disposal Site. Section 228.9 of the
Ocean Dumping Regulations (40 CFR) establishes that "if deemed
necessary" the COE's District Engineer or the EPA's Regional
Administrator may establish a monitoring program to supplement the
historical site data (40 CFR 228.9). The monitoring plan will be
developed by determining the appropriate monitoring parameters, the
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frequency of sampling, and the areal extent of the survey. The
factors considered in making this determination include the frequency
and volumes of disposal, the physical and chemical nature of the
dredged material the dynamics of the site physical processes, and the
life histories of any marine species to be monitored.

The primary purpose of the monitoring program is to determine whether
disposal at the site is significantly affecting areas outside the
site and to detect long term effects. Consequently, monitoring must
include surveys of the site and surrounding areas, including
appropriate reference sites and areas which ar likely to be affected
(as indicated by environmental factors, e.g., prevailing currents and
sediment transport). The results of an adequate monitoring will
provide early indication of potential adverse effects radiating from
the site. Knowledge of the gradients facilitates predictions of
future impacts on areas surrounding the disposal site and provides
direction for management of future disposal activities.

4.6.5. Guidelines for the Monitoring Plan. The following
sections outline monitoring requirements for the selected site. As
discussed above, these monitoring requirements will be included in a
management plan.

a. Potential monitoring requirements for the ocean
disposal site are formulated by following general process:

(1) State purpose of monitoring

(2) Specify the objectives

(3) State hypotheses

(4) Design statistically sound sampling and
monitoring activities

(5) Test hypotheses

b. Requirements of the monitoring plan for the site can
be determined by examining the considerations presented below.

(1) Purpose of Monitoring. The purpose of the
monitoring plan is to substantiate the hypotheses related to the
anticipated effects of dredged material disposal in the open ocean.
Of concern to the Oakland project is the potential for movement of
contaminants into the marine environment.

(2) Specific Objectives of Monitoring. The
objectives as identified by the Corps of Engineers are as follow:

(a) To measure the integrity of the material
covering the potentially unsuitable sediments
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(b) To determine change in concentrations of
contaminants of concern in the farfield are of
the disposal site

(c) To determine the movement of contaminants
of concern from the material to benthic marine
organisms

(3) Hypotheses.

(a) The sequence of disposal, positioning of
the discharge, and ratio of cover material to
potentially unsuitable sediments will adequately
isolate contaminants of concern

(b) There will be no significant migration of
these contaminants of concern outside of the
ocean disposal site

(c) There will be no significant
bioaccumulation of those contaminants of concern
by marine organisms

(4) Monitoring Design.

Physical Compartment

(a) Bathymetric surveys will be conducted prior
to, during, and after the construction period to
determine bottom topography changes within and
outside of the immediate disposal site
boundaries.

(b) Bottom sampling will be conducted. The
following objectives would define the sampling
program:

- Material characterization of the site

- Sediment core samples will be taken in the
disposal site to determine cover thickness

(c) Current meters will be installed to collect
prototype current data for additional modeling
inputs.

Chemical Compartment

(d) Bulk sediment analyses of core samples for
contaminants of concern
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(e) Water quality measurements of contaminants

of concern and physical parameters

Biological Compartment

(f) Bioaccumulation analyses of appropriate
marine organisms for contaminants of concern

(g) Trawling in the vicinity of the disposal
site (bottom and mid-water) to determine the
presence/absence of commercial species

(h) Bottom sampling for potential species
diversification or introduction of nuisance
species

(5) Statistical Analyses. Appropriate reference
and/or control stations will be determined. The number of sampling
locations, samples and frequency of appropriate testing, in
conjunction with technical input, will be coordinated with EPA.
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SECTION 6.0 PUBLIC INVOLVEMENT

6.1 REQUIRED COORDINATION

6.1.1 Environmental Protection Agency. The Public Notice for
the Notice of Intent to Use an Ocean Disposal Site under Section 103
of the Marine Protection, Research and Sanctuaries Act (MPRSA) and
the Draft Supplemental Environmental Impact Statement for the Oakland
Inner and Outer Harbor Deep-Draft Navigation Improvement Project was
issued October 20, 1987 and submitted to Region 9, EPA.
Additionally, under 40 CFR 225.2(a), the District Engineer formally
requested concurrence of EPA in designation of candidate ocean
dredged material disposal site (ODMDS), Site 1M, to receive dredged
material under the project.

Under 40 CFR 228.2(b), the Administrator of EPA has 15 days to
request additional information or make his determination. The
Administrator may also request an additional 15 days for a total of
30 days. If additional information is requested, the review period
of 15 days begins upon receipt of the requested information.

On November 5, 1987, EPA requested a 30 day extension to the 45 day
comment period for the Draft Supplemental EIS for the Oakland Harbor
project. Several concerns related to sediment testing and associated
toxicity and disposal alternatives were expressed in general terms.
EPA did not specifically request additional information within the
statutory time period. On November 24, 1987, EPA notified the Corps
of Engineers that additional information was needed and that without
the information could not concur on the use of the preferred site.
EPA also provided comments on the Draft Supplemental EIS and
additional description of the additional information it needed for
concurrence with the proposed ocean disposal in correspondence dated
December 7, 1987. By letter dated December 30, 1987, the Corps of
Engineers provided EPA with additional information related to its
comments and the requested information. Informal discussions between
the EPA and the Corps of Engineers were initiated. On February 17,
1988, EPA indicated that several issues needed resolution before
concurrence on the acceptability of Site 1M could be determined.
Because of the policy issues related to ocean disposal site
designation and the need and use of an ocean site specifically for
dredged material that exist between EPA and the Corps of Engineers, a
technical panel comprised of the two agencies was convened to review
the issues. Refer to Appendix D for the correspondence referenced
above.

6.1.2 Bay Conservation and Development Commission. Ongoing
coordination with the San Francisco Bay Conservation and Development
Commission has been undertaken. Initially, a consistency
determination related to disposal at the Alcatraz site was prepared
and submitted by letter dated February 1, 1988. However, because of
the concerns as perceived by the public and resource agencies as
indicated in the comments on the Draft SEIS, the ocean disposal
alternative has become a propitious choice among opponents and
proponents alike. Since the technical merits of ocean disposal of
dredged material are being intensively reviewed, the Corps of
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Engineers has modified its consistency determination to involve only
the dredging aspect of the project and not the disposal, since the
candidate ocean disposal sites are situated in waters beyond the
State's coastal zone responsibilities.

6.1.3 U.S. Fish and Wildlife Service. The Corps has considered
the views of the Service throughout project development as indicated
by the Coordination Act Reports submitted for the Oakland Outer
Harbor (September 1, 1976) initially recommending ocean disposal at a
100-fathom site for all "highly polluted" sediments (based on
criteria in effect at the time) and subsequent monitoring; and for
the Oakland Inner Harbor (April 18, 1984) recommending additional
Fish and Wildlife studies as appropriate after project authorization,
deposition of dredge material at the Alcatraz site on the "ebb flow
of the tide", and a least tern foraging study. Each of the FWS
recommendations were addressed in the Final EIS for Oakland Inner
Harbor project. By letter of May 22, 1985 the Department of Interior
found that the project was not in conflict with any of their programs
or missions.

Section 2.4 fully discusses all of the alternative disposal sites
considered. A discussion of ebb-tide disposal may be found in
Section 2.6.1. As part of the in Bay Dredge Material Disposal Study,
additional studies of demersal fish are proposed. These studies
include a reconnaissance level survey of existing populations and
distribution, identification of potential impacts, and later field
surveys. A least tern study was conducted and it was determined that
there would be no impact on this endangered species. This
determination was concurred upon by the Endangered Species Office
(letter of November 12, 1987).

Funds were provided in November 1986 for additional planning
assistance and a final Supplemental Coordination Act Report
specifically addressing use of the proposed ocean disposal site. The
Service provided two planning aid letters for the draft SEIS
(February 24, 1987 and August 18, 1987), and at the Corps' request
(by letter of August 6, 1987) agreed to provide the Supplemental
Coordination Act Report by November 15, 1987. Once the results of
biological surveys were available, this information was provided to
the Service to assist in their consultation with the Corps. These
reports were received by the Service along with the Draft SEIS on
October 5, 1987; however, the Service stated that they would be
unable to furnish a Supplemental Coordination Act Report until
January 15, 1988. On January 15, 1988 the Service provided a letter
indicating that no Supplemental Coordination Act Report would be
provided and that additional studies were required.

The Corps has considered the comments of the Service received to
date. The Service's primary concern has been on the perceived
decline in fisheries resulting from dredge material disposal;
however, it has not been demonstrated that historic use of the
Alcatraz disposal site is attributable to this decline. A discussion
of these and other concerns expressed during the draft SEIS public
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review are foutnd in Section 6.3 of this document. The concerns and
recommendations of the Service are discussed in the final S EIS.

The Service has not fully addressed the studies already conducted
(Nybakken, et al. 1984; Kinnetics, 1987a and 1987b), nor have they
provided the Corps with the rationale, objectives, scope or detail of
proposed new studies. The Corps has provided the Service with all
available data and reports, necessary funding and a schedule for the
Supplemental Coordination Act Report submission; however, the Service
has not fulfilled the Corps' request to provide the report even
though contractural funds were provided for this service. Relevant
correspondence is contained in Appendix D.

6.1.4 Regional Water Quality Control Board. In conjunction
with the circulation of the Draft Supplemental EIS for the Oakland
Harbor project, the Corps of Engineers requested that certification
pursuant to Section 404 (b) of the Clean Water Act be granted by the
Regional Board. On 9 October 1987, the Regional Board indicated that
additional information was needed including a final environmental
document and filing fees. Other concerns included water and sediment
quality testing and the potential for groundwater impacts.

By letter dated 4 December 1987, the Corps of Engineers responded to
the Federal concerns related to the State's filing fee requirement.
On 12 January 1988, the Corps of Engineers submitted responses to
specific concerns of the Regional Board and provided the Section
404(b) evaluation related to the proposed disposal at the Alcatraz
disposal site as described in the Draft Supplemental EIS. On 29
January 1988, the Regional Board stated that a filing fee was still
required. Due to the likelihood of the direct ocean disposal
alternative, the Corps of Engineers requested a continuance (from
March to April) on the proposal before the Board related with the
Section 404(b) certification for dredged material disposal at the
Alcatraz site on 3 March 1988. On the same date, Regional Board
indicated that the proposed groundwater monitoring program was
"adequate and acceptable."

6.2 PRIOR COORDINATION

Public meetings and conferences were held throughout the initial
study phase of the project. Associated reports were circulated for
review in order to obtain input and maintain coordination with the
public and private sector. A Notice of Intent to prepare a
Supplemental Environmental (Impact) Statement (SEIS) for the Oakland
Outer Harbor project was published in the Federal Register on
January 13, 1987. The Notice of Intent for the Oakland Inner Harbor
project was published in the Federal Registe" on April 23, 1987.
Subsequently, it was determined that a single SEIS would be prepared
for the two projects.
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The notice of availability for the Draft Supplemental Environmental
Impact Statement (SEIS) was filed with the Environmental Protection
Agency and published in the Federal Register on September 25, 1987.
A Public Notice announcing the availability of the document and the
Public. Meeting on November 5, 1987 was mailed to over 260 agencies,
businesses, groups, and individuals. The S EIS was circulated for a
30-day review to federal, state, and local review agencies; to county
libraries, businesses, environmental groups, commercial and sport
fishing organizations and individuals upon request. At the request
of the Environmental Protection Agency, the comment period was
extended to December 7, 1987 in order accommodate their review of the
draft SEIS.

6.2.1 List of Parties Receivint Draft SEIS. Among those receiving
copies of the Draft SEIS were the following agencies, and groups:

FEDERAL AGENCIES

Federal Maritime Commission

U.S. Department of Commerce
National Oceanic and Atmospheric Administration,

Office of Ecology & Conservation

Pt. Reyes-Farallon Islands National Marine Sanctuary
(NOAA)

National Marine Fisheries Services (NMFS)
Southwest Region
Habitat Conservation Branch
Economic Development Administration

U.S. Department of Agriculture
Agriculture Stabilization & Conservation Service
Forest Service, Region 5
Soil Conservation Service, Regional Ofc.

U.S. Department of Interior
office of Environmental Project Review
Fish and Wildlife Service

Division of Ecological Services, Sacramento
Endangered Species Office, Sacramento

National Park Service
Resource Management, Western Region
Interagency Al:chaeological Services, Western Region

Advisory Council on Historic Preservation

U.S. Department of Transportation
Coast Guard, Pacific Area
Coast Guard, San Francisco Bay
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U.S. Environmental Protection Agency
Office of Federal Activities
Regional Administrator
Regional Library

U.S. Department of Energy

Division of NEPA Affairs

Federal Emergency Management Administration

Federal Highway Administration
Regional Administrator

U.S. Department of Housing & Urban Development
Regional Environmental Officer

U.S. Department of Health & Human Services
Center for Environmental Health

U.S. Representatives in Congress
Hon. Ronald V. Dellums
Hon. George Miller

CALIFORNIA STATE AGENCIES

State Clearinghouse, Office of Planning and Research
Air Resources Board, Evaluation and Planning Branch
Department of Conservation
Department of Fish and Game

Director
Region 3
Marine Research Branch

Department of Boating and Waterways
Regional Water Quality Control Board
Regional Water Quality Board, San Francisco Bay Region
Department of Transportation (CALTRANS)
Department of Transportation Planning, San Francisco
Department of Water Resources
State Lands Commission
Public Utilities Commission
Energy Commission
Department of Health
Department of Parks & Recreation
San Francisco Bay Conservation and Development Conmission
State Historic Preservation officer
Hon. Nicholas Petris, California State Senate
Hon. Elihu Harris, California State Assembly
Speaker's Office, California State Assembly
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REGIONAL, COUNTY AND CITY AGENCIES

Association of Bay Area Governments
Plan and Project Review Division (Areawide Clearinghouse)
ABAG/MTC Library

AC Transit, Research & Planning Department

BART, Director of Planning

Bay Area Air Quality Management District

Metropolitan Transportation Commission

City of Alameda
Mayor
City Manager
Planning Department
Public Works
Library

City of Oakland
Mayor
Director of Planning
Main Library

INTEREST GROUPS

San Francisco Bar Pilots Association
Bendix Environmental Research Co.
Citizens for a Better Environme:it
Entrix Inc.
Great Lakes Dredge & Dock Co.
Kinnetic Laboratories, Inc.
League of Women Voters
Northwest Information Center, Sonoma State University
Oceanic Society

San Francisco Bay Chapter
National Office

Port of Oakland
Pacific Bell Co., Public Works Coordinator
Pacific Coast Federation of Fishery Associations
Save San Francisco Bay Association
Sequoia Audubon Society
Smith-Rice Co.
Stauffer Chemical Co.
Tiburon Center for Environmental Studies
United Analers
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6.2.2 List of Parties Commenting on Draft SEIS. The Corps
received approximately 40 letters commenting on the draft SEIS. The
comments and responses are located in Appendix E and discussed in
summary form in Section 6.3. The final SEIS document will be
distributed to all required review agencies as well as to the
commenting entities and individuals listed below:

FEDERAL AGENCIES

United States Department of Commerce
National Marine Fisheries Services (NMFS) 10-28-87
National Office of Ocean and Coastal Resource

Management (OCRM) 11-9-87
Office of Charting and Geodetic Services (OCGS) 10-30-S-

United States Department of Interior
Environmental Project Review (INTEPR) 11-5-87
National Park Service (NPS) 11-12-87

United States Environmental Protection Agency
Region IX (EPA) 12-7-87

STATE AGENCIES

California Coastal Commission (CCC) 10-7-87

California Regional Water Quality Control Board (RWQCB) 11-25-87

California Resources Agency
California Department of Fish and Game (CDFG) 11-2-87
California Department of Transportation (CALTRANS), District 4

11-3-87
California Department of Transportation (CALTRANS), District 4,

Transportation Studies Branch 10-9-87
California Department of Water Resources (DWR) 11-13-87

San Francisco Bay Conservation and Development Commission
(BCDC) 11-16-87

State Historic Preservation Office (SHPO) 10-6-87

State Lands Commission (SLC) 11-2-87

COUNTY/CITY AGENCIES

Association of Bay Area Governments (ABAG) 12-21-87
Bay Area Rapid Transit District (BART) 7-20-87
County of Alameda, Public Works Agency (Alameda, PWA) 11-6-87
City and County of San Francisco, Clean Water Proram (San Francisco,

CWP) 11-9-87
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PUBLIC INTEREST GROUPS

Bielen and Peterson, Law Office of - petition with 100 signatures
(BP) 11-5-87

California Natural Resources Federation (CNRF) 11-23-87
California Striped Bass Association (CSBA) 11-17-87
California Voters - petition with 25 signatures (CV) 11-5-87
Citizens for a Better Environment (CBE) 11-20-87
Commercial Fisherman's Association (CFA) 11-6-87
Golden Gate Audubon Society (GGAS) 11-18-87
Golden Gate Fishermen's Association (GGFA) 11-9-87
Golden Gate Port's Association (GGPA) 12-8-87
Heller, Ehrman, White and McAuliffe, Attorneys (HEW) 11-20-87
Marin Audubon Society (MAS) 11-19-87
Oceanic Society, S.F. Bay Chapter (SOS) 11-19-87
Oceanic Society, Washington Executive Office (OS) 11-24-87
Pacific Coast Federation of Fishermen's Association, Inc.

(PCFFA) 11-18-87
United Anglers (UA) 10-19-87
Ventana Aluminum (VA) 12-11-87

INDIVIDUALS

Larry Allen Bonds n.d.
Ronald Burch 11-13-87
Christine Conceicao 11-23-87
G. Gasper 11-19-87
Sam Lackey 11-5-87
Pat Osborne 11-5-87
Raymond Wanser 11-18-87
Elizabeth Walsh (+ 8 identical letters signed by other individuals)
11-18-87
Frank Yakushi 11-27-87

LETTERS RECEIVED AFTER CLOSE OF COMMENT PERIOD

League of Women Voters 1-11-88
Peninsula Conservation Center Foundation 1-20-88

6.3 SUMMARY OF DRAFT SEIS COMMENTS AND RESPONSES

The Oakland Outer and Oakland Inner Harbor Deep-draft Navigation
Improvements project has been reviewed by interested Federal, state
and local agencies as well as interested gro'lps and individuals.
Over forty letters and some 450 comments were received discussing the
project and its documentation (i.e., the General Design Memorandum
and Supplement to the Environmental Impact Statement). Individual
responses have been prepared to each of the submitted comments. The
comments and responses are presented in Appendix E of this document.
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The comments on the project and the GDM/SEIS covered a wide array of
issues from aquifers to turbidity. However, there were several
specific issues that were repeated by many of the commenters. A
summary has been prepared to assist interested parties in their
review of the Corps' position on these specific issues. The issues
are: (6.3.1) the environmental consequences of Alcatraz disposal,
(6.3.2) the selection of an ocean disposal site, and (6.3.3)
compliance with statutory laws and regulations. These three issues
are further broken down into sub-topics in the summary that follows.

6.3.1 Environmental Consequences of Alcatraz Disposal.
Concerns were raised with respect to the pre-dredging and slurry
disposal of Oakland Harbor material at the Alcatraz disposal site.
These concerns focussed around the perception of the Bay as a
"stressed estuary" and the purported decline in Bay fisheries. The
broader issue being implied by the comments is " To what extent does
disposal at the Alcatraz site contribute to the overall stress being
applied to the estuary?' This is a very difficult question to exactly
answer. Indeed, the San Francisco estuary has been subjected to
drastic (i.e., stressful) alterations over the last 125 years. Its
surface area has been reduced 40 percent with a corresponding
reduction in the tidal prism. Its pristine fresh water inflows have
been decreased by 60 percent and replaced by a lesser amount of
contaminated water from municipal, industrial, and non-point source
discharges. Its native species populations have declined either
because of increased stress associated with the just mentioned
physical/chemical changes or because of displacement/elimination
resulting from competition with introduced, exotic species. In sum,
the ecosystem has been and is being stressed by the continually
expanding human population and its activities. In this context, it
is almost impossible to sort out the relative contribution that
disposal at Alcatraz makes to the overall "stress" of the estuary.
On the other hand, it is obvious that disposal activities at Alcatraz
are insignificant when compared to the magnitude of the previously
mentioned modifications to the estuary.

Several commenters suggested that the Corps reconsider its position
on both pre-dredging and "slurry" disposal citing California
Department of Fish and Game's data indicating increased turbidity in
Central Bay (following the assumed implementation of slurry disposal
at Alcatraz) and alleging that it is responsible for a recent decline
in Central Bay fisheries. Unlike the stress issue, this is a far
more addressable concern. The actual factors that must be evaluated
with respect to pre-dredging and slurry disposal are: (a) material
distribution in the water column, (b) long term dispersion, (c)
biological effects of turbidity and (d) contaminants associated with
dredged material.

a. Material Distribution at Alcatraz. During dredging
and disposal activities, most of the influence is in the lower water
column at or near the bed. Regardless of the type of equipment that
is used for the pre-dredging excavation, it is the cutting operation
that disrupts the bed and causes increased solids levels. Of course,
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a clamshell bucket will introduce more solids into the water column
as it is hoisted to the water's surface than a lifting technique
using a pipe (e.g., cutterhead or hopper dredge). However, the
suspended solids levels caused by either type of dredging operation
are typically low (100 to 400 mg/i). This level is no greater than
the concentrations measured in the water column in San Pablo Bay on a
windy day. Furthermore, the plume that is created by the cutting
operation is limited to the localized area of the excavation. The
water rapidly clears because the resuspended material only has to
fall a meter or two before it redeposits on the bottom and because
the Alcatraz site is constantly being flushed by tidal currents.
These tidal currents also insure that any oxygen depression caused by
the resuspension of anaerobic sediments is rapidly satisfied.
Reaeration of the water column to 90 percent saturation levels for
dissolved oxygen requires less than a minute under most conditions.
Thus the physical and chemical impacts of the pre-dredging operations
as discussed in the Draft SEIS are considered to be minor in the
context of the dynamic Alcatraz environment.

In a similar manner to dredging operations, disposal operations
cxnducted by either barge or hopper dredge have their greatest impact
in the lower water column at or near the bottom. In the upper water
column, increases in suspended solids concentration are typically in
the range of 200 to 300 mg/i representing only from 5 to 10 percent
of the total amount being discharged. In fact, plume monitoring at
the Alcatraz site measured concentrations of suspended solids no
higher than 120 mg/l in the water column. This material is quickly
swept from the site by tidal currents and dispersed such that the
suspended solids levels return to ambient concentrations within about
fifteen minutes.

Most of the solids from the discharge are concentrated at the bottom.
After the mass of the disposed material impacts the bed, the material
either accumulates as a mound at the point of impact or flows outward
as a fluid mud layer. Clamshelled material (which is extracted by a
bucket in clumps) tends to mound. This is because the excavated
material generally has a low water content and near in situ density;
thus it is rather stiff. Hydraulically dredged material, on the
other hand, has a much higher water content and the cohesiveness of
the material has been destroyed during pumping; thus it tends to act
as a slurry. This slurried material spreads on the bottom more
presenting a greater surface area for erosion than material that
mounds. In addition, it is generally more erodible (i.e., has a
lower shear strength) than material that retains its cohesion. It
was this increased erodibility of slurried material over clumped
material that was the guiding principle for the initiation of the
slurry requirement at the Alcatraz site.

The Alcatraz disposal site has been in use since 1894. The volume of
discharged dredged material at the site has steady increased since
the early 1970's. At that time the number of dredged material
disposal sites in the Bay was reduced from eleven to five and then to
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three sites. The selection of these sites was based upon each's
dispersive nature and desire to achieve the conveyance of some
portion of the discharged material out of the Bay by the tidal
currents. The employment of a slurry requirement was put into effect
after unforeseen material accumulation at the Alcatraz site was
identified. The intent was to enable a greater portion of the
discharged material to be dispersed from the site in concert with the
natural sediment movement in the Bay.

When a slurry is discharged from a hopper dredge or barge, it
descends as a jet to the bottom (convective descent). As previously
mentioned, only.a small portion of the total discharged mass enters
the upper water column. Some sediment is entrained into the lower
water column as this material collapses (dynamic collapse) and flows
along the bottom (passive transport). The solids concentration in
the fluid mud layer is on the order of grams per liter. The
suspended solids concentration of the water directly above this layer
is approximately one gram per liter. Lateral movement of this
material is a function of the amount discharged and the material's
inertia in the horizontal direction. As long as the mass maintains
its integrity and energy is available from the initial release period
or from gravity during movement down slope, the flow will spread.
Consolidation of this material is slow because the particle
concentration is sufficiently high to inhibit the escape of
interstitial water. During the consolidation period, which may take
more than an hour, material is easily eroded by tidal currents.
Thereafter, deposited material is only eroded when the current
velocity exceeds the critical shear strength of the bed.

b. Long-term Dispersion. Following the initial
deposition of sediments suspended either during pre-dredging or
subsequent to material discharge, a portion of the material is again
resuspended and carried from the site by tidal currents. Dredged
material retained at the site, based on monthly bathymetric surveys
and logs of disposal quantities, is calculated to be 20 percent
within 305 m (1000 ft) of site center and 30 percent within a 610 m
(2000 ft) radius of site center. An additional 5 to 10 percent (7.5%
is used for subsequent calculations) is estimated to have been
deposited in the bathymetric depression on the east and south
perimeter of the site. This material accumulated through gravity
induced flow of the fluid mud fraction of material deposited during
the passive transport phase.

It follows that slightly more than half (52.5%) of the total material
discharged at the site is resuspended and transported from the
vicinity after initial deposition by the strong currents. The
erosional capacity of the site for the high water content, fluid
material (1.3 g/cc or less) is much higher than the amount of
material deposited (Teeter, 1987). Thus, combined with the ten
percent lost to the water column during the convective descent phase,
approximately five-eighths (62.5%) of the material discharged at the
site is dispersed and transported from the site. In light of the
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above, it s estimated that innually five-eighths (62.5%) of the 3.3
million m (5.0 million yd ) of dredged matefial discharged at
the site, or 2.4 million m3 (3.1 million yd ) is added to the
Bay's suspended and surficial sediment regime.

The ultimate fate of this eroded material must be estimated from
circumstantial evidence because quantitative data are lacking.
Useful information is available from previously conducted field work
looking at Central Bay water quality and geomorphic conditions.
First, all suspended sediment plumes tracked during recent field
investigations (SAIC, 1987a and 1987b) at Alcatraz moved in an
east-west direction. The suspended material did not disperse
significantly in a north-south direction. Second, geomorphic
evidence that is useful includes an investigation of erosion and
accretion patterns gleamed from historic surveys (Smith, 1963) and
studies of the movement of bedforms in Central Bay (Rubin and
McCulloch, 1979).

Smith (1963) developed estimates of historic sedimentation patterns
for the years 1855-1948. His data indicate that the highest shoaling
rates have occurred along the flanks of the deep water channels i.
water depths of 3 to 9 m (10 to 30 ft). These areas are located
along the fringes of Berkeley Flats on the east side of Central Bay
and along the fringes of San Rafael and Corte Madera Flats on the
western side. Intermediate shoal areas are adjacent the high
shoaling areas in water depths of 1.2 to 3 m (4 to 10 ft). Large
intermediate shoal areas are located in northern Berkeley Flats, San
Rafael and Corte Madera Flats, Richardson Bay and along the San
Francisco waterfront. The deep water channels of Central Bay
including Richmond and West Richmond Channels, Raccoon Strait and the
Golden Gate have shown little or no shoaling. The southern portion
of Berkeley Flats has experienced moderate to high scouring.

The channel margins in Central Bay have experienced the highest rates
of shoaling as a result of diminishing current and wave action.
These deposition zones are too far away from the channel axis to be
affected by current generated erosion and too deep to be affected by
wave generated erosion. The deep water channels of Central Bay
appear to be in approximate dynamic equilibrium as a result of
scouring action of currents. The shallow sub-tidal flats such as
Berkeley Flats also appear to be in approximate dynamic equilibrium
as a result of scouring by wind-wave action.

Rubin and McCulloch (1979) investigated bedform movement in Central
Bay. They found that many of the bedforms are very active under
normal tidal conditions. Bedforms asymmetry was used to deduce the
net direction of bottom sediment transport. In general, the
transport of bed material was determined to parallel with the
circulation and velocity characteristics of tidal flows. The narrow
stricture at the Golden Gate produces ebb and flood jets as tidal
flow accelerates to pass through the opening. These jets tend to
move sediment away from the Golden Gate portal. Lower velocity flows
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coarring between the jets and shore were ebb dominant within the Bay
and flood dominant outside. These flows tend to move sediment toward
the Gate. There are boundaries between these mobile zones that form
ridge lines, and one of these lines is in the area of Alcatraz
Island. The asymmetrica-i sand waves at that location indicate that
the bed is moving east to the north of the island and to the west cn
the south side of the island (Figure 10, Rubin and McCulloch, 1979).

Extrapolating from the findings of these three studies, it appears
that the dominant direction of sediment transport, whether suspended
or surficial load, under normal tidal circulation is in an east-west
alignment in Central Bay. Of course, under extreme events, such as
high freshet conditions or coastal storm episodes, tidal circulation
patterns may not dominate in determining predominate accretion and
erosion patterns. However, during normal periods, sediment transport
in the northern part of Central Bay appears to be oriented to the
east and transport in the southern part oriented towards the west.
This conclusion is supported by the reported accretion and erosion
patterns of San Pablo Bay and South Bay. Movement of sediment at the
bed appears to occur under conditions of flood predominance into San
Pablo Bay and upstream (Conomos et al., 1979). Movement of sediment
out of South Bay has been suggested by Krcne (1979) and Conomos et
al. (1979).

Thus, returning to the fate of material discharge at Alcatraz, the
ten percent in the water column is probably about equally divided
between being carried out the Gate and farther into the Bay. The
portion moving into the Bay probably settles in an accretion zone
near one of the channel margins. The material that is subsequential
eroded from the settled deposit at the Alcatraz site and in the
depression to the southeast probably moves toward the Gate wit.h a
portion shunted back into the Bay as it approaches the Gate. Using
the San Francisco Bay-Delta hydraulic model studies of dredged
material disposal (Schutz, 1965) to estimate movement of this
transient material, those studies indicate about 47% of the material
discharged at Alcatraz moves out the Gate and about 53 percent moves
back into the Bay. The portion that moved into the Bay was
distributed with 2 percent moving into San Pablo Bay, 28 percent
remaining in Central Bay, 22 percent into upper South Bay and one
percent into lower South Bay. The 47 percent actually equates to
about 25 percent of the initial deposit that moved from the site, and
the 53 percent equates to 27.8 percent of transient deposit.

In summary, the percentage of discharged material that is retained in
Central Bay is approximately 50 percent -- 37.5 percent retained at
Alcatraz and 12.8 percent (7.8% from the bed and 5% in the water
column) being widely distributed over the Bay. Upper South Bay (the
area encompassing the Port of Oakland, Alameda and south to the San
Mateo Bridge) receives approximately 6.1 percent of the transient
deposit and possible some small percentage (less than 1%) of material
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suspended in the water column. The amount of material that is lost
from the Bay environment to the ocean is approximately 30 percent
(24.7% from the transient deposit and 5% in the water column).

c. Biological Effects of Turbidity. With respect to the
recently reported fisheries declines in Central Bay being an
outgrowth of the slurry requirement, history at the Alcatraz site
suggests otherwise. Historically, most of the Corps of Engineers
dredging in San Francisco Bay has been accomplished with hopper
dredges which produce a slurried discharge. This practice has
continued for many decades. To this point, there have been no fish
kills reported or declines correlated with this ongoing disposal
activity at the site. Turbidity resulting from disposal operations is
a short-term phenomena, especially when compared with wind wave and
run-off caused turbidity. Also, recent attempts to have clamshell
dredgers slurry their dredged material before disposal have not been
completely successful. The equipment is not capable of producing a
homogeneous slurry. Therefore, there has been no significant change
in historic operational procedures at Alcatraz or in local water
quality.

With respect to the alleged fisheries decline, available data do not
correlate well with the reported turbidity levels. Sport fishing log
entries indicated above-average fishing in 1983, yet the highest
levels of turbidity were indicated by the Secchi disc data for the
same time plrio-d. Reports of the worst sportfishing in the seven
year period from 1980 to 1987 occurred in 1987, bLt turbidity levels
were third highest of the seven year period. Fi3hing success was
better in 1986 than 1987; but turbidity was reportedly higher in 1986
versus the 1987 period. Sport fishing boats leaving Central Bay in
September 1987, due to poor Striped bass fishing (alleged to be
caused by elevated turbidity in Central Bay), moved to the more
turbid waters of San Pablo Bay and Suisun Bay. Thereafter, it was
reported in local papers that individuals were catching their legal
limit on numers occasions. If Striped bass were being caught in
more turbid waters in San Pablo Bay to the legal limit, it is
illogical to charge that too much turbidity was the driving influence
in their migration from Central Bay.

As noted, high turbidities at sampling stations in the vicinity of
Alcatraz have been reported (CDFG, unpublished data) over the last
two years. It is alleged that disposal at Alcatraz is responsible
for these reported high levels. However, the levels and the timing
of the "high" conditions are not consistent with the actual
operational implementation of the slurry requirement nor commensurate
with the intensity of disposal activities at the site.

Procedures for implementing the slurry requirement (which only relate
to clamshell dredging activities) had to be developed, and slurry
disposal was not truly operational until September 1987. During the
late summer and fall of 1986, when the highest level of turbidity was
reported, disposal activity was lower than it had been for several
years. Moreover, during the same period, turbidity monitoring of the
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II - I

site was being undertaken as part of the Alcatraz Dredged Material
Disposal Monitoring Study. It was found during this study that the
influence of tidal circulation in the Bay was the most important
factor determining turbidity at the disposal site. Measurements of
percent light transmission in the mid-water column was shown to be
correlated with tidal stage and not with current velocity. The
highest turbidity levels were measured immediately after slack low
water; whereas the lowest turbidity levels occurred immediately after
slack high water. Thus the highest levels were recorded after the
sediment laden waters from the shallow areas of the Bay had moved
across the site on ebb tide; and the lowest levels followed the
flooding of relatively clear waters from beyond the Golden Gate.
This pattern moved back and forth across the disposal site with the
change in tide. The intensity of disposal activity and the speed of
the currents at Alcatraz did not significantly alter suspended
sediment levels in the mid and upper water column.

Therefore, it is extremely unlikely that the on-going disposal
activities at Alcatraz exerted a measurable influence on the
turbidity levels in the mid and upper water column in Central Bay.
Since San Francisco Bay is naturally turbid, the data collected from
the overall CDFG sampling program must be considered with respect to
turbidity conditions throughout the Bay. To establish a direct
cause/effect relationship by examining an exiguous data set from
stations in the vicinity of the Alcatraz site only and relating the
findings to disposal activities at the Alcatraz site is problematic.
This approach does not reflect the activity and condition of the
Bay-wide sediment regime outside of Central Bay during the sampling
period. As an example, the storms of 1986 caused large quantities of
suspended solids to be flushed into the upper Bay system, and their
distribution continued into 1987.

In view of the above information, it does not seem reasonable to
believe that recent attempts to have all materials disposed at
Alcatraz in a slurried form is an important contributing factor in
Central Bay's declining fish harvests.

On the other hand, turbidity levels at the bed associated with fluid
mud movement may have been quite high. As the discharge spreads
along the bed, non-motile benthic organisms will be blanketed the
flow. Furthermore, the dissolved oxygen level an area being
influenced by the fluid mud spreading will be depressed. In the flow
itself, the oxygen level can be less than ten percent of saturation
as the oxygen demand of organic-sulfide rich material is exerted.
The dissolved oxygen concentration in the overlying water at the
interface with the mud may be depressed 50 perqent, but tidal mixing
in the area will cause reaeration within minutes. The ramifications
of fluid mud spreading are limited to the immediate benthic zone
being covered. The pelagic zone is not impacted by this phenomena.
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In summary, the potential adverse physical or chemical effects
associated with either pre-dredging or slurry disposal are limited to
the bed and near-bed area. The bed area influenced by the discharge
of clumped or slurried material includes all of the Alcatraz disposal
site. The slurried material may effect areas outside of the site if
a fluid mud flow spreads beyond the boundary of the site. The
overlying waters at the site are not influenced physically or
chemically in a manner that is potentially hazardous to pelagic
species.

d. Contaminants. The potential for contaminant release
following the discharge of dredged sediments at Alcatraz is an
legitimate concern. However, ambient concentrations of contaminants
found in San Francisco Bay waters are also potentially accessible to
.marine organisms. The degree of accessibility will vary depending
upon the particular contaminant and its available chemical form, the
individual organism, and the environmental conditions (i.e., water
temperature, salinity, pH, etc.). These released contaminants are
more readily available to marine organisms through respiratory
exchange than similar constituents associated with sediment
particles. This conceptual potential for impacts due to release of
contaminants during disposal has been realized for years. The
elutrnate test was created to measure this potential. This test has
been required for regulatory approval, as contained in national
statutory water quality regulations, of dredged material disposal
since the late 1970's. Potential for dredged material to release
pollutants to the water column in significant amounts has been shown
to be small based on the historic data base derived during this
testing.

Beyond the laboratory findings, numerous field studies have been
performed investigating the discharge of dredged material containing
high concentrations of a wide variety of metals and organic
contaminants from hoppers, barges and pipelines. The overwhelming
preponderance of evidence from these studies demonstrates no
unacceptable adverse impacts on the water column from contaminants in
dredged material (see Appendix A for a more detailed discussion).

Contaminants associated with sediments have the potential to cause an
adverse biological impact following their accumulation by organisms.
However, the mere presence of contaminants in the sediment does not
mean that a biologically significant effect will occur as a result of
disposal of this material (Brannon et al. 1975; Bricker, 1974; Lee
and Plumb, 1978). Only a very small fraction of the contaminants
present may be available for uptake by an organism. In addition,
there are no numerical criteria to identify the level at which a
contaminant associated with marine sediments may cause a significant
ecological effect. For that reason, bioassay Lnd bioaccumulation
testing are conducted.
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The bioaccumulation results from initial testing of Oakland Harbor
sediments showed statistically higher concentrations of chromium,
lead, and zinc in the tissue of clams exposed to sediment from
several areas within Oakland Harbor than in tissues of clams exposed
to a reference sediment. However, a statistically significant
bioaccumulation in organisms living in a test sediment as compared to
organisms living in a reference sediment does not necessarily imply
that an ecologically important effect will occur in the field.

Statistical differences in test data are only used as a tool to
evaluate the variation in the response of test organisms. For this
reason, a number of factors must be evaluated including the magnitude
of the difference from the reference as well as the comparison of the
actual tissue concentration to values reported in the literature and
FDA type limits.

Elutriate testing of material from Oakland Harbor indicated that the
concentration of copper and zinc at one station (Oakland Inner 1cc)
exceeded the State Water Quality objective by 1.5 times without
considering mixing. The mercury concentration at Station 3cc in the
Inner Harbor was approximately 2.3 times the State Water Quality
objective without considering mixing. However, mixing zone
calculations indicate that water quality standards would not be
exceeded as a result of Oakland Harbor dredging, Alcatraz disposal or
ocean disposal of project material for any of the parameters or the
sites for which testing has been performed.

Although several suspended particulate phase animal bioassays and
several solid phase bioassay showed statistically greater toxicity in
the test sediment as compared to the reference sediment, this does
not necessarily indicate that adverse toxicity will occur in the
field. The bioassay and bioaccumulation data were analyzed with the
ssisance of personnel from Waterways Experiment Staticn (WES). WES

is a research facility of the Corps of Engineers that studies dredged
material disposal and environmental effects nationwide. Its initial
5-year program, the Dredged Material Research Program, began in 1973
and expended $33 million in dredged material research. Under the
advisement of WES personnel and after evaluating the results of
toxicity and bioaccumulation testing collectively, it is the Corps
best professional judgement that the material from Oakland Inner and
Outer Harbors, with the exception of sediments from areas adjacent to
Schnitzer Steel and Alameda Gateway (formerly Todd Shipyard), are
suitable for unrestricted disposal at Alcatraz or an ocean site.
Material from Schnitzer Steel and Alameda Gateway are suitable for
disposal at an ocean site provided that it is isolated from the
marine environment by capping with an acceptebly clean material.

6.3.2 Selection of an Ocean Dispcsal Site. There were numerous
comments concerning the selection of an appropriate ocean site to
receive the proposed discharge of the Alcatraz pre-dredging. The
U. S. Environmental Protection Agency and the U.S. Army Corps of
Engineers have developed the concept of delineating the area in which
it would be operationally and economically feasible to transport and
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discharge dredged material prior to locating candidate ocean disposal
sites. Candidate sites are then chosen from within the bounds
determined and evaluated for suitability as dredged material disposal
sites. The demarcated area is called the Zone of Siting Feasibility
(ZSF). A Zone of Siting Feasibility Analysis has been prepared for
dredged material disposal in the Gulf of the Farallones off San
Francisco. The ZSF has been determined to be the area included by a
24 nmi radius drawn from Pt. Bonita.

40 CFR 228.5 (e) requires, "whenever feasible, designate ocean
dumping sites beyond the edge of the continental shelf and other such
sites that have been historically used." The requirement is
satisfied in this case because any site beyond the edge of the
continental shelf lies outside of the determined Zone of Siting
Feasibility (ZSF). Almost anywhere along the west coast of the
United States, a ZSF extending 24 nmi off coast would include several
potential sites of depth greater than 100 fathoms. Because the
continental shelf is relatively wide off San Francisco in the Gulf of
the Farallones, the designated ZSF does not include a deeper site.
Depth however, is not a factor that determines operational or
economic feasibility. Because use of any hypothetical site outside
of the ZSF has been determined to be impracticable usinq the ZSF
analysis, study and sampling of such a site was not performed.

Present navigation in the Gulf of the Farallones by commercial,
military, fishing, and recreation vessels presents a potential
danger. The U.S. Coast Guard has established the OVMRS radar to
monitor vessel movement To this traffic, disposal operations could
add several round trips each day of tugs with one or two barges in
tow. Vessels will depart from established traffic lanes and
operations will continue at night and during periods of inclement
weather or reduced visibility. Not all smaller vessels are equipped
with radar or are easily visible on the radar screens of larger
vessels. Operating under the umbrella of safety provided by the
OVMRS radar will provide a greater degree of prctection for both the
barge operators and the pilots of other vessels in the Gulf. The
Corps of Engineers has determined that an area within the radar range
of the U. S. Coast Guard is an appropriate area in which a dredged
material disposal site can be located. Navigation safety of a
dredged material disposal operation within a heavily used traffic
zone can and should be effectively tracked. The breadth of fishery
resources off the coast of San Francisco is quite sizable. A vast
area of significant marine resources have been granted protection
from undue human disturbance, with the exception of fishing, in the
Gulf of the Farallones' Marine Sanctuary. The Corps of Engineers has
received the comments from the referenced resource agencies and
fishing interests and acknowledges the call for transporting and
disposing material in water as deep as possible as a factor that must
be considered. However, the selection of a suitable location for
dredged material is made after considering many factors besides
fishery resources.
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6.3.3 Compliance with Statutory Laws.

a. Nationai Environmental Policy Act. Some commenters
challenged the adequacy of the draft SEIS under NEPA, citing the need
for more information or for consideration of other alternatives. The
final SEIS, in response to comments of agencies and the general
public, expands the information on environmental conditions and
effects and modifies slightly the alternatives discussed in the draft
SEIS. The process and procedures mandated by NEPA have worked well
in the develooment of information on the alternatives on which to
select a plan.

b. Clean Water Act. Some commenters qTuestioned whether
there was enough information to make an adequate evaluation as
required under Section 404(b)(1), and stated that in-Bay disposal
would violate the Act and its implementing regulations. The SEIS
provides additional information to demonstrate compliance. See
6.3.1.d. above for a general discussion on water quality. (Disposal
at ocean sites is exempt from the requirements of the Clean Water
Act, but comes under the Marine Protection, Researzh, and Sanctuaries
Act.)

c. Marine Protection, Research, and Sanctuaries Act (or
"Ocean Dumoing Act." Concerns were raised that there was
insufficient testing to demonstrate that dredged material was
suitable for ocean disposal, that those data available showed that
the materials were contaminated, and that other ocean disposal sites
should be considered. The SEIS provides additional Lnformation on
all of these issues and establishes that the work will be in
compliance with this Act. See the summaries at 6.3.1.d. and .3.2.
above for a summary.
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APPENDIX A

WATER AND SEDIMENT QUALITY

BACKGROUND

Introduction to Testing Requirements

The Environmental Protection Agency's (EPA) regulations
implementing the Marine Protection Research and Sanctuaries Act
(MPRSA) (40 CFR 220 et sea) describes the testing procedures required
to evaluate the ecological impact of the discharge of dredged
material into ocean waters. Under this regulation, animal bioassays
must be conducted on the proposed dredged material unless the
material meets specific exclusion criteria (40 CFR 227.13). All
tests of sediment from Oakland Harbor and Alcatraz were conducted in
accordance with procedures described in the EPA/USACE joint
implementation manual for MPRSA (EPA/USACE 1977). The results were
interpreted according to guidance described by Peddicord et al.
(1986) which presents a systematic approach for evaluation of these
data. This guidance is based on more than 15 years and 100 million
dollars of research. It was developed after considerable
consultation and peer review by numerous scientists and technical
experts in the field of aquatic toxicology and contaminant mobility.

In 1987, the U.S. Army Corps of Engineers, EPA, and the
California Regional Water Quality Control Board, San Francisco Region
determined that the water column testing (elutriate testing) that was
being conducted on dredged material to be disposed of in San
Francisco Bay was not adequate to determine potential benthic
impacts. Therefore, new testing procedures were selected for
evaluating the discharges of dredged material within San Francisco
Bay in accordance with EPA's regulations implementing Section 404 of
the Clean Water Act (CWA) (40 CFR 230 et seq). These procedures
follow a tiered testing approach, including chemical analyses of
sediment which replaces the chemical analyses of the elutriate of the
sediment sample as required by PN 78-1. In the initial evaluation,
dredged material is determined to be suitable for disposal within San
Francisco Bay without testing if it meets specific exclusion criteria
(40 CFR 230.60). If material does not meet the exclusion criteria,
chemical analyses are then conducted on the proposed dredged material
with the results compared to similar testing performed on material
from the disposal site environs. In addition to chemical analyses of
the proposed dredged material, a bivalve larval bioassay is required
in order to obtain wate- quality certification under Section 401 of
the CWA. If the concentration of contaminants in the dredged
material is substantially greater than in material from the disposal
site, additional testing, which may include bioassay and
bioaccumulation testing, is then required.

Water Column Impacts

When dredged material is placed in an aquatic environment, there
is a conceptual potential for impacts due to release of contaminants
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into the water column during disposal, although this potential has
rarely been realized in the field. The potential for water-column
impacts due to contaminants released by dredged material disposal has
been recognized and intensively studied for years. These studies
have included dredged material containing high concentrations of a
wide variety of metals and organic contaminants discharged from
hoppers, barges, and pipelines, and have included both laboratory and
field investigations. The overwhelming preponderance of evidence
from these studies demonstrates no unacceptable adverse impacts on
the water column from contaminants in dredged material (Arimoto and
Feng, 1983; Brannon, 1978; Burks and Engler, 1978; DeLoach and
Waring, 1984; Hirsch et al., 1978; Stewart, 1984; Sullivan and
Hancock, 1977; Tatem and Johnson, 1977; Tramontano and Bohlen, 1984;
Wright, 1977 and 1984).

The standard elutriate test (Keeley and Engler, 1974; Engler,
1976; EPA/USACE, 1977), which is a simplified simulation of the
dredging (hydraulic) and disposal process, approximates the fraction
of chemical constituents that are potentially available for release
to the water column when sediments are dredged and disposed
through the water column (Peddicord et al., 1986). The results of
the chemical analyses of the elutriate are usually compared to the
appropriate water-quality criteria. It is the Corps of Engineers
best professional judgement that elutriate data should be compared to
acute toxicity (short-term) criteria rather than chronic toxicity
(long-term) criteria because dredging is a short term discharge
rather than a continuous discharge. Furthermore, dredged mnaterial
suspended in the water column as well as dissolved constituents will
be rapidly mixed with the receiving water at the disposal site. All
chemical analyses as well as bioassays of the Eiutriate must also be
interpreted in light of the mixing that will occur at the disposal
site (40 CFR 227.13, 40 CFR 227.2*7 and 40CFR 230.61). This is
necessary since biological effects (which are the basis for water
quality criteria) are a function of biologically available
contaminant concentration and exposure time of the organism. Both
concentration and time of exposure to a particular concentration
change continuously in the field. Since both factors will influence
the degree of biological impact, it is necessary to incorporate the
mixing expected at the disposal site in the interpretation of
chemical and biological data. Disregarding mixing zone
considerations, which ignores the assimilative capacity of the
receiving water, will result in increased disposal cost with little
concomitant reduction in potential adverse impacts for most discharge
operations (Peddicord, et al., 1986).

Chemical testing of the elutriate does not provide information
about all potentially harmful chemicals, nor does it provide
information about possible synergistic effects of contaminants. To
address these concerns and to assess the potential environmental
effect of suspended sediment in the water column, suspended
particulate animal bicassays are conducted. In order to interpret

-us data, it is necessary to first determine whether toxicity of the
*-st medium (suspended particulate phase) is statistically greater
-:±-n that of the reference water. Statistical significance is used
r... is measure o, the degree of variability of the data and to
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determine if differences in the means of the reference and test are
real. It is not used as an interpretive end point. If there is a
statistically significant (real) difference in means, then
professional judgement is used to determine the environmental
significance of the difference. First, it is necessary to determine
the LC50 (or EC50) which is the concentration that is toxic to 50
percent of the organisms. If the LC50 (or EC50) is greater than 100
percent of the test medium, it is obvious that the dredged material
is not toxic in this phase. If the LC50 (or EC50) is less than 100
percent of the test medium it is necessary to determine whether the
Limiting Permissible Concentration (defined as .01 LC50 or .01 EC50)
would be exceeded at the disposal site when mixing is taken into
account (EPA/USACE, 1977). The use of the LC5O (or EC50) in
determining whether dredged material is acutely toxic in the liquid
and suspended particulate phase is based on established standard
procedures in the field of aquatic toxicology for assessing the
toxicity of wastewater effluents as well as most chemicals of
concern.

Benthic Impacts

Background. Of greater environmental concern than water column
impacts, is the effect of the material which settles to the bottom of
the disposal site. This is because bottom dwelling animals live and
feed in and on the deposited dredged material for extended periods.
No chemical procedures exist that will determine the environmental
activity of any contaminants or combination of contaminants present
in the solid phase of dredged material. Studies conducted by the
Corps of Engineers indicate that very little of the contaminants
contained in dredged material is available to organisms (Engler,
1981). The percent varies from sediment to sediment and is difficult
to measure. The contaminants are distributed in the dredged material
between the water soluble phase (pore water or interstitial water)
and the sediment solid phase. Contaminants in the interstitial water
are biologically available although this represents only a small
fraction of the total contaminant concentration in the dredged
material (Brannon, 19878). The concentration of trace metals in the
interstitial water of sediment from San Francisco Bay ranged from 0
to 1.6 percent of the total concentration of metal in the sediment
(Serne and Mercer, 1975). Extensive research has been conducted in
partitioning of the sediment solid phase to evaluate the potential
mobility of contaminants.

Brannon et al. (1976) reviewed the existing literature and
described five sediment slid phases (chemical contaminant locations)
that regulate the mobility and potential bioavailability of trace
metals. Gambrell and Patrick (1988) described similar sediment
phases. These are:

1. Adsorbed on the surface of charged mineral and organic surfaces.
This location is predominated by cations that are sorbed onto
negatively charged ion-exchange sites on clays, onto Fe and Mn
oxide phases, and onto negatively charged organic particulates.
This phase is in equilibrium with the water-soluble phase
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(Jackson, 1958). And the ions are readily sorbed or desorbed
when the salinity changes or when the concentration of the
respective cations changes in the water-soluble phase (DeGroot,
1973). The chemical forms found in this location may affect
water quality during dredging and disposal operations because
they can mobilize to some extent when the dredged material is
mixed with water (Lee and Dlumb, 1974).

2. Oxides, hydroxides. and hydrous oxides of Mn and Fe that exist as
particulate coatincts or discrete particles. This sediment phase,
commonly known as the reducible phase, will dissolve to some
extent under reducing (anaerobic) conditions or form relatively
insoluble precipitates in the form of insoluble hydrous oxide
precipitates under oxidizing (aerobic) conditions (Gotoh and
Patrick, 1972; Gotoh and Patrick, 1974; Jenne, 1968). These
hydrous oxides have a high surface area and readily scavenge
trace metals and phosphate by coprecipitation or sorption (Bray,
Bricker, and Troup, 1973; Goldberg, 1954; Krauskopf, 1956; Jenne,
1968; Lee and Plumb, 1974).

3. Chemical bound in organic matter. This phase contains many
chemical compounds and complexes that vary in stability from
immediately mobile, easily decomposable, moderately decomposable,
to resistant to decomposition (Jackson, 1958). Potential release
from this phase into dredging and/or disposal site water would
depend on the portion of the organic phase that could be
leached. The rate of decomposition and subsequent release of
dissolved species at the disposal site depends upon the
composition of the organic matter and the intensity of bacterial
activity (Ponnamperuma, 1972).

4. Chemicals bound with sulfides. This phase is usually extracted
concurrently with the organic phase. In marine sediments this
phase may tie up a substantial amount of contaminants such as
iron, zinc, copper, lead, mercury, and cadmium that form highly
insoluble and relatively stable sulfide compounds in soils and
sediments where reducing conditions are intense and sulfide is
present (Holmes et al., 1974; Ponnamperuma, 1972; Lindberg at
a., 1975; Lisk, 1972; Connel and Patrick, 1968; Garrels and
Christ, 1965). Some oxidation of metal sulfides will occur
during dredging and disposal operations, releasing trace metals
that will be rapidly removed from solution by sorption on charged
particles, organic matter, hydrous metal oxides, and
precipitation reactions (Goldberg, 1954; Krauskopf, 1956; Jenne,
1968; Gardiner, 1974). At the disposal site, reduction will
rapidly reestablish a stable, unavailable sulfide phase.

5. Residual Phase (bound within the crystalline lattice of sediment
particles). This phase is the ma-o location of a great number
of chemical species in the sediment (Presley et Al., 1972; Chen
et al., 1976; Serne and Mercer, 1975). These constituents can be
released to solution only under chemical conditions vigorous
enough to destroy the crystalline structure of the mineral
lattice. These constituents are essentially unavailable in the

A-4



sedimentary environment (Bricker, 1975).

Bioavailability of Contaminants. Bioavailable contaminants can be
found usually in sediment pore water as discussed above and the
exchangeable fraction (phase 1). The bioavailability of contaminants
in phases 2, 3, and 4 is rather limited and can be influenced by
oxidation reduction conditions in the environment (Gambrell and
Patrick, 1988). The residual phase (phase 5) is not available to
organisms.

Organic compounds such as PCB's and chlorinated pesticides and
hydrocarbons are strongly adsorbed and associated with silts, clays,
and organic matter in sediments thus limiting their availability
(Garnbrell et aL, 1984; Chen et aL, 1976). These compounds also can
become adsorbed to the large surface area of any hydrous oxides of
iron and manganese formed under aerobic conditions and are
essentially not readily available to organism (Gambrell and Patrick,
1988; Pionke and Chesters, 1973).

Based on the above discussion, it is apparent that a large
fraction of contaminants present in dredged material is not readily
bioavailable. However, at present it is not possible to accurately
predict what fraction will be bioavailable. In order to assess the
environmental effects of deposited dredged material, solid phase
bioassays are performed with appropriate sensitive organisms.

Rubinstein et al. (1983), at EPA's Environmental Research
laboratory of Gulf Breeze, Florida, conducted bioaccumulation studies
on sediment containing elevated concentrations of Cadmium, Mercury,
and PCB's. They stated that results of this study support the
contention that sediment concentration alone does not reflect
bioavailability. In fact, the most highly contaminated sediment in
that study produced the lowest PCB bioaocumulation factor and did not
result in measurable uptake of Mercury and Cadmium. These results
reaffirm the earlier findings of DiSalvo and Hirsh (1978) that there
is no relationship between bulk sediment concentrations and
bioaccumulation by aquatic organisms. It was concluded by Lee and
Plumb (1974) that a bulk sediment analysis was not adequate to assess
water quality effects and would not result in any level of
environmental protection. Numerous other reviewers and investigators
have come to the same conclusion (Brannon, 1978; Jones and Lee, 1978;
Brannon, et al., 1976; DiSalvo and Hirsh, 1978; Brannon, et al.,
1978). Brannon et al. (1978) and Jones and Lee (1978) have shown
conclusively that bulk sediment analyses cannot predict long-or
short-term release of contaminants. Other investigations (DiSalvo
and Hirsh, 1978) have shown no relationship between bulk sediment
concentration and bioaccumulation by aquatic organisms.

Aquatic bioassays do not precisely predict environmental effects
in the field but do provide a qualitative estimation of those
effects. Consequently, the interpretation of bioassay data is
somewhat subjective (Peddicord et a., 1986). Bioaccumulation data
is even more difficult to interpret than bioassays because in many
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cases it is impossible to quantify either the ecological consequences
of a given tissue concentration of a constituent that is
bioaccumulated or even the consequence of that body burden to the
animal whose tissues contain it (Ibid.). Recognizing the difficulty
in interpreting bioassay and bioaccumulation data, a working group
consisting of scientists from EPA and the Corps as well as recognized
scientific experts in a wide variety of relevant discipl.h'es was
convened at Waterways Experiment Station to address this problem
M2b ). At the end of the meetings, consensus was reached on the
following two points related to the regulatory interpretation of
properly conducted aquatic bioassays and bioaccumulation testing of
dredged material:

a. There is a cause for concern about unacceptable adverse
toxicity impacts in the field when laboratory tests result in greater
than 50 percent toxicity attributable to the dredged material (i.e.,
toxicity of the test sediment greater than 50 percentage points above
the control).

b. Bioaccumu!ation data can be interpreted in relation to human
health, but evaluation of ecological impacts of bioaccumulation is
much less certain at present- Tentative assessment of the potential
for such impacts must consider concentration in tissues of reference
animals and other effects of the sediments, such as degree of
toxicity.

Bioassays. Toxicity of the test sediment (proposed dredged
material) is statistically compared to the toxicity of the reference
sediment. It should be noted that statistically greater toxicity in
the test sediment as compared to the reference sediment does not
necessarily indicate that adverse toxicity would occur in the field
(EPA/USACE, 1977). Statistical differences in test data are only
used as a tool to evaluate the variation in the response of test
organisms utilized in the bioassay test. The magnitude of the
difference as well as the number of species to which the sediment is
toxic must be considered to interpret test results. For example, if
the toxicity of any test sediment to any species is statistically
greater than the reference sediment but less than 50 percentage
points above the control, there is less concern about unacceptable
adverse toxicity in the field than if the toxicity had been greater
than 50 percentage points above the control.

A 50 percent mortality is used in the evaluation of dredged
material because it is the accepted standard established and used
extensively in the field of environmental toxicology. For many
years, chemicals have been evaluated for their toxicological
importance using a 50 percent mortality in bioassay tests as the
accepted criteria. Consequently, there are tables of data for
numerous chemicals which report the lethal dose (LD) of a chemical
which was toxic to 50 percent of the test organisms (LD50). These
values are used in risk assessments of potential environmental
impacts. In fact LD50 values are currently being developed for new
chemicals. Because using 50 percent mortality is a widely accepted
and established procedure in toxicology for evaluating the toxicity
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of ±iemicals, the above mentioned working group determined that this
was the most appropriate and scientifically justified approach for
evaluating the toxicity of dredged material within a regulatory frame
work. It should be noted that the percent level of toxicity in a
laboratory test does not mean that the same percent toxicity would
occur in the field to a specific species.

Bioaccumulation of Contaminants. Results of total or bulk chemical
analyses of the proposed dredged material to identify contaminants
present and solid phase toxicity tests to determine their
bioavailability are then evaluated together to determine whether
bioaccumulation testing should be performed to determine the
potential for contaminants to accumulate in the tissues of enimals
exposed to the dredged material. This approach can also be used to
determine the parameters for which tissue should be analyzed. It
should be noted that the ecological consequences of the
bioaccumulation of contaminants is not well understood and is
currently under extensive study by EPA, the Corps, and others in the
scientific community.

At present, bioaccumulation data can be interpreted only by
comparison to levels in organisms exposed to reference sediment and
levels determined to be safe for human consumption t(see Table 1).
There are no such levels for aquatic organisms not commonly consumed
by man (Peddicord et al., 1986). However, there is a potential for
contaminants in non-food organisms to reach some seafood organisms
through predation. Although trophic transfer of contaminants from
aquatic prey to aquatic predator is known to occur, foodweb
biomagnification of uontaminants to higher concentrations in the
predator than in the prey has been established in aquatic systems for
only a few contaminants, including polychlorinated biphenyls (PCB),
DDT, and mercury (and possibly selenium, zinc, kepone, mirex,
benzo(a) pyrene, and naphthalenes) (Biddinger and Gloss, 1984; Kay,
1984). The above considerations lead to the recommendation that,
until tissue concentrations are established for ecological
protection, FDA-type levels should be applied to aquatic species that
are seldom directly consumed by man (Peddicord et al., 1986)

Again it should be noted that statistically significant
bioaccumulation in organisms living in test sediment as compared to
organisms living in reference sediment does not necessarily imply
that an ecologically important effect will occur in the field
(EPA/USACE, 1977). Statistical differences in test data are only
used as a tool to evaluate the variation in the response of test
organisms. If the concentration of any contaminant in the tissue of
any species exposed to test sediment is equal to or greater than the
FDA-type limits (see Table 1), unacceptable benthic impacts are
likely to occur when conventional open-water disposal techniques are
used. In these cases, restrictions on open-water disposal, such as
capping of contaminated material with clean material may be
considered to prevent adverse impacts in the field. If the
concentration of any contaminant in the tissue of any organism
exposed to test sediment is gre-ter than the concentration in tissues
of organisms exposed to reference material but less than FDA-type
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limits (or if there is no FDA-type limit for that parameter),
Peddicord et aL (1986) recommends that the following eight factors
be considered in order to determine if restrictions on disposal are
required:

a. Number of contaminants of concern bioaccumulated to
concentrations exceeding reference levels;

b. Number of phylogenetic groups of species showing
bioaccumulation to concentrations exceeding reference levels;

c. Magnitude of contaminant concentrations in tissues of test

organisms;

d. Magnitude of bioaccumulation above reference levels;

e. Toxicological importance of contaminants bioaccumulated to
concentrations exceeding reference levels (Contaminants that can be
objectively ranked in this manner are presented in Table 2);

f. Number of species showing toxicity when exposed to the same
test sediment;

g. Magnitude of toxicity caused by the same test sediment; and

h. Proportion of sediment sampling sites in the area being
evaluated that show toxicity exceeding reference levels or
bioaccumulation to concentrations exceeding reference levels.

In certain cases, where the disposal site is characterized as
dispersive, concern for sublethal effects of the suspended
particulate phase may be of interest. Bioaccumulation tests from the
suspended particulate phase can be conducted to evaluate potential
bioaccumulation of contaminants with this phase. Current
bioaccumulation tests of the suspended particulate phase are being
conducted at a limited number of research facilities including the
Corps' Waterways Experiment Station for a Limited number of dredging
projects. Other sublethal tests are being developed but are not
ready for widespread application in a regulatory framework.

Contaminant Availability in Dispersed Material

Dispersion of dredged sediment from Oakland Harbor during and
following disposal at Alcatraz will result in some oxidation of
previously anaerobic sediments. Under anaerobic conditions, heavy
metals normally are stabilized in anaeroic sediments as very poorly
soluble sulfides and organic complexes (Burks and Engler, 1978). The
metal sulfides for the most part are poorly soluble salts that metals
form in soils and sediments and are common ore forms of the various
metals (Engler and Patrick, 1975). When these sediments are mixed
with oxygenated water the sulfides will tend to be slowly oxidized
with subsequent oxidation of heavy metals. The oxidized forms of
heavy metals, with the exception of iron and manganese, are somewhat
more soluble than the sulfide compounds but are still relatively
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poorly soluble. However, the hydrous oxides of iron and manganese
form cQlloidal particles that precipitate and exhibit a large, active
surface area that scavenges more soluble trace metals from the water
column (Brannon et al., 1976; Jenne, 19.68; LaSalle, 1986). This
scavenging process significantly restricts the availability of metals
and tends to limit their impact on bottom sediments and benthic
organisms 'Burks and Engler, 1978; Chen p Al., 1976; Nathars and
Bechtel, 1977). Research conducted under the U.S. Army Corps of
Engineers Waterways Experiment Station Dredged Material Research
Program indicated that cadmium, mercury and zinc are not released
under conditions present in San Francisco Bay (i.e., aerobic and
neutral to alkaline pH) (Gambrell et al., 1977). These metal form
poorly soluble precipitates resulting in very little soluble and
thusly readily bioavailable forms of the metals in the aqueous
environment (Brannon et aL, 1976). Bioaccmumulation of trace metals
in the suspended particulate phase should then be similar to that
observed in the solid phase testing. Consequently, the solid phase
testing should be an acceptable gauge as to the acceptability of
dredged material for aquatic disposal.

Organic compounds such as PCB's and chlorinated pesticides and
hydrocarbons also become strongly adsorbed and associate with silts,
clays, and organic matter in sediments thus limiting their
bioavailability (Chen et Al., 1976; Gambrell et al., 1978). These
compounds do not appear to under go the oxidation-reduction reactions
that influence metal availability. While the rate of degradation of
organic compounds can be influenced by oxidation-reduction conditions
in the environment, their bioavailability will not be directly
affected (Gambrell and Patrick, 1988). However, tnese compounds can
become adsorbed to the large surface area of any hydrous oxides of
iron and manganese formed during the passage of suspended sediments
in oxygenated water (Gambrell et al., 1984; Pionke and Chesters,
1973). Consequently, organic compounds should be less bioavailable
after dispersed sediment has undergone some degree of oxidation.
Suspended particulate phase and solid phase bioassay tests are
appropriate indicators of the potential toxicity and bioaccumulation
of dispersed dredged material.

The joint Corps/EPA Field Verification Program evaluated
bioaccumulation of contaminants from a highly contaminated estuirine
dredged material in both the suspended particulate and solid phases
(Lake et al., 1985; Gentile et al., 1987). The mussel, Mytilus
edu , as used in the suspended particulate phase test and a
polychaete, Nereis virens, was used in the solid phase. Test results
showed agreement in the bioaccumulation of selected metals, PCB's and
PAH's for both test organisms. When test results were evaluated
assuming that the total exposure concentration of PCB's resides on
the particle or in the sediment phase, bioaccumulation factors were
similar for both test animals even though two different phases were
evaluated. These results suggest that solid phase bioaccimulation
tests may identify potential for contamination of aquatic aninals in
both solid and suspended particulate phases. On a mass basis alone
one would not expect any more bioaccumulation in the iuspended
particulate phase than that observed in the solid phase tests. The
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state of the art is such that additional research is required to
better substantiate the interpretation of solid phase testing with
reference to potential impacts of resuspended dredged material in
dispersive disposal sites.

OAKLAND HARBOR

Initial Testing

Sediment Ouality. Sediment core samples were collected from 3
reaches within Oakland Inner Harbor and from two reaches within
Oakland Outer Harbor in December, 1986. Sample collection and
composite sampling were made after consideration of the actual
dredging operation, entire depth of dredging, whether the dredging
activity was a deepening or a widening of the channel, the expected
nature of the material, adjacent land use, and cost effectiveness.
The three reaches within Oakland Inner Harbor was based on the
overall long length of the harbor and adjacent land use. Oakland
Outer Harbor is a shorter harbor and therefore was divided into
dtannel widening (Oakland Outer Harbor Area #1) and channel deepening
(Oakland Harbor Area #2) activities. Bulk sediment analyses,
elutriate tests, and bioassay tests were then performed on these
samples. The core locations are identified in Table 3 and Figures 1,
2, and 3. Seven (7) stations within the Alcatraz disposal site were
sampled in March 1987. Bulk sediment analyses were conducted on
these surface samples. A summary of results of the bulk analyses for
Oakland Harbor and Alcatraz site are presented in Table 4. The
sediments from several stations within Oakland Inner and Outer Harbor
appear to contain higher concentrations of trace metals (arsenic,
cadmium, chromium, copper, lead, mercury, nickel, zinc) than
sediments from the Alcatraz disposal site. Oakland Inner Station 3dd
appeared to have the highest concentration of contaminants of all of
the stations tested. No statistics were performed on these data
because the Oakland Harbor results are reported for individual
sediment samples whereas the Alcatraz results are a range of seven
values. In an urban estuary, elevated concentrations of these
contaminants commonly occur. It is also noted that the mere presence
of contaminants in the sediment does not mean that a biologically
significant effect will cx-ur as a result of dredging or disposal of
this material (Bricker, 1975). At present there are no numerical
criteria for evaluating contaminant concentrations in dredged
sediments.

Water Column Impacts. Elutriate tests were conducted on sediment
core samples from eleven locations within Oakland Harbor to determine
whether excessive concentrations of dissolved contaminants would be
released from the sediment into the water column by dredging and
disposal activities. The concentrations of trace metals and organics
at most of the stations were below the State of California Water
Quality objectives without considering mixing at the disposal area
(see Table 5). The concentration of copper and zinc at Station icc
in Oakland Inner Harbor was approximately 1.5 times the State Water
Quality objective without considering mixing; the concentration of
mercury at Station 3cc in Oakland Inner Harbor was approximately 2.3
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times the State Water Quality objective without considering mixing.
The results of this testing, taking into account the mixing that
occurs at the dredging and disposal sites (because of th- large
volume of water and strong currents), indicate that water quality
standards would not be exceeded as a result of dredging Oakland
Harbor or of disposing of material at Alcatraz or in the ocean for
the parameters for which tests were performed. Attachment 1 to
Appendix A includes the calculation of the mixing zone required for
the concentrations of copper, zinc, and mercury to meet State Water
Quality objectives.

Suspended particulate phase bioassays were performed to determine
the potential interactions among multiple contaminants and the
potential for environmental impacts of dissolved contaminants as well
as those associated with suspended particulates. Although toxicity
(or abnormal development as in the mussel larvae bioassay) of the
proposed dredged material was significantly greater than to the
reference sediment (see Tables 6-17), in no case was the sediment
toxic to 50 percent of the test organisms (or cause abnormal
development in 50 percent of the test larva). As a result, the LC50
(or EC5O) was greater than 100 percent concentration if the dredged
material suspended particulate phase. Therefore, in accordance with
the guidance suggested by EPA/USACE (1977), it was concluded that no
unacceptable water column impacts would occur as a result of either
dredging or disposal of material from Oakland Harbor at either
Alcatraz or an ocean disposal site. Furthermore, the results of the
suspended particulate phase bioassays support the conclusion that
after considering initial mixing, State Water Quality Objectives
would not be exceeded at the dredging and disposal area.

Benthic Impact. In order to assess the environmental effect of
deposited dredged material, solid phase animal bioassays were
conducted using mysid shrimp, bent-nose clam, and a polychaete worm.
Sediment obtained offshore in the vicinity of the proposed ocean
disposal site was used as both the reference and the control
sediment. These tests measure mortality as the end point. Solid
phase bioassay data are presented in Tables 6 and 18-20. Of the
three species tested, only the polychaete worm demonstrated survival
that was statistically lower in sediment from Oakland Harbor than
survival in the reference sediment. Again it should be noted that
stati ly greater toxicity in the test sediment as compared to
the reference sediment does not necessarily indicate that adverse
toxicity would occur in the field. For this reason, the magnitude of
the difference must be evaluated. In no case is the toxicity in the
test sediment greater than 50 percentage points above the control and
only one of the three species showed any toxicity. While a
statistical decrease was observed in this one case, depression was
only 25 percent in the worst case. Therefore, it was determined that
there is little concern about unacceptable adverse toxicity impacts
occurring in the field.

Another solid phase bioassay, using the amphipod, Rhepoxynius
abronius, was performed at the same time as the other tests to help
determine whether sublethal effects would occur as a result of
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disposal of dredged material from Oakland Harbor at Alcatraz or at an
ocean disposal site. This test was also performed to help determine
whether this new test organism was suitable for use in evaluating
sediment from San Francisco Bay. EPA researchers developed this test
for the Puget Sound area in Washington. Since it was developed in
1985, it has no statutory standing. However, the test was viewed as
an additional test to eva?-ate the potential environmental effects
of disposal of material from Oakland Harbor on marine organisms. The
test results indicated that toxicity was greater in organisms exposed
to sediment from Oakland Harbor than in those exposed to the
reference sediment (See Tables 6, 21-23).

Although these results indicate that a statistically significant
effect occurred, several factors, inherent in the test itself rather
than the chemical nature of the dredged material, may have caused the
toxicity. For example, grain size may have an effect on these
availability amphipods at extremes of fine and coarse material
because Rhepoxynius typically inhabits well sorted, fine sand (Tetra
Tech, Inc. and EVS Consultants, LTD., 1986). The survival of test
organisms exposed to sediments from Oakland Harbor was greatest in
the coarse material sample, material from area #1, Oakland Inner
Harbor (88% sand, see Figures 4-7 and Tables 24-25). Furthermore,
the reference sediment was a fine grained sand (99% sand) in which
Rhe~onus abronius reside in nature and were transported in from
the field collection. This is in accordance with protocols developed
by Swartz, et al. (1985). A test in which the reference sediment is
a sediment to which the organisms are accustomed may only measure
differences that are a reaction to a new environment or to fine
grained sediment rather than toxicity caused only by contamiinants
associated with the sediment. Finally, Rheyoxynius abronius does not
occur in San Francisco Bay, although Rhepoxynius variatus does occur
at the proposed ocean disposal sites. In addition, this test, unlike
the other solid phase tests, is a static test which does not simulate
conditions at the disposal sites (Alcatraz and the ocean disposal
site) in which water is constantly flowing. Thus, results should
represent a worst case scenario and should substantially overestimate
effects that may occur in the field.

RheMnius .abronius may not be a suitable test organism for
sediments from San Francisco Bay. Further research studies involving
this species and sediments from San Francisco Bay are necessary to
determine the suitability of the test organism. This research must
address the use of different reference sediments with grain size
comparable to each test sediment. The use of another species of
amphipod, such as Ampelisca, which is known to reside in San
Francisco Bay is currently being investigated 'by EPA and National
Oceanic and Atmospheric Administration.

In summary, the results of the Rhepoxynius bioassay are difficult
to interpret because of its sensitivity to fine grained sediments,
the high variability of the test results, and the relatively recent
use of this test to measure pollutant effects of sediments from San
Francisco Bay.
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In order to assess the potential for contaminants from the
dredged material to be bioaccumulated in the tissues of marine
organisms, the tissue of clams and polychaete worms surviving 20-day
solid phase bioassays were analyzed for specified chemical
constituents (see Tables 6, and 26-43). Attachment 2 contains a
summary of the quality assurance data for the bioaccumulation data.
Bioaccumulation results indicate that there was a statistically
higher concentration of chromium, lead, and zinc in the tissue of
clams exposed to sediment from several areas within Oakland Harbor
than in clams exposed to the reference sediment (see Tables 26-31).
Although bulk chemical analyses indicate the presence of several
heavy metals in concentrations higher than those found at the
disposal site, closer examination of the bioaccumulation data
revealed that the tissue concentrations in the organisms were low as
compared to the concentrations in the reference animals. The
magnitude of the difference from the reference is small ranging from
less than two to four times the reference concentration. None of
these differences approached an order of magnitude. Furthermore, the
tissue concentrations did not exceed the established FDA-type limits
(see Table 1). In fact, no values exceeded one-half the FDA-type
limit. In addition, the toxicological importance of the above
mentioned contaminants is low (see Table 2) as indicated by a ranking
of EPA chronic water quality criteria for protection of aquatic Life
in sea water. Finally, these metals are not known to bioaccumulate
in the marine environment (Kay, 1984). In addition to the trace
metals already mentioned, the concentration of chlorinated pesticides
(DDE) in the tissue of clams was statistically higher than in clams
exposed to the reference sediment for only one station (Oakland Inner
Harbor Station 1) (see Table 33). Again the tissue concentration in
the test organisms was low as compared to the reference level. The
value only exceeded the reference concentration by a factor of 2 and
was far below the established FDA-type limits (.005 times the FDA
Limit) as presented in Table 1. It should be noted that all of the
bioaccumulation tests were conducted using 20-day exposure period
which is twice as long as is normally used (EPA/USACE, 1977). This
was done to further evaluate the potential for bioaccumulation even
though the normal ten day exposure would have been adequate
(Rubinstein et al., 1983; Rogerson et al., 1985).

Bioaccumulation test results for the polychaete worms reveal that
only the concentration of silver in tissue of organisms exposed to
sediments from Area 3 in Oakland Inner Harbor and Area 2 in Oakland
Outer Harbor was statistically higher than in those exposed to
reference sediment (see Tables 6 and 35-43). Closer examination of
these data revealed that the tissue concentration of silver was low
as compared to the reference levels and below levels reported to
cause reproductive effects in other test species (Dillon and Gibson,
1985). In addition, the tissue concentration only exceeded the
reference concentration by a factor of 2.5.

In summary, the above results and discussion indicate there is
little concern that an unacceptable adverse impact with regard to
bioaccumulation will occur in the aquatic environment. Furthermore,
the magnitude of the bicaccumulation never approached an order of
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magnitude (10 times the reference levels) which is normally used in
risk assessments to indicate potential impacts. Finally, none of the
bioaccumulation values approached the established FDA-type limits.

After considering the eight factors recommended by Peddicord et
al. (1986), it was determined that these bioaccumulation and toxicity
test results for Oakland Harbor indicate there is little concern that
unacceptable impacts would occur in the field. Even though some
toxicity and bioaccumulation were observed in all of the composite
samples, only five out of 33 contaminants showed any
bioaccumulation. In addition, only one species showed any uptake for
any one of the contaminants and under no circumstances was the
FDA-type level approached. In all cases, the magnitude of
bioaccumulation above reference levels is below four and never
approaches an order of magnitude (10 times the reference levels).
The toxicological importance of all contaminants bioaccumulated to
concentrations exceeding reference levels was low as indicated by a
ranking of EPA chronic water quality criteria for the protection of
aquatic life in sea water. Only four out of seven species showed any
toxicity when exposed to the same test sediment. However, the
suitability of one of these four species (Rhepoxynius abronius) as a
test species for sediments from San Francisco Bay is questionable.
Finally the magnitude of the toxicity caused by the same test
sediment was below 50 percent for all species tested except
Rheroxynius abronius which may have been affected by the particle
size of the test sediments.

After evaluating the results of the initial toxicity and
bioaccumulation testing collectively in light of the eight factors
recommended by Peddicord et al. (1986), the Corps has determined that
material from Oakland Inner and Oakland Outer Harbors is suitable for
disposal at Alcatraz and an ocean site pursuant to the requirements
of Section 404 of the CWA and Section 103 of the MPRSA.

Additional Testing

Sediment Oualit . Concerns were raised during the comment period on
the draft SEIS about the quality of sediments in the proposed turning
basin adjacent to Schnitzer Steel and Alameda Gateway (formerly Todd
Shipyard) because of landbased activities. Consequently, additional
testing was conducted on material from these areas. Three sediment
core samples were obtained from the areas adjacent to Schnitzer Steel
and four from the area adjacent to the old Todd Shipyard site to a
depth of -44 feet MLLW wherever possible (see Figure 8). Sediment
and water samples were also obtained from the Alcatraz disposal site
to be used as a reference. All of the sediment samples .are analyzed
individually for twelve trace metals, eighteen chlorinated
pesticides, seven PCB congeners, sixteen polycyclic aromatic
hydrocarbons (PAH's), phenols, pthaates, cyanide, and sulfides.
These data are summarized in Table 44. Oyster larvae bioassays were
also performed on individual sediment samples.

The concentration of trace metals in sediment from the Schnitzer
Steel stations appeared to be elevated when compared to se&W-nent from
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Alcatraz. The concentration of mercury at Station S2 (1.3 ug/g dry
weight) is five times greater than at Alcatraz. The concentration of
trace metals at the Todd Shipyard Stations were much greater than at
the Schnitzer Steel site. Of greatest concern is the concentration
of mercury at Station T5 (8.0 ug/g dry weight).

No pesticides or phenols were detected in any of the samples.
The concentration of PAH's ranged from a low of 6.60 ug/g at Station
S1 at Schnitzer Steel to a high of 30.97 ug/g at Station T5 at Todd
Shipyard. The Schnitzer Steel site had two stations with
concentrations of PAH's an order of magnitude above the reference.
Station S2 had a concentration of 13.4 ug/g; Station S3 a
concentration of 17.7 ug/g. Two stations at Todd Shipyard had
concentrations of PAH's an order of magnitude above the reference.
Station T5 had a concentration of 29.82 ug/g; Station T6 had a
concentration of 30.97 ug/g. The concentration of total pthalates
ranged from 0.74 ugi'g at Station S1 to 1.91 ugg at Station S2.
Alcatraz sediment had a concentration of 1.24 ug, g. Todd Shipyard
had concentrations of PCB's between five and six times the reference
concentration k0.09 ug,!g). Todd Shipyard sediments had
concentrations of tri-butil tin that were between five and nineteen
times the reference concentzation. Station T6 had a concentraticn of
180 ugkg; Station T- h.ad a concentratlon ot 582 ug, kg.

Water Column Impacts. Results of the oyster larvae bioassays
indicate that water from the Aicat--az ispcsal site was toxic to the
larvae and resulted -n only 2 percent sarvL.'a. as compared to 3C
.erent surv:al Ln te .nrol .ater. In idd- n, cr1' 65 percent
or the Lar ,ae exposed *:t Aicatraz -ater Jeveloed ncrmally. Exposure
of lar-ae to sediment from Scnntcer Steel and Todd Shipyard also
esulted in lower -r.,:vai tnan for larv ae exposed to control water.

L-i addition, a hQher percentace or _yster Lar%-vae exposed to sediment
from the test sites deveil-ed acnrmally than did those exposed to
reference and control water. alcaulated ECS0 values ranged from
1.-% to 24.7% for the t-hree staticns at Scht iter Steel

appro~ximately 3s a t o stations, tc.. :for the four stations at
Todd Shipya:-.

The results of the oyster Ia,.,ae o:cassavs are i.f.. ult to
interpret because i- os impcssible to separate effects of
montaminants from sam-ping errors. The sediment was inadvertently
frozen prior tc testzng. In additicn, tone water and sediment samples
were stored in plastic contaLners after sampling. Toxicity and
ibnormai Jevelopment may have been a reult of cCntaminants such as
pt.halates leaching h'om the piastic containers. Furthermore,
frezin the sediments may have resulted in increased contaminant
miobilit. The sediments from Schnatzer Steel and Todd Shipyard are
very coesive mater-tls that are ikely to mix with other material

or to be -ixed with water during dredging or disposal operations.
Thus, water column impacts should be much less than observed Ln
laboratory tests where total suspensions were prepared.

in sum mary, sedLe-nts from areas adjacent to Todd Shipyard
3enerallY have h!ihe concentrations of contaminants than the
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Alcatraz disposal site and Schnitzer Steel. Of greatest concern are
the concentration of PAH's at Stations S2, S3, T5 and T6; the
concentration of mercury at Stations T5, T6, and T7; the
concentration of PCB's at Stations T6 and T7; and the concentration
of tri-butyl tin at Stations T6 and T7. These contaminants can have
an adverse impact on marine organisms. Consequently, further
evaluation including toxicity and bioacumulation testing is necessary
to determine the potential biological impact of these contaminants.
Without results of these tests, it must be assumed that these
contaminants are potentially bioavailable. Hence, the unrestricted
open-water disposal of this material would result in unacceptable
adverse impacts on the marine environment. However, no unacceptable
adverse impacts would occur if restrictions are placed on the
disposal operation so that material from Schnitzer Steel and Todd
Shipyard is covered with acceptable cleaner material and isolated
from the marine environment. Such a procedure would not be effective
at the Alcatraz disposal site because of the existing high energy
dispersive environment at Alcatraz. A low energy retentive site is
required for the successful isolation of unacceptable material.

ALCATRAZ

Sediment Quality. Four sediment core samples were obtained from each
of four quadrants within the Alcatraz disposal area (See Figure 9) in
November, 1987. These cores were taken with a vibracore unit to a
depth of -72 feet, MLLW. The four core samples within each quadrant
were composited for a total of four composited samples. The samples
are as follows: Area A200 was the northwest quadrant; Area B200 was
th2 northeast quadrant; Area C200 was the southeast quadrant; and
Area D200 was the southwest quadrant. Reference sediment was
collected from the vicinity of the proposed ocean disposal site
located at 370 41' 47" N; 1220 42' 16" W, approximately 15.6
nautical miles southwest of the Golden Gate Bridge. Control sediment
was clean, uncontaminated sand collected subtidally from West Beach,
Whidbey Island, Washington.

Bulk sediment analyses were conducted on each of the four
composite Alcatraz samples, the reference sediment and the control
sediment. Selection of constituents for which the sediment samples
were analyzed was based on results of previous chemical testing of
Alcatraz sediment core samples (See Table 45), local concerns, and
the rquirements of the Ocean Dumping Act (40 CFR 227.13). The six
sediment samples were analyzed for six trace metals (antimony,
cadmium, copper, lead, mercury, and nickel), 18 chlorinated
pestcides, seven PCB congeners, polycyclic aromatic hydrocarbons
(PAH's), total organic carbon, and grain size (See Table 46).
Concentrations of parameters which were detected in control,
reference and four test sediments are summarized in Table 47.
Several of the sediment samples from Alcatraz appear to have higher
concentrations of trace metals, pesticides, PCB's and PAH's than the
reference site. This is expected as a result of the disposal
activities at the Alcatraz site. Of greatest concern is the
concentrations of PAH's in samples B200 and C200. These samples have
concentrations of total PAH's of 78.65 ug/g (dry weight) and 9.51
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ug/g (dry weight), respectively. As discussed earlier in this
appendix, the mere presence of contaminants in the sediment does not
mean that a biologically significant effect will occur as a result of
dredging or disposal of this material. At present there are no
numerical criteria for evaluating contaminant concentrations in
dredged sediments. Consequently, further evaluation in the form of
bioassay and bioaccumulation tests were conducted.

Water Column Impacts. Suspended particulate phase bioassays were
performed to determine the potential interactions among multiple
contaminants and the potential for environmental impacts of dissolved
contaminants as well as those associated with suspended
particulates. Although toxicity of the proposed material was
significantly greater than to the reference (See Table 48), in no
case was the sediment toxic to 50 percent of the mysid shrimp. As a
result, the LC50 was greater than 100 percent concentration of the
dredged material suspended particulate phase. Survival of the
flatfish and normal development of the oyster larvae was
significantly lower in the test material than in the reference and
less than 50 percent. Therefore, LC50's (EC50's for the oyster
larvae) were calculated for each sediment sample in accordance with
guidance provided by EPA/USACE (1977) and the Ocean Dumping
Regulations (40 CFR 227.27). Since the LC50's and EC50's were less
than 100 percent of the test medium it was necessary to determine
whether the Limiting Permissible Concentration (LPC), defined as 0.01
times the LC50, would be exceeded at the disposal site when mixing is
taken into account (40 CFR 227.29 and EPA/USACE, 1977).

After consideration of the mixing that occurs at the disposal
site, it was concluded that no unacceptable water column impacts
would occur as a result of disposal of material from the Alcatraz
disposal site at either of the proposed ocean disposal sites (1M or
Bl) (See Attachment 1). It should be noted that mixing the composite
samples took approximately 30 minutes to prepare the total
suspensions. This indicates the presence of a very cohesive material
that is unlikely to mix with other material or be easily mixed with
water during dredging or disposal operations. Thus, water column
impacts should be much less than observed in the laboratory tests
where t. - total suspensions were prepared. Therefore, the suspended
particulate phase testing on mysid shrimp, flatfish and oyster larvae
would represent a worst case scenario and not realistic of what would
be likely to occur in the field.

Benthic Impact. In order to assess the environmental effect of
deposited dredged material, solid phase animal bioassays werz
conducted using the bent-nosed clam (Macoma nasuta), a polychaete
worm (Nephtys caecoides), and an amphipod (Rhepoxvinus abronius).
These tests measured mortality as the endpoint. A summary of solid
phase bioassay data are presented in Table 49. None of the species
demonstrated survival that was statistically lower in sediment from
Alcatraz than survival in the reference sediment. Therefore, it was
determined that there is little concern about unacceptable adverse
toxicity impacts occurring in the field.

A-17



In order to assess the potential for contaminants from the
dredged material to be bioaccumulated in the tissues of marine
organisms, the tissue of clams and polydhaete worms surviving 10-day
solid phase bioassays were analyzed for specified chemical
constituents (See Tables 50 and 51). Only the tissue of the
bent-nose clam was analyzed for PAH's because bivalves appear to have
a limited ability to metabolize and degrade PAH's (Clarke and Gibson,
1987). In general, the PAH body burden is difficult to measure
because alteration is induced in the organism and the original
compounds observed in the sediments may not be present in tissues.

Bioaccumulation results indicate that there was a statistically
higher concentration of lead, DDE, DDD, and Dieldrin in the tissue of
clams exposed to sediment from only one quadrant (not the same
quadrant for each constituent) within Alcatraz than in clams exposed
to the control sediment. Closer examination of the bioaccumulation
data revealed that the tissue concentrations in the organisms were
low as compared to the concentrations in the control-animals. The
magnitude of the difference from the control is small ranging from
just greater than one to 1.5 times the reference concentration.
Furthermore, the tissue concentrations did not exceed the established
FDA-type limits (see table 1). In fact, no values exceeded one-tenth
the FDA-type limit. Furthermore, the toxicological importance of
lead is low (see Table 2) as indicated by a ranking of EPA chronic
water quality criteria for protection of aquatic life in sea water
and it is not known to bioaccumulate in the marine environment (Kay,
1984). In addition to the constituents already mentioned, the
concentration of eight of the PAH's in the tissue of clams was
significantly higher than in Ulams exposed to the reference sediment
from quadrant B200. The tissue concentration of the majority of the
PAH's was relatively high as compared to the reference level. The
values exceeded the reference concentration by a magnitude ranging
from five to 400 times the reference concentration. Even though
there are no FDA-type limits for these compounds nor are there EPA
Chronic Water Quality Criteria for the majority of these compounds,
this level of bioaccumulation is reason for concern. PAH's can alter
or inhibit the development of embryos from aquatic organisms and have
been implicated in the production of cancer in fish both in the field
and in the laboratory (Clarke and Gibson, 1987). Studies by Malins
et al. (1984) have shown the prevalence of liver lesions in fish are
positively correlated with the presence of PAH in sediment.

Bioaccumulation test results for the polychaete worms reveal that
the concentrations of lead, nickel, DDD, and DDE was higher in
organisms exposed to sediment from several quadrants within Alcatraz
than in those exposed to the control sediment. Closer examination of
these data revealed that the tissue concentrations in the organisms
were low as compared to the concentrations in the reference animals.
The magnitude of the difference from the reference is small ranging
from less than two to five times the reference concentration.
Furthermore, the tissue concentrations did not exceed the FDA-type
limits (see Table 1). In fact no values exceeded one-fifth the
FDA-type limit. In addition, the tozicological importance of lead
and nickel is low (see Table 2) as indicated by a ranking of EPA
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chrcnic water quality criteria for protection of aquatic life in sea
water and they are not known to bioaccumulate in the marine
environment (Kay, 1984).

In summary, the above results and discussion indicate there is
little concern that an unacceptable adverse impact with regard to
bioaccumulation will occur in the aquatic environment except for
PAH's from quadrant B200. Furthermore, the magnitude of the
bioaccumulation never approached an order of magnitude (10 times the
reference levels) except for PAH's in quadrant B200 which approached
three orders of magnitude. An order of magnitude is normally used in
risk assessment to indicate potential impacts. Finally, none of the
bioaccumulation values approached the established FDA-type limits.

After considering the eight factor recommended by Peddicord et
aL (19861), it was determined that the bioaccumulation and toxicity
test results from Alcatraz indicate that there is little concern that
unacceptable impacts would occur in the field as a result of disposal
of material with the exception of area B200. Even though area C200
did not show significant bioaccumulation of PAH's or toxicity in the
solid phase, there is still some reason for concern since the
concentration of PAH's in the area was 9.5 ug/g dry weight and the
total organic carbon content was relatively low. Based on the above
information, it is apparent that dredged material from area B200 is
not acceptable for unrestricted open water disposal. To be
acceptable for open-water disposal, this material must be isolated
from the marine environment. This may be achieved by covering this
sediment with acceptable material so that bottom dwelling organisms
cannot live and feed in and on this material. An environmenta.ly
conservative approach would be to dispose of material from B200
first, then material from C200 and finally, covered by other clean
material. If these restrictions are followed for material from these
two areas, unacceptable adverse impacts would not be expected to
occur as a result of their disposal in the marine environment.

The San Francisco District is currently planning studies to
determine the extent of the contamination and its location in the
Alcatraz mound.
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TABLE 2
Ranking of Toxicological Importance of Contaminants

Based on EPA Ch-ronic Water Quality Criteria for
Protection of Aquatic life in Sea Water

Criteria Range
Rank ug/l Contaminant*

4 0.001-0.01 DDT

Dieldrin
Endrin
Heptachlor
Endosulfan

3 0.01-0.1 Mercury
PCB
Chlordane

2 1-10 Copper
Lead
Nickel
Cadmium

1 10-100 Chromium (Hex)
Selenium
Zinc

Within each rank, contaminants are listed in order of creasing

criterion values.

Source: Peddicord, et al, 1986



TABLE 3
SEDIMENT CORE LOCATIONS AND DEPTH

OAKLAND INNER AND OJTER HARBORS

OAKLAND INNER HARBOR

Core Location
Station Core Identification N. Latitue W. Longitude Core nh

Oaklard OI-l-aa* 37048113.911 122020137.411 9'

Inner #1 0I-l-b 5.2" 10.2" 28'
0I-l-cc 2.2" 1.1" 26'
OI-1-d 47'48.1" 19'22.2" 4'
0I-l-e 41.9" 18'53.6" 6'

Oakland 0I-2-a 37047'40.911 122018138.611 6'
Inner #2 0I-2-b 40.2" 33.7" 14'

0I-2-cc 35.8" 27." 5'
0I-2-dd 34.6" 17'56.3" 17
0I-2-e 27.7" 57.4" 13'
0I-2-f 35.1" 48.0" 13'

0I-2-g 32.2" 42.1" 9'

Oakland 0I-3-aa 37047134.211 122017129.611 71
Inner #3 0I-3-b 32.3" 20.8" 12'

0I-3-cc 30.6" 16.4" 9'

0I-3-dd 40.5" 19.5" 19'
0I-3-ee 41.5" 16'47.5" 26'

OAKLAND OrER HARBOR

Oakland 00-1-a 370481 6.7" 122021 , 1.2"
Outer #1 00-l-bb 19.9" 20'53.8" 10'

00-1-cc 49.5" 19'43.2" 14'
00-1-d 51.9" 31.9" 23'
00-l-ee 39.4" 20.2" 18'

Oaklard 00-2-a 37048114.311 122021110.711 II'
Outer #2 00-2-b 12.1" 4.8" 4'

00-2-c 23.4"
20'36.4" 5'

00-2-d 38.4" 7.8" 4'
00-2-e 43.7" 19'39.7" 5'
00-2-f 45.2" 24.8" 6'
00-2-g 39.8" 24.6" 14'
00-2-h 58.3" 5.7" 9'
00-2-i 49' 6.2" 18'57.5" 6'
00-2-j 14.9" 36.7" 9'

*Core locations identified by double lower case letters were saipled in

duplicate to provide sediment for chemical analysis.
Depth at location 00-1-a exceeded project depth - no s-nple was

collected.
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TABLE 6
SUMMARY OF BIOASSAY RESULTS

Technical Evaluation

Oakland Inner Oakland Outer
TEST DESCIPTION

1 2 3 1 2

SUSPENDED PARTICULATE PHASE BIOASSAYS

Acanthomysis scutpta (mysid shrimp) ns ns ns ns ns

Citharicththys sticnaeus (Speckled sanddab) ns ns *

Mytius edulis (mussel larvae) ns ns ns

SOLID PHASE I 81OASSAYS

Acanthomysis sculpta (mysid shrimp) ns ns Os ns ns

Macome nasuta (bent-nose clam) ns ns ns ns ns

Hephtys caecoides (polychaete wcrm)

SOLID PHASE 1I BIOASSAYS - Rhepoxynius abronius (amphipod)

Survival * * * * *

Emergence ns ns ns ns ,s

Reburial ns ns ns ns ns

BIACCIMJLATION - Macoma nasuta (bent-nose clam)

Cadre i uin s ns Os ns "s

Ch romi um* , * * ,

Copper rs ns ns ns ns
Lead ns *

Mercury ns ns ns ns ns
Silver ns ns -is ns ns

Zinc * ns * ns
Chlorinated Pesticides and PCB's * ns ns ns ns
Petroleum Hydrocarbons ns ns ns ns ns

BIOACCUMULATION - Nephtys caecoides (poLychaete worm)

Cadmium ns ns ns ns ns
Ch romiurn ns ns ns ns ns

Copper ns ns ns ns ns
Lead ns ns ns ns -s
Mercury ns ns Os ns ns

Silver Os ns Os

Zinc Os Os Os ns 0s
Chlorinated Pesticides and PCB's ns ns ns ns "s
Petroleum Hydrocarbons ns ns Os ns is

ns indicates statistically non-significant result (alpha = 0.05)
* indicates statistically significant results (alpha = 0.05)
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TABLE 46
PARAMiETERS FOR WHICH TISSUE AND SEDIMENT ANALYZED

AT ALCATRAZ DISPOSAL SITE

Tissue
Parameter Sediment Ctaiis .4orrns

An ti flfK~n A X A

Cackni um x x A
Copprer x x A

Lead x x x
Mercury x A A

Nickel x x x

Aidrin X A

a-SHC x A

t)-BHC x xx
g-SHC A x A

Y-BIIC x A A

ChiIordane x X A
4,4'-ODD x x x
44' -0DE A x A

4,4' -DDT x x
Dietdrin A A A

ErdosuLfan 1 A x A

Enoosutfan 11 A x A

ErdosuLfan Sutfate A A A

E: aod-in x X A

Endrin Aldenyde x x A

Heptachkor A x A

Heptachior epoxide x x A

ToxaFpiene x x x

PCS- 1016 A x

PCB- 1221 A x A

PCB- 1232 A x

PCB- 1242 A A A

PCB- 1248 A x A

PCB-1254 x x
PCS- 1260 A X x

Acenaphthene a x
AcenaphthyLene x x
Anthracene x a
Benzo(a)anthracene A x

Senzo(a)pryrene A A

Senzo(b)fluoranthene x A

Benzo(ghi)peryLene x x
Benzo(k)ftuoranthene x x

Chryseme x x
Dibenzo(a,h)anthracene A x
FLuoranthiene A A

F I arene A A

Indleno (1,2,3 cd)pyrene x x
Naphthalene x x

Phenanthrene x x
Pyrene x A

Total Organic Carbon x
Grain Size x



TABLE 47

SUMMARY OF BULK SEDIMENT DATA

ALCATRAZ DISPOSAL AREA (NOVEMBER, 1987)

Concentration (ug/g dry weight)

Parameter Control Reference A200 R200 C200 D200

Antimony 0.18 0.23 0.26 0.34 0.28 0.26

Cadmiu m 0.65 0.92 1.05 1.61 1.27 1.30

Zopper 7.81 7.-3 35.2 47,2 40.9 42.7

Lead 6.54 9.00 29.6 38.3 32.7 39.5

Mercury 0.013 0.322 0.17 0.34 0.30 0.27

Nickel 37.9 41.3 86.3 95.9 86.5 88.9

ChLordane '0.001 <0.001 '0.001 <0.001 <0.001 <0.006

4,4'-000 <0.001 <0.001 0.095 0.005 0.003 0.008

4,41'-ODE '0.301 <0.001 0.002 0.002 0.001 0.002

4.4'-DDT <0.001 <0.001 0.082 0.011 0.004 <0.001

Dieldrin <0.001 <0.301 0.004 <0.001 <0.001 <0.001

PCB-1260 <0.020 <0.020 0.025 0.054 0.12 0.053

Acenaphthene <0.005 <0.005 0.046 0.27 0.017 0.013

Acenaphthylene <0.005 <0.005 0.025 2.49 0.051 0.022

Anthracene <0.005 <0.005 0.051 2.28 0.20 0.095

3enzo(a)anthracene <0.010 <0.010 0.11 2.72 0.46 0.20

Benzo(a)pyrene '0.020 '0.020 0.18 4.51 0.88 0.37

Benzo(b)ftuoranthene <0.020 <0.020 0.21 5.05 0.84 0.42

Senzo(ghi)perytene <0.020 <0.020 0.16 3.97 0.82 0.30

Benzo(k)fluoranthene <0.020 <0.020 0.076 1.33 0.28 0.13

Chrysene <0.010 <0.010 0.12 2.95 0.57 0.23

Dibenzo(ah)anthracene <0.020 <0.020 0.039 0.44 0.09 0.062
Fluoranthene <0.010 <0.010 0.21 13.0 1.70 0.49

Fluorene <0.005 <0.005 0.019 0.85 0.062 0.040

Irdeno( ,3-cd)pyrene <0.020 <0.020 0.13 3.44 0.76 0.25

NapthaLene <0.020 <0.020 0.26 6.05 <0.020 <0.020

Phenanthrene <0.005 0.008 0.14 14.2 0.81 0.26

Pyrene <0.010 0.013 0.31 15.1 1.95 0.06

Total Organic 0.11 0.25 0.68 0.99 0.73 0.73

Carbon (%)

Sand (M) 97.5 24.4 49.9 30.3 41.6 49.3

Silt MX) 0.6 21.9 22.4 32.0 25.5 21.1

Ctay (M) 1.9 3.7 27.7 37.7 32.9 29.6

* This is a summary of detected values. All other parameters were undetectea
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TABLE 49
STUMIARY OF SOLID PHASE BIOASSAY RESULtS

ALCATRAZ DISPOSAL AREA

Mean Percent Survival + S.D.a

samle Ahip Clams Worp_

Control 19.2-0.4 19.4+0.5 19.0-t-0.7

Reference 18.2+0.3 17.8+1.1 17.3+1.9

A200 16.6-1.7 19.0±0.7 17.4-.3.0

B200 15.0-2.9 18.6+1.5 17.2+1.1

C200 15.6+1.8 19.2+1.3 19.0+1.14

D200 16.0±1.6 18.6+1.3 19.0±0.7

a. n=-5, a value of 20.0 = 100%.

b. Analyses of variance irdicated no statistically significant (P<0.05)
difference in survival between reference and test sediments for each
species tested.
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Mixing Zone Calculations

1. Interpretation of liquid phase chemical test data (elutriate
data) and suspended particulate phase data requires an analysis of
mixing and dilution after disposal (40 CFR 227.13 of the Ocean
Dumping Regulations and 40 CFR 230.61 of the regulations implementing
Section 404b(i) of the Clean Water Act). The implementing guidance
states that dredged material may be considered environmentally
acceptable if bioassay and elutriate results indicate that the
limiting permissible concentration (LPC) will not be exceeded
(40 CFR 227.27). The LPC of the liquid phase (elutriate) is that
concentration at which none of the constituents of concern will
exceed the applicable water quality criteria after allowance for
initial mixing. The LPC of the suspended particulate phase is
defined at the concentration that, after initial mixing, will not
exceed a toxicity threshhold of 0.01 of the acutely toxic
concentration (.01 times the EC 50).

2. The release zone method as described in 40 CFR 227.29 and in the
point EPA/COE Implementation Manual (1977), can be used to estimate
the initial mixing dynamics of dredged material disposal. The
release zone method asssumes that the liquid and suspended
particulate phases of the dredged material are evenly distributed at
the end of the 4-hour initial mixing period. The zone is distributed
over a column of water bounded on the surface by a loci of points
constantly 100 meters from the perimeter of the disposal barge,
beginning at the first moment in which dumping commences, end at the
last moment (the release zone) and extending to the disposal site
bottom, thermocline or halocline if one exists, or to a depth of 20
meters, whichever is shallower. A depth of 14 meters is used for
disposal at Alcatraz; a depth of 20 meters is used for disposal in
the ocean.

3. The disposal barge to be used is 54 m long, 14 m wide, and
carries a volume of 2294 m3 of dredged material. During disposal
at Alcatraz, the barge is normally moving at about 1 m/sec. Because
precise placement of dredged material is required to ensure the
success of capping, the barges will be stationary during disposal.
Approximately 20 seconds is required for complete evacuation of the
barge. The volume of the initial mixing zone (Vm) is calculated
from the formula:

v m = 3.1416(100) 2 d + 200ud + (200+w)(ut+l)d

where d = depth (20 m for ocean disposal; 14 m for Alcatraz
Disposal)

w = width of disposal barge (11 m)

1 = length of the disposal barge (54 m)

u = speed of disposal barge (0 m/s for ocean disposal;
1 m/s for Alcatraz Disposal)

t = elapsed time during discharge (20 sec)
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Thus, vm = 676,540 m3 for Ocean Disposal; vm = 687,000 m3 for
Alctraz Disposal.

4. The following calculations are required to determine whether the
applicable water quality criteria will be exceeded as a result of
disposal of material from Oakland Harbor at Alcatraz or in the ocean:

a. The dilution factor D, the amount by which 'he liquid phase
must be diluted to meet the water quality criteria, can be determined
by the following equation:

D = (ce - Cs) / (c s - ca)

where ce = liquid phase concentration of the constituent of
interest

cs = water quality criteria for the constituent of
interest

ca = ambient disposal site water concentration of
constituent of interest

b. The volume of the liquid phase Vw can be determined by the
following equation:

Vw I (Pb - Pd) / (Pw - Pd ) I (VT)

where Pb = bulk density (1.5 for ocean disposal; 1.3 for
Alcatraz Disposal

Pd particle density (2.6)

Pw density of liquid phase (1.0)

vT = total volume of disposal vessel (2294 m3 )

Thus, VW = 1,5773 for ocean disposal; Vw 1,864 m3 for
Alcatraz Disposal.

c. The volume of disposal site water required to dilu e the
discharged liquid phase to acceptable levels can be found using the
equation:

Vol = DVw

The volume must be calculated for each constituent that exceeded the
applicable State Water Quality Objective. Calculation for each
constituent is presented below:

Volume
(ocean Volum e

Constituent Ce Cs  Ca D disp) (Alc Disp)

Copper 60 mg/l 50 mg/l 10 mg/l 0.25 394 m3  525 m3

Zinc 300 mg/l 170 mg/l 2 mg/i 0.77 1,214 m 3  1,620 m 3

Mercury 3.3 mg/l 1.4 mg/l 0.5 mg/i 2.1 3,312 m3 4,400 m3



Since the volume of disposal site water necessary to dilute the
discharged liquid phase of material from Oakland Harbor is much
smaller than the volume of the initial mixing zone in all cases, the
LPC would not be exceeded.

c. In order to determine whether the LPC of the suspended
particulate phase will be exceeded, additional calculations are
necessary. The volume of suspended particulate phase contained in
the disposal vesel must now be determined. Since it is impractical
to calculate the volume directly, the environmentally protective
assumptions are made that all silt and clay-sized particles are
contained in the suspended particulate phase and that they would
remain in suspension during the 4-hour initial mixing zone. The
volume of suspended particulate phase in the discharge (vsp) can be
calculated as:

Vsp = (vT - Vw)(Pc + Ps)/I00

Where: vT= Total volume of discharge vessel (2294 m3 )

v w = Volume of liquid phase in the discharge
(calculated below)

Pc = Percent clay in the dredged material

Ps = Percent silt in the dredged material

The volume of the liquid phase in the discharge can be calculated as:

Vw = (Pb - Pd)vT / (Pw-Pd)

Where: Pb = Bulk density (1.5)

Pd = Particle density (2.6)

Pw = Density of liquid phase (1.0)

vt = Total volume of discharge barge (2294 m3 )

Thus, vw = 1,864 m 3

The volume of suspended particulate phase material at the disposal
site after initial mixing, as a percentage of the volume of the
initial mixing zone (Csp), is calculated as follows:

Csp = (Vsp/vm)(100)

Where: vsp = volume of suspended particulate phase in the
discharge (calculated below)

vm = volume of the initial mixing zone (676,540 m3 )
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C must be calculated for each of the Alcatraz sample areas and
copared to the LPC (.01 times LC50 or EC50) in each of the two
species (flatfish and oyster larvae). These data are presented in
the table below:

Percent Percent LPC LPC
Sample Area Silt Clay CsP (flatfish) (Oyster Larvae)

ALC-A200 22.4 27.7 .05% 0.69% 0.78%
ALC-B200 32.0 37.7 .07% 0.66% 0.60%
ALC-C200 25.5 32.9 .06% 0.81% 0.80%
ALC-D200 21.1 29.6 .05% 0.68% 0.23%

Since C is less than the LPC in each case, no unacceptable
adverse water column impacts are expected as a result of disposal of
material from Alcatraz in the Ocean.
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Tissue Chemistry Quality Assurance Date Summary

Oakland Inner and Oakland Outer

Constituent %Spike Recovery I  % Precision2

Clam Tissue

Cadmium 92 20.3
Chromium 133 5.0
Copper 86 11.0

Lead 87 11.7
Mercury 101 7.0
Silver 94 0
Zinc 95 9.0

Petroleum Hydrocarbons 64 ND

Chlorinate Pesticides QA data not found
(DDE only)

Worm Tissue

Cadmium 95 21.3
Chromium 136 7.7
Copper 93 11.0

Lead 108 21.3
Mercury 107 47.3
Silver 93 0
Zinc 127 4.3

Petroleum Hydrocarbons 55 ND

Chlorinated Pesticides QA data not found
(DDE only)

1 % spike recovery is a measure of analytical accuracy and
represents the percent of added analyte recovered for each
constituent.

2 Precision is a measure of agreement between replicate

analyses, expressed as the percent variation of the analytical
results from the mean of all analytical results for that
constituent.

ND indicates that the constituent was not detected in our
analyses.
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APPENDIX B

DREDGING EQUIPMENT AND METHODS

Dredges can be classified into two main categories: mechanical
and hydraulic. Mechanical plants consist of bucket, dipper,
dragline, and clamshell (or grapple) dredges. Hydraulic equipment
consists of the plain suction pipeline, cutterhead pipeline, side
casting hopper and self-propelled hopper dredges. (Reference Figures
B-i thru B-4) In San Francisco Bay, excavation is normally
accomplished with either the bucket clamshell dredge, hydraulic
cutterhead dredge or self-propelled hopper dredge. The following
paragraphs briefly describe the operations of each of these three
pieces of equipment as they relate to typical dredging work in San
Francisco Bay.

The bucket clamshell dredge resembles a derrick mounted on a barge.
The bucket is lowered and raised by cables from a swinging boom and
is placed in the "cut" by moving the boom vertically and
horizontally. The buckets are emptied into a scow, with bottom dump
capability, for tug transport to the selected aquatic disposal site.
This dredging equipment is best suited for dredging soft cohesive
material in confined areas such as near piers and docks. Other
advantages are the ability to operate at almost any depth and to work
continuous even with long scow haul distances. Slow excavation is
the chief limitation of this dredge.

The hydraulic cuttrhead dredge sucks up the material through a pipe.
Attached to the intake of the suction pipe is a rotating cutter which
is shaped like a basket and equipped with sharp teeth in order to
loosen and agitate the bottom material. The material is drawn into
the suction pipe by a centrifugal pump. The depth of "cut" is
controlled by lowering or raising the hinged ladder and suction pipe
while horizontal control of the "cut" is achieved with swing lines
moving the dredge in an arc. The cutting and suction introduces
additional water to the system in a ratio of appoximately 1 part
sediment to 4 parts water. This slurry is pumped through the
pipeline to either a land disposal site or to a dump scow for tug
transport to an aquatic disposal site. The main advantage of the
hydraulic cutterhead dredge is its high production rate.

The self-propelled hopper dredge is a trailing suction dredge which
hydraulically lifts bottom sediments, collects and concentrates these
sediments in onboard hoppers, and transports the sediments to the
aquatic disposal site where it is released throug.h the bottom of the
vessel. The vessel usually has port and starboard suction pipes to
which dragheads are attached. The dredged sediment is moved through
pumps and discharged into the vessel's hoppers as a mud-water
slurry. After the hoppers have been initially filled, pumping
continues a short time in order to displace water and increase
sediment density for an economic load. As a result of the additional
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pumping, the excess sediment-laden water overflows the hoppers and
discharges through the bottom of the dredge. The main advantages of
the self-propelled hopper dredge are its ability to operate in rough,
open waters and high production rate. The limitation of a
self-propelled hopper dredge is that proauction is interrupted during
transport and disposal operations.
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APPENDIX C

The U.S. Army Corps Of Engineers, San Francisco District
Consistency Determination On The

Oakland Harbor Deep-Draft Navigation Improvements Project
(BCDC Consistency Determination No. CN 12-87)

This Consistency Determination has been prepared in compliance
with the Coastal Zone Management Act of 1972, Section 307 (Title 16,
U.S.C. Section 1456(c), which states that Federal actions must be
consistent with State coastal management programs to the maximum
extent practicable. Sections of the approved San Francisco Bay Plan,
the program managing this area under the State of California Coastal
Management Program, applicable to the Oakland Harbor Deep-Draft
Navigation Improvements Project are Bay Plan policies on Fish and
Wildlife; Water Pollution; Dredging; and Ports.

Project Description (Reference Exhibits A, B, C,and D)

The specific improvements to be undertaken within BCDC's
jurisdiction include the following:

The Port of Oakland consists of an Outer Harbor, a Middle Harbor,
and an Inner Harbor. The entrance channel to the Outer, Middle, and
Inner Harbors is known as the Bar Channel.

Oakland Outer Harbor includes the Oakland Bar Channel, an Outer
Harbor Entrance Channel, an Outer Harbor Turning Basin Reach, and the
North End Reach. The proposed plan of improvement for Oakland Outer
Harbor is to deepen the existing 3.4 mile Outer Harbor Channel from
35 feet below mean lower low water (MLLW) to 42 feet below MLLW, and
to relocate, deepen, and enlarge the turning basin.

Oakland Inner Harbor is 8.5 miles long and includes an Inner
Harbor Entrance Reach, an Inner Harbor Reach, the Brooklyn Basin
Reach, Park Street Reach and a Tidal Canal that connects with San
Leandro Bay at Project Mile 8.5. The proposed plan of improvement
for Oakland Inner Harbor is to deepen approximately 4 miles of
channel between the Entrance Channel Reach and the Clay Street Pier
from 35 feet below MLLW to 42 feet below MLLW. Also, the channel
will be widened at the Inner Harbor Entrance, at Project Mile 3 of
the Inner Harbor Channel, and at the upper project terminus. In
addition, a turning basin will be constructed.

An estimated 7.0 million cubic yards (cys.) of material will be
dredged from the Oakland Harbor Deep-Draft Navigation Improvements
Project. Of the estimated 7.0 million cys. of required dredging, the
Federal portion of the project is estimated at 6.5 million cys. and
the non-Federal local sponsor (i.e. the Port of Oakland) portion is
estir ted at 0.5 million cys. The estimated 7.0 million cys. of "new
work" dredged material will be disposed at a U.S. Environmental
Protection Agency (EPA) / U.S. Army Corps of Engineers approved
open-water ocean site located outside the jurisdiction of BCDC ard
the California Coastal Commission. Annual maintenance dredging
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quantities following the navigation improvements to Oakland Harbor
are estimated to be 600,000 cubic yards. The current BCDC Letter of
Agreement for Consistency Determination No. 13-85 (issued March 6,
1986, as amended through September 15, 1987) reflects an Oakland
Harbor annual maintenance dredging quantity of 500,000 cubic yards.
By separate transmittal, the Corps will request Consistency
Determination No. 13-85 be amended to reflect the estimated annual
maintenance dredging quantity increase of 100,000 cubic yards.

Of the estimated total 7.0 million cys. of required dredging, an
initial estimated 0.5 million cys. of dredging in the Inner Harbor is
proposed to be completed by June 4, 1988 in order to provide a safe
navigable channel for the first arrival of the new generation
container ship. The initial estimated 0.5 million cys. of dredging
represents an Inner Harbor channel deepening from -35 feet MLLW to
-38 feet MLLW, as shown in Exhibit C. (It is noted that the Port of
Oakland has submitted a permit application to BCDC for the dredging
of 560,000 cys. of material from the Inner Harbor. The Port's BCDC
application and the Corps's proposed initial estimated 0.5 million
cys. of Inner Harbor dredging are the same proposal. The Corps
understands that the Port has submitted the application to BCDC in
order to better ensure project construction approval in the time
frame necessary for implementation of a -38 foot MLLW channel to
accommodate the new generation container vessel scheduled arrival of
June 8, 1988.)

Project Need And Purpose

The Port of Oakland is a complete transportation/distribution
center with access to modern marine terminals specializing in
containerized shipments. This world class port is the largest on San
Francisco Bay and one of the largest container ports on the west
coast. An estimated 30 ships per day currently travel inbound and
outbound from the Port of Oakland, with one ship passing through the
entrance channel an every 1.75 hours on average.

The Oakland Harbor channels are no longer adequate to efficiently
and cost effectively accommodate modern deep-draft vessels.
Deepening of the Oakland Harbor is necessary to accommodate the
arrival of the new generation, deep-draft container vessels scheduled
to arrive at the Port of Oakland in June 1988. Deep-draft container
vessels built in the 1970s ranged in the 700 foot length with a draft
of 33 feet. New container vessels range up to 1,050 feet in length
with a draft of 38 feet. The current authorized Oakland Harbor
channel depths are -35 feet MLLW.

Currently, problems encountered by ship pilots are: that inbound
vessels operating during strong ebb tides risk grounding in the
shallow water off the Seventh Street Terminal; and lack of adequate
dannel width at the Outer Harbor Entrance Channel increases the risk
of a 'uessel in transit colliding with berthed ships at the Seventh
Street Terminal or creating a wake or surge which could damage
berthed ships or break mooring lines. The Oakland Harbor Deep-Draft
Navigation Improvements Project will: improve navigational safety and
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efficiency of container vessel movement in the harbor channels;
reduce the potential for vessel collisions and groundings; and
eliminate vessel tidal delays.

Project Details

1. Dredging. Dredging an estimated total 7.0 million cys. from
the Oakland Harbor is based on channel configurations which were
optimized through navigation simulation study. Conditions modeled in
the simulation study included vessel size and maneuverability, winds,
waves, currents, bottom and bank conditions, visibility and mode of
operation. The purpose of the simulation study was to provide the
minimum channel dimensions required for safe and efficient ship
transit. Approximately 3.4 miles of the Outer Harbor will be
deepened and the turning basin will be relocated, deepened, and
enlarged. Approximately 4 miles of the Inner Harbor channel will be
deepened, the entrance channel widened, a 1,200 foot diameter turning
basin between Schnitzer Steel Products Company and the Alameda
Gateway Properties will be dredged, and a 1,000 foot radius
fan-shaped area adjacent to the eastern end of the Charles P. Howard
Terminal will be dredged. The dredging will terminate approximately
550 feet west of the Webster Street tube. The most likely method of
dredging is by clamshell with tug/barge transport of the dredged
material to an EPA/Corps approved ocean disposal site.

2. Dredged Material Sediment Tests. The Corps has conducted the
appropriate sediment sampling and testing (physical, chemical, and
biological) of the material to be dredged from the Oakland Outer and
Inner Harbor channels and disposed at an EPA/Corps approved ocean
site. The sediment testing protocol and test results as contained in
reference item A. was provided to the San Francisco Bay Regional
Water Quality Control Board (RWQCB) in September 1987. Following
submittal of the sediment test results to the RWQCB, the RWQCB
requested the industrial areas such as Schnitzer Steel and the former
Todd Shipyards adjacent to the navigation project be investigated for
potential toxic chemicals. Due to concerns related to possible
contamination from land based activities at the Schnitzer Steel
Company and at the former Todd Shipyards, the Corps, in cooperation
with the Port of Oakland, collected sediment samples for testing.
The results of this additional sediment testing are contained in the
'Vak ard Harbor Deep-Draft Navigation Improvements Design Memorandum
Number 1 and Final Supplement To The Environmental Impact Statement,
Alameda County, California", dated March 1988 (reference item No.
9). With respect to dredging material from the Oakland Harbor
improvement project, sediment tests show the material to be highly
plastic with little or no mixing in the water column. Thus no
adverse impacts on water quality at the dredge site are anticipated.
Disposal of the dredged material will be at an EPA/Corps approved
open water ocean site located outside State waters.

3. Aquifers. The Corps has been coordinating closely with the
RWQCB, Alameda County Flood Control and Water Conservation District,
and the Port of Oakland to achieve an acceptable water monitoring
plan. Reference item H. describes the Corps' proposed ground water
monitoring plan which was transmitted to the RWQCB. By letter dated
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March 3, 1988 (reference item No. 10, enclosed) the Executive Officer
of the RWQCB determined the Corps' ground water monitoring program to
be adequate and acceptable.

Consistency With The Bay Plan

The proposed navigation improvements to the Oakland Harbor are
consistent to the maximum extent practicable with the following
relevant portions of the San Francisco Bay Plan.

Bay Plan Policies on Fish and Wildlife, in part, state that
"The benefits of fish and wildlife in the Bay should be
insured for present and future generations of CaliforTillns
..." and "... to the greatest extent feasible, the remaini.ng
marshes and mudflats around the Bay, the remaining water
volume and surface area of the Bay, and adenate fresh water
inflow into the Bay should be maintained." The proposed
navigation improvements to the Oakland Harbor will not
affect the Bay's marshes, mudflats, water volume, surface
area, and fresh water inflow.

Bay Plan Policies on Water Pollution, in part, state that
"Water quality in all parts of the Bay should be maintained
at a level that will support and promote the beneficial uses
of the Bay as identified in the Regional Water Quality
Control Board's Basin Plan." No unacceptable Bay water
column impacts would occur as a result of deepening the
Oakland Harbor channels.

Bay Plan Policies on Dredging, in part, state that "Dredging
or construction work should not be permitted that might
reasonably be expected to damage an underground water
reservoir..." and that "To prevent sedimentation resulting
from dredging projects, mud from future dredging should be
disposed of in one of the following ways: (a) placement on
dry land, (b) placement as fill in approved fill projects,
(c) barging or piping to suitable disposal sites in the
ocean, or (d) if no other alternative is feasible, dumping
in designated parts of the Bay where the maximum amount will
be carried out the Golden Gate on ebb tides...". All
proposals for deepening Oakland Harbor that could penetrate
the mud "cover" of aquifers have been reviewed by the
Reicnal Water Quality Control Board (RWQCB). The RWQCB has
approved the Corps' proposed ground water monitoring
program. The dredged material from the Oakland Harbor
improvement project will be barged to an EPA/Corps approved
ocean disposal site.

Bay Plan Policies on Ports, in part, state that "The Seaport
Plan provides for expansion and/or redevelopment of port
facilities at ... Oakland ... " and "Further deepening of
dip channel [s] [are] needed to accommodate expected growth
in ship size and improve terminal productivity ... ". This
is the purpose of the Oakland Harbor Deep-Draft Navigation
Improvements project.
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Summary

Based on a review of the relevant portions of the San Francisco
Bay Plan and on the information contained in the enclosed list of
references, the proposed Oakland Harbor Deep-Draft Navigation
Improvements project is consistent with the San Francisco Bay Plan to
the maximum extent practicable.
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The U.S. Army Corps of Engineers, San Francisco District
Consistency Determination On The

Oakland Harbor Deep-Draft Navigation Improvements Project
(BCDC Consistency Determination No. CN 12-87)

References

1. "Draft Oakland Outer and Inner Harbors Deep-Draft Navigation
Improvements, Draft Design Memorandum Number 1 and
Supplement to the Environmental Impact Statement, Alameda
County, California", dated September, 1987

2. San Francisco Bay Conservation and Development Commission
(BCDC) letter dated October 19, 1987, Subject: Request for
Concurrence with Consistency Determination Proposed
Navigation Improvements, Oakland Harbor (BCDC Consistency
Determination No. CN 12-87)

3. U.S. Army Corps of Engineers, San Francisco District letter
to BCDC dated October 30, 1987

4. California Department of Fish and Game Memorandum to Mr.
Gordon Van Vleck, Secretary for Resources, dated November 2,
1987, Subject. Draft Supplement to the Environmental Impact
Statement (DEIS) Oakland Inner and Outer Harbor Improvements
SCH 87081823

5. U.S. Army Corps of Engineers, San Francisco District letter
to Ms. Linda Martinez, State Lands Commission, dated
December 3, 1987

6. BCDC letter dated December 24, 1987, Subject: Corps of
Engineers Proposed Navigation Improvements, Oakland Harbor:
BCDC Consistency Determination No. CN 12-87

7. U.S. Army Corps of Engineers, San Francisco District letter
to Mr. Roger B. James, California Regional Water Quality
Control Board, dated January 21, 1988, requesting water
quality certification for the dredging of the Oakland Outer
and Inner Harbors and disposal of the dredged material at
the Alcatraz site

8. U.S. Army Corps of Engineers, San Francisco District,
Proposed Oakland Groundwater Monitoring Plan, January 1988

9. "Oakland Harbor Deep-Draft Navigation Improvements Design
Memorandum Number 1 and Final Supplement To The
Environmental Impact Statement, Alameda County, California",
dated March, 1988
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10. California Regional Water Quality Control Board - San
Francisco Bay Region letter dated March 3, 1988, Subject:
Groundwater Monitoring Program for Monitoring the Impact of
the Oakland Inner and Outer Harbors Navigational Improvement
Project
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Detailed Project Description

Oakland Outer Harbor. The proposed plan of improvement is deepening
the harbor frcmn -35 feet to -42 feet MLLW and widening the south side of
the Bar Channel frm 800 feet to 900 feet. The apex of the bend between
the Bar and Entrance Channels will be removed and the north side of the
channel widened. The knoll adjacent to tbhe end of the Seventh Street
Complex is proposed for removal. The "dogleg" at the northeastern end of
the Seventh Street Terminal will be eliminated, and the turning basin will
be relocated and enlarged by widening the north side of the channel
opposite berths 32 and 33 (formerly D and E) in the Matson Terminal near
Project Mile 2.0. At Project Mile 2.25, approximately 1,900 feet of
channel will be widened 350 feet to accomate the existing wharf. In
the final 4,600 feet of the project, the berths will be widened to 125
feet, which will narrow the channel to a width which varies frcm 850 to
600 feet).

Oakland Inner Harbor. The proposed plan of improvement specifies the
deepening of the Inner Harbor channel from -35 feet to -42 feet MILLW
between the Entrance Channel reach and the Clay Street Pier, a distance of
approximately 4 miles. The proposed plan also includes widening within
the Entrance Channel Reach as follows:

The northern channel boundary will be moved northward to coincide witlh
the U.S. Pierhead and Bulkhead line off the end of the Seventh Street
Terminal, and then taper in to meet the existing channel i iit at
approximate Project Mile 1. 0.

The southern channel boundary will be shifted souto h; 20 feet at t-he
turn into the Entrance Reach, and by 150 feet beyond the t-in,. East :-r
the mouth of the Middle Harbor, the widened channel will taper zn to -eet
the existing channel limit at approximate Project Mile i.-.

The modifications described above result in a ch-umanei w-'ith of , "
feet off the southeast corner of the Sevenrtn Street Pern.ur-al wtu
transitions to 720 feet at approximateiy Prorect Mile ". 1. The -aunne1
then gradually narrows to a minLum width of 435 feet beter. tihe stone
jetties near Project Mile 1.6, then widens to 4tC feet, urd tlares ot to
575 feet at the beginning of the ch-nnel bend c-uxtste the ter.urals for
the American Presidents Lines. ls channel bend w be wJdened tc i
maxizum width of 900 feet, and then taper to -00 feet ee.- et t he enxlsti,-r
width of the channel. Additional pro'ect features :icl .ie rrcinc a
1,200 foot diameter turning basin between the Sdtn,.tzer Steel -rrxuots
Cny and the Alameda Gateway Properties, and 3rovd:r a ",C De<zt
radius fan-shaped area adjiacent to the eastern d or the :.arles P.
Howard Terminal. The project reacn will tenrruiate aprcx-)ae!te!y 55c reet
west of the Webster Street tube.

The existing U.S. Navy Sanitar1 Sewer Expcrt Man, -a !6--ch diameter
cast iron pipe located under the Inner Harbor Channel at approximate
Project Mile 2.5, -mst be lcpvred to accommodate the proposed channel
improvements. Dredging of the ship channel necessitates relocation cf the
existing sewer main frarn an invert elevation of -45 feet MLIW to a depth
approximately 12 feet lower.
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STATE OF CAIFORNIA-THE RESOURCES AGENCY GEORGE DEUKMEJIAN Goernor

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD Phon;Ar.aCode 415

AN FRANCISCO BAY REGION 464.1255

,II) JACKSON STREET. ROOM 6040

OAKLANO 94607

March 3, 1988

File No. 2199.9237(TCW)tmh

'r. William C. Angelcni, Chief
tann /nr. n r ... g _.. Division

Cot 't f.
San Francisco IIstrict
211 Main Street'
San Francisco, CA 94105-1905

Dear 1r. Angeloni:

Subject: Groundwater Monitoring Program for
Monitoring the Imoact of the Oakland
Inner and Outer Harbors Navigational
imnrovement Project

The staffs of San Francisco Bay Regional Water Quality Board
and Alameda County Public Works Agency have reviewed your
proposed groundwater monitoring program for Oakland Harbors
imorovement Project, which was transmitted to us February 1,
1988.

We find the proposed program adequate and acceptable. However
we would like to make one suggestion: the cable-tool method
for drilling be used in well drilling rather than the rotary
mud drilling method because the cable-tool method would
provide a better uefiniion of 30o1 1y:.

We request that thIe monitoring program be initiated as soon
as possible and be continued for at least three years.
Alameda County Public Works Agency has indicated that they
will probably take over the monitoring function after the
three years.

We also request that you file quarterly and annual reports
with us. Quarterly reports shall be filed within 45 days of
the completion of sampling and analysis of each quarter.
The first quarterly report shall contain a description and
discussion of regional and site geology/hydrology, methods
and procedures used in installing, developing and sampling
monitoring wells, and methods and procedure used in water
analyses as well as the analytical results obtained.
Subsequent quarterly reports can be less elaborate and shall
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Mr. William C. Ani2oni -2- March 3, 1988

present only the procedures and results of groundwater sampling
and analysis and groundwater flow pattern. Annual reorts shall

summerize past four quarters' results and present a discussion
and assessment of dredging project's imoact on the area's
groundwater if appropriate. They should also propose modifica-
tions to the monitoring program If the results of monitoring
program indicate some modifications Is desirable.

Thank you for your cooperation in implementing a groundwater
mcni z; o progra,4 if you have any questions, please call

r Ten o-cn '"u -Df my staff at (415) 464-o899

Eeuti ve Officer

2: Jonn !-. v.onser, Alameda Coun;'
Carl Hauge, DWR-Central District
Clyde A. Morns, EPA-Region 9
W. E. Vandenberg, Port of Oakland
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LETTERS INCLUDED IN APPENDIX D

U.S. Congress, House of Representatives (page D-3)
2-22-88 (Corps response to Congressional Representatives)
2-16-88
1-26-88

U.S. Department of Commerce, National Marine Fisheries
Service (page D-13)

11-5-87
10-2-87 (Corps to NMFS)
3-18-87

U.S. Department of Interior, Fish and Wildlife Service (Ecological
Services) (page D-21)

2-24-88
1-15-88
10-30-87 (Corps to FWS)
10-1-87 (Corps to FWS)
8-18-87
8-6-87 (Corps to FWS)
5-5-87
2-24-87
11-26-86 (Corps to FWS)
1-31-86
12-23-85 (Corps to FWS)

U.S. Department of Interior, Fish and Wildlife Service (Endangered
Species Office) (page D-87)

11-12-87
11-2-87 (Corps to FWS)
3-31-87

U.S. Department of Interior, Minerals Management Service (page D-95)
1-2-88 (MMS to ESA for Corps)

U.S. Department of Interior, National Park Service (page D-99)
12-23-87 (Corps to NPS)
11-12-87

U.S. Department of Interior, office of the Secretary (page D-105)
5-22-85

U.S. Department of Transportation, Coast Guard (Page D-109)
9-11-87
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U.S. Environmental Protection Agency, Region IX (page D-117)
2-17-88
1-14-88 (Corps to EPA)
12-30-87 (Corps to EPA)
12-7-87 (See Appendix E-Comments and Responses)
11-24-87
11-16-87 (Corp to EPA)
11-5-87
10-20-87 (Corp's PN announcing Intent to Use An Ocean Disposal

Site)
8-17-87

California Coastal Commission (page D-153)
10-7-87
9-23-87 (Corps to CCC)

California State Department of Parks and Recreation, Historic
Preservation Office (page D-157)

10-6-87
10-2-87 (Corps to SHPO)

California State Lands Commission (page D-163)
2-17-88 (SLC to BCDC and Port of Oakland)
12-3-87 (Corps to SLC)
11-2-87

Regional Water Quality Control Board (page D-171)
3-3-88 (Corps to RWQCB)
3-3-88 (Acceptance Groundwater Monitoring Program)
2-1-88 (Corps to RWQCB)
1-29-88
1-21-88
11-5-88
10-9-87
9-23-87 (Corps to RWQCB)
7-3-87

S.F. Bay Conservation and Development Commission (page D-239)
3-8-88 (Corps to BCDC)
3-4-88
2-26-88 (Corps to BCDC)
2-4-88
2-1-88 (Corps to BCDC)
12-24-87
10-30-87 (Corps to BCDC)
10-19-87
9-23-87 (Corps to BCDC)
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT. CORPS OF ENGINEERS

211 MAIN STREET
SAN FRANC:SCO, CALIFORNIA 94105 - 1905

February 22, 1988

Executive Office

Honorable Barbara Boxer
U.S. House of Representatives
307 Cannon Building
Washington, D. C.20515

Dear Congresswoman Boxer:

Brigadier General Patrick J. Kelly has asked me to respond to your and
Congresswcman Pelosi's January 26, 1988 letter concerning dredge material
disposal at the Alcatraz disposal site in San Francisco Bay. The disposal
of dredged material is a particularly challenging assignment for us as we
seek to meet our responsibilities in the water resources developnent area
with its attendant effect on national and regional economic development,
the environment and the use of public funds.

I will first respond to your specific concerns, then discuss in
broader terms some of the dredging issues before us.

No toxic materials are deposited at Alcatraz. All dredge materials
require testing, a deterni~ation of the degree of toxicity, and the proper
disposition of such material. All disposal operations require Water
Quality Certification from the State of California. The general framework
for determining if dredged material is toxic and will cause an
unacceptable adverse impact to the aquatic envirorment is found in the
guidelines pursuant to Section 404 (b) (1) of the 1974 Clean Water Act.
All material intended for in-Bay disposal is tested in response to these
guidelines. Based on these rules, sediments deemed "toxic" have not and
will not be approved for disposal in San Francisco Bay either by the Corps
of Engineers or the Water Quality Control Board.

last November, the National Park Service requested the Corps apply for
a permit from the Service for navigation projects in the vicinity of
Alcatraz. We reviewed the statutes and regulations upon which the Service
based its request and believe they do not apply to dredge disposal
operations. In our response of December 23, 1987, we outlined our
position regarding the need for a permit and offered to meet with Service
representatives to discuss our activities and responsibilities under
Federal law. While the Service has not responded, we nevertheless will
continue to follow established testing and disposal guidelines and secure
the required approvals mentioned in the preceding paragraph for any
Alcatraz disposal projects.

We are currently examining several ocean disposal sites near the
Farallones as alternatives for our Oakland Inner and outer Harbor
Project. One site (IM) is 14 nautical miles west of the Golden Gate and
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about 1.2 nautical miles east of the marine sanctuary boundary.
Environmental studies have been performed on the site and on the sediment
to be dredged as required under the 1972 Marine Protection, Research, and
Sanctuaries Act. In addition, sediment transport studies were conducted
which indicate that the material to be deposited would not move toward the
marine sanctuary.

To summarize our response to your specific concerns, we fully intend
to dispose of all sediments, either at Alcatraz or at an ocean site, in a
legal and responsible manner and with the required approvals from other
federal and state agencies. Also, any ocean disposal site selected under
Corps of Enineers authority will be outside the marine sanctuary.

The Corps of Engineers has been dredging in the San Francisco Bay
estuary for comnerial and defense facilities since the late 1800's. This
dredging is both maintenance work, required to keep existing facilities in
operation, and new dredging for the development of new ports and marinas
or for the deepening of those already in use to meet technological changes
in the shipping industry. The Sacramento and San Joaquin Rivers bring
much silt into the Bay. Harbor and channel dredging is essential to
insure safe and efficient navigation. Approximately eight million cubic
yards of maintenance dredging is done in the Bay each year. Most of that
is placed at Alcatraz because of its proximity to many Central Bay
Projects.

Three approved EPA disposal sites exist in the Bay. Presently there
is no EPA designated ocean disposal site for the fine grained materials
which are found within San Francisco Bay. It is Corps policy that all
dredged material meet the standards set by the Regional Water Quality
Control Board and that the work be consistent with the Bay Plan of the Bay
Conservation and Development Commission. Within San Francisco Bay, it is
Corps policy to dispose of all materials downstream of the work site.
This tends to facilitate the natural movement of the material out through
the Golden Gate. The geography of San Francisco Bay, our downstream
policy, and the cost of ocean disposal have resulted in most of the Bay's
dredged material going to the Alcatraz site. Even after a general-use
ocean disposal site is designated by EPA, Alcatraz must remain open for
maintenance dredging and for other small projects. Otherwise, projects
such as San Rafael Creek and Islais Creek might not be economically
feasible for continued operation.

Since 1985 the Corps of Engineers has been involved in a major effort
to develop an environmentally and economically feasible disposal plan. It
focuses on decreased use of the Alcatraz site while attempting to identify
and designate other potential disposal areas. This study was initiated
because of our concern over mounding at the Alcatraz site.

The Corps is being asked to consider ocean disposal sites located at
great distance from the Golden Gate. While we are considering several

D-6



-3-

sites, we mist also consider the increased costs associated with each
site, as well as the environmental acceptability of each site. Increased
costs are not only borne by the American tax payers (Federal dollars) but
also by local ports, small marina operators, and local citizens under the
cost-sharing provisions of the Water Resources Development Act of 1986.
Let me use the Oakland Harbor deepening project to illustrate. The
project with disposal at Alcatraz would cost $20 million cost-shared on a
75%/25% ratio between the Federal Government and the Port of Oakland.
Project costs associated with the various ocean disposal sites under
consideration range from $39 million to $68 million. Increased costs must
be weighed against measurable improvements in the protection of the
environment as well as differing operational considerations. Even at the
most distant site, there are potential impacts on endangered species such
as the Humpback Whale.

Our responsibilities as stewards of the public's funds require that
any decision to adopt alternatives with substantially higher costs must be
made on sound scientific and technical evidence that Alcatraz disposal is
adversely affecting San Francisco Bay or that taking the material further
out produces a significant environmental benefit over the near shore
sites.

In closing, I would like to point out that we have been working very
closely with many agencies and with the public in addressing the many
issues surrouriing dredged material disposal. Numero Ls meetings over the
past six months have included representatives from EPA, US Fish & Wildlife
Service, National Marine Fisheries Service, California Department of Fish
and Game, the dredging industry, Citizens for a Better Environment, and
representatives fra the fishing industry. We strongly believe that we
are fulfilling our obligations and responsibilities in striving for
solutions that are in the best overall interest of the public in the San
Francisco Bay area.

Thank you for your interest in our dredging and dredge disposal
operations. I would be happy to arrange to provide you and your staff
with an in-depth briefing on this important and complex issue at your
earliest convenience.

Sincerely,

Galen H. Yanagihara
Colonel, Corps of Engineers
District Engineer

Copies Furnished

(See Attached)



Honorable Nancy Pelosi, U. S. House of Representatives, 1632 Longworth
Office Building, Washington, D.C. 20515

Mr. John wise, Acting Regional Administrator, Region IX EPA, 215 Fremont
Street, San Francisco, CA 94105

Mr. Roger B. Jaynes, Executive Officer, Regional Water Quality Control
Board, San Francisco Bay Region, 1111 Jackson Street, Oakland, CA 94607

Mr. Brian O'Neill, Director, Golden Gate National Recreation Area,
National Park Service, Ft. Mason, CA 94123

Mr. James McKevitt, Field Supervisor, U.S. Fish & Wildlife Service, 2800
Cottage Way - Room E-1823, Sacramento, CA 95825

Mr. E. C. Fullerton, Regional Director, U.S. Department of Comnerce,
National Marine Fisheries Service, S. W. Region, 300 S. Terry Street,
Tenrminal Tslarn, CA 90731

Mr. Brian Hunter, California Departint of Fish & Game, Yountille
Facility C, Yountville, CA 94599

Mr. Alan Ramo, Citizens for a Better Environment, 942 Market Street, Suite
505, San Francisco, CA 94102

Mr. Alan Perdleton, San Francisco Bay Conservation & Development
Cormission, 30 Van Ness Avenue, San Francisco, CA 94102

Ms. Ellen Johck, Bay Planning Coalition, 666 Howard Street, Suite 301,
San Francisco, CA 94105
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Fi5T1 , f O 6l......of tprezentattU
43.......... '""° " Mazlington, 2O515--05O3

January 2G, 1988

1riCjadier Ge ,IdI PxtrIck 7'. Kelly
nivis±cn rn.7neer, U:.S. Army
Engineer Division, Soutt. VacifIc
620 Sansone Street
San Francisco, Clifornia 94111

Dear Gonerl. Kelly:

After reviewing zorre5pondence between your office and the
National Park Service, and the many letters from conceorned
conrstituents regarding the dunplng of dredge spoils off Aicatr3Z
-slard, it is unclear to us how tnis activity is allowed to
ccntinue without further clarification.

The area extendiny 300 yazds and encircling Alcatraz 7s3ana is

within the boundary of the Golden Gate National Recrnation Area.
Disposing of toxic materials on national park lands is
inconsistent with federal policy governing these lands. ;e 'urge
your office to cease dumping activities until appropriata
representatives of the Departmient of the interior and the
Department of Defense, either through the required permit
process or by established mutual agreement, resolve this
question.

We are appalled that i f-dmral agency w~zoulu ,( Lnvolved in
actions that so obviousy degrade the environental
San Francisco Bay. :f federal agencies are not able to set
public examples to protect the environment, how can we expect
citizens to understand the importance of protecting this estuar"
We encourage you to locate an alternative site for disposing _:
toxic sediment3, preferably a deepwater sits where the
possibility of adverse environmental inpacts will be reduced.

Wu undertand that a dump site near the Farallones h.as teen
discussed. Again, this would be in direct con"'t' -it with federal
policy established to protect this area as u marine sanctuary.
In light of these objections and of those raised by other federal
agencies, We urge you to cease dredge dunping cn =G,';A lands and
to seek an alternative 16e0water site for this purpose.



January 26, 1988

Page 2

Thank you for your earliest attention to this important %attor
affecting the health of our citizens and the life of San
Francisco say.

SinoerQly,

BARBARA BOXER, M.C. NANCY PELOSI,. M.C.

cc: John Wise
Environmental Protection Agency
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GEORGE MILLER
7TH DiSTRICT CALJfORNIA 

A.S-N"O% DC US' L - ,AAWY AN", -1

232, 2-3&~ Congrezz of the Mniteb *tatr.5

CARAN S )N bouze of eprevntati e ,
DEN ) u . ANO AKA ES aslington. DC 20513 "' ' A '

3M060TEE 3N N1T~B1DA AND NS~tAP -AIRS .';.-

.,MAN 3 COMW fEE )N , AAEq AND 10-.%E;1

CCOMM''EE ON '-'E BUDGF1 4 4 *'
:MIrF February 16, 1988

, )~MI E N EOUCAT ON AND A 8CR _S : -'V: 4

General Patrick J. Kelly

Division Engineer
U.S. Army Corps of Engineers

Division of South Pacific

630 Sansome Street

San Francisco, CA 94111

Dear General Kelly:

3oth the U.S. Army Corps of Engineers (COE) and the Port of Oakland are to
be commended for their recent proposal which eliminated disposal of

dredged spoils generated by the planned deepening of the Port to the dump
site near Alcatraz Island. This is a clear indication of your concern for
the environmental quality of San Francisco Bay.

In order to properly balance the timely development of the Port with the
need to protect the San Francisco Bay estuary from further degradation, you
have proposed to utilize Section 103 of the Ocean Dumping Act to establish
a temporary ocean disposal site. During this process, please give
consideration to the data and opinions of Federal and State Resource

Agencies and private fishery representatives prior to selection of a 103
site. We urge you to consider selection of the B-1 or B-IA sites because
they provide the greatest margin of protection to fisheries resources.

Recent information introduced by resource agencies and Pacific fisherman
clearly illustrates that environmental uncertainties and fishing data gaps
exist. Consequently, if the COE and the environmental and fishery agencies

of the federal government are not able to reach agreement as to the
appropriateness of site 1-M versus site B-I or B-IA in the short time
available, we encourage you to consider a bifurcated process.

Given the urgency of the Port of Oakland to complete dredging of 500,000
cubic yards by June 1988 and assuming that the test results determine the

sediments are clean, we propose that the Environmental Protection Agency
(EPA) and the COE should:

(I) reach consensus on an ocean disposal site for the first 500,000

cubic yards so that the project can move forward; but
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General Patrick J. Kelly

February 16, 1)88

(2) delay decision on the remaining 6.5 million cubic yards until
economic, biological, chemical and oceanic uncertainties are addressed.

This would allow additional time to analyze data and reach a justifiable
decision on the appropriate disposal site for the remaining 6.5 million
cubic yards of dredged material.

We recognize the need for a full and adequate section 102 designation of a
permanent ocean disposal site including analysis of an outer shelf site as
well as an upland disposal site for materials that fail to meet the
criteria for Bay or ocean disposal. We urge the COE and EPA to proceed
with this designation expeditiously and offer our support so that the
crucial needs of the Port of Oakland and the protection of the vital
resources of San Francisco Bay and estuary are addressed.

We appreciate your timely consideration and response to this
critical issue.

SLRNANCY ELOSI
Member of Congr ss M of n

FORT Y STARK
Membr oCongress Member of Congress

Member of Cong ss
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U.S. DEPARMhDM OF 0"4ERM, NATIONAL OCEAN AND
AdVIOPHERIC A1E4INT ATION

National Marine Fisheries
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SUNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administrationy NATIONAL MARINE FISHERIES SERVICE

Southwest Region
300 South Ferry Street
Terminal Island, California 90731

November 5, 1987 F/SWR33:DJS
1514-05

Colonel Galen H. Yanagihara
District Engineer
San Francisco District
Corps of Engineers
211 Main Street
San Francisco, CA 94105

Dear Colonel Yanagihara:

This responds to your October 2, 1987, request for concurrence
regarding the potential for adverse affects to threatened or
endangered species from the proposed "Oakland Inner and Outer
Harbors Deep-Draft Navigation Improvements Draft Memorandum
Number 1 and Supplement to the Environmental Impact Statement
(SEIS), September 1987".

We concur with your conclusion that the dredging and disposal
activities proposed for inside of the San Francisco Bay are
unlikely to affect adversely populations of listed species. We
previously reached a similar conclusion (March 18, 1987 enclosed
letter) regarding listed species for disposal activities outside
the Bay as a result of this project,

If you have any further questions, please contact Mr. Dana J.
Seagars of our Protected Species Program at (FTS) 795-6665 or
(213) 514-6665.

Sincerely,

E C. ullerton
Regional Director

Enclosure
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Seies Which May ae Preaen in Project AZrea

Common Name Scetii Name Status

Gray whale (Eschrichtius Lanq-a) Endangered
Right whale (iiae n g Endangered
Blue whale (Balaenoptera musculs) Endangered
Fin whale physalug Endangered
Sei whale (B. i Endangered
Humpback whale (M naengiae Endangered
Sperm whale (Phys.2x cka.aPn) Endangered

Guadalupe fur seal (Arctocephalus townsendi) Threatened
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DEPARTMENT OF THE ARMY

SAN FRANCISCO OISTRICT, CORPS OF INGINKtRS

~0lIII MAIN STREE7
SAN WRANCISCO. CALIFORNIA %4os - 1os

October 2, 1987

Environmental Branch

Mr. E.C. Fullerton, Regional Director
U.S. Department of Commerce, National Marine
Fisheries Service, Southwest Region

300 South Terry Street
Terminal Island, CA 90731

Dear Mr. Fullerton:

The enclosed General Design Memorandum Number 1 and

Supplemental Environmental Impact Statement for the Oakland Harbors
deep-draft navigation improvement project is provided for your
review and comment.

Pursuant to Section 7(c) of the Endangered Species Act (16 USC
661-666c) and the regulations found at 50 CFR 402, the U.S. Army
Corps of Engineers, San Francisco District has determined that the
project will not affect threatened or endangered species in the
marine environment. Please refer to Table 2.D and paragraph 3.4.5c
(SEIS pages 19, 54), and to your letter of March 18, 1987 located
in Appendix C of the SEIS.

Your concurrence with this determination is requested within 30
days of receipt of this letter. Questions regarding this project
should be directed to Ms. Patricia Duff (415/974-0441, FTS
454-041) or to Mr. Les Tong (415/974-04 3 9 , FTS 454-0439).

Sincerely,

ale n H n g i h~ia
Colonel, corps of EngineersCo lo
District Engineer

Enclosure

Copy Furnished:
Mr. Gail C. Kobetich, U.S. Fish and Wildlife Service
Endangered Species Office, 2800 Cottage Way, Room E-1823,
Sacramento, California 95825
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DUNITED STATES EPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL MARINE =ISHERIES SERVICE

Southwest Region
300 South Ferry Street
Terminal Island, California 90731

March 18, 1987 F/SWR33:DJS
1514-05

Mr. William C. Angeloni
Chief, Planning/Engineering
San Francisco District
Arrmy Corps of Engineers
211 Main Street
San Francisco, CA 94105-1905

Dear Mr. Angeloni:

This responds to your March 3, 1987 information request
concerning endangered, threatened, or candidate species that may
be affected by the proposed designation of an ocean disposal site
south of the Farallon Islands to receive material dredged from
San Francisco Bay.

The enclosed list indicates those species which may be present :n
the project area. The gray whale and the humpback whale are the
most likely of these species to be found in the proposed area.
While both of these species frequent the region on a seasonal
basis, we do not expect that the use of these sites for disposal
of San Francisco Bay dredge material will result in any adverse
affects to any of the species on the attached list. Therefore,
we believe that conducting an informal consultation may satisfy
the requirements of Section 7(c) of the Endangered Species Act,
We would apprecate receiving a copy of the DEIS for this project
and believe this document may be used in place of submitting a
formal Biological Assessment.

If you have any further questions, please contact Mr. Dana i.
Seagars of our Protected Species Program at FTSJ 795-6665 or
(213) 514-6665.

SiE.ciely,

E,C. Fullerton

Regional Director

Enclosure
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Enclosure

SeisWhich D _a Prsn a Zlj ra

Common Sam Scientific Nam Statius

Gray whale (Eschrichtius r Endangered
Right whale (E Qlacialis Endangered
Blue whale (Balaenoptera m Endangered
Fin whale (D. p Endangered
Sei whale (85 , Endangered
Humpback whale (Megaptera naen Endangered
Sperm whale f hster Q E-dangered

Guadalupe fur seal (Arctocephalus Lonsnij) Threatened
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United States Department of the Interior
FISH AND WRLDLIFE SERVICE

Division of Ecological Services
2800 Cottage Way, Rm. E-1803
Sacramento, California 95825

February 24, 1983

Colonel Galen H. Yanagihara
District Engineer
San Francisco District, Coros of Engineers
211 Main Street
San Francisco, California 9 IC5

Subject: CE - Oakland Inner and %uter Harbors Deep-DraFt Navigation
I nrovements

;ear Colonel Yanaaihara:

We commend you on your decision (January 29, 1988 meeting) to eliminate

the use of the Alcatraz dredge disposal site (predredging of 2.5 million
cubic yards and disposal of 7.0 million cubic yards) for this project. We
believe this will significantly reduce any adverse effects of the project
)n the Bay biota.

As you know, the Service feels the use of Site 1M is unacceptable.
We believe the studies conducted by the Corps on the IM site have been
inadequate. in fact, the evidence presented by the California Department
of Fish and Game, the National Marine Fisheries Service, and the sport
and commercial fishing interests seems to overwhelmingly indicate that
Site IM is an extremely important resource area. It is in view of
these considerations that the Service believes that a deep water ocean
disposal site should be selected for long-term disposal of dredged
material. However, to meet the time ccnstraints of the Oakland Inner
and Outer Harbor Project and until adequate studies are conducted and a
deep water ocean disposal site designated, we are amenable to use of
Site B-1 in this instance only (see FWS Planning Aid letter, dated
2/?4/87;Department of the Interior comments on draft Design 'lemorandum
:I and draft Supplemental EIS, dated November, 1987; and my January 15,
1988 letter to you).

It now appears that the Corps of Engineers intends to dispose of dredged

spoil from the Oakland Inner and Outer Harbor Project at Site IM. I
hope you will reconsider as this will leave us no recourse but to initiate
referral to the Council on Environmental Quality (as per the National

Environmental Quality Act of 1969, as amended). . would prefer to
resolve the matter without initiating this laborious and time consumina

process. Any substantial delay would preclude the Port of Oakland from



meeting their immediate need for a deep-draft navigation channel. We still
believe this project can be constructed in an environmentally sound manner
and also meet the needs of the Port of Oakland. I urge-that your office
continue to meet and discuss the issues and alternatives with all concerned
to avoid an impasse.

Please direct any question regarding this matter to Fred Nakaji of my staff or
me at (916) 978-4613.

Sincerely,

J James J. cKevitt

Field Supervi sor

Enclosure

cc: all with enclosure

Bob Tasto, CDFG, Menlo Park, CA
Jim 3ybee, NMFS, Santa Rosa
Harry Seraydarian, EPA, San Francisco
John Beutler, United Anglers, Berkeley
Alan Ramo, Citizens for a Better Environment,

San Francisco
Div. Engineer, South Pacific Div., CE, San Francisco
Port of Oakland, Oakland
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Division of Ecological Services

2800 Cottage Way, Room E-1803

Sacramento, California 95825

January 15, 1988

Colonel Galen H. Yanagihara

District Engineer

San Francisco District, Corps of Engineers

211 Main Street

San Francisco, California 94105

Subject: CE - Oakland Inner and Outer Harbors Deep-Draft Navigation

Improvements, Fish and Wildlife Coordination Act Activities

Dear Colonel Yanagihara:

This is provided as our continuing coordination under the Fish and Wildlife
Coordination Act. It should not, however, be construed as our detailed

report as required under Section 2 of the Act.

The Service will not be able to provide either a draft or final
supplemental Fish and Wildlife Coordination Act report as you requested in
your October 1, 1987 letter (which requested only a final), by January 15,

1988. Our decision that a Coordination Act report, as envisioned in the

Act, cannot be completed at this time, is based on the following:

1. After reviewing the draft supplement to the EIS (September 1987), we

have concluded that numerous and significant deficiencies occur in the

EIS and in the project data available, and that additional short and
long-term biological studies are needed before an adequate project

impact analysis can be conducted. Our concerns on various segments of

the project have been voiced many times in the past and also more

recently in our letters of February 24. May 5. and August 18. 1987;

2. We are concerned with the recent and major decline of in-Bay fisheries
in the vicinity of Alcatraz and adjacent San Francisco Bay waters, and
the increase in Bay turbidity. Fisheries declines were recently
brought to our attention by local sport and commercial fishermen and
substantiated by California Department of Fish and Game catch data.
It has been inferred that the declines are directly attributable to

dredge spoil disposal practices. These changes in the fishery and the
relationship between the declines and dredge spoil disposal must be
thoroughly investigated:

3. We must evaluate thoroughly the sigrificant and valid concerns raised

by the California Department of Fish and Game (prior to and on the
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draft EIS). National Marine Fisheries Service, Environmental
Protection Agency and other federal, state and local agencies, and
concerned sport and commercial fishermen and conservation
organizations on the draft supplemental EIS and the project in
general;

4. With the inclusion of San Francisco Bay in the National Estuary

Program (Water Quality Act of 1987). the protection of Its valuable
and unique resources becomes evermoreso significant. The goal of the
program is to identify nationally significant estuaries, protect and
improve their water quality, and enhance their living resources.
Anything less than a thorough evaluation of the proposed Oakland Inner

and Outer Harbors project would be inconsistent to this goal;

5. The time frame requested for preparation and provision of the required
Coordination Act reports is inadequate. A much longer period of time
will be required to conduct the needed studies, perform the analyses.
coordinate and write the report. During the negotiations for the
scope of work on this project, your staff was advised that
considerably more time and funds could be required to fulfill the
requirements of the Coordination Act if our preliminary investigations
revealed that additional studies were required for our project impact
evaluation.

6. In addition, the failure to receive project information in a timely
manner was the major contributor to the delay. Although requested
several times by my staff prior to issuance of the draft EIS, specific
and final project information was not received until October 3, 1987
with the draft EIS. Early and close coordination with the Fish and
Wildlife Service. California Department of Fish and Game, and the
National Marine Fisheries Service, during the draft EIS stage, would
have alleviated many of the problems with the proposed project changes
and the draft EIS.

In summary, as a result of the above and because of the severe ecological
Implications associated with the dredging.and aquatic disposal of 9.5
million cubic yards of spoil at Alcatraz and in the ocean. we recommend
that the project not proceed until we have had the oppo.tunity to conduct a
thorough and detailed analysis of the impacts to fish and wildlife pursuant
to the Fish and Wildlife Coordination Act. As per the National Agreement

between our agencies, those investigations should be conducted by the
Service with Corp's funds. However, we would be willing to consider using
the Corps' Central San Francisco Bay Project Dredge Material Disposal Site

Investigation, proposed at the January 6. 1988 meeting of the Dredge
Advisory/Steering Committee. as the vehicle to obtain some of the needed
data. This would be, however, long-range, and therefore, would not meet
the immediate needs of the Oakland Inner and Outer Harbors project.
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As an alternative, until such studies are completed and information is
available to determine the effects of dredge spoil disposal on the Bay
biota, dredged spoils from this project might be disposed of at the Site B-
I ocean disposal site: this would be in lieu of dredging Alcatraz (2.5
million cubic yards) and the disposal of the material in the ocean (Site
IM), and the subsequent disposal of 7 million cubic yards from Oakland
Inner and Outer Harbors at Alcatraz as presently proposed. This would
require additional investigation but we feel it could be completed in a
shorter time frame if the site were to be used on a one-time basis.
Although we prefer a deep-water ocean disposal site, Site Bl would be
acceptable for this project only and only until a suitable ocean disposal
site is designated.

We are hopeful that with close coordination, many of the issues previously
discussed can be resolved and an environmentally sound project constructed.
We would like to meet with you at your convenience to discuss this matter
further, and determine a course of action to complete the Fish and Wildlife
Coordination Act process for this project. I or Fred T. Nakaji of my staff
can be reached at (916) 978-4613.

Sincerely,

James . Mevt
Field Supervisor

cc: Reg. Dir., (AFWE), FWS, Portland, OR

Bob Tasto, CDFG, Marine Res. Branch. Menlo Park, CA
Jim Bybee. NMFS. Santa Rosa
EPA. San Francisco
Alan Ramo. Citizens for a Better Environment. San Francisco
John Beuttler. United Anglers, Berkeley
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS

211 MAIN STREET
SAN FRANCISCO, CALIFORNIA 94105 - 1905

30 October 1987

Environmental Branch

Mr. James McKevitt, Field Supervisor
Division of Ecological Services
U. S. Fish and Wildlife Service
2800 Cottage Way, Room E-2828
Sacramento, CA 95825

Dear Mr. McKevitt,

We are pleased to submit for your review and concurrence the draft
scopes of work (enclosed) for our FY 1988 transfer fund agreement. Please
review and notify us of your concurrence or conflicts. We expect to
receive your concurrence as soon as possible to execute our agreement with
your Regional Office. Copies of the transmittal of the FY 1988 Transfer
Fund agreement and scopes of work will be provided to you when completed.

Briefly, we have input requirements during FY 1988 for dredged
material disposal for the Oakland Harbor deep-draft navigation
improvements; San Francisco Bay to Stockton, Phase 3 Project; San
Francisco Shoreline Study, for 3 Interims; Noyo River Channel Extension;
the Marin County Shoreline/San Rafael Creek 205 flood control Study;
Pescadero Creek 205 flood control; and San Pedro Creek 205 flood control.
Funding for the San Pedro Creek 205 flood control effort is not presently
available, and notification of study funding is expected during the fiscal
year. We will also process the scopes of work for the San Francisco
Shoreline Study, for 3 Interims, after further coordination and discussion
with your staff to be arranged during November 1987. Briefly, the FY 1988
input requirements for the San Francisco Bay Shoreline Study are as
follows:

Interim Study Task Tentative Schedul-
Start Comolete

I Supplement to Draft
Coordination Act Rept December (37) February (38)

Final Coordination Act
Report August (88) September (38)

2 Habitat Evaluation January (88) April (33)

Draft Coordination Act January (88) May (38)

3 Planning aid letter March (88) June (38)
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As our FY 1988 program and budget are supplemented or modified due to
potential add-ons to our small project authorities, we expect to have
additional work to schedule with your Field Office in Sacramento during
the fiscal year. Questions related to the the FY 1988 transfer funding
requirements should be directed to Mr. Les Tong (FTS) 454-0439. We look
forward to conmpleting our transfer agreement for FY 1988 after your
review.

Sincerely,

William C. Angeloni
Chief, Planning/Engineering Division

Enclosures
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OAKLAND HARBOR FY 88

Project Manager: Dennis Thuet FTS 454-0394

SEIS Coordinator: Patricia Duff, FTS 454-0441

Objective: To provide a final supplemental Coordination Act letter report
on the disposal of approximately 3.1 million cubic yards of dredged
material from the navigation improvements of Oakland Outer Harbor and
approximately 4.1 million cubic yards of dredged material from Oakland
Inner Harbor at the Alcatraz disposal site, San Francisco Bay, and 2.7
million cubic yards of material from the Alcatraz disposal site at a
designated ocean disposal site.

Project Description: Oakland Harbor is located on the eastern shore of
central San Francisco Bay in Alameda County, about eight miles inside the
Golden Gate. The existing -35 foot 3.4 mile long Oakland Outer Harbor
channel is located immediately south of the San Francisco-Oakland Bay
Bridge. The Outer Harbor Channel serves the Seventh Street Terminal,
various private and public container terminals, and the Oakland Army Base
Terminal. It varies in width from 600 feet to 800 feet and contains a
turning basin 950 feet in diameter. The existing -35 foot Inner Harbor
Channel provides access to three major container facilities at U. S. Lines,
American President Lines, and the Howard terminal. The channel is 600 feet
wide with lesser widths between the rock banks at the entrance channel.

Two Plans, Y and Z, are being considered for the proposed Outer Harbor
improvement. Both Plans call for deepening the entire one-way channel from
-35 feet to -42 feet MLLW. Both Mould widen the bar channel from 800' to
900', and widen the existing entrance channel from 800 to 1,000 feet. Plan
Z retains the dogleg width at 600'. Plan Y widens the dogleg from 600 to
700 feet. Both Plans relocate and increase the diameter of the turning
basin from 950 to either 1600 feet (Plan Z) or 1425 feet (Plan Y). Plan Z
is the preferred alternative as it iould not result in relocation of the
Bay Area Rapid Transit (BART) tunnel and less dredging 4ould be necessary.
The proposed improvements for the Inner Haroor includes deepening to -42
feet and the dredging of a 1,200-foot diameter turning area at project mile
3.3.

There is no designated ocean disposal site at this time. The lormer
100-fathom site (SF-7) was located within the Farallon Is'ands Marine
Sanctuary in 1980. The Corps of Engineers, with oversight 'eom the
Envircnmental Protection Agency, is in the process of designating an ocean
site for disposal of dredged material which meets the criteria of 40 CFR
Part 227. The location, depth and distance from the Golden Gate of the
preferred site is described in the Supplemental Draft EIS.

The proposed dredging of 2.7 million cubic yards from the Alcatraz site
(SF-Il) w~th disposal at an ocear site represents an additional disposal
requirement. Ocean disposal of material from the Alcatraz site will
require use of a clamshell dredge. Material would be loaded into barges
for transport to the selected ocean disposal site.
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Previous Coordination Activities: Information provided by the Fish and
Wildlife Service relevant to this project includes the Oakland Outer Harbor
Coordination Act Report, dated I September 1976 for disposal at Alcatraz on
the eob tide only; the Planning Aid Letter dated 31 January 1986 for
unrestricted disposal of dredged materials from Oakland Outer and Richmond
Harbors at the Alcatraz disposal site. Additional comments, on ebb tide
disposal of dredged materials at Alcatraz, were provided in the Planning
Aid Letter for John F. Baldwin Ship Channel dated 25 April 1984 and 14
August 1985. The final Coordination Act Report for Oakland Inner Harbor
was furnished by Fish and Wildlife Service in April 1984. Disposal of
dredged material at the Alcatraz site was discussed. Draft Supplemental
Environmental Impact Statement (SEIS) for the Oakland Harbor project (both
Outer and Inner Harbors) was distributed for review September 23, 1987.

Corps Furnished Data: The dredge material is characterized as intermixed
sand and consolidated fine-grained sediments. Elutriate tests on sediment
samples from the site in 1985 and 1987 have been conducted and indicate
that the material would meet state water quality criteria after dilution.
Suspended particulate and solid phase bioassays were also performed on
samples in 1985 and no environmentally unacceptable effects were
indicated. Further bioassay and bioaccumulation testing are in progress to
determine if the material from the Alcatraz site meets the criteria for
ocean disposal. Preliminary test results will be available by January
1988.

Statement of Services:

1. Provide a final supplemental letter report which discuss the
disposal of dredged material from the Alcatraz disposal site into the
preferred ocean disposal site as described in the Draft SEIS.

2. Coordinate with the State Department of Fish and Game, National
Marine Fisheries Service, and other agencies as appropriate. Letters
should be obtained by FWS from other agencies describing their concurrence
in the FWS report, or providing other views, and this should be appended to
the FWS report furnished to the Corps.

Checkpoint Dates:

Checkpoint 1: September 23, 1987 Draft SEIS circulated for review

Public Meeting: November 5, 1987

Checkpoint 2: December 15, 1987 Submit Final Letter Report

Funds Available:

Assistant Director Date
Fish and Wildlife Service
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS

211 MAIN STREET

SAN FRANCISCO, CALIFORNIA 94103 - 1905

October 1, 1987
Mr. James J. Kevitt
Division of E"_nlogical Services
Attention: Mr. Fred Nakaji
U.S. Fish and Wildlife Service
2800 Cottage Way, Room E-1803
Sacramento, California 95825

Dear Mr. McKevitt:

The enclosed document, "Oakland Outer and Inner Harbors Deep-Draft
Navigation Improvements Draft General Design Memorand= Number 1 and Supplement
to the Environmental Impact Statement, Alameda County, California" is provided
for your review and comment.

Please provide us with a final supplemental Coordination Act letter report
pursuant to the Fish and Wildlife Coordination Act (16 USC 661-666C). As
requested in our Scope of Services (Item 2 in the Statement of Services), and
in our letter of August 6, 1987 to Mr. Nakaji, please include the views of the
California Department of Fish and Game (CDFG) and National Marine Fisheries
Services (NMFS) in your report. Copies of the SEIS and results of the second
season biological testing are also being sent to CDFG (Mr. Robert Tasto) and
NMFS (Mr. Jim Bybee). The final ocean disposal site selection document is not
yet available; however, infornation from the draft documnt has been
incorporated in the Supplemental EIS. Please note t! a schedule in the August
6th letter for ccmpleticn of the formal coordination.

As stated in our Scope of Services, FWS representation at our public
meeting scheduled for November 5, 1987, 7:30 P.M., at the Bay Model in
Sausalito, California is also required. Questions rearding this project
should be directed to Ms. Patricia Duff (415/974-0441 or FTS/454-0441) or Mr.
Les Tong (415/974-0439 or FIS 454-0439) of my staff.

Sincerely,

Galen H. Yanagihara
Colonel, Corps of Engineers
District Engineer

2 Enclosures

Copy Furnished:
Mr. Robert Tasto, California Department of Fish and Game, Marine Rescurces
Branch, 411 Burgess Drive, Menlo Park, CA 94025
Mr. James Bybee, National Marine Fisheries Service, Habitat Conservation
Service, 777 Sonoma Avenue, Room 325, Santa Rosa, CA 95404
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United States Department of the. Interior
FISH ,N ) .IDLtFE SERVICE

Division of Eco ogical Services

2800 Cottage Way, Room E-1803
Sacramento, California 95825

August 18, 1987

Mr. William C. Angeloni. Chief

Planning Engineering Division

San Francisco District. Corps of Engineers

211 Main Street

San Francisco. California 94105-1905

Subject: Corps of Engineers - Oakland Harbor Deep Draft Navigation

Improvements, Alameda County. California - Pre-dredging
of Alcatraz Dredge Disposal Site

Dear Mr. Angeloni:

This responds to your August 6, 1987 letter requesting our comments on the
Corps' proposal to dredge 2.7 million cubic yards of material from the in-

Bay dredge disposal site at Alcatraz for disposal at an ocean disposal
site. Subsequent to the dredging, 7.3 million cubic yards of spoils from

Oakland Harbor will be disposed of at the same in-Bay Alcatraz disposal

site.

As you are aware, we have repeatedly stated clearly, in the past, our

concerns on disposal of dredge spoils at Alcatraz. and just recently on

the use of ocean disposal Site B-i. Those concerns are still applicable

today. They are based on fish and wildlife impacts associated with (1) the

actual dredging process. (2) the deposition-resuspension-recirculation-

redeposition cycle, (3) the shoaling problem at Alcatraz, and (4) the basic

lack of biological information for the selection of an ocean disposal site

(Site B-1, Station 1. etc.).

The Corps' proposal to pre-dredge Alcatraz for the sole purpose of allowing

additional dumping of spoils from the Oakland Harbor channels at Alcatraz
will increase impacts of dredging and the deposition-resuspension-

recirculation-redeposition cycle on the Bay biota. The direct impacts of

dredging would be unnecessarily repeated, resulting in materials again

being resuspended, recirculated, and redeposited within other areas of San

Francisco Bay. especially if dredging is conducted by a clamshell dredge

during the flood tide. We have assumed that dredging will occur at all

tidal cycles once it is initiated. Therefore. we believe more than 4.6

million cubic yards of material will ultimately (pre-dredging and
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subsequent disposal at Alcatraz) be resuspended, recirculated, and
redeposited within San Francisco Bay, or out of the Golden Gate. We
believe, however, that a significant portion of the sediments will De
retained within the Bay.

Our primary goal is to minimize dredging and dredge spoil disposal impacts

on fish and wildlife by reducing or eliminating recirculation and
redeposition of dredged spoils within San Francisco Bay as much as

possible. Therefore. our basic position has always been that first
priority for disposal of dredged material should be upland areas followed

by ocean disposal. Only if these alternatives are not feasible should
open-water disposal in the Bay be considered. and then only on ebb tides.

Your present proposal includes ocean disposal' however, it does not reduce
or eliminate in-Bay disposal and hence the adverse effects of in-Bay
disposal on the Baybiota. In fact, the pre-dredging of Alcatraz
!-ontributes to these effects. We. therefore, recommend that: (1) to

minimize the impacts of dredging and dredge spoil disposal on fish and
wildlife of San Francisco Bay. dredging at Alcatraz (2.7 million cubic

yards) not be conducted for the sole purpose of providing additional space
For the deposition of newly dredged material (7.3 million cubic yards) from
the Oakland Harbor channels at the same Alcatraz site: (2) if an upland

site is not available, dredge materials from the Oakland Harbor channels be
,irectly disposed of at an ocean disposal site acceptable to the Fish and
Wildlife Service. the (-lifornia Department of Fish and Game. National
Marine Fisheries Servce, and the Environmental Pr('tection Agency: and '3)
iufficient biological information be provided to the above concerned
resource agencies to derermine whether the proposed ocean disposal sites

are suitable for this purpose.

We appreciate the opportunity to provide input to your planning process.

For assistance regarding this matter. please contact Mr. Fred T. Nakaji of
my staff at FTS 460-1613 or (916) 978- 1613.

Sincerely.

James D. Carson
Acting Field Supervisor
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT. CORPS OF ENGINEERS

211 MAIN STREET
SAN FRANCISCO, CALIFORNIA 94105 - 190

August 6, 1987

Environmental Branch

Mr. Fred Nakaji
U.S. Fish and Wildlife Service
Ecological Services Office
2800 Cottage Way, Room E1803
Sacramento, CA 95825

Dear Mr. Nakaji:

In reference to your conversation with Patricia Duff of my staff on August
6, 1987, the purpose of tnis letter is to request additional, informal planning
assistance and to inform you of our proposed schedule for formal coordination
for the Oakland inner and Outer Harbor deep-draft navigation improvement
projects.

Since your submittal of the planning aid letter dated February 24, 1987
which commented on selection of an ocean disposal site to receive dredged
material from the OaKland channels, the project has Deen modified. The U.S.
Army Corps of Engineers, San Francisco District now proposes clamshell dredging

2.7 million cubic yaros of material from the in-Bay Alcatraz disposal site anG
taking this material to an ocean disposal site. Then, 7.3 million cubic yards
of slurried dredged material from the Oakland channels would be disposed at the
Alcatraz disposal site. The material removed from the Alcatraz site would be
equal to that from Oakland expected to be retained at the in-Bay site. The
remaining 4.6 million cubic yards of material would be available for
resuspension and movement out of the Golden Gate, or recirculation within San
Francisco Bay.

The disposal sites under consideration for receipt of the Alcatraz material
are the nearshore site (Station 1 on the attached map) and the midshelf site
(Station BI on the map). Since we would like to include your comments on
pre-dredging the Alcatraz site in our Administrative Draft Supplemental

Environmental Impact Statement which will be reviewed by our division office
beginning August 27, 1987, ,'our comments are needed by August 21, 1987.
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The foliowing is our schedule for finalizing formal coordination with your
office:

1. October 1, 1987 -- Request to FWS for Final Supplemental

Coordination Act Letter Report

2. October 1, 1987 -- Submission to FWS, NMFS, and CDFG of the following:

a. Draft SEIS, Oakland Outer and Inner Harbor Deep-Draft Navigation
Improvements

b. Final Report, Ocean Disposal Site Selection

c. Final Report, Secono Season Testing Program (April 1987) Baseline
Physical and Biological Anaiysis of Potential Ocean Disposal Sites Offshore
San Francisco

3. November 15, 1987 -- U.S. Army Corps of Engineers, San Francisco District
receives Final Coordination Act Letter Report from the U.S. Fish and Wildlife
Service, Ecological Services.

We would appreciate a formal response to this request at the earliest
possible date. if you nave questions regarding this request, please contact
Ms. Patricia Duff at (FTS) 454-0441. We appreciate your attention to this
subject and look forward to receiving your comments and input.

Sincerely,

William C. Angeloni
Chief, Planning/Engineering Division

Encls
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OCEAN DISPOSAL SITES1 - LOCATION AND DEPTH

HAUL DISTANCE FROM WATER
LOCATION GOLDEN GATE BRIDGE DEPTH

SITE (LAT/LONG) (NMI) (FATHOMS) (METERS) (FEET)

NEARSHORE SITE

STATION 1 37040'00"N; 15.6 25-30 46-55 150-180
122044'00"W

MIDSHELF SITE

SITE BI 37031'16"N; 24.9 45-50 82-91 270-300
122048'32"W

1 One of these sites will be selected for receipt of dredged material for
the Oakland Deep-Draft Navigation Project under Section 103 of the Marine
Protection Research and Sanctuaries Act, and EPA's Ocean Dumping Regulations
and Criteria (40 CFR 220-225, 227-229).
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United States Department of the Interior
] FISH AND WILDLIFE SERVICE

Division of Ecological Services
2800 Cottage Way, Rm. E-1803
Sacramento, California 95825

May 5, 1937

Mr. Rod Chisholm, Chief

Environmental Branch
San Francisco District, Corps of Engineers
211 Main Street
San Francisco, California 94105

Subject: CE - Oakland Inner Harbor Deep Draft Navigation improvements,
Alameda County, California - Notice of Intent to Prepare a
Supplemental Environmental Impact Statement

Dear Mr. Chisholm:

We have reviewed your Notice of Intent to prepare a draft supplemental
environmental statement for this project and provide the following
comments.

Our primary concern is the impacts of dredge spoil disposal on valuable
in-Bay and ocean fish and wildlife resources. Previously, we stated that
our first priority for disposal of dredged material is upland areas
followed by ocean disposal, and then in-Bay disposal at Alcatraz only

on the ebb tide. Therefore, we concur with your decision to investigate
the use of an ocean disposal site, since ocean disposal was not considered
in your final environmental impact statement.

We do, however, recommend that the draft supplemental environmental
impact statement include a thorough evaluation of impacts on marine
resources of the area, if an ocean site is selected under Section 103
of the Marine Protection Research and Sanctuaries Act. Our concerns

regarding the proposed ocean disposal sites were provided to you in our
February 24, 1987 planning aid letter.

We appreciate the opportunity to provide comments. For further assistance,
please contact Mr. Fred T. Nakaji of my staff at FTS 460-4613.

Sincerely,

Jm irce tt

Field Supervisor

cc: RD (AFWE) FWS, Portland, OR
ES/BEC, Washington, D.C.
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United States Department of the Interior

FISH AND W~ILDLIFE SERVICE
0Division of Ecological Services

2300 Cottage Way, Rm. E-103
Sacramento, California 95825

February 24, 1987

District Engineer
San Francisco District, Corps of Engineers
211 Main Street
San Francisco, CA 94105

Subject: CE-Oakland Inner and Outer Harbor, Deep Draft Navigation
Improvements, Alameda County, California - Review of
Proposed Ocean Disposal Sites for Dredged Materials

Dear Sir:

This planning aid letter is provided in partial fulfillment of our FY 87
scope of work. It includes our preliminary analysis of four proposed
ocean sites for the disposal of dredged spoils presently being investigated
by the Corps of Engineers for both projects. The information contained
herein is preliminary in nature and is provided as technical assistance
to aid your planning process. It does not constitute our detailed report
called for in Section 2 of the Fish and Wildlife Coordination Act. Our
analysis is based on project information provided by the Corps of Engineers
prior to February 9, 1987.

In response to your staff's request, our analysis concentrates primarily

on the impacts of dredged spoil disposal at the four proposed ocean
sites (B-I, 9-2, B-3 and B-5; Figure 1). A detailed analysis of the
use of clamshell dredge, in lieu of a hydraulic cutterhead dredge, at

the harbors will be provided in our supplemental Fish and Wildlife Coordination
Act report. Fish and wildlife resources at the project areas and within
San Francisco Bay are as described in our past Coordination Act report
and planning aid letters.

We were asked by your staff to determine which of the four proposed ocean
disposal sites would be the most preferable for the disposal of dredge
materials from Oakland Inner and Outer Harbors. We have conducted a
review of a number of studies with regard to dredging and dredged spoil
disposal, including that by Stevenson and Parr (1986). The conclusions,

however, are unclear and conflicting as to where ocean disposal should
occur. Much of this, we believe, is due to the lack of sufficient information
regarding the resources and the impacts of such actions on these resources.
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3ased on a single sample Deriod (October 1986) Stevenson and Parr indicated
that Site 3-1 (a shallow water site) would be the most appropriate of the

four proposed sites. However, Nybakken et al. (1984) hesitated to choose
a site because of the lack of information. He did suggest that "...by 'o~nc

only a little farther (from Stations 1 and 2, Figure 1), it would he Dossibe
to disoose of dredged material in very deep water off the edge of the
continental shelf and hence avoid inqe'vement with any fishery eesource.'
In turn, the California Department of Fish and Game (Bob T asto, 1987, nersona'

communication) indicates that the rocky, deep water site (2-4) suoports
a sablefish (Black Cod) fishery.

A review of existing scientific information on the biota of the area
indicates that all sites presently being investigated by the Coros of

Engineers provide habitat for finfish and shellfish soecies of commercial
and sport significance, and the food organisms on which they depend.
Although the sites may vary, somewhat in species abundance and diversity,
they all seem to support a significant fauna. Therefore, the disposal
of 9.3 million cubic yards of dredged spoils from Oakland Inner and
Outer Harbors, at any one of the oroposed sites, will have an adverse
effect on these resources.

Based on Stevenson and Parr's preliminary findings, we would agree with
their conclusion that disposal of dredged materials at Site B-I would be
the least detrimental to the biota of the sites under investigation.
This was based on the "...relatively low fish abundance, low biomass of
the most highly utilized benthic food resources, and the absence of brooding
dungeness crab." However, we must remember that the basis 'or their
conclusion was a single survey conducted ir October 1986. The study

does not take into consideration seasonal or year-to-year variations of
vertebrate and invertebrate faunal populations and diversity. In addition,
it does not include a survey of very deep water sites off thp continental
shelf.

We hesitate, at this time, to recommend any of the oroposed sites for
dredged spoil disposal, especially in view of (1) the lack of sufficient
information on the biota of the sites (all oroposed sites and very deep
water sites), (2) the large amount of dredged materials (9.3 million cubic

yards) which will be disposed of at a designated site, and (3) the uncertainty
of the long-term effects of such disposal on the biota. We can, however,
assume that the initial effects of dredge spoil disposal at the proposed
sites would be adverse on the benthic communities through burial. This would
in turn adversely affect other species further up the food chain. The Coros'
own study (1975) showed that dredged material released from a barge fill
directly below the oath of the barge, distributed somewhat unevenly, and

deposited at an average depth of one foot. This occurred with the release
of only 4,000 cubic yards of material. We believe the effects of 9.3 million
cubic yards will be significantly greater in magnitude and duration.
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In order to eliminate as much of the adverse effects of dredged spoil
disposal on the valuable marine resources of the area, we believe Stevenson
and Parr's study (Kennitic Laboratories, Inc.) for the Corps of Engineers
should be (1) expanded to consider seasonal variations of faunal composition
and dynamics, (2) extended to encompass at least 3 years of sampling, and
(3) expanded to include several extremely deep water sites beyono the
continental shelf. Until this is done, we believe it is premature to
select a ocean disposal site. in addition, the Corps of Engineers should
conduct a post-disposal monitoring study to determine the lcng-term effects
of dredged spoil disoosal at the selected site.

4e appreciate the opportunity to provide input to your planning process.
for further assistance regarding this letter, please contact me at
TS 460-4613.

Sincerely,

Fred T. Nakaji
Acting Field Supervisor

CC: .RD (FWE), FWS, Portland, OR
CDFG, Menlo Park, CA

ttn: Bob T asto
NMFS, Santa Rosa

Attn: Jim Bybee
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SCOPE OF SERVICES

OAKLAND HARBOR
DEEP-DRAFT NAVIGATION IMPROVEMENTS

ALAMEDA COUNTY, CALIFORNIA

Project Manager: Don Hancock (Outer); Guy Otoshi (Inner), FTS 454-0394

SEIS Coordinator: Patricia Duff, FTS 454-0441

Objective: To provide an additional planning aid letter and final
supplemental Coordination Act letter report on the disposal of
approximately 4.9 million cubic yards of dredged material from the
navigation improvements of Oakland Outer Harbor and approximately 4.4
million cubic yards of dredged material from Oakland Inner Harbor at a
designated ocean disposal site.

Project Description: Oakland Harbor is located on the eastern shore of
central San Francisco Bay in Alameda County, about eight miles inside the
Golden Gate. The existing -35 foot 3.4 mile long Oakland Outer Harbor
channel is located immeoiately south ot the San Francisco-Oakland Bay
Bridge. The Outer Harbor Channel serves the Seventh Street Terminal,
various private and public container terminals, and the Oakland Army Base
Terminal. It varies in width from 600 feet to 300 feet ind contains a
turning basin 950 feet in diameter. The existing -35 foot Inner Harbor
Channel provides access to three major container facilities at U. S. Lines,
American President Lines, and the Howard terminal. The channel is 600 feet
wide with lesser widths between the rock banks at the entrance channel.

Two Plans, Y and Z, are being considered for the proposed Outer Harbor
improvement. Both Plans call for deepening the entire one-way channel from
-35 feet to -42 feet MLLW. Both would widen the bar channel from 800' to
900', and widen the existing entrance channel from 800 to 1,000 feet. Plan
Z retains the dogleg width at 600'. Plan Y widens the dogleg from 600 to
700 feet. Both Plans relocate and increase the diameter of the turning
basin from 950 to either 1600 feet (Plan Z) or 1425 feet (Plan Y). Plan Z
is the preferred alternative as it would not result in relocation of the
Bay Area Rapid Transit (BART) tunnel and less dredging would be necessary.
The proposed improvements for the Inner Harbo includes deepening to -42
feet and the dredging of a 1,200-foot diameter turning area at project mile
3.3.

There is no designated ocean disposal site at this time. The former
100-fathom site (SF-7) was located within the Farallon Islands Marine
Sanctuary in 1980. The Corps of Engineers, with oversight from the
Environmental Protection Agency, is in the process of designating an ocean
site for disposal of dredged material which meets the criteria of 40 CFR
Part 227. The locations, depths and distances from the Golden Gate of
sites being considered are listed in Table I and shown in Figure 1. Final
designation is scheduled fcr late January 1988.
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The change in disposal locations from the Alcatraz site (SF-11) to the
ocean disposal site assumes a change in dredging methods. Alcatraz
disposal assumed use of a hydraulic cutterhead dredge in order to
economically meet the requirement for slurried disposal. Ocean disposal
assumes use of a clamsnell dredge. Material would be loaded into barges
for transport to the selected ocean disposal site.

Previous Coordination Activities: Information provided by the Fish and
Wildlife Service relevant to tnis project includes the Oakland Outer Harbor
Coordination Act Report, dated I September 1976 for disposal at Alcatraz on
the ebb tide only; the Planning Aid Letter dated 31 January 1986 for
unrestricted disposal of dredged materials from Oakland Outer and Richmond
Harbors at the Alcatraz disposal site. Additional comments, on ebb tide
disposal of dredged materials at Alcatraz, were provided in the Planning
Aid Letter for John F. Baldwin Ship Channel dated 25 April 1984 and 14
August 1985. The final Coordination Act Report for Oakland Inner Harbor
was furnished by Fish and Wildlife Service in April 1984. Disposal of
dredged material at the Alcatraz site was discussed.

Coros Furnished Data: The dredge material is characterized as 38% sand,
21% silt, ano 40% clay. Elutriate tests, on samples consisting of greater
than 20% fine grain material by weignt, have been conducted and indicate
that the material would meet state water quality criteria after dilution.
Suspended particulate bioassays and two types of solid phase bioassay and
oioaccumulation testing are in progress to determine if material meets the
criteria for ocean disposal. Preliminary test results will be available by
the end of December, 1986. The final report of the oioassay tests will be
provided to the Corps by tne third week in Februrary, 1987.

Statement of Services: 1. Provide a planning aid letter and a
supplemental letter report which discuss the disposal of dredged material
from both Oakland Inner and Outer Harbors into a designated ocean disposal
site. Results of the bioassay tests will be provided by the Corps to FWS
as soon as they are available so that they may be considered in the final
supplemental letter report.

2. Coordinate data and reports developed with the State Fish and Game
and National Marine Fisneries Service, and other agencies as appropriate.
Letters should be obtained by FWS from other agencies describing their
concurrence in the FWS data and reports, or providing other views, and this
should be appended to the FWS report furnished to the Corps.

Checkpoint Dates, Meetings and Reviews:

Checkpoint 1: January 23, 1987 Submit Planning Aid letter

Checkpoint 2: Marcn 15, 198' Submit Final Supplemental Letter Report

Attend Public Meeting: Between May - June 1987

Funds Available: $8,500
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TABLE 1: ALTERNATIVE SITES

DISTANCE FROM WATER
LOCATION GOLDEN GATE DEPTH

SITE (LAT/LONG. ) (NMI) (FATHCMS)
NEARSHORE SITES

SITE B3 370 16'06"N; 32 35-45
122031' 00"W

STATION I 37040'O0"N; 13 25-30
122044' O0"W

MIDSHELF SITES

SITE 81 37031'16"N; 22 45-50
122048' 32"W

SHELF-BREAK SITES

STATION 2 37029'00"'1; 28 80-155
122057'22"W

SITE B2 37022'46"N; 30 60-80
122050'11"W

SITE B5 37029'39"N 26 60-75

1220 55'12"W

DEEP-WATER SITES

SITE B4 37030'00"N 34 450-550
123008'00"W
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United States Department of the Interior
FISH AND \VILDLIFE SERVICE
Division of Ecological Services
2800 Cottage Way, Room E-1803
Sacramento, California 95825

January 31, 1986

District Engineer
San Francisco District Corps of Engineers
211 Main Street
San Francisco, California 94105

Subject: CE - Unrestricted Tidal Disposal at Alcatraz; Oakland Outer and
Richmond Harbors, San Francisco Bay, California

Dear Sir:

This planning aid letter is provided pursuant to our FY 36 scope of work.
It addresses our concerns regarding the impacts on fish and wildlife of
dredged spoil disposal at the Alcatraz open-water disposal site without
tidal restrictions. The letter was prepared under the authority,and in
accordance with the provisions, of the Fish and Wildlife Coordination Act
(16 U.S.C. 661 et seq.). The analysis is based on information provided by
the Corps of Engineers prior to January 17, 1985.

Our recommendations are based on the Fish and Wildlife Service's Mitiga-
tion Policy (Federal Register 46:15, January 23, 1981) which provides
internal guidarce for establishing appropriate compensation for projects
under our purview. Under this po1icy, resources are divided into four
categories to assure that recommended compensation is consistent with the
fish and wildlife values involved. These resource categories cover a range
of habitat values from those considered to be unique and irreplaceable, to
those believed to be of relatively low value to fish and wildlife.

The overall biological productivity in the subtidal habitat within the
navigation channels is relatively low. The benthic community is unstable
due to shoaling, periodic maintenance and prop wash from deep draft
vessels. As such, species diversity and abundance are less than in the
undisturbed areas of the Bay. Therefore, we have designated the habitat to
be impacted in Oakland Outer and Richmond Harbors as Resource Category 4.
The mitigation goal is to minimize loss of habitat value. We do not have
sufficient data cn the Alcatraz disposal site to determine the Resource
Category.
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DESCRIPTION OF THE PROJECTS

Oakland Outer Harbor

The existing navigation project consists of a 35-foot deep (at mean lower
low water), 800-foot wide entrance channel. The channel extends from deep
waters of San Francisco Bay across a shoal area southeast of Yerba Buena
Island before narrowing to 600 feet at the beginning of the turning basin
(Figure 1). The upper turning basin narrows to a 950-foot wide channel
and continues to the head of Oakland Outer Harbor.

The proposed harbor improvement plan includes deepening, from -35 feet to
-42 feet mean lower low water (MLLW), and widening of the channel from the
Inner Harbor Channel junction to the Oakland Amy Base. The widening will
provide a turning basin of about 1,800 feet in diameter.

About 4.9 million cubic yards of bottom sediments will be removed by
hydraulic dredge to obtain the desired dimensions. The sediment will be
dumped at two different dredge spoil disposal sites depending on the
pollutant levels of the sediments. Highly polluted sediments will be
transported to Site SF-7 at 100 fathoms in the ocean, whereas less polluted
material will be dumped at Site SF-11 south of Alcatraz Island in San
Francisco Bay. This determination will be based on the U.S. Environmental
Protection Agency's dredge disposal criteria for Region IX. Presently, it
appears that aoout 15 percent of the sediments will be taken to the 100-
fathom site. Deepening and widening of the channels will increase dredge
spoil disposal from annual maintenance dredging from about 230,000 to
310,000 cuoic yards.

Richmond Harbor

The existing navigation project extends from deep water in San Francisco Bay
to the Port of Richmond (Figure 2). The channel is maintained at a depth of
-35 feet MLLW, except at its terminus in the upper Santa Fe Channel where
the depth decreases to -30 feet MLLW. The width of the navigation channel
is 600 feet for most of its length. At Point Potrero, however, the channel
flares into a turn and then continues at a width of 850 feet in a northerly
direction to the entrance of the Santa Fe Channel.

Proposed improvements for the 1.5-mile long channel consist of deepening
of the channel From -35 to -41 feet MLLW, and excavating a new turning basin
at the Old Ford Channel to assure navigational safety. The turning basin
will have a turning radius of 1,425 feet. The Inner. Harbor Channel width
will be constricted from 850 feet to 740 feet due to berth widening.

About 5.0 million cubic yards of sediment will be excavated by clamshell
dredge during a 2-year construction period. Thereafter, dredge spoils from
maintenance dredging will increase from about 430,000 to 630,000 cubic yards
(average annual). Since the sediment analysis indicated that the materials
will not exceed the Environmental Protection Agency's criteria for disposal
of dredged materiel in inland waters, all dredged material will be disposed
of in deep water at the Alcatraz site.
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GENERAL CONCERNS

Effects of Dredqino and Spoilino on Biological Resources

Fish and Wildlife resources in the project area are typical of those found
in the saline portions of San Francisco Bay. Channel modifications and
continuous human disturbances, however, have degraded the wildlife values of
the project area.

Many plants and animals occupying the water column of the Central Bay
also utilize the harbor. DhytoDlankton form the basis of the food chain in
the Bay. Zooplankton form the next trophic level in the food chain. These
tiny animals consume phytoplankton which, in turn, are eaten by juveniles of
many sport and commercially important fish such as striped bass and salmon.

3enthic organisms are also very important in the Bay ecosystem. A diverse
assemblage of benthic soecies inhabit the Central Bay, which reflects the
close connection of this area with the ocean environment and relative
stability in the deeper oortions of the Bay.

Variables such as natural physical, chemical and biological disturbances
impact benthic Pooulations. In addition, however, benthic organisms are
rou*inely disturbed or removed from the channel by maintenance dredging
operations and prop wash "rom deeD-draft vessels. Bottom disturbances at
the dredge site cause severe impacts on benthic organisms below and on the
surface. Mortality rates due to dredging (clamshell and hydraulic suction
dredges) are probably high. Furthermore, organisms that survive dredging
impacts probably die on the barges enroute to the disposal site. Also,
routine dredging of navigation channels prevents the benthic community of
annelids, molluscans, and arthropods from attaining the same species diversity
and abundance as non-disturbed, deep waters of the Bay.

At the dump site, the loss of benthic organisms is caused by smothering from
clumps of sediment that settle on the bottom. Consequently, benthic popula-
tions are relatively unstable in this area due to the continuous dumping of
dredged material.

Nektonic species such as fish are mobile; however, their diversity and
abundance in the harbors could be reduced if conditions are not as suitable
as those in the adjacent areas. There is oresently no information available
to indicate that a difference in fish composition exists between the harbors
and the Bay. Adult fish orobably can avoid the direct impacts of dredging
operations. However, this does not imply that they are not subject to some
stress as a result of temporarily reduced dissolved oxygen and higher turbid-
ity levels. It is expected that fish species found in adjacent areas of the
Bay, including anadromous formis which only pass through, enter and use the
harbors at some time during their life cycles (Figure 3). Also, the larval

stages of marine and estuarine fish species may be subject to stress if they
are present in areas that are being dredged.
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The mammals of the Bay, which include sea lions, seals and porpoises,
probably do not utilize the harbors to any extent due to human activity.
Waterbirds utilize the harbors just as they do the rest of the Bay. Some
species of gulls, terns, grebes and cormorants are present in the harbors
all year, while others are seasonal visitors. Waterfowl, mainly diving
ducks such as scaup and canvasback, use the open water habitat for resting
and feeding.

In San Francisco Bay, the dungeness crab, bay shrimps, and Pacific herring
are of high commercial value (Figures 4, 5, and 6). Shrimp and Pacific
herring are harvested in the Bay. Gravid Pacific herring cast their roe
onto the shallow substrate of the Central Bay and San Pablo Bay in waters
ranging up to 15 feet deep. Although the dungeness crab is harvested in the
ocean, the Bay is utilized as a nursery area for a major portion of the
central California coast crab population. Post-larval stages move into the
Bay in May-June and leave the Bay by the following September. As such, it's
possible that the dumping of large amounts of material at Alcatraz and
associated turbidity can adversely impact this commercially-important species.

Various species of shellfish occur throughout the Bay (Figures 7, 8).
There are some commercially-harvestable populations of clams and oysters
in the Bay. Dredging of navigation channels, dumping at Alcatraz, and
recirculation of sediment back into the Bay system results in higher than
normal levels of turbidity. This would severely impact clams, oysters and
other shellfish which are filter feeders and sessile; they would be subject
to extreme stress from excessive amounts of sediment.

The shallow areas of the bay, including the intertidal areas, are considered
the most biologically productive areas in terms of biomass. During high
tides, the shallow bottom areas serve as feeding areas for a variety of fish
species, and on the ebb tide, the tidal flats are used extensively by shore-
birds in search of food on or just below the surface. Since most of the
sediments tend to settle in shallow areas, above normal levels could
adversely impact populations of benthic organisms.

Effects of Sedimentation (General)

San Francisco Bay covers an area of about 460 square miles (294,000 acres)
and a drainage area of 62,920 square miles, or about 40 percent of the total
area of California. Seventy percent of the Bay is less that 18 feet deep
and about 20 percent is over 29 feet deep.

In San Francisco Bay, sediments enter the Bay frcm the land via the
drainage system. It circulates, accumulates and eventually part of it
is transported to the Pacific Ocean. The volume of sediment inflow to
the Bay has been estimated by several investigators. As shown in Table
I, estimates range from 8.2 million cubic yards to 10.5 million cubic
yards annually. While these estimates were based on different assumptions
and years, they provide an indication of sediment inflow to the Bay each
year. Based on these studies, it was also estimated that 4.2 to 8.1
million cubic yards of sediment flow out to the ocean, and about 2.4 to
5.2 million cubic yards remain in the Bay (Figure 9). A large part of
the sediment remains in the Bay for a number of years. It is deposited, then
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TABLE I

ANNUAL SEDIMENT IFLO-D-UTLW AND
DEPOSITION VOLUMES

FOR
SAN FRANCTSCO RAY SYSTEN

Inflow Fram
Inflow Other Total Sediaent Sediment

Tnymestizaor Delta Tributaries Inflow Outflow Deposi j.o
(Millions of Cubic Yards)

Gilbert (1917) predicted
Prior to 1850 2.0
1850-1914 23.0
Presmt 8.0

Grim (1931) 5.75

Corps of Fngineers (1954)
Ezisting 3.36
Future v/controls 1.97

DW (1955)
ExistinG 4.0
Future v/control. 3.0

U.S.G.S. (1961)
From 1957-1959 7.2 1.6 8.8
Present 6.9 1.1 8.0

Smith (1963) 7.04 1.195 8.235 5.2

Corps of Engineers
(1965) 8.13 1.43 9.56 4.2 5.2

Krone (1966)
By year 1960 8.1 2.4 10.5 8.1 2.4
By year 1990 4.3+ 2.4 6.7
By year 2020 3.0+ 2.4 5.4

* Considers only North Bay.

+ Based on Delta Water Diversions.
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resuspended, recirculated and redeposited elsewhere, and eventually
transported out of the Bay system. As such, it appears that of about 10
million cubic yards of sediment entering the Bay each year, approximately 5
million cubic yards are transported to the ocean; about 4 million cubic
yards remain in the Bay.

Two other factors affect sedimentation in the Bay: annual dredging and
disposal operations, and resuspension of bottom sediments due to tidal
and wind-induced currents. According to the Corps, about 10 million cubic
yards of Bay sediments are dredged annually bythe Federal government and
private interests. Most of this is deposited in three open water disposal
sites: Alcatraz, San Pablo Bay and Carquinez Stra-its. Deposition from
civil and military projects at Alcatraz is about 3.5 million cubic yards
annually. Not to be overlooked, however, is the additional one mil lion
cubic yards of spoil (authorized by the Corps of Engineers) for disposal at
Alcatraz by private interests. Consequently, out of an estimated 10 million
cubic yards of spoil generated annually by maintenance dredging projects in
the Bay, about 50 percent is dumped at Alcatraz.

According to the Corps, the Alcatraz site has been used for over 90 years
as a disposal site (Figure 10). Historically, depths within the site have
ranged from 100 to 160 feet. The 2,000-foot diameter site is located in
a high-energy area. Strong currents eventually transport most of the
material deposited on the bottom out to the ocean. In recent years, however,
consolidated material, along with concrete, rubble and debris have been
detected in the eastern part of the site (Figure 11). This, of course,
raised the question regarding the future use of this site as a disposal area
for material dredged from navigation channels in the Bay. Studies indicated
that depths in the eastern portion of the site have decreased to aslittle
as -28 feet below mean lower low water (MLLW). A minimum of -40 feet is
required for navigation. This problem was discussed in the Division
Engineer's response to the Department of the Interior's official comments on
the construction of Phase II of the John F. Baldwin Ship Channel (letter
dated August 16, 1984). In the letter, it was stated that the tip of the
mound was recently dredged to -40 feet MLLW to remove the hazard to naviga-
tion, and that information, as to the cause and how the site might be
managed in the future, will be studied by the Corps. Currently, disposal of
dredged material is authorized in the western one-half of the Alcatraz site.
However, we understand that dredged material from Phase II of the John F.

Baldwin Ship Channel will be deposited in the northern section at depths of
70 feet or greater (Figure 12).

Model studies conducted by the Corps indicated that about 47 percent of the
dredge spoils disposed of at Alcatraz are transported out of the Bay when
dumped on all tidal cycles (Table 2). Open water disposal, however, results
in material being transported back into the Bay for circulation and deposi-
tion. As shown in Table 2, about 53 percent of the material (about 2.5
million cubic yards) that is dumped at Alcatraz on all tides returns to the
Bay. The Corps has estimated that about 10 percent of the dredged material
(about 500,000 cubic yards) dumped at Alcatraz may reenter the same channels
dredged or enter other channels in the Bay.
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Table 2. Unrestricted tidal disposal at Alcatraz site

Percent of
dredged Material Area of deposition

47 Outside the Bay
1 Extreme south end of Bay

21 Between S.F. Airport and Bay Br4 d;e
27 Central Bay
3 San Pablo Bay
I Carqui nez Strait

The results of model studies conducted by the Coros also indicated that
about 30 percent of the material would leave the Bay if it was released
during the strongest 1-hour of the ebb tide. Presumably the amount would be
less if the material is released during one full cycle of ebb tide.

The Corps has stated that under natural conditions, about 170 million cubic
yards of sediments are recirculated and redistributed within the Bay system
each year, or about 466,000 cubic yards per day. Most of the sediment
settles in the shallower areas of the Bay. Attempts to evaluate impacts of
the estimated 10 million cubic yards of dredging, done annually by the Corps
and private interests, would be rather meaningless unless we know the
range of suspended solid levels from the natural background and compare it
to various levels associated with dredging and spoiling at Alcatraz.

We have already provided our views relating to project-induced impacts of
dredging on aquatic organisms within the project channels, as well as those
associated with dumping at Alcatraz on all tides, in our analysis of the
:ohn c. Baldwin Ship Channel Project.

Maintenance dredging conducted in the Bay each year disturbs and redistrib-
utes sediments equal to the amount of new sediments flowing annually into
the Bay system, about 10 million cubic yards. This, alone, adversely impacts
benthic and other aquatic organisms which inhabit the Bay. This situation,
however, is compounded by the deposition of spoils at Alcatraz. Dredged
material that is carried back into the Bay settles mainly in shallow areas.
As indicated, most of the large navigation channels are located within this
area such as the Central Bay and south to the San Francisco Airport (Figure
13). We agree that maintenance dredging redistributes existing sediment
within the system. However, disposal of dredged sediments in the Bay brings
back material into circulation that would otherwise be retained in the
channels. This has the effect of increasing turbidity levels and lowering
dissolved oxygen levels in the channels and shallow portions of the Bay.

PROJECT-RELATED CONCERNS

Effects of Unrestricted Tidal Disposal at Alcatraz: Oakland Outer and
Richrnd Harbor Project

Our analysis of the Oakland Outer Harbor Project was provided in our
September 1, 1976 report. in the report, we did not recommend that spoiling
be done only on ebb tides. However, our views regarding unrestricted disoosal
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of dredged material at Alcatraz was clearly stated in our letters of April 25,
1984 and August 14, 1985 on the John F. Baldwin Ship Channel Project, Phase
II and Phase III respectively. Our recommendation has not changed, we
recommend again that disposal be done only on ebb tides.

We believe that it would be of little benefit to evaluate the impacts of
dumping dredged material from one or two projects. More realistically, we
should evaluate the cumulative impacts of increased sedimentation from all
major navigation projects in or near Central Bay, particularly since dum~ing
at Alcatraz on all tides have similar impacts on aquatic organisms in the Bay.
A forecast of new dredging and increased maintenance with disposal at Alcatraz
is shown in Table 3.

Table 3. New and maintenance dredging proposed by the Corps,
San Francisco Bay (million cubic yards)

Estimated
Additional

Project Name New Maintenance

John F. Baldwin Ship Channel, Phase II 8.1 + 80,000
John F. Baldwin Ship Channel, Phase 111 12.0 -,2,000,000
Oakland Inner Harbor 4.2 + 70,000
Oakland Outer Harbor 4.9 + 88,000
Richmond Harbor 5.0 + 200,000

Maintenance dredging accounts for an estimated 4.5 million cubic yards of
dredged material dumped at Alcatraz each year. About 3.5 million cubic
yards is from navigation projects maintained by the Corps and the remaining
one million is from projects authorized by the Corps.

During the next 8 years, about 34 million cubic yards of material will
be dumped at Alcatraz of which 53 percent will return to the Bay system.
The Corps has stated that even though the amount of material to be
dumped at Alcatraz will Increase at least 3 times during construction of
these projects, the Bay system is capable of assimilating this material
during project construction. While this may be true, we do not believe
that biological resources can stand this increase without serious harmful
effects. With this amount of new material plus annual maintenance, we would
expect a decline in biological productivity, even though temporary, within
the navigation channels and shallow portions of the Central Bay.

Economics of Spoil Disposal

We agree that the cost of dredged spoil disposal is very important in the
selection of disposal sites and timing of disposal. This is understandable
since it represents a major part of the total project cost and determination
of the benefit-cost ratio. However, environmental costs are not mentioned.
Those mentioned include only the added cost of project construction and
maintenance if dredged materials are disposed on ebb tides only. We believe
that the impacts of sedimentation, due to new dredging projects planned for
the next 8 years, plus annual maintenance dredging and dumping at Alcatraz,
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could adversely impact fish and wildlife resources of the Bay significantly.
As such, we cannot concur in the Corps' approach to the problem of continued
justification of dumping at Alcatraz on all tidal cycles merely because
project costs would be less.

We believe a comparative analysis should be conducted of ebb tide only
disposal at Alcatraz and deposition at all tides. It should include the
reduction in maintenance dredging cost which would occur with reduced
sediment deposition in the navigation channels with ebb tide only disposal.
We would hope that this information will be available for us to evaluate.

Economic data on the value of fish and wildlife resources in the Bay is
available in various reports. However, there is an absence of studies that
evaluate the impacts of sedimentation on fish and wildlife populations,
harvest, and associated economic value. A study of this type may be costly;
however, it may be necessary if fish and wildlife resource values have to
compete in economic terms with the added cost of ebb tide disposal at
Alcatraz. We hope that this will not be necessary.

Detecting changes in biological resources have always been difficult. This
is particularly true in estuarine systems which are subject to the economic
vagaries of the commercial fishery as well as environmental changes that
affect their well being. As such, we are placed in a position of using
biological data without a comparable base to evaluate the impacts of
sedimentation on fish and wildlife resources in economic terms.

RECOMMENDATION

The Service has never considered in-Bay disposal as adequate or acceptable
relative to preserving fish and wildlife resources in the Bay. Our basic
position has always been that first priority for disposal of dredged
material should be in upland areas followed by ocean disposal. Only if
these alternatives are not feasible should open-water disposal in the Bay
be considered and then on ebb tides only. Although we have recommended ebb
tide disposal for material dredged from Richmond Harbor, this should not be
construed as being an acceptable way to dispose of large amounts of dredged
material in the long term. If disposal at Alcatraz is decided upon in lieu
of these more environmentally acceptable alternatives, disposal should be
done only during the ebb flow of the tide.

We appreciate the opportunity to provide input to your planning process for
these projects. For assistance, please contact Mr. Wally Wiest at 8-460-4613.

Sincerely,

ams. cKevitt

Field Supervisor
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cc: Reg. Dir., (AHR), Portland, OR
Dir., CDFG, Sacramento, CA
NMFS, Tiburon
EPA, San Francisco, (I illy Wong)
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Environrentdl 6rancth

fir. James Nckcevitt 3 DEC i9
Fielo Supervisor
Division of Ecologicl Strvices
ZO Cottage iay Fa E-27Z7
Sacraioento, California 9625

we are writing to provide you with information related to your supplemental
letter report for disposal activities for our navigation improvements for
Rictcono-ana Oaklana Quter Harbors at the designated Alcatraz disposal site

As you KnOw, we are presently conducting a number of investigations related
to tne accumulation ot mterlal at the Alcatraz site. To bring you up to date

for tmje Alcatraz usposal site, we nave (1) cnaracterized the physical ano
ceitical composition of the mound kcherical analysis is enclosure 1); (Z)
performed bloassay tests using material froua tie riound (craft final report Is
enclosure 2); (J) collected prototype current data; (4) iEpiementea math model
tests Lc sliulate disposal from Instantaneous uump (enclsoure 3) and to
Qetermlne tne critical shear stress for erosion as well as erosion rates for
various seoient types at various liquidity inoices; arua (5) will continue to
ionitor the area of te Alcatraz site including areas outsice of Its present
bounoaries. Aitnough the accumulation of material has not di-inished, we are
still awaiting results from the studies descrioea In (4) aocve tnat will
facilitate our ability to ranauj the 6isposai of dreaget mat.erial at the
Alcatraz site.

In acidtion to the Alcatraz studies, we are also continuing our ocean
disposal site Investigation offshore San Francisco, initiatifig work with our
waterways Experiment Station (WES) in coordination witn local expertise on a
se4dient transport miodel, munitoring the esiqgnated two north bay sites at San
Plavo Bay and Carqunez Smralts, and will inltiate reviews ano studies of
alternate disposal options including land disposal, sana re-use, and an
open-water South San Francisco iay disposal site. As we coLpile Information
frog these stuoies, manaU'emenc measures will oe developeo with the objective to
rmaintaii long-term use of the Alcatraz site for tile suitable disposal of
ureoyed r~iarial.

AL tnls Ll~e, as Indiciiiea In %ur Scope of Work for the oisposal of oreageo
aaterial from Ric,,n"d ano a land Uuter arbors, we nave contracted with 6ES
for eteriinlng erocaility of various types of sediments. This study Is not
scneuulee for completion until April 195;U. Results of this study are expecte"
to contritute to iaanageient measures ensuring long-term use of tne Alcatraz
site for areaSea catrial disposal. Data fromi Giel tests simulating aisposal
froin instantaneous 6unp are availaule ano a report on tile ,oel tes; is
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enclosed (Lnclosure 3j. The results are llmited to tne Instentaneous response
of sediments, comprised of tine grain (slits and clays) anG coarse grain isan4)
EiaLerlals, an to the general conclusion that the nigher we rate of auz2ping,
the nligner tne potential tor Durial. Also enclosed is a synopsis of tne
testiny being perfurmeo related Lu surt-tero face of wterial auzmped at tnE
Alcatraz site referred to III paragrapti J. of the report (nclosure 4), since it
is relateu to your recocienaation for eDo LiGe cisposal.

Lastly, we liave also enclosec for your informatioti our Oivision's response,
dated 1t) sugust i9 4 (Lnclosure b), to tne uepartmenL of the Interior's
official cocuants on the construction of Pr.ase 2 of the .)in F. dalowin Ship
Cfannel related to disposal a tne oesIgnaiate Alcatraz disposal site.

we loo forward to contlnued cocomination on the cisposzl of dredged
naterial in San Francisco bay anu to receivlngi your input to our two navigation
projects, Ricl~iona aiso Udkland uter Harbors.

Sincerely,

Willlam C. Angeloni
Chief, Planning/Engineerlng D1vision

Lnclosures

CF: SPNPE- R
Proj Files 4-043 -
SPNPE ikay 20 Dec .h
SPNPE- dgg

CHISHOL,
SP14PE-P (Erlich) SPtNPE-k
5PNPE-D (hancock)

AkIu"ELU
SPriPE
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United States Department of the Interior
FISH AND WILDLIFE SERNICE

SACRAMENTO ENDANGERED SPECIES OFFICE
2800 Cottage Way, Room E-1823

Sacramento, California 95825-1846

In Reply Refer To: NV :1 87
:-l-83-F-40

Mr. William C. Angeloni
Chief, PlanningEngineering Division
U.S. Army Corps of Engineers
211 Main Street
San Francisco, California 94105-1905

Subject: Draft Oakland Outer and Inner Harbors Deep-Draft
Navigation improvements Design Memorandum Number I and
Supplemental Environmental Impact Statement, Alameda
County, California

2ear Mr. Ange-oni:

:n response to your November 2, 1987, letter, we have reviewed
the referenced documents and the final report entitled:
California Least Tern Foraging and Other Off Colony Activities
Around Alameda Naval Air Station During 1986. We agree with your
conclusion that the proposed project is not likely to affect the
least tern or other listed species in the area. Thus,
reinitiation of formal consultation will not be necessary.

?lease contact Peter Sorensen of my staff at FTS 460-4866 if you
nave any questions on this matter.

Sincerely,

/ lail C. Kobetich
Field Supervisor

cc: Field Supervisor, Eclogical Services, Sacramento, CA ES-S)
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

SACRAMENTO ENDANGERED SPECIES OFFICE
2800 Cottage Way, Room E-1823

Sacramento, California 95825-1846

March 31, 1987

Mr. William G. Angeloni
Chief, Planning/Engineering Division
U.S. Army Corps of Engineers
211 Main Street
San Francisco, California 94105-1905

Subject: Proposed Designation of an Ocean Site to Receive
Material Dredged from San Francisco Bay
(Case No. 1-I-87-SP-274)

Dear Mr. Angeloni:

As requested by letter from your agency dated March 3, 1987,
you will find attached a list of listed, endangered, and
threatened species (Attachment A) that may be present in the
subject project area. To the best of cur knowledge no proposed
species occur within the area. The list is intended to fulfill
the requirement of the Fish and Wildlife Service to provide a
list of species under Section 7(c) of the Endangered Species
Act, as amended. Please see Attachment B for your
requirements.

Upon completion of the Biological Assessment (see Attachment
B), should you determine that a listed species is likely to be
affected (adversely or beneficially), then your agency should
request formal Section 7 consultation through our office at the
letterhead address.

If the Biological Assessment is not initiated within 90 days of
receipt of this letter, you should informally verify the
accuracy of this list with our office.

Should you have any additional questions regarding this list or
your responsibilities under the Act, please contact Dr. Jack
Williams at (916) 978-4866 or FTS 460-4866.
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Thank you for your interest in endangered species, and we await
your assessment.

Sincerely,

Gail C. Kobetich
Field Supervisor

Attachments

CC:
Chief. Endangered Species, Portland, OR (FWE-SE; Attn: Ralph
Swanson)

Field Supervisor, Ecological Services, Sacrmento, CA (ES-S)
U.S. Environmental Protection Agency, 215 Fremont Street,
San Francisco, CA 94105 (Attn: W-5-3; Pattrick Cotter)



LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND

CANDIDATE SPECIES THAT MAY OCCUR IN THE AREA OF THE PROPOSED

DREDGE MATERIAL RECEIVING SITE FROM SAN FRANCISCO BAY
(Case No. 1-1-87-SP-274)

Listed Species

Birds

California brown pelican, Pelecanus occidentalis

californicus (E)

Promosed Species

None

Candidate Snecies

None

(E.--En.cagerea . .-
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ATTACHMENT B

FEDERAL AGENCIES' RESPONSIBILITIES UNDER SECTIONS 7(A)
and (c) OF THE ENDANGERED SPECIES ACT

SECTION 7(a) Consultation/Conference

Requires: 1) Federal agencies to utilize their authorities to
carry out programs to conserve endangered and threatened species;
2) Consultation with FWS when a Federal action may affect a
listed endangered or threatened species to insure that any action
authorized, funded or carried out by a Federal agency is not
likely to jeopardize the continue existence of listed species or
result in the destruction or adverse modification of critical
habitat. The process is initiated by the Federal agency after
determining the action may affect a listed species; and 3)
Conference with FWS when a Federal action is likely to jeopardize
the continued existence of a proposed species or result in
destruction or adverse modification of proposed critical habitat.

SECTION 7(c) Biological Assessment--Major Construction Activity I/

Requires Federal agencies or their designees to prepare a
Biological Assessment (BA) for major construction activities.
The BA analyzes the effects of the action on listed and proposed
species. The process begins with a Federal agency requesting
from FWS a list of proposed and listed threatened and endangered
species. The BA should be completed within 180 days after its
initiation (or within such a tiae period as is mutually
agreeable). If the BA is not initiated within 90 days of receipt
of the list, the accuracy of the species list should be
informally verified with our Service. No irreversible commitment
of resources is to be made during the BA process which would
foreclose reasonable and prudent alternatives to protect
endangered species. Planning, design, administrative actions may

proceed; however, no construction may begin.

We recommend the following for inclusion in thie BA: an onsite
inspection of the area affected by the proposal which may include
a detailed survey of the area to determine iZ the species or
suitable habitat are present; a review literaw-re and scientific
data to determine species' distribution, habitat needs, and other
biological requirements; interviews with experts, including those

I/ A construction project (or other underta<ing having
similar physical impacts) which is a major Federal action
significantly affectLng the qiality of the human environ-
ment as referred to in NEPA (42 U.S.C. 4332(2)C).

D-94
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is Joanne Brion
Associate Plann'ng

& Economics
ESA Planning and

Environmental Services
760 Harrison St.
San Francisco, CA 94107

D ear is Brion:

The Following statement has been developed by our staff in response to your
recent request for information from the 1.inerals ;ianagement Service regarding
the U.S. Army Corps of Engineers' Ucean Disposal Site Designation in the San
Francisco District.

* Proposed sites which are acceptable or unacceptable:

We have reviewed the locations of the alternative sites supplied in your
letter of Deceitiber 29, 19',7. Listed belo, are the correct block numbers
associated with the site coordinates supplied to us and determination of
site acceptability or unacceptability in relationship to future oil and gas
development. The occurrence of a newly proposed site, Site IN., is noted.
We find site lii acceptable as a feasible alternative for tihe disposal
of uncontaminated dredge materials. Based on the alternatives currently
proposed, the illTS at this time recomwtenus consideration of Site 1ii, Site B,
or Site D1 as the preferred alternative.

Site Leasing Block humber Acceptable/Unacceptable

1 332 Unacceptable
il 377 Acceptable
2 504 Unacceptabl e
B1 463 Acceptable
BIA 552 Unacc'ptable
B2 639 Unacceptable
CI 335 Unacceptable
DI 590 Acceptable

* Incompatibility of ocean disposal and mineral rescurce develupicit and

extraction.
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Placement of dredge spoil sites may conflict with future leasing of oil
and gas blocks. Environmental concerns expressed by the California Coastal
Conmission and the California Secretary of Environmental Affairs in their
comments to the Draft EIS for the Proposed Outer Continental Shelf Oil and
Gas Lease Sale Offshore Central California, OCS Sale 73, lead us to believe
that the State of California may object strongly to any future development
of oil and gas reserves ithin blocks containing uredge spoils. As a
consequence, high potential blocks might not be developed. While the actual
impact of not developing one high potential block cannot be qtiantified until
the exact quantity of hydrocarbons present is determined, we estimate that
impacts of such non-development would be significant.

* tIonetary value for each of the leasing blocks in question.

The monetary value of a particular lease block cannot be determined until
the exact quantity of hydrocarbons present is known. This quantification
process occurs during the post lease phases of exploration, delineation, and
development of a leased block.

* Probable leasing schedule and likelihood that a lease sale will occur in the

near future for each of the leasing blocks in question.

All alternative dredge spoil sites in question are located within leasing
blocks that comprise part of the Central California Planning Area. This
area is included in the current Five Year Cuter Continental Shelf Cil and
Gas Leasing Program which was finalized and approved in July 1987. The
current schedule calls for a lease sale in the Central California Planning
Area (proposed Sale 119) in May 1989.

if you have any further questions concerning this matter, please contact Alex
Watt at 213-894-6747.

Sincerely.

UWi 11 iaam F. G'ratit
Regional Director
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT. CORPS OF ENGINEER

Z11 MAIN STREET

SAN FRANCISCO. CALIFORNI A 94l 0S - I 905

0 1 t i ot Couta -i':

Brian O'Neill
Na tional1 Pari K 3e r v i
Fort" Mason
,; a'1 rani sco, Cal~ 1 o-I ' )4! :i3 1 i3

hii r i'%, in I ~ ~ I ila

,)t \oVIIIn b i I r- ' w e.n y, 'I ee 10, t 1

:.rI ; ri ietnru in!t 'tinn9l zO"> '' p o

u anl t cetal to mo u.c ti -k11nI

are co Lnssnt i on oh th roea4r pronc

tor as 460bwitohinbb i thi i'a hoQ,1ti~

purpose of existing statutys I'o I I iwi wi~ n ;Aii

and re Iat ad resource lov 1)t

T'h.- la-nguage "mutually,1 accentab I vf Ii'; in

th.at the two Secretari-es would reoe vo an,,- 'Onl 12into 1

noirit ies by mutual agree.ment , net- !; 2,r?'2

You appea r to ba se you r requ i f. m'-nt - r -Ia- vrnm C
Part 3--Boating and Water Use Activities. 'Ihin Part prohow5 3
number of activities in NPS waters such an tjinrat i" a v.:sso un'-

der the influence of alcohol, allowing a person Io t)at on cn
wales, or surfing in swimming areas. it does nu't prohIbit dradq-
ing, discharging dredged material, or core samtlinq.
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We would be hapoy to meet with You to discuss our activities

a responslblities under Federal law.

Sincerely,

, 1alen H. nagi ra

Colonel, orps of Engineers
District Engineer

D - 1 . 2



United Stares Department of the Interior
NATIONAL PARK SERVICE

GOLDEN GATE NATIONAL RECRE.\TION AREA

FORT MASON. SAN FRANCISCO. CALIFORNIA 41 3

[N REPLY REFER TO:

L30 (WR-GOGA)

November 12, 1987

William Angeloni
Chief, Planning and Engineering Division
Army Corps of Engineers
211 Main Street
San Francisco, CA 94105-1905

Dear Mr. AnL;e'3r.:

t has ccme -- . hat umping and/or core sampling
and remova. of ireagea Td . the Corps of Engineers in the
waters near Alcatraz lsiand mdt, .... :urring within the boundary
of the Golden Gate National Recre " 4rea. All such activities
are prohibited on park land except w.. J Dermit has been issued.
The National Park Service holds exc!is. -4eral jurisdiction at
Alcatraz from the island to 300 yards zev,, -he low-water line
around the island.

If any of your activities fall within our 1ur:o.':tcn we request
that you cease them until we have had an oppor. to consider
your request for a permit through the appropriate rocedures.

Please contact my office at 556-2920 to initiate a permau
request.

Sincerely,

Brian 0'ei V
General Superintendent
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United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

ER 85/474 MAY 22 19 8

Lieutenant General E. R. Heiberg, Ill
Chief of Engineers
Department of the Army
Washington, D.C. 20314

Dear General Heiberg:

Thank you for the letter of March 15, 1985, requesting our views and comments on the
proposed report of the Chief of Engineers, other pertinent reports, and the final
environmental statement for Oakland Inner Harbor, Alameda County, California.

Our review did not surface any conflicts with programs or missions of the Department;
therefore, we have no objection to the findings and recommendations discussed in your
report.

Sincerely,

. FB'uce Blanc ard, Director
Environmental Project Review

D- B.)
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US. CeQarTmen,
of Transocr'a 'c ommadn Vffz~r 3lI"

U. S. Coast Guard Toast 3uard 73.ind,
United States Marine Saf-ety )ffice Aiameda, ?A -5P"-5'OC
Coast Gurd an raniscn Bay (451 437-3)7?

Colonel Galen Yanagihara -
District Engineer
San Francisco District
U. S. Army Corp of Engineers
212 Main Street
San Francisco, CA 94105

Dear Colonel Yanagihara:

Thank you for the 27 August briefing arranged by Major Clow regarding ocean
disposal of dredged material. It was helpful to learn that the new site would
generate only about a half dozen additional transits per Jay, mostly of tugs
towing tandem barges. I can now comfortably comment on the sites with respect
to ensuring that the chosen site has minimal adverse impact on navigation
safety. This letter also serves as my response to the letter sent to me on 27
July by your consultant, Ms. Joanne Brion of ESA.

I have no objection to the sites except that Station I should be moved to the
edge of the precautionary area. I don'" believe dumping operations in the
precautionary area and traffic lanes indicated on NOAA chart 18645 would be
contrary to the international standards that established these areas; however,
such operations would perhaps unnecessarily add to the complexity of
navigating. In this area major traffic lanes converge in an often fog
enshrounded area with few reference points for piloting.

My primary recommendations are that you require holders of dumping permits and
your contractors to adhere to vessel traffic routes and the Coast Guard
advisory traffic services as follows:

Traffic Se 2aration Scheme (TSS - Adhere to the traffic flow established
by the internationally sanctioned TSS, in a manner to minimize crossing
channels. For example to use site B! toe tug and tow should proceed
down the outbound lane in the southern traffic lane, turn right to 31 and
dump the load, and return via the inbound lane of the western or main
traffic lane. To transit the opposite route would require the tug and
tow to cross lanes, increasing the rIsk of c%4li 4-ng with oncoming
traffic in both traffic lanes.

Movement ReportI ng Systms - Participate in both the Vessel Traffic
System operated in the bay and rivers, and the Dffshore Vessel Movement
Reporting System which extends 33 miles nffsnore of Mount Tamalpais.
These systems are described on Enclosure (1). Although these systems are
voluntary they are used by over 904 of toe deep draft vessels including
tugs with tows.



A low cost aid to safe nav±sation would be to install radar reflenctors nn
a mast of tugs or barges to possibly increase the vessel's probaD.1>,y of
being detected by other radars. This may help in marginal situations .nn

rougher weather creates a sea return image on radar, or when there 43
relatively little radar reflecting area above 'he waterline.

Lastly, I recommend that you impose conditions and permits on contr-lcts to
ensure prompt and adequate action in the event of a parted towing line or Inss
of power or steering. This could include requiring immediate reporting of
casualties to the Vessel Traffic Service and giving the District Engineer or
Captain of the Port the option of dispatching tug assistance at the permittee
or contractor's expense. This would help avoid a too common situation wnere
the master of a vessel hesitates to call for assistance while the "window of
opportunity" for obtaining assistance may be lost.

I look forward to seeing the draft Environmental Impact Statement on this
project and ask that you also forward a copy. to the Commander (m) of the
Eleventh Coast Guard District. And please accept a hearty welcome to the Bay
Area; I look firwarding to meeting you soon.

Sincerel,

DAVID ZAWAD KI
Captain, S. Coast Guarc
Commanding Officer

Marine Safety Office
San Francisco Bay

Encl: (1) Descriptinn of OVMRS (for offshore) and VTS (for bay rivers)

Copy: Ms. Joanne Brion, ESA
USCG VTS San Francisco
CCGD1 (im) Long Beach

BAT/PORTOPS
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Vessel Traffic Service

SAN FRA.NCIS) VESS.. TRAFFIC SERVICE
The purpose of the U.S. Coast Guard's Vessel Traffic Service is to

enhance maritime safety by providing the masters and pilots of vessels with
up-to-date information on the identification and intentions of other vessels
and directly related information including weather, aids to navigation, etc.
Participation in the service is voluntary but encouraged for ccmmercial and
Naval vessels, as the quality of information available fran the service is
largely dependent upon input frcm participating vessels.

The Vessel Traffic Service maintains radar surveillance over the
seaward approaches to San Francisco and within San Francisco Bay from Point
San Pablo to the San Mateo-Hayward Bridge. A vessel movement reporting system
monitors vessel movements beyond the radar coverage area as far inland as
Stocktcn and Sacramento. The Vessel Traffic Service (call sign "SNN FRANCICO
TRAFFIC") maintains a continuous guard on Channel 13 (156.65 MHz), the Bridge-
to-Bridge radiotelephone frequency, and Channel 16 (156.8 MHz), the National
Distress, Safety, and Calling frequency. After ccmunications have been
established, the abbreviated call sign "TRAFFIC" may be used.

Masters and pilots should inform Vessel Traffic Service when entering
the system, or when preparing to get underway, of their destination, route,
pilot designator, deepest draft, and other information if significant. They
also should advise of any changes as they occur. The Vessel Traffic Service
may request position reports in those areas beyond radar coverage or in the
event of radar malfunction.

As the Vessel Traffic Service is designed primarily for use by larger
vessels which are subject to the Bridge-to-Bridge Radiotelephone Act.
Recreational boaters are not encouraged to "cneck in" to the system. However,
recreaticnal boaters with Channel 13, by maintaining a listening watch on that
frequency, can be aware of the movements of ships and tugs throughout the San
Francisco Bay and Delta. Recreational boaters should also bear in mind that
in an emergency situation they are most likely to make contact with a
crmercial vessel on Channel 13 as it is the pilots' working frequency.

The fact that Vessel Traffic Service continuously rmnitors Channel 13
provides all users of the water (including recreational boaters) with an
alternative source of information and assistance should an emergency develop
and attempts to contact the Coast Guard on Channel 16 prove unsuccessful. The
Vessel Traffic Service can shift to (but does not monitor) VHF-FM Channels 12,
18A and 22A.

Details and instructions for participating in the system are contained
in VrS Publication 16630.3, Operating Procedures, San Francisco Vessel Traffic
Service. It is available from Ccmrxanding Officer, Coast Guard Vessel Traffic
Service, Yerba Buena Island, San Francisco, CA 94130-5078. Telephone (415)
556-2950.

Enclosure ( / )
Th- -



Nautical Chart of Approach to San Francisco Bay with the Traffic Separation
Scheme Superinposed (not for navigational use).

TRAFFIC SEPARATION SCHEES
To increase the safety of navigation, routes incorporating traffic

separation have been established in the approaches to San Francisco Bay and
within the Bay. They are shon on all current National Ocean Service charts.
In the interest of safe navigation, it is reccmerded that through traffic use
such routes. The routes which are intended for use by all vessels are NOT
mandatory and do NOT give any special rights to vessels using them. General
principles for navigation in Traffic Separation Schemes are as follows:

a. The International Regulations for Preventing Collisions at Sea or
Inland Rules, as appropriate, must be observed at all times.

b. Vessels should proceed in the appropriate traffic lane in the
general direction of traffic flow for that lane.

c. Vessels entering or leaving traffic lanes should normally do so
at the ends of the lanes. When necessary to enter or leave from either side,
vessels should do so at as small an angle to the general direction of traffic
flow as practicable.

d. Vessels should avoid crossing traffic lanes, but if obliged to do
so, should cross as nearly as practicable at right angles to the general
direction of traffic flow.

e. Other than by a crossing vessel or a vessel joining or leaving a
lane, the separation zone or line should not be crossed except in cases of
emergency to avoid immediate danger.

f. Vessels not using a traffic separation schee should avoid it by
as wide a margin as possible.

g. Vessels otherwise authorized to fish, may fish within traffic
lanes and separation zones but shall not impede the passage of any vessel
following a traffic lane. Operators of fishing vessels should pay close
attention to the section of this Chapter which is entitled "The Narrow
Channels of San FRancisco Bay".
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

22 5 Fremont Siretet

San Frincuicn Ca 94105

Colonee Galen H. Y 7- a 3 ar3

U.S. Army Corps of Encineers
San Erancisco Distrlct
211 Main Street
San Francisco, CA 9 4 105

7tar Colonel Yanaqgihara:

Tha-k You tor h 0on o iI 'm to dvrers us o -/ ,
Dee-,,raft _Navlgati In .:torovemen1. Project with 'you ,n "[~
Te-:,---sa-v ', 1988. As acreec in cur ccnve:sat-' 3D Wm wtic -

-e1ttarat2 EPA' 5cmns abot thne 0ossI0e ,PRSA L -tin 3 c'e an
Jr'dced material dlSmOse s zIN : es[cna......... ._ eN

EPA was o e t ju r Iha a, II. scussio.a men a L s n.e t

te Port 0 akand and re -edera, L , taI:n .aI e:'a'i f n.-.3 _

representati ves cud .,; ,, to 3 INeSO 172n ' t'i-, site :,s]ha"
issue. n elevee -L ShOWn a wl- .s a V fe S(-, -r ,

these lssues in a a 'D L ,nt a:

However, EPA c';ntinies to have I-)2ni 3,L-0nt res
the COE's pref e,,. alternative f I', as te I03 sire 0:7 -_ -e

Million cubic yards. Comparative environme-t! rnpact 3nal/sis ns
not been adequately addressed. n Light o t e Sou C eo' s agc 2 s
overwhelming recommendatio. that the B1 sit.s -,er less 3nv1:-nentallY
sensitive, EPA cannot conclude that the 1M site is acce:7t13!Le.

The following topics n-d to be resol;ed to exnedite desf:nstion
of an acceptable ocean disposal site:

- Comparative fisheries data on major fishing rounds and iD'pac t
analysis;

- Proximity to the Earalon lsl.anLs o1at -1a1 s SarI,. ,1-7n,_--
- Modelling data for site radius weich "SCS acre,, .. r"/ o"
- Transport of disposed dred)ed Paterial oased on .otIzorl=t:,

current and dye studies;
- Cost evaluation of disposal -t the sIte hased ., i:'ratln.

obtained from the dredging community;
- Contractor's report on Si 3 s elct0 on;
- Adequate sediment and bioassay bioaccumuton test us : -Lc s

discreet Ioc ations within the oroosec ,ed no a :703 n ' Ee I su±ts

of tnese studies; and
SEvaluation of a"ditinal sftv 3 I
1o the o t no vassf :rain nf :ns inac - l n

ni nnnnnn n e 7n ou ul n e u



Mcofthe above informatv-n is _r ?KI7, TS ltert
you of December 7, 1987. W r omte Og ~~~ OtSr

these issues. Please? 2111 m7e iE/y)u Ice C~te lO 1:

nce r-e Iv'

Harry Seraytarian,
Director, Waterf M.anagemenIt Divisto)n



January .:4, 1coo

?Ian iormulatlon brancn

..x. Jonn Wise
Acting Regional Administrator
U. S. Envir'onmental ?rotection Agency
Region 9
215 Fremont Street
6an Francisco, California 94105

Dear iir. Wise:

Tn your letter of December 7, l -o7, you requesteu a copy of
AppealxC of tne Cakland Gen~eral Lesign .:eornauzm ksee I

Oeneral Comments, page 5). Thia Appenuix, Grour'uwater ..onlt'oriig
Program, was preparea under :cntrakt to trnc ;rps uy
iCUNL;UL.;A;T, 111C.

?lease note that tne ciain ooject of Lae conztrac; .,as 1-o po~
a program to monitor tne f.lerrixt/iioaey aquifer-. -.his reporz.
indicates tnat sair. water intrusion inuo tais aquifer w.4l1 only
4ncrease if tnere is an increase in pumpinrg, or araw iown o"
pres5ent system. Dreaging will nave no Imapact on tfle aquife~r.
sunsequent meeting3 wit:n the Regional voate., *ualiLty 2ontrol z'-oarc:
nave ae~ertiinea tnat this aquifer is of no viable resource!, anu
since the Navy Is presently moni ;oring tflis aqulfer, cur e~fzr'si
snoula be znifted -.o moxiitoring :he Alameda format;o'. ' e-n
recommniee, tnerefore, thaat tne program aeL forth in e
monitoring plan not be Implemenued.

Coorul.-ation with tfle 3oard ana the Ala=.ea ' ounfl Ploc~u
Control LDistrict, in conjunction with th :iav-,',3olo~:.
program, aas prouucea a 3ealed down .rionitcring prooram, expecte,!
te in place by spring off thlz year. '.! Cetail of 7"_1 P-ro rz'-
will be supplied to you later this monrn. :;hould you ni~ve any
questions5, please contract. L-. Een Liarr4ing,-tcn, tasK ana, er
kY74-u,30cf), or iDennis 2Anuet, project -..anager uj74-U-37,-) of .

staff.

,%illlam u,,Lelonj.
(.hnei', elanning/ 7n,;neering Divi1 icn

Enclosure

Cf: Froject Files (Oakland)
CESPN-PE Rdg
CESPN-PE-R DUFF)
CE~jPN-PE-D (HARRINGTON4)
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Dece mber 30, 1987

Environmental Branch

Mr. John Wise
Acting Regional Actinistrator
U. S. Environmental Protection Agency/
Region 9
215 Fremont Street
San Francisco, CA 94105

Dear Mr. Wise:

This letter is in regards to the Section 103 of the Marine, Protection,
Research and Sanctuaries Act of 1972 (MPRSA) as it applies to the Oakland
Harbor Deep-draft Navigation Improvement Project. On October 20, 1987, I
requested your concurrence on my designation of an offshore site for disposal
of dredged material. I am writing to address your concerns as expressed Ln t-he
letters of 24 November and 7 December, 1987, and to enlist your support in
resolving these issues. I am very concerned that unnecessary delay in
designation of an ocean disposal site will have serious repercussions on the
scheduled deepening of the Oakland Harbors as authorized by Congress (Water
Resource Developement Act of 1986) and subsequently on the local economy.
Additionally, I feel that much of the supplemental information requested -.ay be
more detailed than necessary to make your determination or that the inforr'at on
may not be germane to EPA's responsibilities pursuant to Section 103(c) of
MPRSA. Enclosed with this letter is a response to each specific concern raised
in the letters of 24 November and 7 December, 1987.

p

By exercising Corps authority under the Secti.on 103, i can pursue seiect.in
of an ocean disposal site for a given project when there is no feasible
alternative EPA-designated site. The suggested phasing of the Oakland Harbor
Deepening Project pending future designation of an ocean disposal site under
Section 102 of the MPRSA is not practicable. A Record of Decision, signed by
the Division Engineer, at the completion of the Final SEIS and General Design
Memorandum process, is required prior to construction of any part of the
project. Segmenting the disposal plan within the NEPA process is
unacceptable. Additionally, most of our efforts to date are coincident °--i=z
data collection and analysis we have undeitaken to support site designaticn
under Section 102 of MPRSA. No other effort is being -ndertaken to select a
dredge material disposal site offshore of San Francisco by cur respective
agencies.

I request your personal review of the attached responses to the letters cf
24 November and 7 December (Enclosure 1) and involvement in resolvLng any
remaining issues. I believe that my selection of Site IM for dredge raterial
disposal from the Alcatraz Site under the Oakland Harbor Deepening Project Ls
based on sound factual data and fully complies with the Ocean Disposal

D-1.23
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Rr-,ilations and procedural guidance, I hope that we can resolve these issues
and that we can receive your timely concurrence in the site designation
process. However, if your concurrence can not be attained by February 1, 1'j83,
I intend to seek waiver through 40 CFR Part 225.3 in order to avoid the
substantial economic impacts.

I am available to meet with you to discuss any concerns you may have.
Please contact me at 974-0358 to make the necessary arrangements. Thank you
for your personal attention to this matter.

Sincerely,

Enclosures Galen H. Yanagihara
Colonel, Corps of Engineers
District Engineer

cc.: Walter Abernathy, Executive Director, Port of Oakland
E. C. Fullerton, Regional Director, National Marine Fisheries Service
Patricia Sanderson Port, Regional Environmental Officer, Department of the
Interior
Pete Bcntadelli, Acting Director, California Departent of Fish and Game

D
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Informaticn AG0 C7R 225.2(:)' Pequested bv Letter, .Dated rie'
19s7

1. The request for a "detailed" description of the biological
environment at the proposed disposal site needs clarification. A
detailed description of the biological environment is presented in
Baseline Survey and Site Selection for Ocean Disposal, Gulf of the
Farallons (Nybakken, et al, 1984) and is referenced in the Draft SEIS
and is available at our office. A succinct description of the
biological environment is presented in the text of the Draft SEIS
(pp. SEIS 17-18, SEIS25, SEIS 52-54). A brief description of the
biological environment of the broader surrounding region is presented
in the text supported by several referenced studies. A specific
itemization of any required descriptive biological information that
EPA feels has been omitted from the Draft SEIS and referenced
material, should have been provided to the Corps.

2. Numerical modeling of disposal and subsequent resusoension cf
dredge material at Site 111 has been undertaken to support EPA
designation efforts under Section 102 of of the MPRSA. This work has
been referenced in the SEIS. The joint technical guidance of the
Corps and the EPA, General Approach to Desicmation Studies for Ocean
Dredge Material Disposal Sites (hereafter referred to as General
Approach Guidance) omits any reference to mathematical modeling.
Modeling can be a useful tool to predict the fate of disposed
material at a given site in the absence of hard data. Speculati%.e
modeling of general use dredge material may be helpful in the Section
102 designation process at Site 1M. However, in the case of material
dredged from the Alcatraz Disposal Site and transported to Site IM,
copious data is available. The material being dredged and
transported to Site 1M has not dispersed or been resuspended by
currents in a much higher energy environment, the Alcatraz Disposal
Site. With maximum currents at Site I4 being a small fraction of the
tidal velocities experienced at Alcatraz, and with measured rates of
erosion of the material relative to current speeds available from
physical test data, it can be determined that dispersic and
transport of the material will be insignificant. The data t~hat we
have on the Alcatraz material is more reliable than oredictive
models.

3. A description of physical oceanographic conditions Ln the project
area was also presented in the Draft SEIS (pp. SEIS 22, SEIS 48-52)
and a detailed description was referenced in Nybakken et al (19841.
As discussed in 1. above, a "detailed" description of the
oceanographic conditions at the proposed disposal site, beyond that
already included or referenced in the SEIS, requires specific
itemization by EPA.

Enclosure 1
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4. The twofold comment related to consideration cf add4tional
alternatives, including a d-cp water alternative (off the ..... i

shelf) and designaticn of a site in accordance with Sect-cn 102 of
MPRSA, is of special concern. Each alternative will be addressed
separately:

Deep water alternative: 40 CFR 223.5(e) states "...wherever
feasible, designate ocean dumping sites beyond the edge of the
the continental shelf..." The General Aporoach Guidance
developed jointly by the Corps and the EPA establishes a
procedure to determine a Zone of Siting Feasibility (ZSF '

Following the General Approach Guidance and consider _ng
operational and economic constraints, the ZSF has teen
established as a 24 nautical mile (nmi) radius from Pt. Bcnita.
Unfortunatelv, the Gulf of the Farallcns is the n1: cal
the West Coast where an off-the-shelf site can nct Ze :cuno
within 24 nmi of the shoreline. The same ZSF has been
established to support designation of a site under Section 11F2 or
MPRSA. The final ZSF Analysis Report for both the designation
under Section 102 and the specification of a site under Sect-on
103 is attached and wil be included as an AppendLx of the FL-.ai

rSEIS. Because any site beyond the edge of the continental shelf
lies outside the perimeter of the ZSF, use of the such a s:ne -s
not feasible and an off-the-shelf site need not be given fur .er
consideration as a candidate site. If there is fundamenta'.
disagreement on our efforts to facilitate desqnatlcn of a site
under Section 103 of MPRSA, any ocean site designation act-iOn _s
likely to suffer extensive delays.

Designation of a site under Section 102 of MPRSA: Wcr:
undertaken by the Corps of Engineers as a cocreratin.g agenc': to
support EPA designation of a site under Section 112 of MPRSA
continues. Delays in stuadies to date have been predicated on the
need to address disposal of large quanties of material at the
site (56 million yds 3 ) and model-ng the types of material to be
discharged at the site. Cumulative, physical impacts would be
significantly greater for the general use disposal site than for
a site specifically for a given nr=ect. The Section 101 orcess
is available to the Corns ct En,,neers when there
EPA-designated site for dredged material !lsrcsal as s tne zast"
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for the Oakland prcaect. Delaying this project and causing undue
economic losses to the Port of Oakland and the Bay economy, bv
not exercising the Corps of Engineers' authority to spec::,':
disposal under Section 103, would be irresponsible.

Additionally, many of the comments in the two EPA letters imolv -a
basic disagreement with work accomplished by the Corps or
Engineers to support the Section 102 site designation. The
Section 103 conclusions as presented in the SEIS are concomitant
to the completed work. If our differences cannot be accommodated
without major revisions to the completed work, the Section 102
designation is Likely to suffer indefinite delays. Our contracts
do not include reiteration of completed studies and our budgets
do not include funding for additional studies. It is essentlai
that we reach agreement in these areas.

5. The present testing program for the Alcatraz disposal site is
presented in Attachment 1. The results will be provided upon its
availability. However, existing data from tests performed on
material from the surface of the Alcatraz site have not indicated
unacceptable environmental effects. Also, it should be noted tnat
all material disposed at 'he Alcatraz site has already been evaluated
and found acceptable for open-water disposal, albeit based on the
regulatory process in effect at the time evaluated. If dredged
material at the Alcatraz site, a composite of all dredging projects
in the central and southern portions of San Francisco Bay, was found
to be unacceptable for ocean disposal, it would be very unlikely that
many major dredging projects would contain less "contaminated" or
more environmentally acceptable material. Thus, ocean disposal for
Bay sediments would not be appropriate. There is no reason tc
anticipate that unacceptable effects in the marine environment :rom
disposal of dredged material removed from the Alcatraz dispcsa! site
will occur.

The testing desc-ried in Attachment I for the Alcatraz site does
not reflect the desired program itemized in Section D. of Attachment
A of the December 7, 1987 letter, which includes extensive sediment
chemistry to be performed under the Section 301(h) protocols for
effluent Limitaticns related to NPDCEs permits and 15-20 cores. Data
collection for the purpose of building a datz. base should not be
imposed as a requirement for determ-ining the suitabiJitv of an ocean
disposal site. The extent cf testing requested in Attachment A of
your 7 December Letter has no bearing on the statutor- requirement
for evaluating potential to cause environmentally unacceotabie
effects in the marine environment. Although attaining a laboratory"
standard for data accuracy and precision is laudable, the Section
301(h) protocols are not appropriate for dredged mater.als.
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6. The comment related to analysis of sediment chemistry and
sediment toxicity for the material (from Oakland Harbu'L) proposed for
disposal at the Alcatraz site is not applicable to the determination
of compliance with the Section 103 of MPRSA action. However,
reasonable sediment characterization in accordance with 40 CFR Par-
227.13 has been presented in the Draft SEIS. The material can only
be transported to the site for disposal if found acceptable for ocean
dumping after evaluation pursuant to 40 CFR Part 227.13. The request
for concurrence pursuant to the Section 103 of MPRSA site
specification included the subsequent maintenance dredging from
Alcatraz, equivalent to accumulated material resulting from disposal
of Oakland Harbor maintenance dredging. Sediment testing will be
required prior to each maintenance dredging episode as a part of the
continuing evaluation process. Please note that the requested
concurrence was for scecificaticn of Site 1M as a disocsal site for
discharge of 2.7 mciion Cuolc yards of dredge materiai from the
Alcatraz Site. If comment 6. is intended to address direct ocean
disposal of dredged material from Oakland Harbor, the analysis of
potential effects has been presented in Appendix A of the Draft SEIS.

7. A discussion of potential impacts to biological resources,
including pctental effects on the pelagic and benthic environments,
in the ocean was furnished in the Draft SEIS (pp. SEIS 69, SETS - ,
SEIS 14). A similar discussion was presented for disposal at the
Alcatraz site, but impacts within the Bay are not relevant to the
determination of compLance with the Section 103 of MPRSA action. If
EPA requires greater detail than provided in the SEIS in order to
concur with disposal of dredge material at site 1I, the level and
particulars of that detail should have been specified. Under Section
103(b) of the MPRSA, ocean disposal criteria for reviewing and
evaluating site designations affecting the civil works program of the
Department of the Army are the five general and eleven soecific
criteria specified in 40 CFR Part 228. These have been explicitly
addressed within the SEIS.

Sediment and Water pualit. Comments found in December 7, 1917 letter

1. The Corps of Engineers is presently further evaluating the test
results from the Oakland Harbor project in relation to ocean
disposal. Additional statistical analyses are being performed arn
will be available in late January 1988. The interpretation of the
data will be presented in the Final SEIS.

2. The chemical and biological tests presented in the Draft SE-S
(pp. SEIS 63-72; and Appendix A) -were reviewed by technicai
specialists from the Waterways Experiment Station and were found to
be adequate to indicate environmental acceptability, not to ensure
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avoidance of significant impacts. The finding of suitability of the
material is evaluated from a representative characterization of the
project area. The long stretches of the Oakland estuary is
maintained annually to the existing authorized depth of 35 feet.
There are no known areas of significant concentration of toxic
contaminants within the Oakland estuarv. There are, however, two
areas within the proposed turning basin in the Inner Harbor suspected
of contamination. As a result of comments from the Regional Water
Quality Control Board on the Draft SEIS, additional testing is being
performed for the areas adjacent to Schnitzer Steel and Alameda
Gateway (previously utilized by Todd Shipyards). Due to the number
of variables that may be involved, a complete understanding of
sediment toxicity is a topic of extensive on-going research beyond
the scope of this project. Based on the present level of knowledge
of dredged material effects and the tests performed to date, the
dredged material from akland Harbor has been found to be acceptable
for ocean disposal.

3. Testing of material from the Alcatraz site is presently
underway. Attachment 1 herein outlines the testing program at the
Alcatraz disposal site. The information will be used to determine
whether or not ocean disposal of the material is acceptable. Data
from this testinq will be available in late January 19S3.

4. Background chemistry data has been presented in the Draft SEIS
(pp. SETS 48, SEIS 50; and Appendix A). Although background chemical
data characterizes the dredged material, the information is not
necessary in making the determination of environmental impacts.
Bioassay and bioaccamulation data have been furnished to evaluate the
potential for effects. Based on the biological test data,
environmental effects can be assessed. Chemistry data onil" provides
an inventory of constituent concentrations with no relation to
potential for environmental effects. Values reported for chemistrv
data related to dredged material have been customarily reported in
wet weight. Dry weight values have not been previously required and
are not essential in the evaluation of effects. Quality
assurance/quality control information for chemistry data is also
immaterial in determining environmental effects.

5. a. "The chapter on the Affected Environment (in the Draft SEIS)
is basically a narrative description of the offshore environment,
rather than a scientific analysis based on an adequate data base."
40 CFR Part 225.2(a) (3) calls for a description of the
characteristics of the proposed disposal site for receiving dredged
material. The inference of the phrase "a scientific analysis based
on an adequate data base" is that an extensive, comprehensive and
long-term effort be accomplished before a determination of
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acceptabiit,/ can be granted. EPA's position on this comment should
be specificay stated. The author-ized proj ect ccnstA ruaction does not
allow for funding and scheduling a long-term data collection program
as may be envisioned in your comment.

5. b. "No baseline surveys of the ocean disposal site are presented
in the Draft SEIS (p. 52) that include information on physical
oceanography, sediment quality, or biological resources for any of
the alternative sites. Much of this kind of information is currently
being developed by the COE for the ocean site designation under
Section 102 of MPRSA." The reference to the baseline survey is
confusing. The objective of collectLng baseline data at the site is
to detect potential changes -hat may result in the vicinity of the
disposal site as discsal -cairs. The on-ly baseline survey scheduled
or funded by the Corps of Engineers to support designation of an
offshore site under Section 132 is being conducted at 3e 2.
BaseLine surveys for alternative sites other than Site 17!4 are not
necessary for deter.-mining site acceptacility pursuant to Section 133
of MPRSA.

5. c. "The level of detail for the proposed MPRSA Section 103 site
r should be equivalent to t he studies conducted and proposed for the

MPRSA Section 102 site." Site 1M, the proposed site for receivmg
2.7 million cubic yards of dredged material from the Alcatraz
disposal site, was selec-ed based on application of 40 CFR Part 228.
The level of detail required for site designation in accordance with
Section 102 of MPRSA may be significantly different "..hen dealing with
waste disposal in general compared to the project specific disposal
of dredged material from a known source. The level of detail as
presented in the the Draft SEIS and letter, dated October 20, 1987 is
sufficient to determine compliance or non-compliance for dredged
material disposal at Site IM.

6. a. "If the SEIS continues to propose an ocean site designation
under Section 103 of MPRSA, the CCE should commit to immediately
dedesignating that site once the MPFSA Section 102 site is selec-ed
and available for use." The disposal plan for the entire proect
must be accommodated in, order that project constvcct_on can ce
implemented in the most efficient manner. The aocropriat:cns or
funds by Congress will be based on that clan. Tf EPA identifies a
general use ocean disposal site other than Site IM in the future, the
Corps of Engineers will consider whether or nat disoosal at such site
is consistent with project authorization and appropriations.

6. b. "Other alternatives and dredging ontions should include an
analysis of deeper ocean disposal sites off the continental shelf Kn
excess of 100 fathoms) ." Based on available information, an
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acceptable site can be located within the zone of sit-nc easlifit.
(ZSF) bounded by :he OVMRS radar net. Sit " one su
environmentally acceptable site for disposal of dredc -eteria.This is clearly presented in the Draft SEIS. This comment, in

effect, opposes the ZSF determination based on the General Accrcacn
Guidance. A site off the continental shelf is outside of one ZSF an:
therefore, does not need to be included as a candidate site. The ZS F
Analysis Report will be included as an Appendix to the Final SEIS.
The Corps of Engineers must weigh all relevant factors, includLog
safety, costs and environmental acceptability, in making a reasoned
determination.

6. c. "Differences in cost figures should be clearly exolaL-e_ an-
substantiated. Pctential mitigaticn costs should a'so ce ta'en 1nto

account. This Lnformation -s critical Ln decidino whether
disposal option rdirect ocean, Aternato'e :4) is the least-da-a gngc,
practicable alternativ:e." The estimated costs presented :n -he -
GDM/SEIS have been described. Sus-antiaticn of cost informat=ns
orcprietarY as the Government estLmate could be compromised at one
time of bid prepaticn. The intricacies of dredging cost esoimatono
can be discussed orally. in addition, the identification f
appropriate ocean disposal site for dredged material is cased orn
environmental accectabtLi:t - , not on the least-damaging, practcce
alternative.

6. d. "An analysis of upland disposal for at least par' oft
dredged material if the material fails to meet the criteria f-or
or ocean disposal." if material fails to meet the criteria for ocean
disposal, the material may not be disposed at the ocean site. An
analysis of upland disposal for significantly cntaminated
is not germane to the ocean disposal site determinat:on.

7. "The statement 'Direct transport to Site U! of aLl of _he Qakland
material would also be allowed at the contractor's option' p. iv
indicates that the contractor would, in effect, manage the o'Cosa'
of dredged materials." The referenced sentence will be deleted from
the Final SEIS. EPA's comment 3. c. indicates a preference f:or
direct ocean distosal. Comment 7. implies that cce3n
should be dismissed. Based on the suitability of the preferre.. c a-c
disposal site, disposal of either 2.7 million cubic yards of dredqed
material from Alcatraz or 7.0 7illion cubic vardg from Oakland inner
and Outer Harbors was determined to be acceptable. The only
significant difference between the use of the site is the source cf
the dredged sediments from Oakland or Al catraz, and the amcunts from
each. The direct ocean disposal (with Site ill) has been evaluated as
an implementable alternative plan. Based on cur anal'ses, both
alternative plans are environmentall-y acceptale. From the comments
on the Draft SEIS, there also appears to be a public preference for
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direct ocean disocsal. As a pctentially acceptable p"an,
availabilit' of Site IM to receive dredged material from Caklan :
Harbor should also be ccncurred upon by EPA pursuant to Section 1>'
of MPRSA. Upon review of our requested Section 103 action, by;
letter, dated October 20, 1987, the alternative of direct ocean
disposal of dredged material from Oakland Harbor should be included
with our request.

8. "The SEIS should evaluate the potential impacts on biological
resources and water quality in this time frame, including a!'
cost/benefit analyses." This comment does not relate to the
requested 103 ccncarrence, but .,'ii be addressed in the Final SEIS.
9. "M'itigaticn - offset and, or pr.ven adverse imacts at -

dredging locations has not -een oresented. The SEEll shoulis
the use of silt curtains and s it mcnItcr-g of the .,-ater so.u.n L
the dredging sites. ,%. FS states that 'aoproxmate11 12; ac re s
shallow, subtidal habitat will be converted to maLtained cnannei
habitat.' The SEIS snould disouss mitigation for this impact." Nc
mtigaticn measures related to the proposed disposal as descr--ed -sr
the recuested 103 ccncurrence have been identified. Spec:iic site

mcnitorLng act_.tiesr have also not been identaiied b. resour-e
agencies. Potential for oltigation related to moaI.catl.n or
subtidal habitat w",l be fliscussed in the F:na- SES

10. "There appear to be several discrepancies throughout the
docu-mt and t he GCM regarding the project's cost, benefit analyses.
Mitigation costs should also be included for all alternatives. I
addition, costs to Bay and ocean fishing enterprises from the
pctential loss of fisheries resources in the short- and ona-ter=

should be included in the SES." This comment does not relate to te
requested 103 concurrence, but will be addressed in the Final SEIS.

11. "The economic compariscn bet-;een ocean disposal sites should
have included a cost compariscn as well as a mileage (e.g., steamLnc
time) comparison in the economic analysis. The SF15 should present
cost figures substantiated by a detailed discussion." This comment
does not .elate to the reauested D3 concurrence, but will be
addressed .- the Final SEIS. As discussed in 6. c. above, a Jeta'ie.:
descriopticn cf dredgLng costs is proprietarv. If such informatron
receives wide circulation, the Government estimate would be
comoromised at the time of bid preparation.
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A. Total Cores -16 taken to orocosed dent> (-7/2 feet, MLL<;

B. Composites -16 cores were composited into 4 samoles

I.BULK SEDIMENT - CH.EM.ICAL ANAILYSES

A. Clhemistrv:
1. Antimony
2. Cad miu m

Coccer
Leadi

* '"- ~ pest:-cuo-es

B. Cr312n 51,2

!I!. BIDASSAYIS .eterence s--te: Site I>;Control: clean sent-J
Pacific N

A. Sus~enlded Part Iculece Phase Bioassay

I. Blx'al'se larvae
2. Acanthomvsis sculota

~nh2rirnS stiqmmacu-s

B. Solid Phase Bioassa Y

1. Rhepoxvmius arnu
2. Macama na-suta
3. Neohtvscooie

C. B Ic a Ccumt" ;Ia t -ocn

1. a,-1 ' . ts :2 7nClams and wo-rms InB. mocve
2. KollowinoM chemistry:

a. Antimonv
b. C admiu m
C. Copper,
d. Lead
e. M e rc ury

f.Nickel
g.Ch-lorinated pesticidie scm11

hi. PC B's
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
'4, .01VI REGION IX

21 5 Fremont Street

San Francisco, Ca. 94105

2 4 NOV 1987

Ref-er To: U-"

Colonel Galen H. Yanagihara
District Engineer

U.S. Army Corps of Engineers
San Francisco District
211 Main Street
San Francisco, California 94105-1905

RE: Proposed Designation off an 'Dcean DSs-sal :e '-'nder Ser :
103 of the Marine Protection Resaa>-h on,! S nctuar es At =)
the Oakland inner and Cuter HarDor mnrovement Proe s

Dear Colonel Yanagihara:

EPA Region 9 has reviewec the Army loros o: Engineers' (C]mns3
public notice (October 20, 1931) on the notice o: intent to ;se
an ocean disposal site under Section 103 of the larine Protection
Research and Sanctuaries Ac: (>IPRSA), and the Draft Supplemental
Environmental Impact Statement (DSEIS) for the Oakland inner ano
Outer Harbors deep-draft navigation improvement oroject (Septemer
1987). In a letter 0atcd October 20, 1937, iou reusted EA
concurrence on the designation of the ocean dredged naterial
disposal site [40 CFR 225.2(j) and 40 CFR 229.4(e)(2) i~entiffi
in the public notice. Most of the information presented for
EPA's evaluation is contained in the DSEIS which describes the
proposed project.

At this time, EPA Region 9 cannot concur en the "1PRSA Sect-n
103 site designation proposed in the public notice. ye have
identified topics of major concern that have not been ad.r.. eb
in the DSEIS or in the public notize.

The procedures for designation of sites [40 CFR 223.4(e2(')1
require that "...the District Engineer shall, in consultation witn
EPA, select a site in accordance with the requirements of ,55 223.5
and 228.6(a)." The general and specific criter4a o: these two
sections of EPA's Ocean Dumping Regulations have not been discussed
adequately in the DSEIS.
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Specifically, under 40 CFP 225.2(a) we recuest the followinr,
information:

1. Detailed descriotion of the biological environment t the
proposed disposal site;

2. Modeling information and data to predic, the movement of the
anticipated 31 million cubic yards of dredged material proposed
for disposal at the site over the 50 year life of the project;

3. Detailed description of physical oceanographic conditions in
the project area;

4. Consideration of additional alternatives, including a deep
water alternative in water off the continental shelf and
designation of a site under Section 102 of MPRSA;

5. Complete analysis of sediment chemistry and sediment toxicity
for the material proposed for disposal compared to the oroposed
ocean disposal site;

6. Compl }te analysis of sediment chemistry and sediment toxicity
for the material proposed for disposal compared to the Alcatraz
disposal site; and

7. Detailed description of potential impacts to fisheries outside
the Golden Gate and within San Francisco Bay.

EPA must use information presented in 40 CFR 225.2(a) and
228.4(e) to determine whether the proposed project meets the
criteria for evaluating environmental impact under 40 CFR 227.4.
These criteria include:

"l. Mo unacceptable adverse effects on human health and no
significant damage to resources of the marine environment7

2. No unacceptable adverse effects on the marine ecosystem;

3. No unacceptable adverse persistent or permanent effects due
to the dumping of the particular volumes or concentrations of
these materials; and

4. No unaccentable adverse effect on the ocean for other uses as
a result of direct environmental impact."

Given the information presented in the DSEIS and the public
notice, EPA cannot determine whether disposal at the proposed
site will cause unacceptable environmental impacts. EPA Region 9
will be unable to concur on the proposed site designation under
Section 103 of 4IPRSA until adequate information has been provided.
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Our detailed comments on the proposed Section 103 site
designation will be incorporated into the comments on the DSEIS.
If you have any questions on our concerns, please contact Patrick
Cotter, at 974-0257.

Since rely,

Harry Seraydarian
Di rec tor
Water Management Division

cc: Keith Quan, Port of Oakland
Roger James, RWQCB
Alan Pendleton, BCDC
Fred Nakaji, USFWS
Bob Tasto, COFO
James Bvbee, NMFS
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS

211 MAIN STREET

SAN FRANCISCO, CALIFORNIA 94105 - 1905

15 Novemoer 1987
Environmental Branch

Mr. Harry Seraydarian, Director
Water Management Division
U. S. Environmental Protection Agency
215 Fremont Street
San Francisco, CA 94105

Dear Mr. Seraydarian,

We are writing in reply to your 5 November 1987 letter requesting a
30-day extension to the comment period for the Notice of Intent to
Use Ocean Disposal Site under Section 103 of the Marine Protection,
Research and Sanctuaries Act and the Draft Supplemental Environmental
Impact Statement (EIS) for the Oakland Inner and Outer Harbors
Deep-Draft Navigation Project.

We must respectfully deny your request for the 30-day extension to
the 45-day comment period on the Draft Supplemental EIS for the
Oakland Harbor project authorized by the Water Resources Development
Act of 1986 (P. L. 99-662). However, we will grant an additional 15
calendar days from the end of the formal 45-day comment period
beginning 9 November 1987. This would allow your comments on the
Draft Supplemental EIS to be submitted no later than 25 November
1987. Our construction schedule is based on a May 1988 start.
Delays to this scheduled start would be detrimental to the local
sponsor's stated needs. It is our intent to be as responsive to the
needs of the local sponsor as possible.

The ocean disposal site designation process assesses potential sites
within an area in which practicable sites are located. This area can
be constrained based on cost, operational (equipment or safety), or
critical environmental factors. This site designation process must
be performed before any project disposal alternative can be
evaluated. Wie have evaluated all appropriate disposal alternatives
for the Oakland Harbor project in the Draft Supplemental EIS. Your
comments on the Draft Supplemental EIS will oe addressed in the Final
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Supplemental EIS. In response to our Notice of Intent to Use Ocean
Disposal Site under Section 103 of Marine Protection, Researci and
Sanctuaries Act, we expect your agency to indicate our compliance, or
non-corpliance, with the criteria for the designation of the
reconmended ocean disposal site. In accordance with 40 CFR 225.2(b),
your regulations clearly state that there is a 15-day period in which
you can request additional information for your determination. We
did not receive any request for such additional information. In
addition, we are not aware of any statutory requirement for
additional time to review the initial Notice.

Your letter has suggested that a meeting be held to discuss the
complexities of the project. We agree that a meeting should be held
to discuss your concerns and to facilitate a better understanding of
the two separate actions in order that your comments on the Draft
Supplemental EIS and determination of compliance can be expedited.

Si cerely,

l1en H Yan g ara
olonel, C s of ngineers

District En ineer
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UNITED STATES ENVIRONMENTAL PROTEC11ON AGENCY
REGION IX

2 15 Fremnont Street

San Francisco, Ca. 94105

Coiooiel Galen H. Yanagihlra "'

U.S. Army Corps off Enginee rs
San Francisco District
211 Main Street
San Francisco, CA 94l05-1)05

ATTN: Environmental Brancn

RE: Public Notice (Octob~er 20, 1332) for, the NJotice off lnttt
to t'se cenDisposalI Site under SeX n103 offhearm
Protection, Rerhand 7Sanc tarie s -ct ('1PRSA) .dt.".ne
Draft Supiemental Environmental T.noac Sttmnt%
O)akland inner an-' ')utr-r arh'ors Deeo-D-raft Navi-a-i Dr.
Improvement Projy ct.

Dear Colonel Yanagihara:

The Environmental Protection Agency (7EPA) Re gion 9 has
initiated its review o' the ab~ove referenced publ ic no-tice ::,3
and Draft Supplemental Environmental Impact Statement (DS).

-Ns you know, EPA is required to reiwthe PN in acco:rd,,ar.-et with Section 102 of the '.PRSA 1.40 CF'R 225.2(i-e) and 227.4(3-d)
off the ocean Dumping Regulations] . In adlition, Section 309 of
the Clean Air Act and the National Environmental Policy Act
(NEPA) require that EP.review and commenrt on the D.S.

3ased on a orelirninarv review of th1 e P14 and 0S, EPA. has
several concerns about thie inf~ormation, on s.ed--iment toxicityr and
chemistry at Oakland Inner and Outer arozanj t'he AN!lcatraz
Disoosal Site. In aitnwe hiave sevear-il -uesti-ons recar ing
the PN and its relationship to , dsoa)onln rzre in
th e )S . 'He are concearned about proceed n,3 With a site desi -1 1'01
Under Section 103 of' the M1PRSA efr all -oracticab isosa
alternatives are fully analyze,! and cons i Aered! is e Irdh
NEPA.

At this time, 'EPA. cannot ~c;ae! :CreUrs

options' environmental irnoa~ts n 23 l-'S cnst enc wiV stA
selection criteria in tne 'PRSA a n to 0c,2a - D-ir.i 7?( R'113 f: n S.
We helieve it wold be rn' D:e 4t asie. 1V-
tion under- Section 103 b efor? jeo~ eriter:fraiD.T
tile project's S ediMent i:1,; ')r- 11r 1-) 7o 0' "?o
option's.



EPA is interested in making a well-informeI decision on
the proposea action's environmental impact and consistency with:
the MPRSA criteria ana the Ocean Dumping Regulations (4U CFR
227.4). Accordingly, we request a four-week extension of tile
comment pcziod (to Decemer 7, 1987) for the DS and the PN to
allow for a more thorough review of the disposal options anz
supporting data. We would like to meet with you and/or your
start to discuss these issues anu the timeframe tor proceeding
with our review ot the DS and the subsequent determination of
consistency with the site selection criteria. If you have any
questions regarding our request, please call me at 974-3115, or
ask your staff to call Rick Hotfmann, Office of Federal
Activities, at 974-8191.

Sincerely,

Har eraaran
Director
Water Management Division

cc: San Francisco Bay Regional Water Quality Control Boar-
(Attn: Mike Carlin)

U.S. Frish and Wildflife Service-Sacramento (Attn: Fred
I.akaji)

National Marine Fisheries Service (Attn: James Bybee)
5av Conservation and Development Commission (Attn:

Joan Lundstrom)
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS

211 MAIN STREET

SAN FRANCISCO, CALIFORNIA 94105 - 1905

October 20, 1?87

Environmental Branch

NOTIICE OF PUBLI r.C :EETI1G

OAKLAND OUTER AND INNER HAR3ORS
DEEP-DRAFT NAYISATIO: I1,PROVE,'1ENTS

ALAMEDA COUNTY, CALIFORNIA
AND

!'NTENT TO USE AN OCEAN DISPOSAL SITE

The U. S. Army Corps of Engineers, San Francisco District has
distributed the Draft Design .le.orandum 'umo-er I and Draft Supplement 1 to
the Environmental Imact Statement (SEIS) for Oakland Outer and inner
Harbors, Deep-Draft Navigation :morovments, A]amecia County, Calicornia.
A Notice of Availaoility of zne -aft SEES !ias circulated oy letter dacc2
September 23, 1987.

Attached q itn this Notice is a statement of the U. S. Army Corps of
Engineers, San Francisco District intent to use an ocean disposal site for
the disposal of material dredged from the Alcatraz disposal site, San
Francisco 3ay as part of the Deep-Draft Navigation Inprovements for
Oakland Outer and inner Harbors, Alameda County, California (Enclosure).

It has been determined that a public meeting to address concerns
related to the Draft SEIS for the Oakland Harbor oroject and the intent to
use an ocean disposal site for dredged material .il, be held. The pu lic
,meeting has been scheduled as follows:

PUBLIC MEETIN3

DATE: Thursday, November 5, 1987 -- 7:30 P.M.

PLACE: U. S. Army Corps of Engineers, Bay 1odel

LOCATION: 2100 Bridgeway
Sausalito, California 94035-:753

Infor-at on related to either the Draft SE-S or t ne :nten: to Use the
Ocean Disposal Site may be obtained by -ontacting 'r. Brian ',f 71a

974-3444 of the Corps of Engineers. //

alen H. Y' nagilvtra
Colonel/ ,torps ;,f Eg-neers
Dis tri ct' Engineer

Enclosure
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Public Notice
US Army Corps
of Enin..rs DATE: October 2(,

L San Francisco District
211 Main Street
San Francisco, CA 94105

NIOTICE OF INTENT TO USE OCEAN DISPOSAL SITE
(Section 103, Marine Protection, Research and Sanctuaries Act)

OAKLAND OUTER AND INNER HARBORS
DEEP-DRAFT NAVIGATION IMPROVEIENTS

,INTRODUC TION

This notice suople:ents the ?,j!4c Notice of Availability of the Ora f:
Supplement (SEIS) to .the Final ]n,,4ircnnen:al imoact Statements for The
OaKland Outer and Oakland inner Harbcr DeeQ-Draft Navigation Channel
improvements, dated 25 September 1987. The San Francisco District
Engineer, under the authority contained in Section 103 of the Marine
Protection, Research and Sanctuaries Act of 1972 is pursuing use of an
ocean disposal site (0DS) offshore of San Francisco, California for the
disposal of dredged material from the Alcatraz disposal site in San
Francisco Bay related to iuthorized new ..iork and mqaintenance dredging of
the Oakland Haroor deep-draft navigation channels (from an authorized -35
feet to -42 feet, MLLA4). In accordance with 33 CFR Part 209.145(g), this
supplemental notice announces t.e intended ise of the OOS identified in
the Draft SEIS.

4ORK: Disposal of Dredged Naterial from the Alcatraz Disposal Site
related to New Work Deepening and .laintenance Dredging of the
Oakland 'Harbor Project as Authorized by P. L. 99-662, Water
Resources Development Act of 1986.

WATERWAY: San Francisco Bay, California and Oakland Outer and Inner

Harbor Channels, Alameda County, California

PROJECT LOCATION: Oakland Harbor, San Francisco Bay, California and
Offshore San Francisco, Pacific Ocean
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Statement on the Status of State Water Qua'ity Certification Under Section
401 of the Clean Water Act

The District Engineer has determined that a State ,;ater quality
certificate (Section 401 of the Clean Water Act) 4ill not be required for
the disposal of dredged material from the Alcatraz disposal site, as
described in this notice, since the 003 is outside the limits of State
jurisdiction.

Statement on Cultural Resources

Based on review of the most recent published National Register of
Historic Places, there are no known sites eligible for or included in the
Register within the ODS. Wrecks are known to exist in the vicinity of the
ODS but disposal of dredged material qould not adversely disturb or
other ,qise impact marine archaeological resources in the area.

Stateiment on Endanqered Species

Pursuant to Section 7 of tne Endangered Species Act (16 J. S. C. 1531)
and based on review of the threatened and endangered species liszing, a
determination of no effect )as been made (Draft SEIS).

Statement on the Determination )f the Jeed for and/or Availability of an
Environmental Impact Statement

The Draft SEIS was filed ,itr EPA on 25 September 1987 (52 FR 36096)
3nd was distributed to Federal and State agencies, local officials,
priiate interest groups, and otner interested parties. A copy of this
document may be obtained from the U. S. Army Engineer District, San
Francisco, 211 Main Street, San Francisco, California 94105-1905.

The decision iihether to use the ODS for dumping of new work and
maintenance material from the Alcatraz disposal site .ill be based on an
evaluation of the probable impact including cumulative impacts of the
activity on the public interest. That decision will reflect the national
concern for both protection and utilization of important resources. The
benefit which may reasonably be expected accrue from the activity must be
balanced against its reascoably foreseeable detriments. All factors which
may be relevant to the activity will be considered including the
cumulative effects thereof; among those are conservation, economics,
aesthetics, general environmental concerns, wetlands, cultural values,
fish and wildlife values, flood hazards, flood plain values, land use,
navigation, shoreline erosion and accretion, recreation, water supply and
conservation, water quality, energy needs, safety; food production and, in
general, the needs and welfare of the people.
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r The following additional information is furnishing in accordance aith
-orps of Engineers regulations 33 CFR 209.1 45(g) dnd 33 CFR 337.1(a)

I. Description of the Action: The U. S. Army Corps of Enginees
proposes disposal of 2.7 million cubic yards of material to be dredged
from the designated, San Francisco Bay disposal site located south of
Alcatraz Is land at an ocean disposal site approximate!y 15 nautical miles
southwest of toe Golden Gate Bridge. The removal of material 'f-omn te
Alcatraz site would allow the disposal of 7 million cibic yards from the
authorized Oakland Harbor project as .ell as the expected retention of
material at the Alcatraz site. Six and one-nalf million cubic yards of

bottom sediments would be dredged from the Oakland harbcr navigation
channels and dumped at the Alcatraz disposal site (See the Draft SEIS,
sections 2.2 and 2.3 for descriptions of the Oakland Outer and Inner
Harbor reaches respectively). An additional 0.5 million cubic yards of
material will be dredged from the berthing areas by the Port of Oakland
who is the local sponsor. The Oakland Lc-hannel _Jeep2n g was approved for
construction by the 'ater Resources eveoomen -ct of 1986. A raft SEke
for the Oak land Harbor oro <ect has oeon orepare.: because mounding n.as ceen
detected at the 'he selected Alcatraz tsoosal sie. D4szosa' at toe
Alcatraz site for the Oa<lanc )ro 4 ec .iou'I e L t n. excess ',.ve
accumulation of material at tie site af-2cting tojosa' D' !reged
material from other navigation anc maintenance proets. ,

the Oakland dredged material disposal, 2.7 million cobic iards of sedilment
at the Alcatraz site iill be dredged and taken to the open ocean for
disposal (See toe Draft SEIS, section 2.9 - Selected Disposal Olan,.>

Description of Gisoosal Area: The proposed ocean jisposa, si-e 4s
referred to as Site I I in the supplemental environmental impact statemen
(See the Draft SEIS, section 2.5.2. for a description of toe proposed
Ocean Disposal Site). It is located 15.5 nautical miles sout .. est of the
Golden Gate Bridge at a deopt greter than 150 f The center of te
site is located at coordinates 37 38' 42" U; 122' 42' i6" '4 (1927
datum). The site bottom is comprised of unconsolidated sediment and
slopes gently to the southwest. The proposed site has not been designated
for use by the Administrator of EPA as provided by Sect-ion 102(c) of the
Marine Protection, Research and Sanctuaries Act of 1972. A previously
interim designated 100-fithom ocean disposal site is located .within the
Gulf of the Farallons Marine Sanctuary and was removed from the interim
list in February 1983. There is no designated ocean disposal site for the
region and one is not likely to be designated prior to the scheduled
project start; therefore, the Corps has selected this site for use under
Section 103 of the Marine Protection, Research and Sanctuaries Act. The
site has been evaluated pursuant to the general and specific criteria for
site selection (40 CFR 228.5 and 40 CFR 228.6). Details of the evaluatio;,
and selection process are contained in the SEIS which has been circulated
for public review and comment. The site has no known historic use for
dredged material disposal. The disposal of material at the ocean disposal
site will occur between the months of April and November. Tiereafter,
annual maintenance dredging of the Oakland channels will result in
Alcatraz material being taken to the ocean disposal site for a period of
two to eight veeks per year.
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3. Description of Dredged Material: The dredged material is corprised
primarily of c.iays and flne sands. Prior to disposal at Alcatraz sediment /
from the navigation channels in San Francisco Bay had been tested for
contaminants. Sediment exceeding the San Francisco Bay water quality
guidelines would not be allowed to be disposed there. Preliminary testing
of the Alcatraz material (in 1985 and 1987) indicated that it is
environmentally acceptable for disposal at the ocean site. Based on the
disposdl activities at the Alcatraz site and the potential sources of
pollution, the proposed dredged material has not been found to contain any
of the materials prohibited under 40 CFR 227.5 in greater than trace
amounts. However, additional ,rater quality testing will be performed
prior to start of construction and results will be coordinated dith the
Regional Water Quality Control Board and the Environmental Protection
Agency. A discussion of water and sediment quality and the results of
bioassays and bioaccumulation tests is included in the Appendix A. of the
Draft SEIS.

4. General Compatibility of the ,-Iate2rial ,qith the Disoosal Site. The
disposal of approximately 2.7 Ii1lion :. y. of ,nateriaI at the proposed
)cean site, Site I M, wou!, not seriously reduce amenities or create
nazards to fishing, navigation, s;'orelines, or beaches. Althoucn mouncing
is expected, the materia' is predominantly fine sand and conso> ]atec
fine-grained sediments. Deposition is expected to occur upon cumoing.
Although benthic organisms ,ill recolonize after cessation of cisoosa'
operations, long term effects are expected ,qith alteration otf bottm
substrate and the establisnment of bottom com-unities associated 4itn -oe
i e-grained substrate.

3. Need for Ocean Disoosai. Tihe prooosed al-ernative ,:)r is3ocsal Df
cregeI naterial from toie Alcatraz site is necessary for th e co o n o,
the authorized Oakland Haroar proJect. ,aterial at the A'catraz JisoCse'
site has been accumulating 'rom numerous disposal activities, iccC, 7

oath maintenance and new ,or< dredging projects. The mat erial reten io
at the Alcatraz site could affect continuing disposal there. Tie
deposition of 7 million cubic yards from the Oakland project is exoectec
to result in accumulation of approximiately 2.7 million cubic yarc.s -f
-aterial. The retention of 2.7 million cubic yards of material at toe
Alcatraz site ould physically aggravate site conditions at Alcatraz,

aking annual disposal at the Alcatraz site difficult as deptos at t'e
site diminish. Removal of mnaterial 'rom the Alcatraz s ite woul 1 1llo the
construction of the Oakland project to oroceed as authorized. Because If
the expected comercial shipping neeo for this project, dredging must
proceed in a timely manner.

6. Effects of Prohibition of Ocean Disposal. Disposal at Site I >1 4s
proposed due to reasons stated in paragraph 5 above. If disposal at Site
1 .I is prohibited, dredging of the authorized project could not ta<e :lace
dithout adversely affecting toe Alcatraz disposal site. in the event th3t



this ,qould occur, the inability to maintain San Francisco ndiigation
channels, small boat marinas, and other small projects ,qould result in
severe economic hardship. This would adversely affect comp /e
regional maritime trade. Should the dredging be halted, shoaling of the
channel would prevent efficient ship movement and loss of revenue ,,ou>I
occur at the commercial port facilities.

7. Environmental Impacts of Ocean Disoosal.

a. Esthetics. The disposal of the proposed dredged material at Si'e
I M would not result in an unacceptable esthetic nuisance. This
is because the dredged material is much denser than sea .iater anc
will fall to the bottom upon disposal within the site; no iisible
turbid surface plume should last for more than a few minutes.

b. Recreational Resources. Although the area adjacent to and
including Site I .l is used for recreation (e.g. sailing and sport

fishing), disposal at Sit-- I 1 is not expected to have a long
term i Dact on recreational ,alues. There would be a minor
temporary disturbance to recreation during d1isosal. "oa:s .''

have to avoid the disposal harges and the catch success Df sport
fishing ,4ill oe affectec during disposal. These effects- .iill :e
limited to the immediate vicinity of the disposal area because
the -aterial is expected to settle rapidly. No change in
economic ia ues are expected because no long term effects to
esthetics or sport fishing are expected.

A.
c. Comm-rcial 'larine Resources. Disposal at Site I N is not

expected to nave a long term impact on commercial marine
resources (e.g. bottomfish, dungeness crab, salmon) of nearby
coastal areas, open ocean areas, or estuarine areas. This is
because the proposed dredged material has been found acceptable
for ocean disposal and is expected to settle rapidly. In
addition, Site 1 M is greater than 150 feet deep. Tnerefore, the
only long term impact expected is the modification of bottom
substrate and associated benthic organisms. Long term changes
are expected because a different community of benthic organisms
will recolonize the newly deposited substrate after cessation of
disposal activities.

d. Navigation. Commercial or recreational navigation iill not be
affected by disposal at Site I '-I since the site is located
outside of both the precautionary area and the submarine
operating area. In addition, although mounding of material is
expected to occur, use of the site is within the normal 'iow of
incoming and outgoing vessel movements.
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e. Mineral Resources. There is no known Jevelopment D1 -liqera-
resources in the area including and immediately aiuacent to Site
I M. There are no adverse impacts on existing ises. However,
initial coordination with the Minerals Mlanagement Serilce, J. S.
Department of the Interior indicated that the proposed 3OS is
within a lease sale block iith exploration potential. The ise of
the disposal site may affect future lease sale, exporation ann
potential use for oil extraction at this location of tne b'ock
area.

.f. Cultural Resources. Based on a record and literature search,
there are no recorded cultural resources in the area nc'
and adjacent to Site I M.

g. Water Quality. Based on preliminary evaluation of test data, no
water quality standards would be exceeded as a result of isposa'
at Site I M. Hence, no unacceptable environmental effect qcu7.i
occur. Material is not expected to contain elevaed
concentrations of contaminants that can Oe re'eased to tne
column. In addition, elutriate tests -onouctei by the orns )f
Engineers on dredged material from the Alcatraz disposal Si-e

indicates that low concentrations of pollitants are present anc
are tightly associated qit, the sediments. Thus, contaminants
are not likely to be released to the water'coun during
disposal. Furthermore, there is a large volume of .ater
available at Site I 'I to rapidly dilute any pollutant
concentration in the .ater column. (

Chemical testing and the physical nature of the dredgec .nateria3
indicate that there are no pollutants present in otier tan trace
amouts .4ich ;nay have an adverse affect on humans di re: ' or
through food chain interactions. It is unlikely tnat patnhogeni-
organisms 4hich may cause a public health hazard either directly
or through contamination of fisheries or shellfisneries are
present in the proposed dredged material.

3. Determination and Finding. The District Engineer has reviewed tie
environmental documents for the authorized dredging of the Oa<lan,4 Aaror
project, and the Section 103 Ocean Disposal cialuation Report. He has
found that:

a. The proposed transportation of this Iredged .ateria' for t.e
purpose of disposing in ocean qaters at Site I 'I ;s not
expected to unreasonably degrade or endanger human nealth,
welfare, or amenities or the marine environment, ecological
system, or economic potentialities.

b. No practicable alternatiie locations and moet'hods of discosal
or recycling are available which would -iave less acverse
environmental impact or potential risk to the environment
than ocean disposal at Site 1 '4.
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c. Prohibition of the use of Site 1 M for disposal of the
V. material dredged from the Alcatraz disposal site would

adversely affect authorized navigation projects, the
economic and industrial development of the region, and
foreign and domestic commerce along the West Coast of the
United States, as well as indirectly affecting the national
security of the United States.

d. • Further water quality testing of the material to be removed
from the Alcatraz disposal site will be performed. Data
analysis and evaluation will be presented in the Final SEIS.

10. The proposed transportation of this dredged material for the purpose
of dumping it in ocean waters will be evaluated to determine that the
proposed dumping will not unreasonably degrade or endanger human health,
welfare, or amenities or the marine environment, ecological system, or
economic potentialities. In making this determination, the criteria
established by the Administrator, EPA pursuant to Section 102(a) of the
Marine Protection, Research, and Sanctuaries Act of 1972 shall be
applied. In addition based upon an evaluation of the potential effect
which the failure to utilize zhis ocean oisposal site will have on
navigation, economic and industrial development, and foreign and jomestic
commerce of the United States, an independent determination will also be
made of the need to dump this dredged material in ocean waters, other
possible methods of disposal, and appropriate locations for the dumping.

11. Please communicate the information herein to any person(s) known by
you to be inaerns~e d aho did )ot recci ea c*p-' of thi.toce.
Conents on the proposed ocean disposal should be made in writing and
mailed to the letterhead address (as found on the front page) and should
be received within 15 days from the date of this notice. If you have any
questions concerning this notice, please contact Mr. Brian Walls of my
staff at (415) 974-0444).

alen H. Y gihar
Colonel, C ps of Engineers
District Engineer
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

215 Fremont Street
San Francisco, Ca. 94105

1 7 .U 1987
in Reply
Refer To: W-5-3

William C. Angeloni, Chief
Planning/Engineering Division
Army Corps of Engineers
San Francisco District
211 Main Street
San Francisco, California 94105

Re: Suitability of an Alternative Ocean Disposal Site near the
San Francisco Southwest Ocean Outfall Project (SWOOP)

Dear Mr. Angeloni:

Thank you for your letter dated June 24, 1987 regarding the
identification of an additional alternative ocean disposal site
to be considered in the Gulf of the Farallones Ocean Dredged
Material Disposal Site (ODMDS) Environmental Impact Statement
(EIS). Inclusion of an alternative ODMDS in the site designation
EIS close to the San Francisco SWOOP site is not recommended by
EPA Region 9, nor do we recommend that the San Francisco District
evaluate an alternative site between the shipping lanes south of
the Golden Gate.

The City of San Francisco has applied for a Section 301(h)
permit under the Clean Water Act. If such a permit is granted,
they must be able to monitor the discharge area accurately to
determine compliance with permit conditions and to assess
receiving water impacts due to their discharge. Disposal of
approximately 50 million yd 3 of dredged materials at the ODMDS
site which may be located near the Southwest Ocean Outfall, may
significantly interfere with the efforts by Region 9 and the City
of San Francisco to accurately monitor potential environmental
impacts related to the outfall. In addition, the cumulative
effect of the SWOOP project and an ODMDS on biological resources
in the nearshore environment can not be oredicted accuratelv at
this time. Therefore, Region 9 recommends that the San Francisco
District delete this alternative from the list of potential
ODMDSs for the Gulf of the Farallones EIS.
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EPA Region 9 also recommends that a site located between the
shipping lanes south of the Golden Gate be deleted because disposal
of over 50 million yd 3 of dredged material may cause mounding,
and disposal operations near the traffic lanes may increase the
possibility of ship collisions. Region 9 is also concerned that
biological resources in th- nearshore environment may be affected
by designation of an ODMDS in this area.

If you have any further questions on Region 9's recommendations
or concerns on these new potential ODMDS alternatives, please
contact Patrick Cotter at 974-0257.

Sircerely,

Loretta arsamian, Chief
Wetlands, Oceans and Estuaries Brancn
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STATE OF CALIFORNIA-THE RESOURCES AGENCY ,EiAR( LFtJKMEJIAN Goernor

CALIFORNIA COASTAL COMMISSION
tJI HOWARD STREET. 4TH FLOOR

AN FRANCISCO. CA 94105
415) 543 83 5

October 7, 1987

Colonel Galen H. Yanagihara
Department of the Army
San Francisco District, Corps of Engineers
211 Main Street
San Francisco, CA 94105-1905

RE: CD-49-87, Proposed deepening of Oakland Harbor channels, Alameda
County

Dear Colonel Yanagihara:

The Coastal Commission staff has received the material you submitted
concerning the above referenced project. The Commission staff concurs with
the Corps of Engineers conclusion that the proposed project will not have a
direct affect land and water uses within the California Coastal Commission's
jurisdiction. Thus pursuant to Section 930.35 (d)(3) of the National Oceanic
and Atmospheric Administration (NOAA) Federal Consistency regulations no
consistency review from the Coastal Commission is required. However, the
project could impact resources within the jurisdiction of the San Francisco
Bay Conservation and Development Conission, and require consistency review
from that agency.

7,
SLncerw,

Executive DireCto ,

cc. Central Coast District
NOAA
OCRM
Governor's Washington, D.C. Office
Department of Water Resources
BCDC

PD/JRR
0109p
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS

S211 MAIN STREET
SAN FRANCISCO, CALIFORNIA 94105 - 1905

September 23, 1987
Environmental Branch

Mr. Peter Douglas, Executive Director
California Coastal Commission
631 Howard Street
San Francisco, California 94105

Dear Mr. Douglas:

The Draft Design Memorandum Number I for the Oakland Outer and Inner
Harbors Deep-Draft Navigation Improvement Project, including the Draft
Supplement I to the environmental impact statement (enclosed), was submitted
to the State Clearinghouse for distribution to concerned State agencies for
45-day review and comment on September 23, 1987. The Coastal Commission
should receive a copy of this document through the Clearinghouse. The
project will deepen the Oakland Harbor channels. Disposal of the Oakland
dredged material will occur at the Alcatraz disposal site following
preparation of the disposal site by pre-dredging. Dredged material from the-
Alcatraz site will be disposed at an ocean disposal site located
approximately 16 nautical miles from the Golden Gate Bridge.

CPursuant to Section 930.35(d)(3) of the National Oceanic and Atmospheric
Administration (NOAA) Federal Consistency Regulations (15 CFR 930) the Corps
of Engineers, San Francisco District has determined that the project will
not affect the coastal zone since the dredged material disposal will occur
at an ocean site which is in a non-dispersive, deep-water area well beyond
the three-mile boundary of state waters. Preparation of a determination of
consistency with the California Coastal Plan of 1976 is not required;
however, the policies of the San Francisco Bay Plan do apply to this project
and coordination with the Bay Conservation and Development Commission has
been initiated.

Questions regarding this project or the negative determination should be
directed to Ms. Patricia Duff, Environmental Branch (415/974-0441 or
FTS/454-0441).

Sincerely,

Gal n Yanagihar '
Co onel, Corps of ngineers

nc strict EngineerEnclosure



CALIFORNIA STATE DEPAINEr OF PARKS AND RECREATION4

HISTORIC PRESERVATION OFFICE

D-157



D- 158



State of Caiitornia - The Resources Agency. - . -

OFFICE OF HISTORIC PRESERVATION//- " 
-

DEPARTMENT OF PARKS AND RECReiJO Pz]
P.O. Box 2390 . ...............~
Sacramento, CA 95811 - "--. .. - ---.

(916) 445-8006 .\- - - - -

TITLE: OAKLAND HARBORS DEEP DRAFT NA iGAT4ON ' !? 'PROV .ENT

The term cited adove was received in this office on c- ;-h n 'P r
Thank you for consulting us pursuant to 36 CFR 800.

We concur n your determination *hat this undertaking:

does not involve National Register or eligible properties.
,ivi not affect Nationa Register or eligible properties.

The provisions of 36 CF 800.7 apply if previously unidentified National Register or eiigibie
resources are discovered during construction.

Z of our staff if you have any questions.

State His r-
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DEPARTMENT OF THE ARMY
SAN -FRANCISCO DISTRICT, CORPS OF ENGINEERS

211 MAIN STREET
SAN FRANCISCO, CALIFORNIA 9410S - 19O

October 2, 1987
Environmental Branch

Ms. Kathryn Gualtieri
State Historic Preservation Officer
Department of Parks and Recreation,

Office of Historic Preservation
P.0 . Box 942396
Sacramento, Calfornia 94296-0001

Dear Ms. Gaultieri:

The enclosed draft General Design Memorandum Number 1 ant
Supplement to the Environmental Impact Statement (SEIS) for the
Oakland Harbors deep-draft navigation improvement project is
provided for your review and comment. The project was
authorized for construction by the Water Resources Development

IAct of 1986 (P.L. 99-662). Changes in the condition of the
selected in-Bay dredge material disposal site have resulted in
preparation of the SEIS. The U.S. Army Corps of Engineers, San
Francisco District now proposes taking dredged material to an
ocean disposal site located approximately 16 nautical miles from
the Golden Gate Bridge.

Pursuant to Section 106 of the National Historic
Preservation Act and regulations found at 36 CFR 800, the Corps
has determined that the project is not likely to affect
significant historic resources because the selected ocean
disposal site is outside the area considered sensitive for the
presence of shipwrecks, the most likely historic resource in the
marine environment. Additionally, unusual anomalies indicative
of shipwrecks have not been detected by bathymetric surveys,
which were conducted for the purpose of determining the
geomorphic configuration of the ocean floor in the area of t _
selected ocean disposal site.
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Pursuant to 36 CFR 800.5(b) we request your concurrence with
our determination of no effect within 15 days from receipt of this
letter. Questions regarding this project should be directed to
Patricia Duff of our Environmental Branch, 415/974-0441 or
FTS-454-0&4 1.

Sincerely,

S " I ',/ jI /

Galen H. Yaanagi'ara
Colonel, Corps'of Engineers
Distric* Engineer

En clo sure

Copy Furnished:
Mr. Christian Gerike, Northwest information Center, Department of
Anthropology, Sonoma State University, Rohnert Park, CA 94925
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CALIFORNL?. STATE LANDS COMISS ION
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State of California 
State Lands Commimion

Memorandum

To San Francisco Bay Conservation and Date F'ebruary 7, 1988

Development CommissLon FleNo.. 3D 37-[-,3
Thirty Vin Ness Avenue, Suite -0Ol
San Francisco CA 94102-6080

From STATE LANDS COMMISSION

1807 - 13th Street, Sacramento 95814

Subject Consistency Determination No. CN 12-87

This is- in response to your letter dated Februarv 4, 1988
regardir.g the U. S. Army Corps of Engineers dredging project
in the Oakland Outer and Inner Harbor which is discussed _n
BCDC ConsLstency Determination No. 12-87 that is t-entat_1ely
scheduled to be heard by you on March 3, 1983.

As you are aware the Corcs or Engineers was notified bv
dated November 2, 198 7 that portions of tine oro ect w i nvoIve
mineral reserve lands under the 7urisdictlon of the State Lands
Commission. A letter of response from the Corps and subsequent
discussions with Corps staff has brought to our attention tnat
the Corps believes that because the express purpose of tne
project is the improvement or navigation authorIzed by Congress
as an exercise of its dcminant right under th2 commerce clause
f t he Constitution known as navigational servitude Jt is exept
from state oermitting. Therefore, it is implied that a oermit
rom the State Lands Commission is not required for the suo-ect

project because the right of navigational servitude applies to
all navigable waters regardless of the ownership of the underlying
lands or minerals.

There is, however, a portion of the project consisting of dredging
500,000 cubic yards of material that is being entirely funded by
the Port of Oakland because it is for the primary purpose of
improving berthing at the Port. Staff of the State Lands Commission
believes this portion of the Cro 4ot reQurres Commission authorization
by issuance of a Dredging Permit to the Port of Oakland. The Port has
been advised by letter dated February . , 1998 that a dredqn:ce prmit
is required.

Regarding the disposal site, we would like to take-this opportunity
to emphasize that the State Lands Commission is concerned with the
potential for sloughing off of material from the Alcatraz Disposal
Site onto lands the Commission has leased for mineral extraction
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San Francisco Bay -onse'vatlon
and Developmen , >7mmssi n February 17, 198

purposes. inayf s anl" alternative disposal sites that
may be feasDIce for i-s-csa of material in conjunction witn
tlis project should be arialy:zed and considered prior to a
final decision being miade to jismose at rhe Alcatraz site.

Thank you for the opportunity to comment.

LINDA ARTINEZ

Dredging Coordinator

cc: Port of Oakland
66 Jack London Souare
Oakland CA 94607

Roger Golden <"
U. S. Army Corps of Engineers
211 Main Street, Room 913
San Francisco CA 9413L-9Q5

(
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STATE OF CALIFORNIA-STATE LANDS COMMISSION Er O E EUKMEJtAr Governor

STATE LANDS COMMISSION
1807 13TH STREET

SACRAMENTO, CALIFORNIA 95814

Fetruary ?, a r 7

File Ref.: 3D

Port of Oakland
66 Jack London Square
Oakland CA 94607

Gentlemen:

The staff of the State Lands Commission has received
notice of the San Francisco Bay Conservation and Development
Commission's Consistency Determination No. CN12-87 regarding
the dredging project in the Oakland Outer and Inner Harbor
which is being co-sponsored by you and the U. S. Army Corps cf
Engineers.

After reviewing the project description, staff has found
that the cortion of the oro~ect reaulrina the djr e n a of 50,,00D
cubic 'yards or materLal for the primary purpose or imZrCV Yng
berthing at the Port that is being entirely funded bvyvou is
subject to authorization by the State Lands Commission.

Therefore, you will need to secure a dredfinc .emit from
tne State Lands Commission for the use of the State-owned
mineral reserve lands involved.

Enclosed is information relative to the Commission's
application requirements. Should you require additional
information or assistance in preparing the application, please
contact me at (916) 322-6375.

Your early response and cooperation in this matter will be
appreciated.

Sincerely,

LINDA MARTINEZ

Dredging Joori naror

Enc.

cc: Roger Golden-"
U. S. Army Corps of Engineers

S. F. BCDC
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT CORPS OF ENGINEERS

211 MAIN STREET

SAN FRANCISCO. CALIFORNIA 94105 - 1905

Envirormental Branch

Ms. Linda Martinez
State Lands Commission
1807 13th Street
Sacramento, California 95814

Dear Ms. Martinez:

This is in response to your letter dated November 2, 1987 concerning
our Oakland Harbors project (Your file reference: SD 87-10-07). Your
letter stated that portions of the proposed dredging ,would involve State
land and that the project would require a dredging pernit from the State
Lands Commission.

Congress authorized deepening the Oakland Harbors by the Water
Resources Development Act of 1986 for the express purpose of Lmproving
navigation.

In doing so, Congress exercised its dominant right under the Commerce
Clause of the Constitution to make reasonable improvoiments in navigation
without the need to apply for state permits. This right is known as the
navigation servitude and it attaches to all navigable waters regardless of
the ownership of the underlying lands or minerals. See, Harcock V. Train,
426 U.S. 167(1976), and EPA V. State Water Resources Control Board,
426 U.S. 200 (1976).

The Corps of Engineers is required by its own regulations (33 CFR 230)
to provide information about the project and its impacts to the State of
California for review and comment. Copies of the supplemental
environmental impact statement on the Oakland Harbor deepening were sent
to the State Resources Agency as well as to the California Department of
Fish and Game, Regional Water Quality Control Board, State Historic
Preservation Officer, and your office for review and comment. The
expiration of this comment period was Novenber 9, 1987. We will also
submit request for a Consistency Detexmination on the proposed project to
the San Francisco Bay Conservation and Development Commission.

We 'welcome and respect the advice of the State Lands Commission and
other interested State agencies, but we decline to apply for a permit from
the Commission.



-2-

Questions regarding the legal aspects of this matter may be directed
to Mr. John Eft of our Office of Counsel, (415)974-0365. Other questions
may be directed to Ms. Patricia Duff of our Environmental Branch,
(415) 974-0441.

Jay K. Sooer
K Executive Engineer
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STATE OF CALIFORNIA-STA TE LANDS CJMSINGEORGE DEJK1MEjiAN Go,-or

STATE LANDS COMMISSION
1807 13TH STREET .;-Z
SACRAMENTO, CALIFORNIA 95814

Nov enr m, b e

Fi12 -Ref.: SD 87-10-'>

U. S. Army Corps of 7nqrne-r-

San Francisco Distrrct-
211 Main Street
San Francisco CA 94105-195

'r- jra,:t Ca',and Cuter anJI~
il-rroements Draft , inM7:ro>-?~O

o-urnd ti"at portio ns r _

wl~ involIve S ta e i ano ,, 'J

-this is t3 advyrSe
ot-odqinc, cerrn---f
Of.nesse-we miner3 '~

Enclosed is Informad on re'3-v - '-t -- m's~1 onS
acclrcat-,cn requirements. Shoul yofecur-re -socitrona1
inrormatoon or assist-ance in orecaring :ne acclication, c0ease
contact me at Y)322-0-3-.

Your early resconse anoi coocerar-ion In r'nzs matter wr- l
be a-pcoateo--.

A lnce re 1 V,

L"A MARTINEZ

Eroqo nzfcoat.

CC: Port of Oakland
66 Jack London Square
Oakland CA 94607
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT. CORPS OF ENGINEERS

211 MAIN STREET
SAN FRANCISCO. CALIFORNIA 94105 - 1905

3 March 1988
Envirormenta± Branch

Mr. Roger B. James
Executive Officer
California Regional Water

Quality Control Board
San Francisco Bay Region
1111 Jackson Street, RM 6040
oakiani, CA 94607

Dear Mr. James:

Tis is concerning the Corps of Engineers proposed navigational
inprovemnts for the Oakland Inner and Outer Harbors. You currently have this
item on the Meeting Agenda for your March 16, 1988, Board meet.iqU.

All the necessary analysis and report preparation has not been conpleted
and we, therefore, request that this item be "continued" until your next
scheduled Board meeting on April 20, 1988.

Your cooperation in this matter is very much appreciated. I hope that
this rescheduling will not cause you any inconvenience.

Glen H. Yapagibr
polonel, Crps of'Engineers

,/District Mnqineer
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STATE OF CALIFORNIA t'n RESOURCES AGENCY GEORGE DEUKMfJIAN r

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD Phos, A, toCod.A15

SAN FRANCISCO BAY REGION
1111 JACKSON STREET. ROOm 6,040

OAKLAND 9467

March 3, 1988

File No. 2199.9237(TCW) h

...r . W iliam C. A, .. 4ni, Chie "

D p .m t: of ',',"

San Francisco Dist :-I
211 Main Ztreer
-an Francisco, CA -1

ear Mr. Angeloni:

SubJect: Iroundwater Mon - cring Program for
:onltorlTh ±mac: of the Oakland

Inner and Outer Harbors Navigational
::norovement ?ro~eco:

The staffs of Sar Francisco Bay Regional gater Qualizy Board
and Alameda County ?ubtlc Works Agency have reviewed you:
proposed groundwater monitoring program f'or Oakland Harbors
i.morovement Proje c t, which was oransmi~ted to us February 1,
1988.

We find the proposed program adequate and acceptable. However
we would like to -ake one suggesti n: the cable-tool method
for drilling be used in well drilling rather than the rotary
mud drilling method because rh'e cale-:ool method would
o r o v ea e:t e- r -. 3 n - ' e .

We request that the monitcrng .c..ram be ni... ed as soon
as possible and be continued fr a: least three years.
Alameda County Pubilc Works Agency has indicated that They
.4iil probably take over the ,no_-nri.g :unctio n aft1 r he
three years.

We also request that you file quarterly and annual reports
with us. Quarterly reports shall te filed within J5 days of
the completion of samoling and analysis 3f each quarter.
The first quarterly report shall contaln a description and
discussion of regional and site geolooy/hydrology, methods
and procedures used in installing, developIng and sampling
monitoring wells, and metnods and procedu.re used in water
analyses as well as the analytical results obtained.
Subsequent quarterly reports can be less elaborate and shall



Mr. William C. Angeloni -2- March 3, 1988

present only the procedures and results of groundwater sampling

and analysis and groundwater flow pattern. Annual reports shall
summerize past four quarters' results and present a discussion

and assessment of dredging project's impact on the area's

groundwater if appropriate. They should also propose modiflca-
lions to the monitoring program if the results of monitoring

program indicate some modifications is desirable.

Thank you for your cooperation in implementing a groundwater
monitoring program. you have any questions, please call
Dr. Ten;-chung ,u tf my staff at (415) 464-0899.

,incerely,

RE 3. JAMES

Executive Officer
cc: Jthn R. Monser, Alameaa County

Carl Hauge, D3qR-Central District
Clyde A. Moms, EPA-Region 9
W. E. Vandenterg, Fort of Oakland

• Ll nmmm I



?ebruary 1, 1960

Plan Formulation ir'ancn

Dr. Teng-Chung Wu
Clief, Funicipal Division
Cdlfornia Regional Water Quality Control board
"an ?rancisco Bay Region
,IL1 Jackson Street, Room oO0
uakland, California '4b07

Dear Dr. Wu:

Lnclosed fcr your review is a copy of our proposed plan for
monitoring tne Il erritt/Posey and Alameda Aquifers aurlng
construction of the Oakland Harbor ProJect. Thiz is in response to
our meetIng wlth you and the Alameda County Flood Control and Water
Conservation District. The plan attempts to provIde ttc maxilmum
amount of data witnin the funds available by making use of data
generated by tne Navy and their monitoring plan and constraLning
the monitoring program to available property on wnich the aells can) be located.

imrplementation will commence upon your concurrence with the
plan submIite. Your early review ana comments will oe
appreciated. if you have any questions, or woula lixe to reconvene
to discuss tne plan, please call elther Ken iiarrington
t405-974-Oof) or Dennis Tnuct (,415-97'4-t379).

Lincerely,

William C. Angeloni

Cr.ief, Planning/Engineering ZtvIsicn

EncloBurp

CF: Pro.. Files (Oakland Harbor w/o encl)
CESPN-PE rdg
CESPU-PE-D (Harrington)
CESP1-PE-R (Duff w/encl)
CESPN-PE-P (Thuet w/encl)



U.S. ARMY CCRPS OF a 3InR, SAN FRAN CISCO DISTRICT

Proposed Oakland Groundwater onitoring Plan
January 1988

The proposed qTrui-dater monitoring plan has been developed
based upon a meeting held between the San Francisco Bay Regional
Water Quality Control Board (RWQCB), Alameda County Flood Control and
Water Conservation District, Port of Oakland, and the San Francisco
District of the U.S. Army Corps of Engineers on 05 January 1988. As
a result of that meeting, the Corps of Engineers agreed to consider
two possible alternative monitoring programs.

Alternative 1 would consist of installing one well cluster
coprised of two wells in the Merritt/Posey Aquifer on the north side
of the Oakland Inner Harbor, the monitoring of an old PG&E deep well,
State Well No. 1S/4W34R1, and the Corps of Engineers trying to gain
access to the old Pan Am deep well, State Well No. 2S/4W5A1, on the
Alameda Naval Air Station.

Alternative 2 would consist of drilling a 150-foot well that
would penetrate into the Alameda formation near the location of the
deep PG&E well, IS/4W34R1, and installing a well cluster comprised of
two wells in the Merritt/Posey Aquifer as well as an attempt to
sampvle and monitor the old Pan Am deep well on the Alameda Naval Air
Station.

)Alternative 1 has been rejected due to the following
circumstances.

a. The old PG&E well, IS/4W34RI, has not been found. The site
of its location, given by a well data sheet of the State of
California Department of Water Resources, is currently being regraded
by the Port of Oakland for a paved parking area. The ground surface
has been scraped and filled. If any metal casing pipe or protective
covering existed prior to the regrading they are no longer to be
found. Aocording to Mr. William E. Vandenberg of the Port of
Oakland, no evidence of any water well was found during the
construction activities related to the site grading. Therefore the
well can not be monitored. The Alameda County Flood Control and
Water Conservation District (ACFCWCD) has as of this time been
unsuccessful in securing a boring log of the well from PG&E.

b. The Corps of Engineers has beer unable to locate the
specific well casing attributed to the Pan Am well. A representative
of the Envirormental Office of the U.S. Navy's Alameda Naval Air
Station was able to show to a representative of the Corps of
Engineers the approximate location but was unable to point to its
specific location.

Therefore alternative 1 is not considered to be feasible.



Alternative 2 is being pursued. A tentative site currently
under consideration by the Port of Oakdand and the Corps of Engineers
is along the southern edge of the Port of Oakland's yard facilities
between Bush and Market Streets and just north of the rbmarcadero.
This site is being considered for a 150-foot well penetrating into
the Alameda formation, and a well cluster in the Merritt Sand
consisting of two wells. The Port of Oakland is continuing to
evaluate its property holdings for potential well sites farther away
from the Inner Harbor channel.

The U.S. Army Corps of Engineers will apply for the necessary
permits from the ACFCWCB for the wells to be drilled. The sampling
of the wells will be contracted out as will be the drilling of the
wells. The wells will be drilled using rotary mud drilling method.
Revert will be used in place of bentonite drilling mud. The 150-foot
well is planned to consist of 20 feet of 4-inch diameter PVC well
screen, sand packed in a 10-inch diameter hole to two feet above the
screen with appropriately graded sand. The boring will be logged by
an experienced geologist using the unified soil classification
system. A 2-foot bentonite seal will cap the sand pack. Four-inch
blank PVC pipe, schedule 40, will extend to the ground surface, and
the annulus of the well will be grouted with a cement-bentonite grout
to prevent the downward infiltration of water from the Merritt/Posey
Aquifer. The top of the PVC pipe or well casing will be protected
with a section of 6-inch metal casing and a Christy Box. The well
shall have a vented protective cap to prevent foreign objects from
entering. The top of the casing will be surveyed to MLW datum.

The two wells of the well cluster will be constructed in similar
manner except that the holes will be 50 feet and 30 feet in depth
respectively. Each well shall contain a 5-foot length of 4-inch
diameter PVC well screen in a 10-inch diameter well boring. A sand
pack will be placed around the well screen to 2 feet above the
screen. The sand will be appropriately graded for the slot size of
the screen used. A two-foot bentonite seal will cap the sand pack.
Blank 4-inch diameter PVC pipe will extend to the ground surface, and
the annulus of the well will be grouted with a cement-bentonite grout
for a sanitary seals. The wells will be completed in the same nianner
as the 150-foot well. The location of the two well screens will
permit sampling the water in the Merritt Sand near the bottom and
near the middle of a vertical section of the Merritt Sand.

The wells will be developed by bailing and surging. The wells
will be bailed until the water from the wells appears to be
relatively clear. After sufficient time to recover, the water level
and temperature of each well will be measured and rucorded.

D- 7 9



The grournwater from each well shall be saiTpled and tested for
__chloride ion concentration and total dissolved solids. The water

level, taDenrature, pH, ald specific conductance will also be
measured at time of sampling. The wells shall be sampled every other
month unless significant changes in the measurements appear to be
ooc=ring, then saTPlir shall take place monthly. Should changes
appear to be insignificant or not at all, then monitoring may be
reduced to once a quarter (once every three months). Prior to
sampling each well, all equipment will be decontaminated. An anionic
detergent in water solution will be used to wash the equipment. The
equipment will then be rinsed with tap water. Prior to purging the
water from the wells, in order to obtain a representative sample, the
depth to water will be measured. After the wells have been purged of
at least three well volumes each and allowed to recover sufficiently
to sample, a water sample from each well shall be taken using an
appropriate decontaminated sampling device. After the samples have
been taken, they will be kept on ice in clear glass sample jars. The
wells shall then be measured for temperature, pH, and specific
conductance.

Each sample jar or bottle will have a sample tag attached and
labled as to job name, date collccted, sampler's name, sample
identification number, and analyses requested. Each sample jar will
be listed on a chain of custody form that will accompany them to the
laboratory. The custody form shall contain the job name, sample
identification number, date each sample was collected, the name of
the sampler, analyses requested, and the signature of the person(s)
handling or otherwise having possession of the samples.

The water samples shall be tested at the South Pacific Division
Laboratory, Sausalito, California, for total dissolved solids and
chloride ion concentration. The maximum holding time for the sample
until testing for total dissolved solids to begin shall be timed to 6
days, and limited to 27 days for chloride ion concentration testing
to begin.

Upon receipt of the laboratory test results, a brief report
shall be written listing the test results and any changes from the
previous tests. Any significant over all changes shall be brought to
the readers attention. This report shall be provided to the 4QCB
and to ACFCWCD.

The wells are planned to be installed in late April 1988, after
the Corps of Engineers Record of Decision based upon the Final
Environmental Impact Statements for the deepening of the Oakland
Inner Harbor and the deepening of the Oakland Outer Harbor, the Final
Supplement to the Evironmental Impact Statement for the combined
Oakland Outer and Inner Harbors Deep-Draft Navigation Improvements,
and the public response and corsents to those reports. The Record of
Decision will be signed by the Division Engineer of the U.S. Army
Corps of Engineers, South Pacific Division.
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The estimated cost for implementing the proposed groundwater
monitoring plan is given below. The cost estimate is based on the
Possibility of taking water samples and measurements every other
month for three years with the contingency of performing monthly
sanpling for one full year. The sanpling frequency can always be
redutced but seldon are funds available to increase the frequency
after the initial funding has been allocated.

a. Install three (3) wells $11,500

b. Remove cutting from site to Acme
Lanifall, Martinez, Ca. 1,500

c. Contract for geotechnical firm to
coordinate well drilling, inspect
well installation, and provide a
field report with boring logs. 12,080

d. Cost for geotechnical firm to
perform monitoring for three (3)
years. 28,300

e. South Pacific Division Laboratory,
analyses of water sanples 15,340

f. Establishing elevations of well
casings by survey. 2,380

g. Brief report of water quality
analyses. 2,400

h. In-house cost for scoping contract,
contract administration and technical
supervision. 10,000

TOAL ESTIMATD COST $84,000
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STATE Of CLIFORNIA GEORGE DEUKMEJIAN. Governor

:ALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD Phone: Area Code 415

SAN FRANCISCO BAY REGION 44.123

1111 JACLSON STRET, ROOM 60.4

OAXLAND 94637

January 29, 1988
File No. 2198.11 (ADF)

Colonel Galen H. Yanagihara
U.S. Army Corps of Engineers
211 Main Street
San Francisco, CA 94101

A=:N: Environmental Branch

'ubject: Corps dredging of the Oakl and Inner and Outer Harbors

2ear Colonel Yanagihara:

We have received your September 23 and January 21 letters, in
which you request State water quality certification for a
proposed Corps dredging project in the Oakland Inner and Outer
iarzors. The project wcL ld deepen navigation channels to 42 feet
below mean lower low water (MLLW) and dispose of about 6.5
million cubic yards of material. This disposal would be in
slurry form at the Alcatraz site, with pre-dredging of the
Alcatraz site to an ocean disposal site.

Your previous letters included many of the necessary elements for
a complete water quality certification package, though we are
still awaiting a copy of the final Supplemental EIS. But as
noted in cur No'ember 18 letter, which commented on you= draft
SEIS, we have several concerns over the water quality impacts
associated with this project. These impacts stem from the
effects of the dredging itself upon the Merritt/Posey and Alameda
aquifers, as well as from the disposal of dredge spoil in slurry
form at the Alcatraz disposal site. This letter concluded that
"...the preferred alternative for disposal would be for all
dredge spoils to go to a designated ocean disposal site."

understand that the Corps has been working with the EPA in
selecting such a site. But since a suitable site is not yet
available, you would probably still need to utilize the Alacatraz
disposal site. The above letter also recommended that Waste
Dsicharge Requirements be issued to set-up both pre- and post-
project monitoring of the water column and sediment at the
disposal site, so as to mitigate the adverse effects of this
disposal. We therefore request, pursuant to the Clean Water Act
Section 404(t), and the State Water Code Section 13263, that you
submit a Report of Waste Discharge (ROWD) and a $10,000 filing
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fee for this project. An application form and a copy of the
filing fee schedule are attached.

If you have any questions about this matter, please contact Teng-
Chung Wu at (415) 464-0899 or Alan Friedman at (415) 464-OSC6.

Sincerely Yours,

RQGER B._ZJAN:.ES
Eecutive Officer

Attachment: Fee schedule
Report of Waste Discharge
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT. CORPS OF ENGINEERS

211 MAIN STREET
__ fSAN FRANCISCO, CALIFORNIA 94105 - 1905

21 January 1988

Environmental Branch

Mr. Roger B. James
California Regional Water Quality Control Board
San Francisco Bay Region
1111 Jackson Street, Roam 6040
Oakland, California 94607

Dear Mr. James:

The Corps of Engineers requests 'ater Quality Certification" for
the dredging of the Oakland Inner and outer Harbors and disposal of
the dredged material at the Alcatraz dredged material disposal site.
The Section 404 (b)(1) Evaluation for the disposal of the dredged
material is attached. As stated in our letter of 12 Jaiiuary 1988, our
request is that certification for the disposal of the dredged material
at the Alcatraz site be furnished no later than 15 March 1988.
Certification by the March date is necessary to accommate the
arrival of the new generation, deep draft container vessels scheduled
to arrive in Oakland in June 1988.

Numerous studies have been undertaken and copious data are
available regarding the aqautic disposal of dredged material. our
Section 404 (b)(1) Evaluation has relied heavily on previous studies
to predict effects of the disposal of the dredged material at the
disposal site and within the greater San Francisco Bay. Recent
specious and highly emotional allegations regarding disposal of
dredged material at the Alcatraz site point out a potential need to
collate existing data to make it more accessible. Aditionally, a
program to monitor the disposal of the material from the Oakland
Harbor and to delineate its effects on the aquatic environment of San
Francisco Bay has been suggested during public review. To provide
data directly applicable to future dredgirng and disposal activities in
the Bay, a monitoring program for the Alcatraz site and vicinity
during disposal of Oakland Harbor material is presented in the Section
404 (b) (1) Evaluation.

D-1 85
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Your expeditious action granting "Water Quality Certification" for
the proposed Oakland Harbor Deepening Project as authorized by
Congress (Water Resource Development Act of 1986) will be greatly
appreciated. Please contact us at your earliest convenience to
coordinate the proposed monitoring during the construction of the
project.

Sincerely

/lonel, Corps of&Eineers
District ier

)
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SECTION 404 (b)(1) EVALUATION
FOR THE DISPOSAL OF DREDGED MATERIAL FROM THE

CONSTRUCTION AND MAINTENANCE OF
THE OAKLAND HARBOR NAVIGATION IMPROVEMENT PROJECT

ALAMEDA COUNTY, CALIFORNIA

U. S. ARMY CORPS OF ENGINEERS
SAN FRANCISCO DISTRICT

JANUARY 1988
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SECTION 404 (b) (1) EVALUATION
FOR THE DISPOSAL OF DREDGED MATERIAL FROM THE

CONSTRUCTION AND MAINTENANCE OF
THE OAKLAND HARBOR NAVIGATION IMPROVEMENT PROJECT

ALAMEDA COUNTY, CALIFORNIA

JANUARY 1988

I. PROJECT DESCRIPTION

A. Locaticn. Oakland Harbor is located on the eastern sde cf
San Francisco Bay in Alameda County. The Outer Harbor Channel -s
located between the Bay Bridge and the Seventh Street Tero.-zinaLs. Th- e
Inner Harbor C.annel separates the City of OakLand from ne cf
Alameda.

B. Descri ticn of the Recommended Projec-- The rlcxmmen'ed in
of improvement for the Oakland Outer Harbor L-,Iudes aIeec........
harbor from the present cnannel depths to -12.3 -42
widening the south side of the Bar Charuiel from 244 m to -7
to 900 ft) (See Figure A!). The apex of the bend between re
Entrance Channels will be removed, and the nort-h side of the ne.
widened. The knoll adjacent to the end of t-he Sevent.h Street :co.nex
is recommended for removal. The "dog-leg" at t-he ncrtheastern end ::
the Seventh Stree Terminal will be eji.'tnated, and the turn un. as-n
will be relocated and enlarged by widening the north si-e --: -c e
channel opposite berths 32 and 33 in the Matson Ter r-al near P-o
Kilometer 3.2 (Mile 2.0). At Project Kilometer 3.', Mi'e
approximately 580 m (1,900 tt) of channel .. be 4idene- -

(350 ft) to accommodate the existing wharf. In the final 14 2
(4,600 ft) of the project, the berths will be wiiened tc -

(125 ft), which will narrow the channel to a width whioh varies
260 to 183 m (850 to 600 ft).

Channel realignment has resulted from a navigation .... at...
study conducted by Computer-assisted Operations Researon
Facility (CAORF). The simulation study was performed to provlde the
minimum dimensions required for safe and efficient ship transit
through the Bar and Outer Harbor entrance Channels and has red'ced
the amount of dredging from the authorized projects by apprcximately
20 peraent. The Recommended Plan widens the Entrance Channel west of
the BART tube.

For the Oakland Inner Harbor, the recommended plan of inprcvenent
specifies the deepening of the Inner Harbor channel from the
authorized depth of -10.7 m to -12.8 m (-35 to -42 ft) MLLW between
the Entrance Channel reach and the Clay Street Pier, a distance of
approximately 6.4 km (4 mi). The recommended plan also includes
widening within the Entrance Channel Reach the northern channel
boundary will be moved northward to coincide with the U.S. Pierhead
and Bulkhead line off the end of the Seventh Street Terminal, and
then taper in to meet the existing channel limit at approximate
Project Kilometer 1.6 (Mile 1.0).
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The southern channel boundary will be shifted south by 61 m
(200 ft) at the turn into the Entrance Reach, and by 46 m (150 ft)
beyond the turn. East of the mouth of the Middle Harbor, the widened
channel will taper in to meet the existing channel limit at
approximate Project Kilometer 1.6 (Mile 1.0).

The modi tons described above result _r a channel width of
360 m (1,180 ft) off the southeast corner of the Seventh Street
Terminal which transitions to 220 m (720 ft) at approximate Project
Kilometer 1.6 (Mile 1.0). The channel then gradually narrows to a
minimum width of 133 m (435 ft) between the rip-rapped banks of the
channel near Project Kilometer 2.6 (Mile 1.6), then widens to 140 m
(460 ft), and flares out to 175 m (575 ft) at the beginning of the
channel bend opposite the terminals for American Presidents Lines.
This channel bend will be widened to a maximum width of 274 m
(900 ft), and then taper to 183 m (600 ft) to meet the existing width
of the channel. Additional project features include providing a 366 m
(1,200 ft) diameter turning basin between the Schnitzer Steel
Products Company and the Alameda Gateway Properties, and providing a
305 m (1,000 ft) radius fan-shaped area adjacent to the eastern end
of the Charles P. Howard Terminal. The project reach will terminate
approximately 168 m (550 ft) west of the Webster Street tube.

In conjunction with the Federal channel, the Port of Oakland will
obtain water quality data for the deepening and maintenance of the
42-foot depth at the following berths:

Berth # Maintained
4 Terminal Old - New Location Depth

(in meters)
OUTER HARBOR

Trans-bay 2 26 Outer Harbor Terminal 11.3 (371)*
3 25 if" 11.3 (37')

Matson D 32 Seventh Street Terminal 11.3 (37')
E 33 " " " 11.3 (37')
F 34 " " " 11.3 (37')

7th St. G 35 of" 11.3 (37')
P.C.T. H 36 it" 12.2 (40')

I 37 " " " 12.2 (40')
Bay Bridge 11 9 Oakland Army Base 11.3 (37')

12 8 f o o 11.3 (37')
13 7 " " " 11.3 (37')

Carnation - 30 Outer Harbor Terminal 11.3 (37')**
- 31 " " " 11.3 (37')**

INNER HARBOR
American A 60 Middle Harbor Terminal 11.3 (37')
President B 61 to" " 11.3 (37')

Lines C 62 " " " 12.2 (40')
D 63 " " " 12.2 (40')

* Reference PN#-17044E35
** Permit application pending
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The Port of Oakland is also responsible for continued maintenance
of the following berths which are already permitted at the recquired
42-foot depth:

Berth 4 Maintained
Terminal Old - New Location Depth

(in meters)
OUTER HARBOR

Maersk 4 24 Outer Harbor Terminal 12.8 (42')
Outer Harbor 5 23 " " " 12.8 (42')

P.C.T. 6 22 " " " 12.8 (42')
Sealand 8 20 " " t 12.8 (42')

9 21 " " " 12.8 (42')
INNER HARBOR

Howard H 67 C.P. Howard Container 12.8 (42')
I 68 " " " 12.8 (42')

Approximately 2.2 x 106 m3 (2.8 x 106 yd 3 ) of material
will be dredged from the Oakland Outer Harbor Federal Channel. A
Oakland Inner Harbor, approximately 2.8 x 106 m

(3.6 x 106 yd 3 ) of material will be dredged from the Federal
channel. This amount represents a 1.6 x 106 m-

(2.0 x 106 yd ) reduction in the authorized quantity of dredged
material to be disposed. Approximately 430,000 m (560,000 yd 3 )

will be dredged from all of the berths to be deepened to 42-foot
depth. Dredged material will be disposed of at the Alcatraz disposal
site. Disposal of material from the Oakland Harbor project including
berths will comply with Section 404(b)(1) requirements as
appropriate.

Unforeseen material accumulation has occurred since the
specification of the use of the Alcatraz disposal site. Based on the
investigations to date, some rate of sediment retention at the
Alcatraz site will be associated with disposal of any dredge
material. The rate of retention will be dependent on type of
equipment used for dredging and the sediment density, cohesiveness,
and sand content. Approximately 37.5 percent of the total amou nt o5
material from the Oakland Harbor project, or 2.1 x 10 m
(2.7 x 106 yd 3 ), is estimated as the amount that will be retained
at the Alcatraz site. To ameliorate the potential impact of the
retention of 1.6 x 106 m3 at the site, an equivalent amount of
sediments will be dredged from the Alcatraz site and transported to
Site 1M, an ocean disposal site located approximately 16 autical
miles outside the Golden Gate. The dredging of 1.6 x 109 m3 of
sediments from the Alcatraz site and associated disposal at an ocean
disposal site has been evaluated in accordance with the Ocean Dumping
Regulations and is not a part of the 404 certification process.

C. Authority and Purpose. The Oakland Harbor Deep-Draft
Navigation project was authorized by the Water Resources Development
Act of 1986, 99th Congress, 2nd Session, Public Law 99-662. The
Oakland Harbor channels were determined to be no longer adequate to
efficiently and cost-effectively accommodate modern deep-draft
vessels. The specific planning objectives for the Oakland Harbor
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improvements are to reduce tidal delays associated with containership
passages, to increase economies of scale for waterborne o-mmerce, and

Lto increase navigational safety. The project was authorized wit-h
disposal of.dredged material from Oakland Harbor at the Alcatraz
disposal site. Water quality testing requirements for future
maintenance of the Federal channels and related berths as listed
above will be processed as a single project to the extent
practicable.

D. General Description of Dredged or Fill Material:

1. General Physical Characteristics of Material. The
material to be dredged from Oakland Inner Harbor is composed of sand,
clay, and silt. Of thirteen random holes sampled, only five
contained less than 80 percent sand (by weight). The main soil types
found in the Oakland Outer Harbor include silt, silty sand, clay, and
sandy clay. The consistency of the silt is soft and sticky to medium
hard and sticky; the clay is hard; sand is loose to very dense.

2. Quantity of Material. Although authorized a
7.0 x 10 m3 (9.2 x 100 yd)), approximately 5.4 x 106 'I
(7.0 x 100 yd ) of material are to be dredged initially. Of the
total, about 200,000 m3 (260 000 yd 3 ) will be dredged from the
turning basin and 430,000 m (560,000 yd 3 ) will be dredged from
berths outside of the existing channel. Maintenance dredgin
quantities will be increased by an estimated 120,000 m

_A (160,000 yd 3 ) annually.

J 3. Source of Material. Material will originate from the
deepened Oakland Harbor Channels, Alameda County, California.

E. General Description of the Discharge Site:

1. Location. The Alcatraz Disposal Site is located at the
following coordinates: 370 49' 17" N; 1220 25' 23" W, about 0.55
km (0.33 mi) south of Alcatraz Island.

2. Size. The coordinates describes the center of the 610 m
(2,000 ft) diameter circular site.

3. Type of site. The disposal site is an open-water, high
energy location. Due to the magnitude and extent of currents,
dispersion of dredged sediments is expected to occur.

4. Tvpe of habitats. A marine open-water habitat exists at
this location. This area is a corridor for anadromous fish species
migrating to and from the Sacramento-San Joaquin estuary. Many other
marine species are also known to migrate through this reach at
various times during the year. In 1975, investigations of the
benthic fauna, performed by the Corps of Engineers under the Dredge
Disposal Study. San Francisco Bay and Estuary, found that the species
composition and abundance of the fauna fluctuates markedly at the
Alcatraz site. Nearly all species collected were considered
transient, as would be expected in a high energy area, subjected to
swift t.dal currents and a shifting substrate.
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5. TL.inq and duration of discharle. The estimated time
frare for dredging and disposal operations is 24 months beginning in
May 1988. Maintenance dredging operations are expected to occur over
the life of the project A summarl of dredging methods, production
rates and construction times follows:

Activity: Dredge Channel with disposal at Alcatraz

Inner Outer
Harbor Harbor

Cutterhead Drede:
Dredge Volume (m3 x1000) 380 780
Dredge Rate (m xl000/Mon.) 340 340
Construction Time (Mon.) 1 2

Hopper Dredge:
Dredge Volume (m xl000) 2300 1900
Dredge Rate (m xl000/Mon.) 380 410Construction Time (Mon.) 6 5

Total Dredging Time in months 6 - 7 5 - 7

F. Description of disposal method: Dredge material will be
discharged within the perimeter of the disposal site from the bottom
of split-hull hopper dredges or disposal barges. Each load size and
bulk density is dependent on the equiment used. Approximate maximum
quantity is expected to be 3060 m (4000 yd3) and the maximum

Wbulk density may reach 1400 g/l or greater. The sediments discharged
at the site will have been dredged hydraulically or passed through a
centrifugal pump and into a disposal barge in order to increase
dispersion and minimize bathymetric impacts at the site. Because of
the dredging method, stratification of the material within the hopper
or barge is expected. Coarser, denser particles will occupy the
bottom layers and the finer, and less dense material will make up the
upper strata. Upon opening the hull, most of the material will
evacuate the vessel in a short period of time (10 to 30
seconds [s]). Approximately 90% of the material will be conveyed to
the bottom in a convective descent episode. Terminal velocity will
be 1.2 m/s (3.8 ft/s) downward.

II. FACTUAL DETERMINATION

A. Physical Substrate Determinations:

1. Substrate elevation and slope. The average depth at the
Alcatraz Disposal Site is approximately -17 m (-56 ft), mean lower
low water (MLLW).
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2. Sediment type. Bottom sediments at the disposal site
consist of a chaouc Lavering cf sands, silts, and consolidated clays
tymical of an aquatic dredge material disposal site. The material at
the site represent a-coarser, more consolidated fraction of the
drege mater-al discharged at the site over the past 60 years. The
accumulated material has demonstrated resistance to erosion by the
strong currents at the site.

3. Drede/fill material movement. While the Alcatraz
Disposal Site is dispersive, not all dredge material discharged at
the site is dispersed. Historically, about 20% of the material
discharged at the site is retained on the bottom within a 305 m
(1000 ft) radius of site center. Within a 610 m (2000 ft) radius of
site center, the percentage climbs to 30%. Seventy percent of the
dredged material discharged at the site is dispersed and carried from
the site by the strong tidally dominated currents. Deviation above
or below the 30% average retainage for individual dredging and
discharge episodes, is attributed to variations in percent sand of in
situ material, the density of in situ material, the method of
dredging, and the rate of disposal Material from the Oakland Harbor
deepening has a higher than average sand content, will be more
consolidated than most maintenance dredging material discharged at
the site, will be dredged by hydraulic methods, and will be
discharged at a higher than average rate. Consequently, expected
rates of material accumulation at the disposal site are one fourth
higher than average, or 37.5%. Five eighths of the dredge material,
or 62.5%, is expected to be dispersed and carried from the site.
Physical model tests indicate that slightly less than half (47%) of6w the material swept from the site by currents exits the Bay through
the Golden Gate. The remainder is redistributed in the Bay.
Numerical modeling efforts are currently underway to address the
ultimate fate of the one third part (53% of 62.5%) that is
redistributed within the Bay. Difficulties arise from also
addressing the 130 x 106 m (170 x 106 yd 3 ) of sediments
resuspended naturally in the Ba each year by currents and wind
generated waves and the 8 x 10 (10.5 x 106 yd 3 ) carried into
the Bay by rivers. The suspended sediment from dredge material
disposal in the Bay represents a small percentage (approximate 2%) of
the total suspended sediment redistributed within the Bay annually.

4. Physical effects on benthos. It is certain that some
benthic organisms would be destroyed by the proposed dredge material
discharge at the Alcatraz Disposal Site. However, the site has been
used for the disposal of dredged material for over sixty years and
the benthic community is expected to be transient and is expected to
be highly adapted to the environmental effects of dredged material
disposal- The material carried from the site by the tidal currents
represents such a small fraction of the suspended sediment load to
the remainder of the Bay that physical effects of disposal are
expected to be negligible.
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5. Cther effects. There are no other significant effects
on the physical substrate other than those discussed above.

6. Actions taken to minimize impacts. Use of the Alcatraz
site for the authorized C-ad-and Harbor pr'ject is now predicated on
the removal of 2.1 x 10b m3 (2.7 x 106 yd 3 ) from the Alcatra7
site (representing a corservitive estimate of 37.5 percent of the
5.4 x 106 m 3 E7 x 100 ydJ ] expected to be retained, at the
site) to an appropriate ocean disposal site. This predredging of the
Alcatraz disposal site will preclude any bathymetric effects
associated with the disposal of the 5.4 million cubic meters of
material from the Oakland Harbors.

B. Water Circulation, Fluctuation and Salinity Determinations:

1. Water

a. Salinity. Salinity should not be affected by the
disposal activities.

b. Chemistlr-. Water chemistry may be altered during
disposal, but ambient conditions will return as
mixing occurs.

c. Clarity. Clarity is expected to be impacted
during disposal, but turbidity above natural
levels in all but the lowest part of the water
column is unmeasurable after a few minutes at the
discharge location and turbidity plumes should be
undetectable above background measurements outside
of an elipse centered at the site with a 1400 m
(4500 ft) radius in the east-west direction and a
300 m (1000 ft) radius north-south.

d. Color. Color will also be impacted as the
suspended solids concentration increases in the
water column immediately after dredge material
discharge. However, as hydraulic dredges
discharge several feet below the water surface,
the turbidity and discoloration visible at the
surface is minimal. Any discoloration will
dissipate within a few minutes.

e. Odors. No significant effects.

f. Taste. No significant effects.

g. Dissolved oxygen. Hydraulic dredging operations
aerate the dredged material as it is pumped into
the hopper. Little or no reduction in oxygen 4s

expected at the disposal site due to discharge of
the oxygenated material.
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h. nuthnts. Nutrient levels will increase slightly
at the disposal site, but should be readily
assLilJated into the Bay system as mixing occurs.

i. Eutrophication. No significant effects.

*. Others as appropriate. No other changes to water
characteristics are anticipated as a result of the
disposal activity.

2. Current Patterns and Circulation

a. Current patterns and flow. Changes in water
circulation and flow due to discharge of dredged
material would be directly related to bottom
geometry changes. Physical modeling of the
bathymetry of the disposal site in 1957 and 1987
to detect changes in currents or current
directions demonstrated little or no change over
thirty years. In the case of the Oakland Harbor
dredged material, the redredging of the site is
designed to mitigate bathymetric impacts. No
changes in the site bottom geometry are expected
except during the project construction period. At
the end of construction site geometry should
approximate current geometry. During the
construction period, the circulation and flow
patterns at the disposal site should not change
perceptibly.

b. Velocities. No significant effects on water
velocities at the disposal site should occur.

c. Stratification. No significant change to water
stratification at the disposal site is expected.

d. Hydrologic regLrme. No significant hydrologic
effects are expected to occur.

3. Normal Water Level Fluctuations. Normal water level
fluctuation resulting from tidal exchanges will continue unaffected.

4. Salinity gradient. No significant effects.

5. Actions That Will Be Taken To Minimkize impacts. Since
no significant effects on water circulation, fluctuation, and
salinity has been identified, specific actions to minimize impacts in
these areas are not needed.
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C. Suspended Particulate/Turbidity Determination:

1. E>pected ctanges in suspended particulate and turbidity
level in the vicinity of the disposal site. Density differential
between released dredged material and the water at the receiving site
enables convective descent of the dredged material to the Bay floor.
Ave,. ge descent velocity at the site has been measured at 1.2 m/s
(3.8 ft/s). The mass of material moving downward conveys lighter
particles to the bottom simultaneously. Release of dredged material
from a hopper dredge in October 1986 was monitored to determine the
movement and persistence of turbidity or suspended material. The
longest period of time that an elevated suspended sediment level was
detectable above background levels in the vicinity of the site
extended up to twelve minutes. The maximum suspended sediment load
of six monitored plumes (two coincident with stron'g ebb currents, two
during periods of strong flood currents, and two simultaneous with
slack water), reached about 60 mg/l near the surface and 120 mg/l
near the bcttom. Suspended sediment levels dropped to less than 40
mg/l very rapidly. All plumes tracked east-west and material did not
disperse significantly in a north-south direction.

The overall concentration of suspended sediments measured between
July 1986 and February 1987 in the vicinity of the Alcatraz Disposal
Site was dependent on the stage of the tide. Greatest concentrations
occurred after slack low water and the lowest concentrations were
observed immediately after slack high water. The influence of tidal
circulation in the Bay, transporting sediment laden waters from the
shallow areas of the Bay and Delta, and relatively clear waters from
the Golden Gate and beyond, back and forth across the disposal site
was overwhelmingly the most important factor affecting suspended
sediment load.

It has been estimated that afternoon winds in excess of 16 km/hr (10
mph) were capable of resuspending 2 x 106 kg (2200 tons) of
sediment per day in the shallow area of San Francisco Bay. During
periods while wind generated wave action was in progress, sediment
concentrations were measured as high as 1000 mg/l. During ebb tide,
the suspended sediment is swept into the central Bay and often
extends out the Golden Gate. Suspended sediment due to disposal of
dredged material at the Alcatraz site is insignificant in comparison.

2. Effects on the chemical and physical properties of the
water column.

a. LiQht Penetration. Increased turbidity levels at
the Alcatraz site as a result of dredged material
disposal would minimally reduce light penetration
into the water column. However, this reduction
would be of short duration and localized and is
insignificant to the Bay aquatic ervironment.



b. Dissolved Ox', qen. Dissolved oxygen reducticn in
the water column is associated with disposal of
dredged material. However, the hydraulic
operation involves the mixing of water with
sediment, which will oxygenate the material and
minimize the extent of oxygen reduction during
discrete disposal. Field studies performed for
the Dredge Disposal Study, San Francisco Bay and
Estuary, have indicated that depressed oxygen
concentrations on the bottom during disposal
persist for about 4-8 minutes before ambient
conditions return.

c. Toxic metals and organics. Toxic metals and
organics related to the sediments to be removed
fr= Oakland Harbor are described in Appendix A of
the Draft SEIS. In summary, no significant
chemical or physical effects on the water column
should result from the disposal of dredged
material from Oakland Harbor.

d. Pathogens. No significant effects on the water
column related to pathogens are expected.

e. Aesthetics. Dredged material is discharged from
the bottom of barges and hoppers. Because the
density of the material in the barge or hopper is0significantly higher than the water density at the
site and the bottom opens rapidly to discharge the
material in a short period of time, most of the
discharge is carried to the bottom by convective
descent. Very little of the temporary elevation
in turbidity or discoloration is visible at the
water surface. Unless viewed from directly over
the disposal site, it is unlikely that any
turbidity or discoloration would be witnessed. No
significant aesthetic effects are expected.

f. Others as appropriate. Except for the discussion
found in Section II. D. of this evaluation, no
other chemical or physical effects on the water
column have been identified.

3. Effects on biota

a. Primary production, phctosynthesis. As indicated
in C. 2. a. above, light penetration would be
temporarily diminished. The effect would be of
short duration and primary production and
photosynthesis would not be significantly affected
since the hydrologic system is dynamic and tidal
conditions constantly move and exchange water
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b. Suspension/filter-feeders. Typically, San
Francisco Bay is a naturally turbid, and highly
variable estuarine system. With such regularly
unstable conditions, the responses of aquatic
orgarusms to turbidity and suspended material are
frequently difficult to determine because they may
be due to a wide variety of causes, including
natural variation in the following: concentration
of suspended solids or the number of particles in
suspension, their densities, size distribution,
shape, mineralogy, sorptive properties, or
presence of organic matter and its form; inherent
physical, chemical, and biological characteristics
of each site; and antagonistic and synergistic
effects (Stern and Stickle 1978).

Turbidity and suspended material affect
invertebrates in a variety of ways, with
filter-feeding invertebrates the most frequently
and adversely affected. Most studies have
indicated that upon exposure to temporary
increases in turbidity and suspended material,
similar to those encountered in areas where
dredging or the disposal of dredged material has
occurred, no permanent effects were exhibited
(Stern and Stickle 1978).

Since the disposal site area is constantly
disturbed with ongoing dumping activities,
paucity of filter/suspension-feeding organisms
would be found within the site. Benthos
inhabiting muddy soft bottom habitats subjected to
frequent disturbance (storms, current scour,
dredged material disposal, environmental stress,
etc.) characteristically differ markedly in their
life history strategies from those infaunal
benthos from relatively stable, undisturbed
habitats; the former are called "opportunistic
species" (Grassle and Grassle 1974), while the
latter are termed "equilibrium species" (McCall
1977, 1978). Opportunistic species recolonizing
muddy sediments after a disturbance are generally
surface deposit feeders or suspensions feeders
living in the near-surface sediment layer. These
fauna are generally small in size, exhibit erratic
population density cycles caused by high
reproductive potential (continuous recruitment),
high mortalities, and short life spans.
Equilibrium species may be deposit feeders or
suspension feeders usually living deep within the
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sediment: they are generally larger in size, long
lived, and have lower reproductive potentials
(seasonal reproductive cycles) and planktotrophic
larvae. This characteristic enables opportunstic
species to survive in environmentally stressful or
marginal environments (Kendall 1983).

c. Sight feeders. It has long been documented that
most sight feeders would tend to avoid areas of
turbid water and return to these areas when more
favorable conditions reoccur. The abundance of
fish at the Alcatraz disposal site may vary as a
result of temperature changes, salinity changes,
seasonal population variance, dissolved oxygen
concentration variances as well as changes in
other parameters or combinations thereof (See
E. 3. and F. 3. b. for additional discussion).

4. Measures taken to minimize impacts related to suspended
particulates/turbidity. No measures related to the disoosal have
been deemed appropriate to minimize impacts associated with turbid ity
or with the dispoersion of suspended sediments. Elevated levels of
turbidity and suspended sediment at the disposal site are of brief
duration and limited extent. Overall turbidity and suspended
sediment levels in San Francisco Bay due to the disposal of dredged
material from the Oakland Harbor at the Alcatraz disposal site are
not expected to increase measurably. At no time will the plume from
discharge of dredged mater.l exceed or even approach the levels of
suspended sediment occurring naturally within the Bay under common
meteorological conditions.

D. Contaminant Determination:

1. General. As described in the Dredge Disposal Study, San
Francisco Bay and Estuary, bottom sediments act as a reservoir for
the many pollutants with concentrations in the parts per m-"ion
range whereas the overlying waters have concentrations in the
sub-parts per billion and parts per billion range. The scavenging
effect of clay and silt particles during the sedimentation process is
responsible for the higher levels of trace elements, chlorinated and
petroleum hydrocarbons, etc. in bottom deposits.

Solid waste substances and dissolved waste materials are intrcduced
in suspended form into the Bay. Contaminants enter the Bay system
directly via municipal sewage and industrial waste outfalls, storm
drains and surface runoff, aerial fallout, overboard discharge from
vessels, and enter indirectly via rivers and streams conveying
agricultural drainage and materials from upland erosion to the Bay,
and via leaching from waste disposal sites located adjacent to the
Bay and its tributaries. Dissolved substances are sorbed by
particulate matter both before entry and after entry into the
estuary. These organic and inorganic contaminants show behavior and
distribution patterns similar to that of natural sediments with the
physical setting and estuarine processes that are responsible for
their movement and deposition.



Conta2.nant levels are generally associated with sediment type
artzoie s-2e) which is reflected in both vertical and horizontal

distribution of contaminants. However, this relationship is not
absoiute and other factors such as proximity to the source of
cntamLnanr-, rate of shoaLing of contaminated sediments, rate of
contamnLant Lnput, and association of contaminants with other
parameters such as organics most probably play a role in this
distribution.

For example, urban runoff is a seasonal contributor of large amounts
of pollutants to San Francisco Bay. It is evident that storm runoff
poses a far greater threat to nearshore shellfish-growing waters than
treated sewage effluents, for two reasons: 1) bacterial
concentratacns may be hundreds or thousands of times greater in urban
storm runoff than in treated disinfected wastewater and 2) urban
storm runoff typically discharges directly to nearshore waters,
whereas, treated sewage effluent is or will be subject to
considerable dilution before impinging on the shoreline. (Jones and
Stokes 1977)

Ccntardnant levels in estuarine organisms appear to be controlled by
a number of synergistic factors. Suggested factors include the
long-term process of sediment resuspension-recirculation, seasonal
fluctuations in salinity and sources of contaminants both
anthropogenic and geologic. The biological impact may depend on the
form of contaminant and whether or not the sediment system can
assimilate the contaminant loading. With the observed
sorption-desorption by organisms and the fluctuating conditions in
the estuary, impacts such as high accumulations, mutations and
toxicity would not be expected unless the contaminant loading is
foreign, in the case of synthetic chemicals, or above the
assimilation capacity of the estuary with the associated sediment
regime, in the case of a low energy regime in which the changes in
ambient conditions are great.

Availability of sediment-associated heavy metals to biota depends
upon the physical and chemical nature of the sediment and water at
the locale. Metals are bioaccumulated from the sediment by benthic
detrivores and omnivores as well as by plants. A number of factors
such as pH, chelating agents, form of the metal, and species of
animal or plant will influence the amount of uptake (Olsen 1984).

Investigations on the availability of sediment-sorbed heavy metals to
organisms showed bioaccumulation of metals to be minimal and highly
variable. The potential for bioaccumulation of a metal associated
with sediments appears to depend on the physical and chemical forms
of the metal and varies from one sediment and organism to the next
(Hirsch et al. 1978).



2. Pctential for release of contaminants into the water
coluL. Elutriate tests were conducted on sediment core samples from
eleven lcxations within Oakland Harbor to determine whether excessive
concentrations of dissolved contaminants would be released from the
sediment into the water column by disposal at Alcatraz. The
concentrations of trace metals (arsenic, cadmium, chromium, copper,
lead, mercury, nickel, silver, selenium, and zinc) and organics
(chlorinated pesticides and PCB's) were below the State of California
water quality objectives for ocean waters. The concentrations of
copper and zinc at one of the stations in Oakland Inner Harbor was
approximately 1.5 times the State objective; the concentration of
mercury at another station within Oakland Inner Harbor was
approximately 2.3 times the State objective. However, it should be
recognized that these water quality objectives are instantaneous
maximums as contained in the State of California Water Resources
Control Board 1983 Water Ouality Control Plan for Ocean Waters of
California (See Appendix A, Draft SEIS for subject project for
detailed discussion). These 1983 maximums are based on effluent
limitations after 100 to 1 dilution in the receiving water.
Elutriates are prepared by mixing four parts water from the disposal
site with one part sediment from the dredge site (volume/volume).
Therefore, after applying the 100 to 1 dilution stated in the 1983
Ocean Plan, none of the elutriate concentrations exceed the State
water quality objectives.

3. Potential for ecological effects of dredged material on
marine organisms in water column from suspended particulates.
Suspended particulate phase bioassays using mysid shrimp, speckled
sanddab, and mussel larvae were performed to determine the potential
interactions among multiple contaminants and the environmental
impacts of dissolved contaminants as well as those associated with
suspended particulates. In none of the tests were the sediment from
Oakland Harbor toxic to 50 percent of the individuals (or caused
abnormal development in 50 percent of the individuals). Therefore,
in accordance with the guidance suggested by the EPA/CE
Implementation Manual (1977), it was concluded that no unacceptable
toxicity due to contaminant release into the water column would occur
as a result of disposal of material from Oakland Harbor at the
Alcatraz site (See Appendix A, Draft SEIS for subject project for
detailed discussion).

4. Potential for ecoloqical effects of dredged material on
bottom-dwelling marine organisms. In order to assess the
environmental effect of deposited material, solid phase animal
bicassays were conducted using mysid shrimp, bent-nose clam and a
polychaete worm. These tests measure mortality as the end-point. At
the end of the tests, the tissue of survivor clams and worms were
analyzed for specified chemical constituents to assess the potential
for long-term accumulation of contaminants in the food web. Of the
three species tested, only the polychaete worm demonstrated survival
that was statistically lower than in the reference sediment.
Analyses of the data revealed that significant adverse effects would
not occur in the field (See Appendix A of the Draft SEIS for a more
complete analysis of the bioassay results).
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5. Prtential for bioaccumulaticn of contaminants by marine
ormanisms. in order to assess the potential for contaminants trm
the dredged material to be bioaccumulated in the tissues of marine
organisms, the tissue of clams and polychaete worms sur-iving the
solid phase bioassays were analyzed for trace metals, chlorinated
pesticides, PCB's, and petroleum hydrocarbons. The concentrations of
several constituents were statistically higher in the tissue cf
organisms exposed to sediment from Oakland Harbor than in those
exposed to the reference sedinent. Examination of the data revealed
that these results were not biologically significant (See Appendix A
of the Draft SEIS for a more complete discussion of the test data).

6. Summary. In summary, the results of bioassay and
bioaccumulation testing for Oakland Harbor indicate that no
unacceptable toxicity or bioaccumulation in benthic organisms would
occur as a result of deposition of dredged material at Alcatraz.
Material from Oakland Inner and Outer Harbors is suitable for
disposal at the Alcatraz site pursuant to the reuirements of Section
404 of the Clean Water Act.

E. Aquatic Ecosystems and Organisms Determ/naticn: :t is often
difficult to assess the effects of turbidity and suspended material
on aquatic organisms. Other conditions frecuently affect aquatic
organisms before and during a rise in turbidity and suspended solids,
including complicated interactions between the solids, temperature,
and dissolved oxygen on invertebrates and fishes. Laboratory
experiments often do not duplicate natural conditions or reflect
natural levels of tolerance. Several investigators have demonstrated
that suspensions of dredged material that affected organisms in the
laboratory produced no detectable changes when encountered in the
same concentrations in nature. In other studies, higher
concentrations of resuspended natural sediments were required tc
cause the same effects obtained with suspensions of processed mineral
solids of known composition, particle size distribution, and organic
matter content 'Stern and Stickle 1978).

1. Effects on plankton. Short-term, increased suspended
solids in the water column at the disposal site may impact plankton
present during disposal. However, ambient water conditions are
expected to return shortly after disposal operations have ended.

2. Effects on benthos. No significant impacts on benthcs
are expected at the disposal site. Disposal occurs annually at the
site with ongoing permitted maintenance dredging and new work
projects. The relatively constant disruption of the bottom by
material deposition effectively reduces any benthic community
development that may occur at the disposal site over time. Organisms
associated with mud environments within the Bay are highly tolerant
of sediment suspension. Biota associated with the turbulent Bay
environment have adapted to the changing physical conditions. As
changes continue, the bicta will also change to the extent possible.



3. Effects on nekton. Short-term impact on nekton is
) expeted during the construction period. It is expected that most

nek-.cnic organisms will tend to avoid the discharge area during the
disposal operations. However, most free-swimming organisms are not
seriously affe .by the suspended sediment conditions created in
the water column by the disposal operation. The level of
corcentriations of suspended sediments directly causing mortalities
far exceed those created during most dredging and disposal operations
(Hirsch et al. 1978).

4. Effects on acuatic food web. Bioaccumulation phenomena
consist of the accumulation or concentration of substances from the
external environment to higher concentrations within an organism.
Although commonly referred to as "food-web magnification," this
concept is generally misapplied to aquatic organisms. Unlike
terrestrial organisms, which do concentrate substances from lower to
higher trophic levels, aquatic organisms tend to bioaccumulate
directly from the environment through respiratory and other external
body surfaces. Hence, if soluble substances are released into the
water column during disposal then they may be incorporated into the
body tissues of aquatic organisms. Such substances may include
metals, hydrocarbons, pesticides, and similar materials (Kay 1984).

The aquatic food web is not expected to be altered by the disposal
activity. Most marine food webs do not have well-defined trophic
levels. Thus, energy flow in aquatic food webs is
multi-directional. Tracing the pathway of a given species andC relating potential for effects at a given area, such as the Alcatraz
disposal site, would be difficult. One sFecies may occupy several
levels during its lifetime due to different feeding habitats at
different stages of its life cycle. The disposal site occupies a
small portion of the Bay-wide food web which is continually affected
by natural processes. For example, sediment deposition in the Bay is
determined by tide and tidal currents, water circulation and mixing
characteristics, and wind-wave action. In addition, the relative
magnitude of the deposition may be determined by size and
distribution characteristics of sediments (Sustar 1977). Sorting
effects as well as the magnitude of the effects of natural processes
and 1-uman activities within the bounds of marine food web
relationships would require extensive, complex research and may be
in ef ficacious.

5. Effects on special aquatic sites

a. Sanctuaries or refucqes. The wildlife refuges
within San Francisco Bay are located in South Bay
and North Bay along their respective shorelines.
These refuges are wetland complexes and will not
experience measurable effects from the disposal at
the Alcatraz site.

C
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b. Wetlands. Aquatic disposal operations at the
Alcatraz site would have no direct impact on
wetland areas since none are present in the
vicinity of the site.

c. Mudflats. Aquatic disposal operations at the
Alcatraz site would have little direct impact on
mudflats. As discussed in the Dredce Disposal
Study, San Francisco Bay and Estuary, the natural
sedimentation process is dynamic and elaborate.
Deposition of material on the mudflats within the
Bay as a result of dredged material disposal at
the Alcatraz site is inconsequential when placed
in perspective of the overall system. The
environment of deposition is determined by
processes described previously, e.g., tide and
tidal currents, water circulation and mixing
characteristics, and wind-wave action.

d. Vegetated shallows. No significant effects.

e. Coral reefs. No coral reefs are found in San
Francisco Bay.

f. Riffle and pool complexes. This applies to
riverine ecosystems, and is not applicable to
estuarine systems.

6. Threatened and endangered species. No threatened or
endangered species will be affected by the disposal.

7. Other wildlife. No other wildlife species will be
significantly impacted.

8. Measures to be taken to minimize effect. No measures to
minimize impacts to the aquatic ecosystem and marine organisms have
been considered appropriate.

F. Proposed Disposal Site Determinations.

1. Mixing Zone Determinations: The mixing characteristics
at the Alcatraz site permit dispersal of unconsolidated dredged
material. Because convective descent of dredged material discharged
at the site conveys most of the material directly to the bottom, the
initial mixing involves only a small percent of the material. The
plume of material remaining in suspension immediately after disposal
is diluted to ambient levels of suspended particulate matter in a few
minutes. Plumes are transported in an east-west direction by tidal
flows and very little dispersion in the north-south direction
occu s. Plume monitoring suggests an eliptical mixing zone of
1 km5, with the short axis of the elipse coincident with the
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north-south site radius of the disposal site. Suspended sediment0resulting from the daschange of 4000 m of dredged material, with
bulk sedinent density of 1300 g/l, distributed throughout the 1 km'
mixing zone would be 0.02 mg/l. Disposal plumes persisting longer
than fifteen minutes are not expected.

2. Determination of Compliance with Applicable Water
Quality Standards: The results of the elutriate analysis indicate no
potential for adverse effects. Although one parameter tested,
residual petroleum hydrocarbon, did show a slightly higher
concentration when compared with the ambient disposal site water, its
concentration returned to an acceptable level over a short period of
time. This parameter at the Alcatraz site after disposal is not
expected to be detected in amounts over ambient concentrations.
Additional test results should be available in late January.

3. Potential Effects on Human Use Characteristics:

a. Municipal and private water supply. Disposal of
dredged material at the Alcatraz disposal site
will not impact any municipal or private water
supply.

b. Recreational and commercial fishinq. Year-round
disposal operations at the Alcatraz site have been
in place for several years and natural seasonal
variation in the distribution of Bay fisheries
exists. The disruption at the Alcatraz site
caused by the continual discrete release cc
suspended material may initiate avoidance by fish
present in the neighborhood of the site. It has
been recorded that, in some cases, disposal
operations may also attract as well as cause
avoidance (Stern and Stickle 1978). As the
Alcatraz site is used for the disposal of dredged
material on a continuing basis, the discharge of
material from the Oakland Harbors is not expected
to increase or decrease the recreational fishing
value within the vicinity of the disposal site
significantly. It is expected that fishing
activities in the locality of the Alcatraz site
may be affected during periods of increased
disposal activity from the usual ongoing disposal
activities. Increased avoidance of the site may
occur during episodic disposal of dredged material
from the Oakland project. The disposal activities
may also limit the range of the fish in the
vicinity of the Alcatraz site. However, the
regional geographical catch is likely to remain
unchanged for a given fishing season.

0

D-206

/ I'



c. Water-r-elated recreation. No other water-oriented
recreation should be impacted significantly.
Recreational craft, the occasional swimmer, and
the increasingly frequent wind surfer will need to
avoid disposal vessels and vice versa. As the
disposal site is near the inbound navigation
channel, transit of the area by even larger
vessels is commonplace.

d. Aesthetics. Discharge of dredged material is from
the bottom of the disposal vessels; any upwelling
of turbidity or discoloration at the surface is
minimal in scope, of short duration, and not
visible unless viewed from directly overhead.

e. Parks, National and Historic Monuments, National
Seashores, Wilderness Areas, research sites and
similar preserves. Parks, National and Historic
Monuments, National Seashores, Wilderness Areas,
research sites or similar preserves would not be
adversely affected by the proposed disposal. All
project disposal will be confined within the
boundaries of the designated Alcatraz disposal
site located in open water south of Alcatraz
Island. The Alcatraz disposal site has been in
use continuously since the late 1800's. Alcatraz
Island is the only park amenity area in close
proximity to the disposal site. It is part of the
Golden Gate National Recreation Area (GGNZRA). Its
surrounding boundary extends 275 m (300 yds)
beyond the low-water line. A portion of the
southern GGNRA boundary extends into the northern
end of the disposal site area. Dredging and
disposal are not prohibited within the GGNRA and
no permits are required as these activities are
consistent with existing statutes dealing with
water and related resource development. The
historically used disposal site will receive
material similar to the existing substrate which
is comprised of disposed sediment from numerous
dredging projects throughout the Bay.

G. Determination of Cumulative Effects on the Acruatic System:

1. Physical substrate. Disposal of dredged material from
the Oakland Project will not contribute to bathymetric changes at the
disposal site. Removing the material retained at the site, or
predredging an equivalent amount, mitigates any bathymetric impacts.
Because the Alcatraz disposal site is filling, similar dredging of
retained material for future use of the site may be warranted to
avoid impacts. Cumulative impacts on the substrate away from the
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viainuty of the disposal site are minimal. As the sediment dispersed
from the site may contribute up to two percent of the suspended
sediment in the overall Bay sediment regime, it follows that two
percent of maintenance dredging each year may be attributable to
disposal activit-y at Alcatraz. But because the amount of suspendcd
sediment in the Bay regime is dependent upon currents and
meteorological conditions and the bank of sediment available for
resuspension surpasses tens of billions of cubic meters, no
appreciable reduction in resuspension and subsequent maintenance
dredging will occur if disposal is terminated.

2. Water circulation, water levels, and salinity. No
significant cumulative effects.

3. Suspended particulate and turbidity. Turbidity and
suspended sediments in the vicinity of the disposal site are elevated
for brief periods in a localized area by disposal activity.
Cumulative effects of disposal of dredged material from other
projects occurring simultaneously may make these pulses of increased
turbidity more frequent or occasionally cause more than one disposal
plume to be present and dispersing in a given period. Two discharges
of dredged material near to each other and at the same time wi_! not
occur. As stated above, the amount of suspended sediment in the
greater Bay regime is dependent on tidal and meteorological
conditions. dredged material resuspended after initial deposition
replaces other sediments in the total sediment regime and does not
increase or reduce overall suspended sediment load or turbidity inQ the Bay. Cumulative impacts from disposal of dredged material from
other projects during the same time period or in sequence will not
effect long term suspended sediment levels or turbidity.

4) Contaminants. The contribution of low level contaminants
associated with dredged material from the Oakland Harbor project is a
small one when viewed in light of the continuous influx of true
source contaminants. Contaminants associated with dredged sediments
that may be distributed throughout the Bay as a result of disposal
from the Oakland Harbor project may be fractionally available to the
array of marine organisms inhabiting the Bay. However, this is also
applicable to all dredged r'terial allowed to be disposed at the
Alcatraz disposal site and for all marine sediments of the Bay that
are naturally resuspended, redistributed, recirculated and
redeposited in the system. San Francisco Bay is a natural estuarine
system greatly influenced by human activities. Sediment
contamination in San Francisco Bay is the result of input from the
local population and industries as well as hinterland communities of
the State through past and ongoing point and non-point discharges.
As long as these inputs continue at even a rate acceptable to the
public, surface water contamination, potential uptake by plants and
animals, and risk to human health will remain possible problems.

0
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5) A =u. tis ec -'tem and or-4anisms. San Francisco Ba' is
su-ect to numeris overlays of natural physiral processes involvingLSCijMent transpcort, metecroloqical and hydrodynamic ccnd-ticns and

human actLv-ies including mrt.ie trade, maintenance and new wcrk
dmiganq and dizposa municipal and industrial effluent, commercial
and sportsfishing pressure, agricultural and urban runoff. It is
within this complex that the amount of disposal activity must be
viewed. The aquatic ecosystem of San Francisco Bay has long
sustained the abuses of natural processes and human activities for
over a hundred years. As such, many changes to the system have
already occurred and will continue to occur. Wind-wave action on
shallow areas and high currents in deep waters of the Bay present a
hostile environment to which most established organisms have been
acclimated. Suspended sediments are a part of the variable nature of
the Bay and the continuous3 influence u~on te ecosystem. The
disposal of 5.4 x 10 m (7.0 x 10 yd ) at the Alcatraz
disposal site over a two year period will increase the amount of
material expected to be disposed at the Alcatraz site by
approximately 30 percent in 1988 and 100 percent in 1989. Assuming
that the material complies with water quality criteria, the
resuspended and redistributed material resulting from disposal at the
Alcatraz site will become a part of the Lmmense sediment regime and
will be insignificant to the aquatic ecosystem.

H. Determinations of Secondary Effects on the Aquatic
Ecosystem. There are no significant secondary effects that would
result from the disposal of dredged material from Oakland Harbor at
the proposed Alcatraz site.

I. Appropriate and Practicable Steps Taken To Minimize Potential
Impacts of the Discharge on the Aquatic Ecosystem: Although no
special measures have been taken to eliminate open water disposal
impacts, a site specific monitoring program at the Alcatraz disposal
site during the construction of the Oakland project will be
undertaken to better delineate the potential for particular effects
from disposal activities. The following monitoring program will be
coordinated with the Regional Board staff prior to disposal of the
Oakland Harbor project:

1. A monthly hydrographic survey will be conducted during
the construction period to determine bottom topography changes within
and outside of disposal site boundaries.

2. Sediment traps will be set in the vicinity of the
disposal site to determine areal extent of bottom impacts.

3. Turbidity measurements will be performed during the
disposal activity to determine areal extent and levels. Water
quality monitoring of particular parameters could also be included.

4. Current meters will be installed to collect prototype
current data for additional modeling inputs.
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5. Trawling in the vicinity of the disposal site (bctt om
and md-water) to deter.dne the preence/absence of target specie .

6. Bottom sampling will be conducted. The foI'owing
objectives would define the sampling program:

a. characterize material outside of the site
boundaries

b. sample for potential species diversification or
introduction of nuisance species

C
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ATTACHMENT Al
ECOLOGICAL EVALUATION TESTING

AREAS ADJAC_-T M SCIZER TEL OCMPANY AND ALAMEDA GATEWAY

I. SAMPLES

A. Total Cores - Seven taken to proposed depth (-44 feet,
MLLW); 3 within the turning basin area adjacent to Schnitzer Steel
Company and 4 within the turning basin area adjacent to the former
Todd Shipyards (Adjacent lands presently owned by the Alameda
Gateway).

B. Samples are to be analyzed separately to determine the
extent of any contamination.

II. CHEMICAL AND PHYSICAL ANALYSIS OF SEDIMENTS

A. Metals

1. Antimony
2. Cadmium
3. Chromium
4. Cyanide
5. Copper
6. Lead
7. Mercury
8. Nickel
9. Silver

10. Zinc
11. Selenium
12. Thallium
13. Mono-, di- and tributyltin

B. Organics

1. Chlorinated pesticides
2. PCB's
3. PAH's
4. Total Pthalates

C. Phenols

D. Oil and Grease

E. Total and Water Soluble Sulfides

F. Grain size

MII. BIVALVE LARVAE BIOASSAYS (7 bioassays, one for each core)

Reference sediment = Alcatraz sediments;
Reference water = Alcatraz water;
Control water = Culture water



F:,DING OF COMPLIANCE
FOR THE

CONSTRUCTION AND MAINTENANCE OF
THE'OAKLAND HARBOR NAVIGATION IMPROVEMENT PROJECT

ALAMEDA COUNTY, CALIFORNIA

1. No significant adaptations of the guidelines were made relative
to this evaluation.

2. Other open-water disposal sites in the Bay were considered, but
are located in either more shallow water than found at the Alcatraz
site or at a greater haul distance from the project area. The large
amount of material from Oakland Harbor was considered to be more
appropriately disposed closer to the Golden Gate at the Alcatraz
disposal site- Potential residency of dredged material in the Bay
system is shortened when it is moved and disposed of closer to the
Golden Gate- This concept has been employed for many years in using
the Alcatraz disposal site as a dispersive site. Material
accumulation at the Alcatraz disposal site has resulted in the
reassessment of a number of disosal alternatives including (1) land
disposal, (2) disposal at the Alcatraz site only as authorized, (3) a
combination of Alcatraz disposal and ocean disposal, and (4) ocean
disposal. Land disposal (both in wetland and upland areas) was
detemined to be not feasible due to the amount of material to be
dredged, the availability of an appropriate land site to accommodate
the material, and the potential costs related to land acquisition,
haul distance, and site development and maintenance. ispcsal at the
Alcatraz site would result in material accumulation at the site that
would be undesirable to continuing annual disposal activities. Ocean
disposal was also considered, but the high costs associated with this
alternative makes it much less desirable than the selected
alternative. Alcatraz disposal for the Oakland Harbor project in
conjunction with ocean disposal of material from the Alcatraz site is
the less costly, environmentally acceptable alternative.

3. The disposal of dredged material at the Alcatraz dispcsal site
will no- violate any applicable State water quality standardc and
will comply with the Section 404(b)(1) requirements. 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.

5. The proposed disposal of dredged material will not result in
significant adverse effects on human health and welfare, including
municipal and private water suoplies, 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. Documented research indicates that turbidity
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and suspended solids concentrations typically created by most
dredging ait disposal operations are of short duration and are
uni:kely to produce severe and irreversible ecological effects.
Possible exceptions to this generalization are coral reefs and other
ccmmunities especially sensitive to turbidity, which would not likely
be found in the naturally active San Francisco Bay environs.
Disposal of dredged material at the Alcatraz site is expected to
result in a temporary, localized increase in suspended solids in the
water column. This will only last for a few minutes until the
sedi-ments are completely dispersed by currents. Significant adverse
effects on aquatic ecosystem diversity, productivity and stability,
and recreational, aesthetic and economic values are not likely to
occu r.

6. AitMhcu-h no spec'ic measures to minimize potential impacts of
the discharge on aquatic systems have been developed, several
monitoring activities have been proposed. These activities include
(1) bathymetric surveys to measure bottom area covered by
fine-grained material within and outside of disposal site boundaries;
(2) turbidity measurements to determine areal extent thereof and to
provide additional input to modeling efforts (water quality
monitoring of particular parameters may also be included); (3)
inst-alation of current meters to collect additional data for field
ver-fication and modeling purposes; (4) trawling (bottom and
-id-water) to determine presence/absence of target species in the
vicinity of the site; (5) placement of sediment traps to determine
areal extent of bottom deposits; and (6) bottom sediment sampling to
characterize material outside of the site boundaries and to sample
for potential species diversification or introduction of nuisance
species.

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

DATE: ~3~4~~s 'k~,- ~~6
&/ GALEN H. ZANAGI4ARA

Cblonel /
yDistrict Engineer
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DEPARTMENT OF THE ARMY
SAN FRANCISCO OISTRICT. CORPS OF ENGINEERS

211 MAIN STREET

SAN FRANCISCO. CALIFORNIA 94105 - 190S

November 5, 1987
Environmental Branch

Mr. Roger James
Executive Officer
San Francisco Bay Region
Regional Water Quality Control Board
1111 Jackson St., Rm 6040
Oakland, CA 94607

Dear Mr. James:

We have received your letter, dated October ), 1987, reQuesting a
15-day extension on comments to our Draft Supplemental Environmenzal
Impact Statement (EIS) on our authorized Oakland Harbor Navigation
Improvement Project, Alameda County, California. We will grant jou the
requested 15-day extension. The matter of the $10,000 filing fee is still
under consideration and will be addressed by separate corresoonaence.

We appreciate your expeditious review of our Draft SupD'emental E:S
and look forward to obtaining the 3oard s certification.

Sincerely,

William C. Ageloni
Chief, Planning E iin e ng DJ,,i ion

7
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GEOPGE OEUKMEJIAN Governof

STATE OF CA1IFORNIA

ALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD Po* Area. Cod. 415

SAN FRANCISCO BAY REG;ON A41235

OAXL&?ID 946W
_m 1111 JACr.SON STRIEET. ROOM O

October 9, 1987
File No. 2198.1l(SA:)

Colonel Galen H. Yanagihara
U.S. Army Corps of Engineers
211 Main Street
San Francisco, CA 94101

ATTN: Environmental Branch

Subject: Corps dredging of Oakland Inner and Outer Harbors

Dear Colonel Yanagihara:

We have received your September 23 letter in which you re''est a
State water quality certification action on a prooosed Corps
dredging project in Oakland Inner and Outer Harbors. The cro-ec:
would deepen navigation channels to 42 feet below MLLW and dispose
of about 6.5 million cubic feet of material. Disposal would be
at the Alcatraz site, with pre-dredging of the Alcatraz site to
an ocean disposal site.

This project fails above the threshold for a waiver of -water
c'-ality certification v staff, pursuant to the Regional Board's
May 1987 waiver resolution.. Therefore, this letter serves as
notification within the 60 day review period as required by 33
CFR 325.2(b)(ii) that the Regional Board does not waive wate.~--n, t me reoetatti
auali-tv certification for this project a e. - reuest
that the Cor-s submit an application for water muality certi.ficatin.

Your September 23 letter included many of the necessar" eleen-s
of the application: project description, environmenta- rev :e-
document (Supplemental EIS), and sediment bioassay results. :n
order to be considered complete, the application should also
include a final environmental document and a filing fee o:
$10,000 (see attached fee schedule). The Porter Cologne Act and
its regulations require the Regional Board to require a filin
fee for applications of this sort (Section 13260e) of Act, 22
CAC Section 2200, and p.61 of Administrative Procedures Manual.

According to Section 401(a)(1) of the Clean Water Act, the State
must act on the request for certification within a reasonable
period of time, not to exceed one year from the suomittal of a
ccmplete certification package to the Regional Board. Due to the
complexity of the issues presented in this cer-ification recuest
(e.g. potential threat to groundwater aquifers), we specificall"
request that the District Engineer determine that more than 60
days is needed and reasonable for the State to act. We expect
that it will require no more than 90 days from the date of
completed application to review the proposed project.
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I also request a 15-day extension of the comment deadline for the
Supplemental EIS (November 9 to November 24). Our Regional Board
meets only once per month, and this would allow the Board to
review and authorize comments on this environmental document at
its November 18 meeting. I feel that comments from the Board,
rather than staff, would carry more weight, given the complex
water quality issues raised by this proposed project. The exten-
sion would also allcw us to complete discussions with your staff
on the subject of additional monitoring of aquifer impacts.

If you have any questions abcut this matter, please contact Teng-
chung Wu at (415) 464-3899 cr Stephen Hill at (415) 464-4299 of
my staff.

Sincerely,

--CCR B. AE

Executive Officer

Attachment: Feescnezu.e

cc: Barbara Evc'', S, TC2
Carl Hague, -

D o'C
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT. CORPS OF ENGINEERS

Zi1 MAIN STREET
SAN FRANCISCO, CALIFORNIA 94103 - 1905

September 23, 1987

fnvronmentol 3ranc ,

tr Roger B. dames
e cu t 4v e Off ce r

California Regional 'al er QaalZty
Control Board, San :rancisco Bay
Region

i11 Jackson Street, Room 6040
JaK'anc. California 9- 27

ear Mr. ames:

r ursuant to Section .C. of :ne ,lean ea'aer Ac: of 977 i3 3 j"S I :Z I
sea., cne J.S. Army Dores of Engineers zas orepared an vj.,;,

for :ne proposed ceepening of :ne 3uer and :nner navigat'on cnanneis of cre
Cakand Harbors. Tie pro ect oas autorizea by the #4ater Resources eveiooment
Ac, t of 1986 (99:h Congress, 2nd Session, P.L. 99-662). The :" ,',:) 1)
evaluation is inc, jl ed in tne enclosed, "OaKland Outer and Inner ; iarto rs
eep-Draft Navigation :mprovements Draft Design Memorandum Number an-

S pplement to tno E nv ,rnmentali moac. S atemen,, -lameda County, a orqn ".
,ease see Atoencix 3 an Aoenilx A of -ne draft S--D).

At tne request of cc7e Regional mater Quality D ntrol Bcaro, reou na caer
stuoies nave oeen conducted and coorcinatec eitn Dr. Teng-Cnung fu of ,:,r
staff, Ms. 3aroara -cy of tne State i acer Resources Control oaan: X-.
Carl Iauge of cre epar:ment of iater Resources. Tne result of tie :r'ss
studies ana suosequent studies conducted oy cne Department of Navv indizatec
,nat the sna~low ,Ierrt,,Posey aquifer is not a viaole resource, an: - 2 : as

ex:osed oy natural ;eomorpnic processes along tce ja lanc, A:'areca ;-:re:!ne
orior to extensive urban oevelopment. Cf greater -cncern ,s tne :ee- .aer
aquifer of c.ne Alameca Formation and the orotecting aquitarc. 17e :e. c:
aquitard .s -60 'o -70 feet MLL o. Tne prooosec :on strction :eot, 2- -;

O2aKland 'Drannels is -42 feet MLL', tnus tre -ro.ec: 4ll nave no erre 7 .e
eiter tne AerritPosey aquifer, the Alameda Formation au'fer, c- -- e
protecting aquftard.

Pursuant to Section :,Il of tre Cean 4ater tc:, .e recues: a 3-ate
quality :ertificatlon or qaiver for the proposecd ro-ec: under Secton '
the Act. Please provide your response qithlln forty-'ive (45; oas from your
receipt of tnis etter.
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QuesT.ions regarv ng tnis m a ter nay a De uirect eo to >s. Patrica f
( 974-044) r r. enns e

n re y,

S e n H. Yanagihara

CoIonel, Corps of Engineers
D -r i ct Engineer

Enclosure

Copy Furnished:

'.ls. 3arbara Evoy, State Resources :ontroi 3oara, 3ivision of ater a~ ioy,
901?. Sreet, Sacrameno, A 14

Mr. Carl Hague, ec:) arm n o t o a er Resources, 1416 Nin n Street,
Room 215-4, Sacramento, CA 95814
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GEORGE DEUKMEJIAN, G c,'r
STATE OF CALIFORNIA

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD Phone: Are Cod . 15

SAN FRANCISCO BAY REGION 46A- 155

l11 JACKSON STREET. ROOM 6040
OAKLAND 94607

July 3, 1S7
File No. 2199.9237 (TCW)

Mr. Dennis Thuet
U.S. Department of the Army
Corps of Engineers
San Francisco District
211 Main Street
San Francisco, CA 94105

Subject: Oakland Channel Tmprovements - Groundwater Study
and Monitoring Program, January 15, 1987

Dear Mr. Thuet:

We have completed our review of the subject study report with
assistance from Ms. Barbara L.Evoy of the State Water Resources
Control Board, and Mr. Carl Hauge of the State Department of
Water Resources. Their comments are presented in Evoy's memo of
June 11, 1987 to me, a copy of which is enclosed for your review.

We are pleased that the report is the first good compilation of
geologic and hydrogeological data for the area immediately
landward of proposed dredging projects in the Oakland area. After
you have reviewed our comments, we would like to schedule a
meeting to discuss our comments and the implementation of the
proposed monitoring program.

Please call me at (415) 464-1255 when you are ready to meet with
US.

Sincerely Yours,

T 1qChurrq Wu
Municipal Division
Chief

Enclosures

cc: Barbara L. Evoy, SWRCB
Carl Hauge, DWR
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State of California

Memorandum

To Dr. Teng CThung M; Date J
San Francisco Bay Regional 53car,,

Barbara L. Evov, C.E.G. 1273
Associate Engineering Geclogist
Hydrogeo logy Section

From STATa WATER RESOURCES CONTROL BOARD

Subject: ARMY CCRPS -F --NGIN S PRCPOSvD C WATER MCN .rl ?Rai--M, CAKLAM
V-ck%7 "MPRC%"E=MITS

?Pirsuant to vcur rnuest, have rev ::ewed te follcwlna -ccunents s onmittC--- zv
.ne Army Corps of Engineers ACE) , /atec Januar/ 15, -

Groundwater Mnitorq ProcrAam, aklad Ch el mcroveme-s, rour.water
Study (GN.P)

Hydrogeoiog:c (eolc-ic-_condroli:) en x .ar.
Program, Oakland Cthannel Inorovements, Cr: nc.wa..er Stucv Acer~dx

3. H.diogeologio Appendx, Attacment LiA, Gecloc-c Data Ponts Summarv
Sheets, Hydraulic Co:nductivitv Data and L-no .oo: Zoos for C-eclolc
Data, Points I through 224 (Attachment LA)

4. Hydrogeologic Appendix, Attachment 13, Lit.clooic Zcos for Gecolcgc Data,
Points 225 through 497 (Attachment LB)

These reports crovide the first compilation of geolcic and h yxoeclcq:- data
for the area immediately landward of proposed dreding orctects in tne Oakland
area. The ACE consultants appear to have done a thorough ]ob in .ncoverinq
*the major sources of this data. The collection of this -nfornation is to be
commended.

T!.e available data, however, are still too few to oharac.er..e te
present hydrologic and water crualty conc:_"-ons and the pc-ential -Imcacts s
the proposed dredging. As stated on cage 34 of the GWMP, ground water
monitoring and data collection are necessary to provide sufflcient data for
analysis. Critical aquifer parameters, seasonal and tidal ground water
gradient information, and water quality informat:on renatns unknown.

The GWMP attempted to address three issues that were apparently relayed to
the consultants as representative of Regional Board concerns. These ,ssues,
discussed below, do not represent the Relional Board's historic .. cerns witn
these and other dredging proposals in the Oakland Harbor area.
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To mcre fully c!.aracterize thne imc-ac: of the dredcna proTects, he Ac- has
prcpcosed ground water monitornq and modellinq nroqrams which appear
appropriate. Soecifics of te crocrams, however, would benefit from a p,-.ase,
initial data collection effort. Refinements could then be made to more
efficiently collect the necessary infcr-mat,-c.

The following are my specific conments:

A. The GWMP is difficult to review because of the chosen format, the lack of
a consistent data base, the apparent lack of correlation between
statements in the Summary/ and the documents, and t-he inaccurate
presentation of Regional Board concerns. The GWMP discusses three
"conditions leading to future impacts" apparently set out in a Scone of
Services developed by the ACE. While these three "conditions" are stated
as representing Regional Board concerns, they do not appear to be issues
raised bv t.h e Board over the last thoee and one-half years. Indi vdual
issues are:

11 ".kn increase in ---e d-eathn cf saline water c4ue to djeecen-' " -' P
hartor channel".

Neither -he Recional Board nor tne Department of Water Resuarces
_2WR) has exaressec a concern tat saline intrusion into the shallow

coastal acu:fers may be enthancec; tv increasec dhrt of mar'ne water
suqg azot v _c .narne ctt.. lc,,.erinc.

..e ..a.-nal Bard has excress- --ncern, to;ever , hat remval of
ore bay mud would cnange head losses and oradrents tnrouqn _-,ze low

cermeabl:v_*. material, and would increase r-e -otal surface area of
sedments exooseci to saline water, allcw n.-:h saline front
futher inland. Ths issue was also raised dv t-he DWR re-orns
1981 and 1982.

Th.e consultant's analvsis on paces 10 and I-I of the CWMP -s _incIear.
Permeability of t:e bay mud is stated as both C.001 to C.CCOI cav
and 0.028 ft/day. The value used in the calcuzlation is 0.2023
ft/day. This value is potentially 23 times faster thar. estimaned
permeabilities. in addition, effective ocrcsitv is defined as l'.25.
This value is more acaroariate for araveilv sands and firne rav"el
than it is for -ay mud. Bay muds would he exoecteD to have
effective crssities in the range of 0.22 to 0.0'. It r- also
unclear why "following ed .. , .... t. thickn s f -n 3a; m7,.:4
beneat.. the c.nnel wil re,7aln within te sane ranqe" as "nl
exist. Dredgina will remove hay ,mud and thereby reduce tne
thickness of t-he bay mud layer.

The consultants conclude t-he analsts on pace 11' bv statlnc that
effects of remov:ng cay mud can be potentially zzreat ucon the
seecace rate. Thus, it is confusing why -he Summary does no-
discuss this octentially sigificant ascect.
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Removal of the bay mud has not been addressed in terms of the
saline/fresh water interface cosition. As indicated bv the ecua*:on
shown on page 20 of the GWMP, the inland distance of the salt water
wedae toe :s directly related to the perrreability of the mareria
The greater the permeabilitv, the greater the distance inland.
Thus, removal of the low permeability muas would appear to increase
distance of saline water inland.

ii) "A;n increase in area of exposed aquifers due to beroning area anc
harbor channel deepening and widening, and turning basin
construction".

This has been a stated concern of the Regional Board and DWR. The
discussion and analysis in the GWMP report, however, do not address
the worst case scenario of dredging - maximum depth with a two foot
overdredge - nor does it appear to evaluate the increase in bcthn
horizontal end vertical exoosure. The mao data base used for area
calculat:ons apears to provice a difference in oniy hcr:zCntal

exposure. Both vert-ical and nrizcnta, Increases in sLrface area
exosed to dredgina should ce ccnsiaered. Additionai caloulattons
snould be oerformed incorocrat-ng te increased exosure area
associated withf the two-foot overdredge.

Statements implving that nay mud is kept in suspenson y passi-.n
shios in ne channel, ;and is thus an ineff:cent barrier (ace 9),
are u supocr-ed. Boring :r.frna:in indicates th7at a siznl~can:
bay mud layer exists over mucn of t--e croocsed onarnel area.

"An increase in demand for water --rm the aculfers e larer
pum-cs, more cumps, Increased umoinc 3.- ao t -.ne

-ir ee"

In meetings w_ t he ACE and the Navy', ote Recqcnal card has
reoeatedlv stressed the need to determi : one t the current

future beneficial uses of rcur.d water in ctertIall' affected
areas. While the analysis called for in te ::., above, may te
incorporated to some extent in these undertak:ngs as well as in t-.e
discussion of mitigation measures, evaluation of demand has not
been a so)ecific focus of Regional Board concern.

The CWMP has not vet adect-.ateiv addressed the issue -f 'urrer an-
potential beneficial use. The statement found :n the -.ecutlve
Summarv "There is no ositive evidence of a oresent uti,zat.n"r cf
te water in the erritt-/ 'sev Aauifer" is'ver-,n mislead-nc. Th.ere
are many wells screened in the Merritt/?rcsey Aajifer in e Taklanq
Bavshore Area. Table 3-2 in t he GW:.IP shows recorded well vie's for
some of these. Lack of detailed information concerning velf and
use of other Merritt/?osey wells should not be construed as
"nonuse". In addition, depiction of wells with no recorded well
yields as "0" gallon per minute of recorded well yield on bon-n
Table 3-2 and Plate I is not necessarily correct. 'here there :s no
record for the well . listed in tlhe tables, th, taoles shoculd clear-y
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indicate "No record", or "Nio data". Table 3-2 of t'ne -.'r'
also be checked for accuracy against Table I of DWP's 19% reor-.
There appear to be inconsistencies between well numoers and s

The Summary i nores the beneficial use issues associated :tn "_-e
Alameda Formation. Many private wells produce water frm "- ,
Alameda Formation. Some wells draw from both te Merrlt 'O r-'o'.

the Alameda Formations. Thus, unless hvdraulic isclat~:n -an ce
demonstrated, the impacts cn the beneficial uses of the Alameca
Formation must also be considered.

In addition, the Summary states that "if future deman.. -
aquifer were to arise, the water supply could be expe-ted to se
undependable and of questionable quality". Again, thrs statement _3
unsupported by data in the documents.

These inconsistencies and misinternretaticns of Recicnal Bcard
concerns have led to a misdirected empnasis ,n the C;WMP. The acve
mentioned changes should be made to t.-e cocuments. :n add.t.:on, one
Scoce of Ser=tces referred to cn paces I and 2 of tn'- -_W, P snoul2 ce
submitted to the Reqional and State Boards for comoleteness a.z
review.

B. To evaluate potential ;nmpacts of dredgong, tne ;eolccy and nydrcec'cv2/
of t-ie region needed to be defned. Pace 2 of the CWMP states t zat
certain tasks were required of the consultant v tne ACE. The n a
was to a) perform a "literature searoh for a!l availaole subsurface arc
stratographic data pertinent to tne gr .dwater resources sof te area"
and b) "identify and evaluate any possible areas or sources frr
hydrologic . .ont.nuty between aqu.fers =..and to :iescrioe anv exectec
impacts to them as a result of charnel deeen- ng'.

The consultant appears to have done a very gccd :c0 of lect...
pertinent geologic cnformatnon in the stud area. However,
of this geologic information appears to be screnatoc on;:, as on Plate
VII of the Appendx. Detailed geologic cross sectocns are necessar: to
evaluate potential stratgraphic intercorsection and _ecnetr. a
information should be used to redraft specofoc cross sectoons of -_ne
dredged areas and regions of proposed ground water mcnitrring.
Individual data points should be noted on the cross secticrs. :eas
narticular interest urderivon t e proocsed charnel. deeeni-c sites
should be particularly detailed.

The available informaticn, as presented, does not appear to ae-uate.:
address potential interccnrect-on between ihe Merr-tt/Pcsev acn er a:c
the Alameda Formation. For complete impact analysis, thos octent-a" 'ust
be evaluated.

C. In performing a hydroqeclooc assessment of co ntial salne ntr so.,
the consultants found the following data himotatoons: i) the cec.e r':
the aquifer is only rougnly approximated; 2) no regional svncctl- cata are
available for hydraulic head calculatocns; 3) chloride ion distribution
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has tnly been sporadically measured; and 4) aquifer parameters have not
been determined. This led them to state "In order to fully carry out the
tasks, such as the evaluation of the probability of future impacts and the
development of a monitcring program...it is prooosed that each of t.e
necessary data items be collected as part of the monitoring program".

A phased approach to data collection seems prudent. Limitations on water
quality data, aquifer parameters and hydraulic gradient data have
resulted in crude estimations of the saline interface. These estimates
may be substantially in error.

Before a ground water monitoring scheme can be formalized, a technical
ratlcnale for well placement should be developed. The Ghyben-Herzberg
equation used to approximate the saline interface assumes isotropic,
homogeneous conditions, where seaward freshwater flow, permeability, and
aquifer thickness (saturated thickness) are known. While such
assumptions may crudely approximate conditions, additional data are
necessary to prove the validity of such assumptions and conclusions.

Accroximate cround water gradients were estimated from scattered data
taken over 30 years, regardless of year, season, or tidal cycle. Some of
these approximnations are in apparent disagreement when compared to actual
data presented for individual sites, such as Site 469, in the Appendix.
There, values ranging from -12.1 to -19.4 feet Mean Lower Low Water
(MLLW) -ave been recorded for water level elevation. Plate VIII of tne
Appendix indlzates the values snould ce greater than 4-foot ML.L.
Tanle 3-6 of tne Appendix snows tlhat Site 472 is affected by a tidal
range of up to 15.6 feet. Thus, use of t.his "nontemporal", i.e.,
nonsynoptsc, data in saline front tetermnination is highly questionable.

The calculations used to determine that the saline front approximates th'e
"nontempcral" +4-foot MLLW contour are not clear. The GWMP states that
"it is oossible to use the approximate ground water gradients along wit ,

regional aquifer hydraulic conductivity data... and aquifer thickness
data...to predict that the toe of the salt water/fresh water wedge will
possibly lie in the zone between mean sea level and the approximate -4-
foot MLLW groundwater elevation contour" (page 20 and 21). The document
does not show how this "prediction" was arrived at. No calculations are
shown. The GWMP goes on to state, however, that "without specific
hydraulic head distribution data and chloride ion concentration data the
approximate location of the Ghyben-Herzberg line cannot be determined
within this zone".

Fxamnat.cn of Plate 2 of the GWMP, indicates t-hat the 4-foot MLLW
contour is not a consistent distance from the shoreline, yet the solution
of t1he equation on page 20 yields a fixed '"", which is the distance of
the salt water wedge toe from the seaward salt water interface at the
coastline. It is not clear how the 4-foot MLLW contour can be demoted
as the inland extent of the saline wedge in this situation.
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This issue becomes of great importance in the review of the proposed
ground water monitoring plan. The predicted +4-foot MLLW contour is used
to determine the location of the proposed monitoring well system. The
proposed well cluster cross sections are to begin near the shoreline and
progress inland to the approximate location of the +4-foot MLLW contour.
In light of the uncertainties associated with the location of this contour
and its questionable relation to the saline front, it would seem prudent
to define the saline intruded area more accurately before drilling the
monitoring wells. The ACE should explore the possibilities of locazing
recorded wells and performing chloride analysis on them or using
geophysical methods to locate the inland extent of intrusion.

D. The rationale for the monitoring well and pump test well locations is
not clear. The position of the pump test well, monitoring cross sections
and individual clusters should be discussed in terms of usability for
future modelling efforts and impact analysis. Without this kind of
analysis, it is not ocssLbie to evaluate potential effectiveness of this
system.

E. It .s recommended that driing and well construction procedures
utilize: a) geophysics to determine saline depth; b) a larger than 3-
inch inside diameter auger to ensure adequate filter pack placement
around 2-1nch diameter wells; c) continuous lithologic sampling or a
minimum sampling interval of ever! 5 feet and change in lithclgvy; M) tne
Unified Solid Classification System for litnologic descriptions,
performed under t he direct sucervision of a Registered Geolocist; e)
accepted filter pack and slot size determinations based on indivlduai
!i.hologic units to be screened instead of usinq a standardized selectn
for all formation materials; f) tremie tecfiqaues for placement cf
bentonitie cellets and filter pack materials; and g) the in tal
litoClogqc log for all wells in a cluster cnlv If wells are suffientl'.
close together, QA/QC sampling indicates lithologies of first boring are
applicable, and sampling of individual screened intervals occurs.

The well survey following well completion should include elevations in
both mean sea level (MSL) datum and MLLW datum so that ex-sting bering
logs and developed information can be correlated with existing data -nat
are referenced to either MLLW or MSL.

G. The sealing method for the proposed pump test well is unclear. How is
the well to be constructed from the surface to the top of the bentonite
seal? It will be necessarv to ensure that the pump test well does not
act as a conduit for shallow ground water to the screened zone.
Abandonment of pumping well(s) and observations wells should be perfcrned
using Alameda County well abandonment standards.

H. Well development logs should be submitted for all wells used in the
sampling program. Information on the well development logs should
include well number, date, method of development, volume of material
removed, method of disposal, clarity (in N.T.U.'s) of water with volume
pumped, and rate of pumping. Water Well Drillers' Reports should be
submitted to DWR.
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I. In addition to the proposed pump test, the ACE should consider tne .se :f
additional pump tests and/or slug tests in other wells to prcvide a
larger area evaluation of aquifer characteristics. The regicnal
applicability of a single pumped well test may be linited.

J. Ground viater monitoring protocol should include the use f a hct-om"
emptying device if a bailer is used. Teflon bailers are recorrmece-,.
Purging records should be submitted with ground water quallty resi--s
verify that field indicator parameters have stabilized.

3P.CY: lhKT!

£!1E: CCEOK-ND: BE
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EXECUTIVE SUMMARY

The United States Department of tne Army, San Francisco D::r:ot,
Corps of Engineers. in conjunction witn zne Port of Oakland and
the United States Navy, are planning for the improvement of the
harbor channels of the Oakland inner, Outer, and Middle Harbors,
the Alameda Naval Ship Channel, and tne berthing areas along tne
channels. The issue of groundwater quality degradation within
the existing aquifers of the area as a result of channel
improvements was raised by the California Reg-onal Water Quaity
Control Board, San Francisco Bay Reg:on (RWQCB). in orcer to
address tne issues raised by the RWQCB, the Corps of Eng;neers
I n.ave issued contract DACW7-86-D-0OC7 to conduct a groundwater
study of an area consisting of the Oakland inner ar:d Oakiand
Cuter Harbors, West Oakland, and Alarmeda Island, located along
hte east side of San Francisco Bay, at tne cities of Oakland and
Alameda, Alameda County, California. :his geographic area is
nerein defined as the OaKland Baysnore Area.

Two separite aquifers are identified in the COakland Bayshcre
Area: tne Merritt/Posey Aquifer consisting of tne sna-low Merritt
sands and Posey sands that are consicered to represent a single
nydrostratigraphic unit based upon reviewed borehole data :n tnis
study; and the less formally defined ''Alameda Aquifer" conslsting
of the uncerlying Alameda Formation comprised of upwards of 6CO
feet or more of alternating sands, silts, and clays. The San
Antonio Aquitard consisting of the Antonio Fcrmation and a tnin,
upper, clay ricn portion of the Alameda Formation separates the
above defined aquifers. The Merrtt/?osey Aquifer is the suc'ec:
of this investigation and has been characterized as tnorougnly as
available data permits. The aquifer characterization is prcv::ec
in the Hyrogeologic Appendix.

Based on available information a hydraulic assessment was
conducted of the Merritt/Posey Aquifer relative to tne issues
raised by the RWQCB. The issues raised and a summary of tne
response follows.

a. An increase in the depth of saline water due to
deepening the narbor cnannels.

increasing Bay water depth along the cnannels will not result :n
an increase in the salt water hydraulic head entering into tne
calculaticns of the position of the salt water/fresh water
interface or of othier aspects of salt water intrusion.
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b. An increase in area of exposed aquifers cue to oer-nlng
area and harbor channel deepening and wzening, and
turning basin construction.

The Merritt/Posey Aquifer is already exposed below sea level
throughout more than half of the channel improvement area, as
well as elsewhere in the study area. The project will increase
channel floor exposures br"-t percent. Increased aquifer area
exposure affects the time interval over which aquifer response to
changes can be expected but does not induce salt water intrusion.
Further, Jt was emphasized that numeric groundwater modeling of
the Oakland Bayshore Area is necessary to quantify this
relatively complex aspect.

f c. An increase in demand for water from the aquifers
either by larger pumps, more pumps, increasea pumping
time. or a combination of the three.

"There is no positive evidence of a present utilization of tne
water in the Merritt/Posey Aquifer. If a future demand on the
aquifer were to arise, the water supply could be expected to ce
undependable and of questionable quality. Furthermore, a future
utilization of the Merritt/Posey Aquifer can be expected to
irduce or enhance salt water intrusion even if tne current state
of zne cnannel floors remains unalterec.

A groundwater monitoring program is presented that is capable of
addressing the issues raised by the RWQCB. The monitoring
program is designed to allow collection of sufficient groundwater
data to permit determination of the present aquifer conditions
along the shoreline, to allow determination of the impacts of the
proposed channel improvemcnLs using groundwater modeling
techniques, and to allow an interactive assessment of the
monitoring program during its implementation, thereby permitting
the ongoing monitoring program to be improved as it develops.
Finally, the monitoring program will allow an assessment of
additional data collection and monitoring needs that may be
necessary for predictive groundwater impact modeling of future
development of the Merritt/Posey Aquifer in the OaKland Bayscre
Area.

It is important to note that completion of the channel
improvements proposed by the United States Army, Corps of
Engineers will not in itself cause a degradation of the
groundwater resource of the Merritt/Posey Aquifer. Potential
future developers of the groundwater resource of the Merritt/
Posey Aquifer may increase salt water intrusion and will need to
consider these effects in their development plans, regardless of
whether or not the channels are improved. The benefits of
implementation of the monitoring program must be considered
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relative to the benefits of the channei improvement project and
pcze,,t:al Denefi:s of groundwater deveicpmen;.
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT. CORPS OF ENGINEERS

211 MAIN STREET
SAN FRANCISCO. CALIFORNIA 9410S - 1905

March 8, 1998
Ern en a Branch

Mr. Alan Pendleton
Executive Director
San Francisco Bay Conservation

and Development Commission
30 Van Ness Avenue
San Francisco, CA 94102

SLJECT: Request for Concurrence with Consistency Determination on
the Oakland Harbor Deep-Draft Navigation Improvements
Project (BCDC Consistency Determination No. CN 12-87)

Dear Mr. Pendleton:

Pursuant to Section 930.34 of the National Oceanic and
Atosperic Administration (NOAA) Federal Consistency Regulation (15
CFR 930 et. seq.) the Corps of Engineers, San Francisco District has
determined that the proposed Oakland Harbor Deep-Draft Navigation
Imprcvements Project is consistent to the 'axirmum extent
practicable" with the San Francisco Bay Plan (Enclosure). The
enclosed Consistency Determination addresses the Federal plan of
improvement for both the Oakland Cuter and Inner Harbors in order to
permit safe and more efficient navigation of deep-draft container
vessels. The Oakland Harbor Deep-Draft Navigation Improvements
Project was authorized by the Water Resources Development Act of
1986, 99th Congress, 2nd Session, PL99-662.

Based on conversations between Ms. Joan Liunstram and Mr. Roger
Golden of our respective staffs, the Corps will submit to BCDC, under
separate cover, a request to amend Consistency Determination No. CN
13-85 in order to provide for the annual maintenance dredging
quantities following the navigation improvements to the Oakland
Harbor Channels.

BCDC concurrence with Consistency Determination No. CN 12-87 is
respectfully requested pursuant to 15 CFR 930.41 of the NOAA Federal
Consistency Regulations.

If you have any questions or require additional information,
please contact Mr. Golden at (415) 974-0444.

Sincerely,

Colonel, Corps of Engineers
District Engineer

Enclosure
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The U.S. Army Corps Of Engineers, San Francisco District
Consistency Determination On The

Oakland Harbor Deep-Draft Navigation Improvements Project
(BCDC Consistency Determination No. CN 12-87)

This Consistency Determination has been prepared in compliance
with the Coastal Zone Management Act of 1972, Section 307 (Title 16,
U.S.C. Section 1456(c), which states that Federal actions must be
consistent with State coastal management programs to the maximum
extent practicable. Sections of the approved San Francisco Bay Plan,
the program managing this area *under the State of California Coastal
Management Program, applicable to the Oakland Harbor Deep-Draft
Navigation Improvements Project are Bay Plan policies on Fish and
Wildlife; Water Pollution; Dredging; and Ports.

Project Description (Reference Exhibits A, B, C,and D)

The specific improvements to be undertaken within BCDC's
jurisdiction include the following:

The Port of Oakland consists of an Outer Harbor, a Middle Harbor,
and an Inner Harbor. The entrance channel to the Outer, Middle, and
Inner Harbors is known as the Bar Channel.

Oakland Outer Harbor includes the Oakland Bar Channel, an Outer
Harbr Entrance Channel, an Outer Harbor Turning Basin Reach, and the
North End Reach. The proposed plan of improvement for Oakland Outer
Harbor is to deepen the existing 3.4 mile Outer Harbor Channel from
35 feet below mean lower low water (MLLW) to 42 feet below MLLW, and
to relocate, deepen, and enlarge the turning basin.

Oakland Inner Harbor is 8.5 miles long and includes an Inner
Harbor Entrance Reach, an Inner Harbor Reach, the Brooklyn Basin
Reach, Park Street Reach and a Tidal Canal that connects with San
Leandro Bay at Project Mile 8.5. The proposed plan of improvement
for Oakland Inner Harbor is to deepen approximately 4 miles of
channel between the Entrance Channel Reach and the Clay Street Pier
from 35 feet below MLLW to 42 feet below MLLW. Also, the channel
will be widened at the Inner Harbor Entrance, at Project Mile 3 of
the Inner Harbor Channel, and at the upper project terminus. In
addition, a turning basin will be constructed.

An estimated 7.0 million cubic yards (cys.) of material will be
dredged from the Oakland Harbor Deep-Draft Navigation Improvements
Project. Of the estimated 7.0 mi!lion cys. of required dredging, the
Federal portion of the project is estimated at 6.5 million cys. and
the non-Federal local sponsor (i.e. the Port of Oakland) portion is
estimated at 0.5 million cys. The estimated 7.0 million cys. of "new
work" dredged material will be disposed at a U.S. Environmental
Protection Agency (EPA) / U.S. Army Corps of Engineers approved
open-water ocean site located outside the jurisdiction of BCDC and
the California Coastal Commission. Annual maintenance dredging
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quantities following the navigation improvements to Oakland Harbor
are estimated to be 600,000 cubic yard The current BCDC Letter of
Agreement for Ccnsitency Determination No. 13-85 (issued March 6,
1986, as amended through September 15, 1987) reflects an Oakland
Harbor annual maintenance dredging quantity of 500,000 cubic yards.
By separate transmittal, the Corps will request Consistency
Determinatio No. 13-85 be amended to reflect the estimated annual
maintenance dredging quantity increase cf 100,000 cubic yards.

Of the estimated total 7.0 million cys. of required dredging
which is scheduled to start in May 1988 and take approximately 13
months to complete, an initial estimated 0.5 million cys. of dredging
in the Inner Harbor is prposed to be completed by June 4, 1988 in
order to provide a safe navigable channel for the first arrival of
the new generation container ship. The initial estimated 0.5 million
cys. of dredging represents an Inner Harbor channel deepening from
-35 feet MLLW to -38 feet MLLW, as shown in Exhibit C. (It is noted
that the Port of Oakland has submitted a permit application to BCDC
for the dredging of 560,000 cys. of material from the Inner Harbor.
The Port's BCDC application and the Corps's proposed initial
estimated 0.5 million cys. of Inner Harbor dredging are the same
proposal The Corps understands that the Port has submitter the
application to BCDC in order to better ensure project constru(_ion
approval in the time frame necessary for implementation of a -38 foot
MLLW channel to accommodate the new generation container vessel
scheduled arrival of June 8, 1988.)

Project Need And Purvose

The Port of Oakland is a complete transportation/distribution
center with access to modern marine terminals specializing in
crtainerized shipments. This world class port is the largest on San
Francsco Bay and one of the largest container ports on the west
coa An esimated 30 ships per day currently travel inbound and
outbound from the Port of Oakland, with one ship passing through the
entrance channel an every 1.75 hours on average.

The Oakland Harbor channels are no inger adequate to efficiently
and cost effectively accommodate modern deep-draft vessels.
Deepening of the Oakland Harbor is necessary to accommodate the
arrival of the new generation, deep-draft container vessels scheduled
to arrive at the Port of Oakland in June 1988. Deep-draft container
vessels built in the 1970s ranged in the 700 foot length with a draft
of 33 feet. New ontainer vessels range up to 1,050 feet in length
with a draft of 38 feet. The current authorized Oakland Harbor
channel depths are -35 feet MLLW.

Currently, problems encontered by ship pilots are: that inbound
vessels operating during strong ebb tides risk grounding in the
shallow water off the Seventh Street Terminal; and lack of adequate
channel width at the Outer Herbor Entrance Channel increases thq risk
of a vessel in transit colliding with berthed ships at the Seventh
Street Terminal or creating a wake or surge which could damage
berthed ships or break mooring lines. The Oakland Harbor Deep-Draft
Navigaticn Improvements Project wi: improve navigational safety and
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efficiency of container vessel movement in the harbor channels;
reduce the potential for vessel collisions and groundings; and
eliminate vessel tidal delays.

Project Details

1. Drdgin Dredging an estimated total 7.0 million cys. from
the Oakland Harbor is based on channel configurations which were
optimized through navigation simulation study. Conditians modeled in
the simulatirzi study included vessel size and maneuverability, winds,
waves, currents, bottom and bank conditions, visibility and mode of
operation. The purpose of the simulation study was to provide the
minimum channel dimensions required for safe and efficient ship
transit. Approximately 3.4 miles of the Outer Harbor will be
deepened and the turning basin will be relocated, aeepened, and
enlarged. Approximately 4 miles of the Inner Harbor channel will be
deepened, the entrance channel widened, a 1,200 foot diameter turning
basin between Schnitzer Steel Products Company and the Alameda
Gateway Properties will be dredged, and a 1,000 foot radius
fan-shaped area adjacent to the eastern end of the Charles P. Howard
Terminal will be dredgedL The dredging will terminate approximately
550 feet west of the Webster Street tube. The most likely method of
dredging is by clamshell with tug/barge transport of the dredged
material to an EPA/Corps approved ocean disposal site.

2. Dredged Material Sediment Tests, The Corps has conducted the
appropriate sediment sampling and testing (physical, chemical, and
bioloical) of the material to be dredged from the Oakland Outer and
Inner Harbor channels and disposed at an EPA/Corps approved ocean
:ite. The sediment testina prrtncml and te-st rsu1ts an cmntained _-.

reerence item A. was provided to the San Francisco Bay Regional
Water Quality Control Board (RWQCB) in September 1987. Following
submittal of the sediment test results to the RWQCB, the RWQCB
requested the industrial area such as Schnitzer Steel and the former
Todd Shipyards adjacent to the navigation project be investigated for
potential toxic chemicals. Due to concerns related to possible
contamination from land based activities at the Schnitzer Steel
Company and at the former Todd Shipyards, the Corps, in cooperation
wih the Port of Oakland, collected sediment samples for testing.
The results of this additional sediment testing are contained in the
"Okand Harbor Deep-Draft Navigation Improvements Desiqn Memorandum
Number 1 and Final Supplement To The Environmental Impact Statement,
Alameda County, California", dated March 1988 (reference item No.
9). With respect to dredging material from the Oakland Harbor
improvement project, sediment tests show the material to be highly
plastic with little or no mixing in the water column. Thus no
adverse impacts on water quality at the dredge site are anticipated.
Disposal of the dredged material will be at an EPA/Corps approved
open water ocean site located outside State waters.

3 The Corps has been coordinating closely with the
RWQCB, Alameda County Flood Control and Water Conservatmn District,
and the Port of Oakland to achieve an acceptable water monitoring
plan. Reference item H. describes the Corps' proposed ground water
monitoring plan which was transmitted to the RWQCB. By letter dated
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March 3, 1988 (reference item No. 10, enclosed) the Executive Officer
of the RWQCB determined the Corps' ground water monitoring program to
be adequate and acceptable.

Consistency With The Bay Plan

The proposed navigatimn improvements to the Oakland Harbor are
consistent to the maximum extent practicable with the following
relevant portions of the San Francisco Ba, Plan.

Bay Plan Policies on Fish and Wildlife, in part, state that
"The benefits of fish and wildlife in the Bay should be
insured for present and future generations of Californians
..." and "... to the greatest extent feasible, the remaining
marshes and mudflats around the Bay, the remaining water
volume and surface area of the Bay, and adequate fresh water
inflow into the Bay should be maintained." The proposed
navigation improvements to the Oakland Harbor will not
affect the Bay's marshes, mudflats, water volume, surface
area, and fresh water inflow.

Bay Plan Policies on Water Pollution, in part, state that
"Water quality in all parts of the Bay should be maintained
at a level that will support and promote the beneficial uses
of the Bay as identified in the Regional Water Quality
Control Board's Basin Plan." No unacceptable Bay water
column impacts would occur as a result of deepening the
Oakland Harbor channels.

Bay Plan Policies on Dredgin, in part, state that "Dredging
or construction work should not be permitted that might
reasonably be expected to damage an underground water
reservoir..." and that "To prevent sedimentation resulting
from dredging projects, mud from future dredging should be
disposed of in one of the following ways: (a) placement on
dry land, (b) placement as fill in approved fill projects,
(c) barging or piping to suitable disposal sites in the
ocean, or (d) if no other alternative is feasible, dumping
in designated parts of the Bay where the maximum amount will
be carried out the Golden Gate on ebb tides...". All
proposals for deepening Oakland Harbor that could penetrate
the mud "cover" of aquifers have been reviewed by the
1iol Water Quality Control Board (RWQCB). The RWQCB has
approved the Corps' proposed ground water monitoring
program. The dredged material from the Oakland Harbor
improvement project will be barged to an EPA/Corps approved
ocean disposal site.

Bay Plan Polcies on Poj, in part, state that "The Seaport
Plan provides for expansion and/or redevelopment of port
facilities at ... Oakland ... " and "Further deepening of
siip channel s] Car] needed to accmmodate expected growth
in ship size and improve terminal productivity ...". This
is the purpose of the Oakland Harbor Deep-Draft Navigation
Improvements project.
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Summarv

Based an a review of the relevant portions of the San Francisco
Plan and on the information contained in the enclosed list of

references, the proposed Oakland Harbor Deep-Draft Navigation
Improvem nts project is csistent with the San Francisco Bay Plan to
the maximum extent practicable.
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The U.S. Army Corps of Engineers, San Francisco District
Consistency Determination On The

Oakland Harbor Deep-Draft Navigation Improvements Project
(BCDC Consistency Determination No. CN 12-87)

References

1. "Draft Oakland Outer and Inner Harbors Dee-Draft Navigation
Improvements, Draft Design Memorandum Number 1 and
Supplement to the Enviromental Impact Statement, Alameda
County, California", dated September, 1987

2. San Francsco Bay Conservation and Development Commission
(BCDC) letter dated October 19, 1987, Subject: Request for
Concurrence with Consistency Determination Proposed
Navigation Improvements, Oakland Harbor (BCDC Consistency
Determination No. CN 12-87)

3. U.S. Army Corps of Engineers, San Francisco District letter
to BCDC dated October 30, 1987

4. California Department of Fish and Game Memorandum to Mr.
Gordon Van Vleck, Secretary for Resources, dated November 2,
1987, Subject, Draft Supplement to the Environmental Impact
Statemnt (DEIS) Oakland Inner and Outer Harbor Improvements
SCH 87081823

5. U.S. Army Corps of Engineers, San Francisco District letter
to Ms. Linda Martinez, State Lands Commission, dated
December 3, 1987

6. BCDC letter dated December 24, 1987, Subject: Corps of
Engineers Proposed Navigation Improvements, Oakland Harbor:
BCDC Consistency Determination No. CN 12-87

7. U.S. Army Corps of Engineers, San Francisco District letter
to Mr. Roger B. James, California Regional Water Quality
Control Board, dated January 21, 1988, requesting water
quality ct for the dredging of the Oakland Outer
and Inner Harbors and disposal of the dredged material at
the Alcatraz site

8. U.S. Army Corps of Engineers, San Francisco District,
Prtposed Oakland Groundwater Monitoring Plan, January 1988

9. "Oakland Harbor Deep-Draft Navigation Improvements Design
Memorandum Number 1 and Final Supplement To The
Environmental Impact Statement, Alameda County, California",
dated March, 1988
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10. California Regional Water Quality Control Board - San
Francisco Bay Region letter dated March 3, 1988, Subject:
GrOUndwater Mcntoring Program for Mcnitoring the Impact of
th Oakland Inner and Outer Harbors Navigaticnal Improvement
Project
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DetaJiled prol ect Descridn

oaklard outer -a4bL. T proposed plan of improve t is deeening
the harbor f=t -35 feet to -42 feet ML.W and wideing the south side of
the Bar Chauiu1 from 800 feet to 900 feet. The apex of the bend betwen
the Bar and Entranc Charuvls will be removed and the north side of the
canl widened. The knoll adjacent to the end of the Seventh StreaZ
Coaplex is proposed for rmrval. The "dogleg4' at the norztheastern end of
the Seventh Street Terminal will be eliminated, ard the turning basin will
be relocated and enlarged by widenirg the north side of the dcannal
oposite berths 32 and 33 (formerly D and E) in the Matscn Terminal near
Project Mile 2.0. At Project Mile 2.25, aproimately 1,900 feet of
hanel will be widened 350 feet to accommoate the existing wharf. In

the final 4,600 feet of the project, the berths will be widenm to 125
feet, wich will narro the channel to a width which varies frm 850 to
600 feet).

Oakland Inner Har . he pr sed plan of improvement specifies the
deepeniM of the Inner Harbor cannel from -35 feet to -42 feet ML
betwe the Entrance Ca l reach and the Clay Street Pier, a distance of
approximtely 4 miles. T proosed plan also includes widening within
the Entrance Charral Reah as follows:

The northern channl bcirary will be moved northward to coincide with
the U.S. Pierhead and Bulkhead line off the end of the Sevefth Street
Terminal, and then taper in to et the existing channel limit at
appraimate Project Mile 1.0.

The southern dannel boundary will be shifted south by 200 feet at the
turn into the Entrance Reac, and by 150 feet beyond the turn. East of
the mouth of the Middle Harbor, the widene danel will taper in to mwt
the existing channel limit at approximte Project Mile 1.0.

The modificaticns described above result in a diaral width of 1,180
feet off the southeast corner of the Seventh Street Terminal which
traruiticra to 720 feet at apromately Project Mile 1.0. The channel
then gradually narrows to a miniym width of 435 feet betwen the stcne
jetties near Project Mile 1.6, then widens to 460 feet, and flares out to
575 feet at the beginning of the channel bend opposite the terminals for
the American Pre Idwts Lines. This dhamuel bed will be widened to a
mximm width of 900 feet, and then taper to 600 feet to I the existing
width of the charl. Additional project features include providing a
1,200 foot diamter turnin basin betmen the Scnitzer Steel Products
CapmaI ard the Alamed Gateay Properties, and providing a 1,000 foot
radius fan-shaped area adjacent to the eastern end of the Charles P.
Howrd Terminal. The project reach will terminate approximately 550 feet
went of the Wter Street tube.

hA existing U.S. Navy Sanitary Sewer Export Main, a 16-inch diamter
cast iron pipe located under the Inner Harbor ChwnTl at aproximate
Project Mile 2.5, mist be lowered to acomoate the proposed channel
improvet.0. Drsdqinq of the ship channel nsitates relation of the
-xisting Seer main from an invert elevation of -45 feet MLLW to a depth
apr.dimtely 12 feet lower.

EXHIT D



STATE OF CALIFORNIA -ECPGE DE JKME.IAN Go.eor

SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
THIRT ' AN NESS AVENUE, SUITE 2011

SAN FRANCOSCO, CA 94102-0080
,HONE. 4151 557-3686

March 4, 1983

Department of the Army
San Francisco District, Corps of Engineers
'-7 '.lain St:e

San Francisco, :alifornia 94106-1905

?Ianning,,Engineering Division

SUBJECT: Procosed Corns of Encineer's Dredging of
OaKtand Outer and :nner Haroors
BCDC Consistency Determination No. C; 12-87)

Gentlemen:

This is to confirm our receipt of your request to withdraw the Corps
consistency determination for dredging the Oakland Outer and Inner Harbors
4ated February 1, 1988. You indicate that the Corps anticipates resuomitting
a consistency determination for a modified project by >[arch 10, 1988. Please
sunmit an oriainal and six copies of your complete request so that we may
circulate the information as required for a 28-day review period to federal
and state reviewing agencies. Depending upon when we receive tne Corps
request, we will schedule the consistency determination for Commission
hearing and vote on our first free agenda.

Very truly yours,

JOAND .r UDO, I

Permit Analyst

osLL/mm

:ccioger Golden, Cocos of --ngineers Planning
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS

211 MAIN STREET

SAN FRANCISCO. CALIFORNIA 94105 - 1905

February 26, 1988

Environmental Branch

Ms. Joan L. Lundstrom
Permit Analyst
San Francisco Bay Conservation
and Development Commnission

30 Van Ness Avenue, Suite 2011
San Francisco, Ca 94102-6080

Dear Ms. Lundstrom:

We respectfully request that you withdraw our Consistency
Determination No. CN12-87 and proposea amendment to Consistency
Determination currently scheduled for 3CDC hearing on March 3, 1988.

As you are aware, the Corps is in the process of modifying the Oakland
Outer Harbors Deep-Draft Navigation Improvements Project to reflect ocean
disposal of the dredged material.

We anticioate re-submitting a Consistency Determination package on or
before March 10, 1988 in order to be scheduled for BCDC hearing on April
7, 1988 and BCOC vote on April 21, 1988.

Thank you for your consideration of this matter. Any question should
be directed to Mr. Roger Golden of my staff at (415) 974-0444.

Sincerely,

William C. Angel
Chief, Planning/Engineering Division



STATE OF CALIFORNIA GEORGE DEUKMEJIAN Go-ernor

SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
THIRT'Y VAN NESS AVENUE. SUITE 2011
SAN FRANCISCO, CA 94102 6080

PHONE. 4151 5573686

Feriary 4, 988

Colonel Galen H. Yangahara

District Engineer

Department of the Army
Corps of Engineers, San Francisco District
211 Main Street

San Francisco, California ?4105-1905

SUBJECT: BCDC :onsisn-encv Determinatlon 'lo. 2
Federal Agencv: Decartmen- -noe Army, Corns of Engineers

7entatively Set for Hearino on march 3, ,938

Dear Colonel Yan :canara:

On Feoruary 1, i938, we received the Corps of Enaneer's consistency
eterinaton tor 7-.en orocosed deecening of toe naviqao-on Cnannels at OaKland
oer and :nner Ha:Dors and Jisposal of the dredge scoi-ls at the Alcatraz s-

oosa site -ion credredgng Df million CUoi2 vards Df Alcatraz materials

'o an ocean disposai sloe. The consistency de-erminaoion nas oeen designated

as onsistency Determination Nio. C.' 1-87.

;4e are scneduling the matter for punlic hearing at the Commission
meetl( n of March 3, 1988, one first meeting that would allow us to follow our

regular puoli: noti.ing orocedures. The Commission vote is scheduled for

'i.arn 1", ")88. ?iowever, federal regulations require tnat Tne Commission make

a final determnation on a consistency determination within 45 days from

rceipco of one request, inich would oe Marcn 16, 1988. BCDC staff therefore
r-cests that the Corps of Engineers grant a 15-day extension for Commission

review of the consistency determination as provided for in the federal
regulations (15 CFR Section 930.41(c)). ?lease respond to this request in
w r t ng.

Your staff has indicated to is that the proposed pro"ect may change
prior to Commission action on tnis request. For example, The amount of

Jredging and location of spoil disposal may change. The Corps must submit a

new consistency determination for the new project which thoroughly addresses

the consistency of its proposed project with all the relevant sections of the

McAteer-Petris Act and San Francisco Bay Plan policies. The new project would



Colonel Galen H. Yanigahara

Feoruary 4, 1988
Page 2

then be reviewed, puoii notices sent, and a new Commission nearina and vo-e
scheduled. The 45-day review period for the new pro~ect 4ould Oegin wnen -.,e
new consistency determination and suppot'inq information is received. Snoui
you have any questions in this regar, onease call.

"Iery tly yours,

AN NDSTROM
Permi- Analyst

-, mm

::c Roger ;oijen, Pianning and Engneering Division, ]orps it Encgneers



DEPARTMENT OF THE ARMY
SAN FRANCISCO OISTRICT. CORPS OF ENGINEERS

4: , 211 MAIN STREET
SAN FRANCISCO, CALIFORNIA 94105 - 1905

February 1, 1983

vi ronmental Branch

M-. Alan Pendleton
Executive Director
San Francisco Bay Conservation

and Development Ccmuission
30 Van Ness Avenue
San Francisco, CA 94102

biBJTECr: Request for: 1) Concurrence with Consistency Determination on the
Oakland Outer and Inner Harbors Dep-Draft Navigation Improvements
(BCDC Consistency Determination No. LN 12-87); and 2) amendment to
Consistency Determination No. L 13-85 to reflect the Oakland Harbor
Annual Maintenance Dredging Requirement of 600,000 Cubic Yards

Dear Mr. Pendleton:

Pursuant to Section 930.34 of the National Oceanic and Atospheric
±ainistration (NQAA) Federal Consistency Regulations (15 CER 930 et seq.), the

U.S. Army Corps of Engineers, San Francisco District has prepared a Consistency
Determination for the Congressionally authorized project as described in the
"Draft Cakiand Outer and Inner Harbors DeeD-Oraft Navigation Irprovements,
Draft Design Memorandum (GOM) Number I and Supplement to the Envirornnentai
L-pact Statement (SEIS), Alameda County, California", dated September, 1937.
This document was provided to you as an enclosure to our September 23, 1987
letter.

The Corps has determined that the proposed project is consistent to the
"'.mxamum extent practicable" with the San Francisco Bay Plan. Please refer to
paragraph 4.5 (page 33) in the GEI4, Appendix E of the draft SEIS. Also, please
refer to the additional information provided in our October 30, 1987 letter to
Ms. Lundstrom, of your staff, and the enclosed information which responds to
your December 24, 1987 letter concerning the subject project Consistency
Determination. Your staff has indicated that the additional information hicth
may be gathered through the SEIS is essential to BC deliberations. The
inference that BCDC concurrence with the Corps' Consistency Determinaticn can
not occur until ccrpletion of the Final SETS irplies that the State holds f-;iaI
:ecisicn (veto) over a Congressionally authorized Federal navigation project.
It is a Corps responsibility to decide whether or not the Oakland Harbor
navigation improvement project should proceed. This additional informaticn is
sulmitted in accordance with the provisions of 15 CFR 930.39 which guides me Ln
determining the appropriate information to provide BCDC in support of my
Consistency Determination.



-2-

Annual maintenance dredging qu' tities following the navigaticn
improvements to the Oakland Outer and Inner Harbor channels are esti.ated' tc be
600,000 cubic yards (cys.). The current BCDC Letter of Agreement for
Consistency Determination No. 13-85 (issued on March 6, 1986, as amended
through September 15, 1987) reflects an Oakland Harbor annual maintenance
dredging quantity of 500,000 cys. The Corps requests that Consistency
Determination No. 13-85, Table 1, raw 4, column 2, be amended to read "600,0C0"
cys.

BCDC cncurrence with Consistency Determination No. CN 12-87 and BCDC
amemnt to Consistencv Determination No. 13-85 is requested pursuant to 15
CFR 930.41 of the NOAA Federal Consistency Regulations. Questions snculd be
directed to Mr. Roger Golden of my staff (telephone 415-974-0444).

Sincerely, /

/ Gale~n~ y HYaifaqihar-a
/ iColonel,j gorps of Engineers
I District--Engineer

EnclosAre



Additional Information To Support
The U.S. Army Corps of Engineers, San Francisco District

Consistency Determination On The Oakland Outer and Inner Harbors
Deep Draft Navigation Improvements

(BCDC Consistency Determination No. Ca 12-87)
And

Amendment To Consistency Determination No. CN 13-85 For
Annual Maintenance Dredging Of 600,000 Cubic Yards From

The Oakland Outer and Inner Harbors

1. Ref :

a. "Draft Oakland Outer and Inner Harbors Deep-Draft Navigation
Improvements, Draft Design Mewrand Number 1 and Supplement to the
Environmental Impact Statement, Alameda County, California", dated
September, 1987 (previously provided to BCDC under Corps cover letter
dated September 23, 1987)

b. San Francisco Bay Conservation and Development Ccmnission (BCDC)
letter dated October 19, 1987, Subject: Request for Ccurrence with
Consistency Determination Proposed Navigation Improvements, Oakland
Harbor (BCDC Consistency Determination No. 01 12-87)

c. U.S. Army Corps of Engineers, San Francisco District letter dated
October 30, 1987

d. California Departnent of Fish and Game Memorandum to Mr. Gordon 'an
Vleck, Secretary for Resources, dated November 2, 1987, Subject: Draft
Supplement to the Environmental Impact Statement (DEIS) Oakland LTner
and Outer Harbor Improvements SCH 87081823, enclosure 1

e. U.S. Army Corps of Engineers, San Francisco District letter to Ms.
Linda Martinez, State Lands Commission, dated December 3, 1987,
enclosure 2

f. BCDC letter dated December 24, 1987, Subject: Corps of Engineers
Proposed Navigation Improvements, Oakland Harbor: BCDC Consistency
Determination No. CN 12-87

g. U.S. Army Corps of Engineers, San Francisco District letter to Mr.
Roger B. James, California Regional Water Quality Control Board, dated
January 21, 1988, requesting water quality certification for the
dredging of the Oakland Outer and Inner Harbors and disposal of the
dreied material at the Alcatraz site, enclosure 3

h. U.S. Army Corps of Engineers, San Francisco District, Proposed Oakland
Groundwater Monitoring Plan, January 1988, enclosure 4



". Additional Information:

The following additional information responds to the topical items (in the
order presented) of reference item l.e. This additional information will be
included in the forthc minq (a copy of which will be distributed to BCDC) FL-ial
SEIS for the Oakland Outer and Inner Harbors Deep-Draft Navigation Improverets
project.

Toxics

The Corps has conducted the appropriate sediment sarpling and testing
(physical, chemical, and biological) of the material to be dredged from the
Oakland outer and Inner Harbor Channels and disposed at the Alcatraz (SF-ll)
aquatic site. This sediment testing protocol and test results as contained in
reference l.a. was provided to the San Francisco Bay Regional Water Quality
Control Board (M= ) in September 1987. Following submittal of the sediment
test results to the ICB, the ICB requested the industrial areas such as
Schnitzer Steel and the former Todd Shipyards adjacent to the navigation
project be investigated for potential toxic chemicals. Due to the concerrs
related to possible contamination from land based activities at the Schnitzer
Steel Coqpany and at the former Todd Shipyards, the Corps, in cooperation with
the Port of Oakland, collected sediment samples which are currently being
tested by contract laboratories. The results of this additional sediment
testing are expected to be available during the first week of February 1988 and
will be provided to the 1UCB. On January 21, 1988, the Corps requested water
quality certification from the 1WCB (reference 1.f.). The Corps has requested
that the RWQCB provide certification for the project no later than March 15,
1988.

Turbidity

The following addresses turbidity effects on Bay fisheries from dispcsal
of the Oakland Outer and Inner Harbor dredged material at the Alcatraz site.

Tere are no scientific data to establish a cause and effect relationship
between turbidity associated with dredged material disposal at Alcatraz and the
purported decline of fisheries in San Francisco Bay. Naturally occurring
levels of turbidity and suspended sediment often exceed levels caused by
disposal of dredged material and the turbidity or suspended sediment load in
the Bay attributable to dredged material disposal is very small.

The Corps of Engineers has monitored dredged material disposal operations
at the Alcatraz disposal site and found turbidity to be localized and short
term in duration. Maxinm turbidity in disposal plumes was exceeded by
naturally occurring levels of suspended sediments in some shallow areas of San
Francisco Bay by several magnitudes. Also, backgr'id levels of suspended
sediment in the vicinity of the disposal site are controlled by tidal stages
and not by the rate of dredged material disposal nor by current velocity as
would be expected if resuspension of sediment contributed significantly to
increase local turbidity. Sediment laden waters fra the shallow areas of the
Bay and Delta and the relatively clear coastal waters sweep across the central
Bay with each change of the tide. San Francisco Bay's enormous tidal prism
affects the turbidity of large areas of the Gulf of the Farallones, the central



Bay, and to a lesser extent, the south Bay and San Pablo Bay. An estimated 170
million cubic yards of sediments are suspended annually by wind generated waves
and currents in the shallow areas of the Bay. Sediment suspended in San Pablo
Bay on a typical windy summer afternoon can be transported miles to the ocean
or miles upstream to the Delta on the next tidal cycle. The interface between
the sediment carrying water from upstream and the relatively clear water from
the ocean can be seen from boats, planes, bridges, and even high rise
buildings. The interface is most noticeable in the stmuer months.

Frequently encountering "mxtky water"l should be expected by fishermen
working San Francisco Bay. Muddiest water should be expected by fishermen in
the central portion of the Bay near the end of an ebb tide during windy days or
at the end of an ebb tide immediately after the windy period. Alleged higher
turbidity in the Bay during 1986 and 1987 does not correlate to disposal of
dredged material at the Alcatraz site. Disposal of dredged material in that
period of time was consistent with previous years' activities. Additionally,
during late summer and fall of 1986, when the highest level of turbidity is
alleged, dredged material disposal activity was lower than it had been for
several previous years as turbidity monitoring of the Alcatraz site was being
ccnducted as part of the Alcatraz Dredged Material Disposal Monitoring Study.
Turbidity measurements in the vicinity of the Alcatraz disposal site have
clearly demonstrated the back and forth movement of turbid and relatively clear
water across the site (Winzler and Kelly, 1985; SAIC, 1987). Turbidity
readings have been taken continuously or at very short intervals to show the
pattern and to detect increases due to dredged material disposal. Monitoring
results have shown that turbidity in the near vicinity of the Alcatraz site is
overwhelmingly determined by the back and forth movement and not by the level
of dredged material disposal activity nor by the speed of the currents.

The data provided to BCDC by the California Department of Fish and Game
(reference item 1.d.) to support the fishermen's claim of unexpected "muddy
water", consist of turbidity measurements taken at three sites in the central
portion of the Bay. The monthly turbidity measurements were taken by secchi
disks which can only measure surface turbidity. No effort was made to repeat
turbidity measurnts at the same point in the tidal cycle or to delineate
whether the ocean or estuary side of the tidal interface that moves back and
forth across the region was being measured. Due to the wide range of potential
monitoring results and the scarcity of data points, skewing of the study
results is possible. Without reviewing data from other measurements of
turbidity collected throughout the Bay over a longer period of time, it is
presumtuous to declare the Bay as being more turbid.

Conclusions based on exiguous data sets can also be inaccurate or easily
misinterpreted. The Department of Fish and Game has indicated that turbidity
in 1986-87 was higher than the 1980-85 time period. What is not indicated is
that the highest level of turbidity occurred in 1983. The "unexpected"
turbidity level in 1987 was the third highest of those occurring during the
1980-87 time period. Inferences are that fishing is bad due to turbidity.
However, fishing in 1983, during the period of highest turbidity, was good.
Fishing in 1986 was better than in 1987 even though turbidity in 1986 was
higher than in 1987. Finally, dredged material disposal during the 1986
fishing season (the period of time the Department of Fish and Came alleges as



having the highest level of turbidity) was at the lowest level of activity in
several years. Careful analysis of the data supplied to BCDC by the Department
of Fish and Gae show no correlation between dredged material disposal and
turbidity levels and dubious correlation between increased turbidity and the
decline of fishing in San Francisco Bay.

In addition, Department of Fish and Game data does not support the claim
that the May to October time frame is historically considered clear-water
months. Aiso, their statement ignores the movement of the interface between
relatively clear ocean waters and sediment laden waters of the Bay back and
forth through the central Bay.

MdiIM at Alcatraz

The Alcatraz (SF 11) dredged material disposal site was intended to serve
as a dispersive disposal site. Historically, more than 85% of all dredged
material discharged at the Alcatraz site was carried away by the strong tidally
dominated currents. Of the proposed 7.0 million cubic yards of material to be
dredged from the Oakland Harbor deepening project and disposed at Alcatraz,
recent studies have shown an estimated 37.5% of the material would be retained
at the disposal site (SAIC, 1987). The proposed dredging of 2.7 million cubic
yards from Alcatraz represents a conservative estimate of the 7.0 million cubic
yards of disposed material expected to be retained at the site. Therefore, the
proposed rehandling of material expected to be retained at the Alcatraz site
effectively achieves zero bathymetric inpacts at the SF 11 site. The Oakland
Harbor deepening project will not reduce the Alcatraz disposal site capacity.
The Corps recognizes the issues of continued future use of the Alcatraz
disposal site. These issues associated with long term management plans for use
of the Alcatraz site will be addressed in the Corps' "Central San Francisco Bay
Projects Disposal Study", carrently underway.

The following addresses the BQX concern about whether the proposed
disposal at Alcatraz will result in material dispersion to adjacent areas wtih
then will require further dredging. An estimated 170 million cubic yards of
sediments are suspended annually by wind generated waves and currents in the
shallow areas of the Bay. Monitoring results have shown that turbidity at the
Alcatraz disposal site area is determined by the back and forth (east-west)
movement of tidal stages. In a "wrst case" analysis of dredged material
disposal at Alcatraz, it could be concluded that dredged material disposal
activities increase Bay maintenance dredging by four percent annually.
Basically, dispersion of dredged material from Alcatraz causes a negligible
amount of additional dreding in adjacent areas.

The Corps has been coordinating closely with the WCB, Alameda County
Flood Control and Water Conservation District, and the Port of Oakland, over
the last several months to achieve an acceptable ground water monitoring plan.
As a result of the January 5, 1988 meeting among the above mentioned parties,
the Corps of Engineers agreed to consider two alternative monitoring progr.s.
Reference item 1.h., enclosed, describes the Corps' proposed ground water
monitoring plan. This munitoring plan has been transmitted to the RWCB for
review and acceptance. The Corps anticipates RwCB staff approval of the
mnitoring plan during the week of February 8th. BCDC will be provided the



results of the 14QCB's action on the monitoring plan as soon as it is
available. Until then, BC may contact either Dr. Teng-chung Wu
(415-464-0899) or Mr. Dan Tmen lis (415-464-1325) of the RP= staff.

State Lands Camission

B3C has requested the Corps to provide evidence of having responded to the
concerns of the State Lands Cmmission. By letter dated November 2, 1987, the
State Lands Conmission informed the Corps of the need to secure a State
dredging permit for the use of the State-owned mineral reserve lands. The
Corps, in a letter dated December 3, 1987 (reference item l.e.), declined to
apply for a dredging permit from the State Lards Comnmission on the basis that
Coress exercised its dominant right under the Comrce Clause of the
Constitution to make reasonable improvements in navigation without the need to
apply for State permits.





STATE OF CAIFORNIA GEORGE DEUKMEJIAN ~.,,

SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
THIRTY VAN NESS AVENUE, SUITE 2011

,AN FRANCISCO CA 94102-6080

Decemoer 24, 1987

Department of the Army
'oros of Engineers
San Francisco District

>1 Main Street
San Fr ancisco, CA 94i05-1905

"T NN: Wi .li am C. Angeloni
Chief, ?lanninq/Engineering Divisi cn

SC9CE CT: Corrcs of Enaineers Procosedi Navigation -morovements, Dakland
DaOEr: 3CDC Consistency Determination No. CN I2-87

ien- Iemen:

We are writing to provide you with some guidance regarding how to most
expedi tiously proceed to receive a finding of concurrence from the Commission
:)c ./our oroposal to dlo navigational idredging it t:ne -akiand Hlarbor.

As you are aware, one of tne Bay commission' a ri-mary missions is to
ass~ire tnat develooment of ?ott 4acili-.ies proceeds so *:hat tne Bay Area ports
can me competitive wit:n other West Coast marts. 2he Da~land ?iaroor dredging
project is an essential cart of port i4eveloomen-. The Commission therefore

wdill want to find the corps Jredging project consistent with its Management:
Program. in order to do so it must hiave information o)n the project's effects
on water quality which demonstrates tnat the project is consistent with the
Commission's policies on water qualit:y, fisn and wildlife, and dredging.
Screcifically, th e Commission will need -o determine whether:

i. 7the spoils contain toxic materials which could detri-
mentaily affect thne fish and wildlife resources -of the 3ay:

2. Disposal of spoils at Alcatraz will cause turzidity 4nich
will detrimentally affect fisheries;

3. The spoils wdill me dispersed to "he ocean or c-ontribute to
the mounding prociem at Alcatraz; and

4. The dredging will adversely affect any aqui fers.
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We believe the most efficient way to provide the Commission with enougn
information to answer these questions is to gather the information as part of
tne environmental analysis of the project and to submit the information as
part of your consistency determination after the environmental document has
oeen circulated and corrected to include comments. We were pleased to see
that the Corps had extended the comment period for the environmental report so
nat all interested Darties will oe able to express their opinions regarding

project effects and understand the Corps will be revising its report in

resoonse to these comments.

7oxics

As you are aware, the Commission has chosen not to concur that projects
ire consistent win the fish and wildlife policies in its federally approved
,ianagement program prior to tne Regional Water uality Control Board, San
Franclsco Bay Region (Regional Board) making a finding regarding the amount of

toxicants mresent in t e spoils and tneir potential to cause adverse impacts.

This decision is based on the Commission's amended Bay Plan policies on

dredging which state, in part, "Prior to authorization of dredging or the

disposal of dredged materials in the Bay, the Commission should assure that

adequate testing of the sediments will be done and the sediments will be

dredged and disposed of consistent with the requirements of the Regional Water
2uality Control Board and the Environmental Protection Agency. :n order for

the Regional Board and toe Environmental Protection Aqency (EPA) -o provide
the Commission with such assurances, they need the results of adequate testing
*of the sediment in the project area.

In order to make a determination regarding the presence of toxics, the
Commission will need the Regional Board's comments on the tests and an
analysis of the results of the tests. As part of its environmental review the
Corps should conduct the appropriate tests and submit them to the Regional
Board. As part of its consistency determination, the Corps should provide a
letter from the Board stating they have reviewed the test data and find that
dredging will not have an adverse affect on the beneficial uses of Bay waters.

Turbidity

In order to provide the Commission with adequate information regarding

the project's effect on Bay fisheries, the Corps will need to analyze the
impact of project turbidity on fisheries as part of its environmental report.
The Commission has received many letters from fishing interests and fish and
wildlife agencies stating they believe the disposal of spoils at Alcatraz has

significantly affected fisheries. Data has also been provided to support this

position. The Corps will need to provide as part of its consistency

determination supporting evidence for any statement it makes regard.ng the
project's effect on fisheries.
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Mounding at Alcatraz

The mounding problem at Alcatraz is a recent phenomenon: neither tne

accumulation nor the dispersal pattern to surrounding areas appear to De

completely understood. The Oakland Inner and Outer Harbor dredging project is

among the largest dredging projects ever to be undertaken in the Bay and is

only one of many large dredging projects proposed for the next several years.

Therefore, a decision based on incorrect or insufficient information could

have a significant effect on other projects and the economy of the Bay Area.

The new dredging for this project totals 7 million cubic yards. The Corps
proposes to remove 2.4 million cubic yards of material from the Alcatraz site

and to place 6.5 million cubic yards of dredge spoils at Alcatraz, resulting

in a net increase of 4.1 million cubic yards. The Corps estimates that about

37.5% (pg. 31 SEIS) of the deposited material will be retained at the site.

This dispersal rate is quite different than that provided by the Corps as

recently as 1984, when it estimated that dredge spoils deposited at Alcatraz

from the Baldwin Ship Channel would disperse compietely. The Final E:R for

the Baldwin Ship Channel (May, 1984) stated that the mounding is 'apparently a

one-time occurrence*...from...*unauthorized deoris placed at the site.'

However, it was discovered after the project was complete !hat the dredge

material was not completely dispersed even though it was slurried.

The Commission's first concern will be whether tme Alcatraz site

capacity will me used up by this project, thereby requiring otner aopicants
to find alternative locations for jisposal. The costs and feasibility of Bay

dredging projects could oe significantly affected by the need to use

alternative disposal methods. These costs could be particularly difficult for

small marinas or flood control districts to bear. We tnerefore believe that

the environmental report should include a factual and frank discussion of the

capacity of Alcatraz, tne anticipated life of the Alcatraz site, and long-term

management plans for the Alcatraz site.

The Commission's next concern will oe whether the oroposed Alcatraz
disposal will result in spoils being dispersed to adjacent areas wicn, in

turn, will require further dredging. We believe analysis of dispersal

patterns from the Alcatraz site should be provided as part of the Corps'
environmental report and its consistency determination.

Aquifers

The Commission will also be concerned about tne effect of the project on
freshwater aquifers. You anticipate this issue will be resolved shortly.
Please provide a written statement as part of your consistency determination
from the Regional Board and the Department of Water Resources stating they are
satisfied the project will not adversely affect ground waters in the project
area and that further monitoring is not required. :f future monitoring is
required, please describe the monitoring program.
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State Lands Commission

Please provide evidence that you have responded :o the concerns of -he
State Lands Commission which owns lands directly adjacent to the Alcatraz
disposal site.

in conclusion, we believed the continued operation and improvement of
the Oakland Outer and inner Harbors are essential to the entire economy of tne
Bay Area. However, the Commission must be able to make the necessary findings
that the project is consistent with its policies. We are desirous of working
with you so that this project can be approved. BCDC staff will De glad to
meet with you to discuss this project.

JOAN L. LUNDSTROM
Permit Analyst

cc: Corps of Engineers, Rod Chisholm, Environmental Branch
Port of Oakland, Walter Aoernathy, ED
Regional Board, Michael Carln
Environmental Protection Agency, Patrick Cotter
State Lands Commission, Fred Sled
Save the Bay, Barry Nelson
Sierra Club, Donna Kokobun
CBE
United Anglers
Commissioner Marion Otsea
Commissioner Jay Soper



DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS

211 MAIN STRKET

SAN FRANCISCO, CALIFORNIA 94105 - 1905

30 October 1987

Environmental Branch

Ms Joan L. Lundstrom
Permit Analyst
San Francisco Bay Conservation
and Development Connission

30 Van Ness Avenue, Suite 2011
San Francisco, CA 94102-6080

Dear Ms. Lundstrom:

We appreciate receiving your timely letter, dated October 19, 1987, on
our request for concurrence with Consistency Determination for the
authorized Oakland Harbor Navigation Improvement Project, Alameda County,
California. We have reviewed your letter and your stated concerns. Your
request for additional information and time for providing information to
the Commission members is not unreasonable. However, we wish to provide
our initial thoughts on the additional information needs you have
outlined.

1. Sediment tests for contaminants. The tests performed for Oakland
Harbor sediments represent the statutory tests as required by Section
404(b) of the Clean Water Act and Section 103 of the Marine Protection
Research and Sanctuaries Act. The tests are considered more comprehensive
than the testing approach for San Francisco Bay disposal under
consideration by the Regional Water Quality Control Board (RWQCB) and the
Environmental Protection Agency (EPA). Specific mention was directed
toward the area adjacent to Schnitzer Steel. If there are particular
known contaminants of concern in the waterway, we would appreciate their
identification to ensure that appropriate testing either has been
performed or appropriate additional testing can be identified.

Based on our preliminary analysis of the Alcatraz mound, removal of
material from the Alcatraz site is not expected to adversely affect the
Bay's water quality. As you are aware, disposal of material at the
Alcatraz site was based on elutriate tests which provide an indication of
contaminant release into the water column. Such tests of material at the
Alcatraz site have indicated no adverse impact to the water column. We do
not anticipate that contaminant release would be enhanced by the dredging
of material from the Alcatraz site.
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2. RWQCB determination regarding underground aquifers. We have been
coordinating closely with the RWQCB staff regarding this subject.
Additional information has been collected by the U. S. Navy during the
past year. The shallow Merrit/Posey aquifer is considered a limited
potential resource, and that natural geomorphic processes along the
Oakland/Alameda shoreline exposed it to seawater intrusion prior to
extensive urban development. The authorized construction depth of 42 feet
MLLW will not affect either the Merrit/Posey aquifer, the Alameda
Formation aquifer, or the protecting aquitard. We expect to resolve this
issue with RWQCB staff in the near future.

3. Mounding at Alcatraz. There appears to be some confusion in your
analysis of the estimated quantities of material to be disposed at the
Alcatraz site. We have tailored the channel design of both project areas
to reduce the quantities and project costs from those documented in our
respective feasibility reports, while maintaining navigation efficiency
and safety. We view the pre-dredging of the Alcatraz site as a means to
eliminate the potential cumulative effect of the Oakland project at the
Alcatraz site. The Oakland report does not address the on-going disposal
activities outside of the scope of Oakland project authorization. We
recognize the problems of on-going disposal activities at the Alcatraz
disposal site and the continued use of the Alcatraz site will be addressed

( in our Central San Francisco Bay investigations. The estimate of disposal
activity at the Alcatraz site between 1987 - 1992 is a conservative
estimate which includes the Oakland project.

We do not understand the 4.1 million cubic yards, referred to as a net
increase in your letter. The expected annual average 7 million cubic
yards (2 million contributed by new work and 5 million by maintenance)
represented our estimate of disposal activity for the period between 1987
- 1992. Approximately 10 million cubic yards of new work was expected for
the five year period (including the Oakland, San Francisco, Navy and
Richmond projects). New work initially scheduled in 1987 included
dredging for the Missouri Homeporting and the Port of San Francisco
container facility. The Oakland projects were initially scheduled for
construction independent of each other, although there was expected
overlapping of dredging. However, estimates change as demonstrated by the
delay in implementing the Homeporting project. Since the Outer Harbor and
Inner Harbor projects involve the Port of Oakland, the two project areas
have been combined into one project for construction efficiency. Our SEIS
describes the recently estimated quantities for the Oakland Outer Harbor
and Inner Harbor areas as follows:

Project Area Estimated Quantity Total

Oakland Outer 3.3 3.3
Oakland Inner 3.7 3.7

Total 7.0
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The removal of 2.7 million cubic yards (based on the total 7 million
cubic yards of Federal and non-Federal dredging) from the Alcatraz site is
based on our analysis of material type from the Oakland Harbor Project.
The amount of material to be dredged is based on physical characteristics
of the dredged material and not on costs attributable to the project as
you have suggested.

4. Other Information.

a) Your request for specific correspondence from State Lands
Commission, RWQCB and EPA in order that the Bay Commissioners can assess
the views of these agencies may present a hardship on our construction
schedule. We will consider all views on the proposed disposal activity
including those of the three mentioned agencies. In the case of the RWQCB
and EPA, both have similar statutory requirements as your agency. RWQCB
is required to furnish its certification or deny certification. EPA is
expetted to concur on the use of the ocean disposal site and the Alcatraz
disposal site or furnish its denial and reasons supporting its
determination. If BCDC desires these determinations prior to rendering
its concurrence on our consistency determination, we will make every
attempt to secure the RWQC3 and EPA views prior to seeking consistency.
in this case, our contract schedule Mill be dependent on the Commission's
action.

b) As you are aware, the use of the Alcatraz site has been based on
maximum dispersal and this concept has not changed. The authorized
Oakland project was based on the use of the Alcatraz site with optimum
dispersal. We have not changed our views based on the claims by the Fish
and Wildlife Service that disposal at the Alcatraz site increases
turbidity in shallow water, spawning areas, since natural perturbations
are far more significant than increases that may be related with disposal
activities at the Alcatraz site. We recognize that Bay fishing interests
have claimed a direct relationship between a recent marked decline in
angling success and the material dispersal at the Alcatraz site related to
disposal, and even the dredging activity itself. As such, we have
responded to the views of the fishing interests in our letter, dated 23
October 1987, and will examine the turbidity concerns further.

c) The scope of the overall project should have inc'uded the
dredging/disposal requirements of the Port of Oakland. Our new sutmittal
for concurrence with our consistency determination will include the
estimated quantities associated with the Port of Oakland's oerths as well
as a recommended revision to CN 13-85.

L
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By this letter, we respectfully request that you withdraw our
consistency determination in order that we can better detail our responses
to your concerns and to allcw for a more amenable schedule for the
Commission's processing requirements. We also hope to clarify any
misinterpretation of the information you have reviewed. We again
appreciate your expeditious review of our consistency determination and
look forward to obtaining the Carmission's concurrence.

Sincerely,

William C. AgelcFi
Chief, PlanniniEng/neeriLng Division

---



STATE OF CALIFORNIA GEORGE DEUKMEJIAN G rnr

SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
THIRTY VAN NESS AVENUE, SUITE 2011

SAN FRANCISCO, CA 94102-6080
PHONE (415) 557-3686

October 19, 1987

Department of the Army
Corps of Engineers
San Francisco District
211 Main Street
San Francisco, California 94105-1905

ATTENTION: Col. Galen H. Yanagihara

SUBJECT: Request for Concurrence with Consistency Determination
Proposed Navigation Improvements, Oakland Harbor
(BCDC Consistency Determination No. CN 12-87)

Gentlemen:

On October 5, 1987, BCDC received a request from the Corps of Engineers
for concurrence with a consistency determination for the dredging of Oakland
Harbor. Staff has reviewed the request and cannot concur with the request
because inadequate information has been submitted by the Corps.

The Corps propose- to dredge 6.5 million cuoic /varls of mat-ril from
the Oakland Harbors, deposit the dredge spoils at the Alcatraz disposai site,
and predredge 2.4 million cubic yards of material from Alcatraz to an ocean
disposal site. The consistency determination is prepared in compliance wt2
the Coastal Zone Management Act of 1972 which states, in part, that "eacn
Federal agency conducting or supporting activities directly affecting the
coastal zone shall conduct or support those activities in a manner whicn Is,
to the maximum extent practicaole, consistent with approved state management
programs...." Department of Commerce, National Oceanographic Administration
Regulations, Section 930.34(b) further states, in part, that 'A consistenc-'
determination should be prepared of sufficient information to determine
reasonably the consistency of the activity with the State's management
program, but before the Federal agency reaches a significant point of
decision making in its review process....'

Staff reviewed the information submitted and concluded that the Corps
has not suomitted sufficient information for the 2ommrssion to determine
whether the proposed pro3ect is consistent witn the policies of tne San
Francisco Bay Plan or the McAteer-Petris Act, the state legislation whnih
established the Commission and therefore cannot concur with the Corps
determination. We believe the proposed dredging of Oakland Harbor raises
significant issues regarding water quality, both in terms of possible release
of toxic materials in the dredge spoils and possible adverse affects on the
Merritt-Posey acquifer in the Oakland Estuary and regarding the continued
mounding at the Alcatraz disposal site. The McAteer-Petris Act states in
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Section 66600, in part, that "the public has an interest in the bay as a
most valuable single natural resource of an entire region.. .and that the bay
operates as a delicate physical mechanism in which changes that affect one
part of the bay may also affect all other parts .... ' Bay Plan Policies on
Dredging state, in part, that "prior to authorization of dredging or the
disposal of spoils in the Bay, the Commission should assure that adequate
testing of the sediments will be done and that the sediments will be dredged
and disposed of consistent with the requirements of the Regional Water Quality
Control Board and the Environmental Protection Agency ...."

information Needed

We believe that the following additional information must be suomitted:

1. Sediment Tests for Contaminants. The Corps has completed a
series of Dioassay, bulk sediment and elutriate testing of five areas within
the Oakland inner and Outer Harbors. From these tests, the Corps has con-
cluded that the material "is suitable from a chemical standpoint for disposal
at Alcatraz and at an ocean disposal site, pursuant to the requirements of
3cztion 404 of the Clean Water Act and section 103 of the Marine Protection
Research and Sanctuaries Act." However, the information does not include
any confirmation y the Regional Water Quality Control 8oard (RWQCB) or by
the Environmental Protection Agency (EPA) that the sedimenz tests are compre-
hensive and complete and that they believe the proposed project will meet tneir
requirements for water quality.

We are particularly concerned aoout dredging in the turning basin
area of the inner Harbor which abuts Scnnitzer Steel and Todd Shipyard facili-
ties. Schnitzer Steel recently applied for a permit and withdrew because the
Commission felt that a plan for containing toxic contaminants must be prepared
prior to a hearing before the Commission. Past industrial practices at steel
yards and shipyards on shore and in the water were not monitored for toxic con-
taminants. There is a strong possibility that dredging this area to a deeper
depth may uncover previously undisturoed contaminants and may disburse them
throughout the Bay by depositing the material off Alcatraz.

Another concern is that sufficient testing of sediments at the
Alcatraz disposal site is completed to indicate that these sediments are
suitable to disposal at an ocean site. The Supplemental EIS, on page A-9,
states that bioassay and bioaccumulation tests are currently being conducted.
The results of these tests are not included or analyzed in the information
submitted. we believe this information must be complete before the Commission
can determine whether the removal of 2.4 million cubic yards of material will
not adversely impact the water quality of the Bay.
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While the Commission has separate authority regarding water

quality, it also relies heavily on opinions of the RWQCB and EPA concerning

the impacts of a project on water quality. Therefore, to assure the Commission

that the project will be consistent with the requirements of RWQCB and EPA, you

should submit letters from these agencies that discuss in some detail their

analysis and conclusion regarding the affects this project is likely to have

on the water quality of the Bay.

2. RWQCB Determination Regarding Underground Aquifers. Staff

previously indicated its concern that known underground fresh water aquifers

under the Inner Harbor may be adversely impacted by deeper dredging. The

Supplemental EIS further investigates the characteristics of the Merritt/Posey

Aquifer. The assessment concludes that increasing the channel depth would not

result in an increase of salt water intrusion and cause degradation of the

groundwater resource of the acquifer. Since the Corps project will signifi-

cantly deepen the Inner Harbor Channel, we are concerned that the aquifer will

not be adversely affected. Therefore, we wish written assurance that, as a

result of the additional Corps investigation, the RWQCB is satisfied there

will be no adverse impacts on groundwater in the area and that further

.onitor-ig is not required.

3. Mounding of Alcatraz Dredge Disposal Site. The Commission recently
concluded a study of the problem of in-Bay dredge disposal sites. Within the

next few years this and several other major dredging projects will signifi-

cantly increase the amount of dredge spoils placed at Alcatraz annually. Page

21 of Appendix B outlines the amounts of new and maintenance dredging proposed

by the Corps, but does not include dredging by other entities. For the years

1987 to 1992 the Corps estimates that a total of 7 million cubic yards will be
deposited annually at Alcatraz, consisting of 2 million cubic yards of new

dredging and 5 million cubic yards of maintenance dredging. It appears that

this estimate is low because the Oakland Harbor dredging alone will generate

a total of 7 million cubic yards of dredge spoils without predredging at

Alcatraz.

If this project results in a net increase of 4.1 million cubic

yards of material (not including the Port of Oakland dredging), the total

amount of dredge spoils for 1988 could be a minimum of 11.1 million cubic

yards without any other new .dredging projects occurring. This large amount

of dredge spoils will accelerate the mounding problemi at Alcatraz. We do not

believe statistical analysis has been provided to conclude that removal of 2.4

million cubic yards of spoils to an ocean disposal site is an amount sufficient

to offset the placement of 6.5 million cubic yards which may thus exacerbate

the problem of mounding at Alcatraz. We request that the Corps provide

additional information to justify that the amount of predreged material is
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sufficient so as to not create additional mounding in the succeeding years.
It appears that the amount of spoils to be removed from Alcatraz is based on

cost benefit and not on mitigating the problem of mounding.

In addition, we are concerned that the Corps has not completed
the final SEIS for this project. The Draft SEIS is now being circulated to
appropriate government agencies, interested organizations, and the public for

review. This step of the process will not be complete until November 9, 1987.

Commission staff is commenting separately on this document. It appears that

the Corps will not complete the environmental review process until some time
after it has asked the Commission to act on the consistency determination

request. We believe the information gathered from the final SEIS will be
essential to the Commission's deliberations.

4. Other Additional Information. In addition we request further

information on the following:

a. The area directly adjacent to the Alcatraz disposal
site is owned by the State of California and managed
by tht- State Lands Zomission. Since a major quantity

of dredge material is proposed to be added to the
Alcatraz disposal site, we are concerned that the
State Lands Commission has been informed of tne
project so that their concerns are recognized. Please

provide evidence of correspondence with the State
Lands Commission.

b. The recommended plan for the project as outlined on
pages 5 to 7 of the Draft Design Memorandum does not
include a description of what specific steps will be
taken to minimize dispersal of sedimentation through-
out the Bay and optimize dispersal of sediments to the
ocean. Concern has been expressed by the Fish and
Wildlife Service that the project could contribute to
the decline of fish populations by increasing turbidity
in shallow areas where spawning occurs. Please outline
the steps you propose to undertake to address this
concern in terms of the type of dredging methods to be

used, the times of dredging, and whether dredging will

be precluded during herring spawning season.

c. The scope of the Corps project is unclear. From
the information provided the project will remove
6.5 million cubic yards of material from the Oakland
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Harbors, depositing that amount at the Alcatraz
disposal site. An additional 2.4 million cubic
yards will be removed by the Corps from Alcatraz and
deposited at an ocean disposal site. The project
does not include work by the Port of Oakland to dredge
an additional .5 million cubic yards of material from
Oakland Harbor or to remove an additional .3 million
cubic yards from Alcatraz to deposit at an ocean
site. It is unclear when the Port of Oakland will
request approval from the Commission and undertake
their work.

Also the document states that this project will
generate an add:tional 100,000 cubic yards of annual
maintenance dredging. The Letter of Agreement for
Consistency Determination CN 13-85 authorizes the
Corps to maintenance dredge 500,000 cubic yards from
the Oakland Harbor Channels is included in for 1985 to
1990. The Corps request should include a request for
Consistency Determination No. CN 13-85 to be amended
to include the additional material.

The Commission received the Corps request for consistency determination
on October 5, 1987. The Commission must act upon a consistency determination
request within 45 days of receipt of the request, which would be November 19,
1987, unless you request a 15-day extension. Since the project is considered
to be a major consistency determination, a hearing and vote before the Commis-
sion are required. The Commission generally hears a project at one meeting,
then votes upon the request at a regularly scheduled meeting two weeks later.
This matter is tentatively scheduled for a hearing on November 5 and a vote on
November 19, 1987. However, this schedule does not allow time for the Corps
to submit the additional information we believe is necessary for staff to make
a favorable recommendation on the request and does not allow 28 days notice
time for other interested agencies to comment. In order to meet this time
schedule the Corps would need to submit the additional information by the day
you receive this letter. We do not believe such a schedule is feasible.

Therefore, by this letter we are requesting a 15-day extension. Only
one 15-day extension is allowed under CFR Regulation 930.41(b). If a 15-day
extension is granted, the Commission would hold a hearing on November 19 and a
vote on December 3. In order for the staff to meet the statutary requirements
for mailing material to the public and the Comnission we must have the informa-
tion no later than Cctober 26. As you can see, even with a 15-day extension
because of the type of information lacking, the time schedule is difficult if
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the Corps desires a favorable recommendation from the Commission. If the
Corps does not submit additional information and insists on holding a hearing,
we believe that the Commission will most likely not concur with the request

because of insufficient information.

Staff will be glad to meet with you and discuss this request further.

Please call me at your convenience.

Very truly yours,

JOAN L. LUNDSTROM
Permit Analyst

JL'L/mm

cc: Corps of.-Engineers, Rod Chisholm, Environmental Branch;
pLan Walls, Environmental Branch

Port'of Oakland: Walter Abernathy, Executive Director
San Francisco Bay Regional Water Quality Control Board,

Attn: Michael Carlin
U. S. Environmental Protection Agency, Attn.: Patrick Cotter
St'ae Lands Commission: Fred Sledd
Commissioner Jay K. Soper
Commissioner Marion Otsea
Commissioner Judith Ayers
Gary Schnitzer
John Berry, Alameda Gateway
Citizens for a Better Environment
United Anglers
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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, CORPS OF EMIOINCERS

211 MAIN S"RIETSSAN FRANCISCO. CALIFORNIA 9410S - 1905

September 23, 1987

Mr. Alan Perdleton
EcB:utive Director
San Francisco Bay Cervatin

and Development Comission
30 Van Ness Avenue
San Francisco, California 94102

Dear Mr. Pendleton:

pursant to section 930.34 of the National oceanic ar AtnX#eriC
Aiistration (NOA) Federal CsistercY Regulations (15 CYR 930 et sea.), the
Cops of Engireers, San Franciscr District has prepared a Consistency
Determination for the conressionally authorized project described in ther enclosed, "Draft Oakland Outer and Inner Harbors ep-Dr-aft Navigation
I" ru nts, Daft Design Memoradum Number 1 and Supplement to the
Envirarmita1 Impact Stataernt, Alameda County, Caifornia".

The Corps has determieid that the proposed project is consistent to the
"maximum extent practicable" with the San Francis= Bay Plan. Please refer to
paragraph 4.5 (page 33) in the GEM, and Appendix E of the SEIS. Annual
mintin3n quantities to be dredged from the Oakland Harbor Channels will be
approximately 600,000 cys. Maintenane dreing for this project coverir
Fiscal Years 1985 throh 1990 was inclded in the Letter of Agrmnt for
COnsistenCy Determiration No. CN 13-85 (Issued on March 6, 1986, As Amended
through Septemb~er 15, 1987).

Your ccrren with Our determinLatin within 45 days is request&
pursuant to seation 930.41 of the Regulations. If you have questicns or
require additnal informaticn, please c=rtact Ms. Patricia J. Duff of cur
Envizutal BarKh at (415/974-0441).

Sir.-mraly,

Galn HYanagihara
Poe Corps of Dngineers

Enclineer
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APPENDIX E

DRAFT SEIS COMMENTS/RESPONSES



DRAFT SEIS OAKLAND INNER AND OUTER HARBORS
DEEPENING PROJECT, ALAMEDA, CALIFORNIA

COMMENTING AGENCIES, GROUPS, AND INDIVIDUALS
as of December 30, 1988

FEDERAL

United States Department of Commerce, National Marine Fisheries
Services (NMFS) - page E-1

United States Department of Commerce, National Office of Ocean and
Coastal Resource Management (OCRM) - page E-5

United States Department of Commerce, Office of Charting and Geodetic
Services (OCGS) - page E-7

United States Department of Interior, Environmental Project Review
(USDI) - page E-9

• United States Department of Interior, National Park

Service (NPS) - page E-14

United States Environmental Protection Agency,
Region IX (EPA) - page E-16

STATE

California Regional Water Quality Control Board (RWQCB) - page E-29

California Resources Agency
California Department of Fish and Game (CDFG) - page E-32
Department of Transportation (CALTRANS) - 4 - page E-39
Department of Transportation (CALTRANS) - District 4,

Transportation Studies Branch - page E-42
Department of Water Resources (DWR) - page E-44

San Francisco Bay Conservation and Development
Commission (BCDC) - page E-46

State Lands Commission (SLC) - page E-51

COUNTY/CITY

Association of Bay Area Governments (ABAG) - page E-53

Bay Area Rapid Transit District (BART) - page E-54

County of Alameda, Public Works Agency (Alameda,PWA) - page E-56

City and County of San Francisco, Clean Water Program (San Francisco,
CWP) - page E-58

i



PUBLIC INTEREST GROUPS

Bielen and Peterson, Law Office of - petition with 100 signatures
(BP) - page E-61

California Natural Resources Federation (CNRF) - page E-63

California Striped Bass Association (CSBA) - page E-66

California Voters - petition with 25 signatures
(CV,petition) - page E-68

Citizens for a Better Environment (CBE) - page E-69

Commercial Fisherman's Association (CFA) - page E-94

Golden Gate Audobon Society (GGAS) - page E-96

Golden Gate Fishermen's Association (GGFA) - page E-98

Golden Gate Port's Association (GGPA) - page E-101

Heller, Ehrman, White and McAuliffe, Attorneys
(HEWM, Attorneys) - page E-103

Marin Audobon Society (MAS) - page E-115

Oceanic Society, S.F. Bay Chapter (SOS) - page E-117

Oceanic Society, Washington Executive Office (OS) - page E-121

Pacific Coast Federation of Fishermen's Association, Inc.
(PCFFA) - page E-132

United Anglers (UA) - page E-134

Ventana Aluminum (VA) - page E-141

INDIVIDUALS

Larry Allen Banks
Ronald Burch - page E-144
Christine Conceicao - page E-146
Sam Lackey - page E-148
Victor C. Norling - page E-150
Victor Norling 12-3-87 - page E-152
Pat Osborne - page E-153
G. Gasper - page E-155
Raymond Wanser - page E-157
Elizabeth Walsh (+ 8 identical letters signed by other individuals)

- page E-157
Frank Yakushi - page E-159

LETTERS RECEIVED AFTER CLOSE OF COMMENT PERIOD

League of Women Voters of the Bay Area
Peninsula Conservation Center Foundation

ii



OAKLAND HARBOR

CATEGORIES OF COMMENTS ON SEIS

CateQory # Subject

1 GROUNDWATER - Merrit-Posey, Alameda
Formation, aquifer, wells, monitoring

2 WATER QUALITY - sediment testing, chemical
analysis, bioaccumulation, bulk sediment,
bioassay

3 OCEAN DISPOSAL - Site 1 M, nearshore site,
Zone of Siting Feasibility (ZSF), Ocean
Vessel Monitoring System (OVRMS), radar net,
Section 102 and 103 site selection criteria,
deepwater site, site off the Continental
shelf, etc.

4 ALCATRAZ PREDREDGING AND DISPOSAL - slurry
disposal, turbidity, life of site, mounding,
water quality concerns, impacts on fish and
other biological resources, cumulative
impacts

5 IMPACTS ON FISHERIES, COMMERCIAL AND SPORT
FISHING, OTHER BIOLOGICAL RESOURCES -
declines in dungeness crab, declines in fish
populations, destruction of habitat,etc.

6 LAND JURJTSDICTION - National Park Service,
State Lands, need for permits, geodetic
markers

7 SCOPE OF PROJECT - scope unclear,
insufficient studies, inadequate studies,
need to consider additional alternatives

8 OFFSHORE LEASING - offshore mineral
development, oil leases

9 ECONOMICS, MITIGATION and MONITORING - need
for and cost of mitigation, monitoring,
cost/benefit ratio, economic analysis, cost
of transporting dredge material

10 TRANSPORTATION - increased truck traffic,
interference with BAPT

11 PROCEDURAL - request for additional
information, coordination incomplete or
inadequate, elevation to CEQ

12 LEGAL - legal reqirements, Clean Water Act
(Sect. 404), NEPA, BCDC

iii
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ZONE OF SITING FEASIBILITY ANALYSIS
FOR THE

SAN FRANCISCO/GULF OF THE FARALLONES
OCEAN DREDGED MATERIAL DISPOSAL SITE

February 1988

1.0 INTRODUCTION

1.1 PURPOSE

The San Francisco District of the U. S. Army Corps of Engineers is
evaluating candidate ocean sites for disposal of dredged sediments from
San Francisco Bay. The Corps of Engineers (COE), in consultation with the
Environmental Protection Agency (EPA), has been investigating candidate
ocean sites with the intent of the EPA designating a permanent ocean site
for dredged material under Section 102 of the Marine Protection. Research,
and Sanctuaries Act (MPRSA) of 1977 and EPA's Ocean Dumping Regulations
and Criteria (40 CFR 220-225, 227-229). No ocean sites are presently
available for disposal of fine-grained material dredged from navigation
projects within the Bay.

1.2 REPORT ORGANIZATION

This report documents the initial review process for identifying general
areas within which unconfined, open water disposal of dredged material
could take place. In Chapter 2, a general description of the area
evaluated, the operational considerations, and the economic factors are
presented in order. Afterwards, the presented factors are evaluated to
delineate the ZSF. The evaluation is based on review of the available
literature and information obtained through recent field investigations in
the study area.

1.3 PROCEDURES FOR SITE DESIGNATION

General procedures and criteria for designating ocean disposal sites are
specified in the Ocean Dumping Regulations (40 CFR 220 (July 1, 1986) et
sea.) which implement Title I of the Marine Protection, Research. and
Sanctuaries Act. The COE and the EPA have added to this general framework
by developing the concept of the ZSF (COE/EPA 1984; Science Applications
International Corporation 1986). The ZSF analysis defines the area within
which disposal of dredged material would be feasible based on operational,
economic, and regulatory criteria. Candidate disposal sites within this
zone are then evaluated according to environmental criteria. The EPA has
determined that an Environmental Impact Statement (EIS) or its functional
equivalent will be issued by the EPA for each of its disposal site
designations under Section 102 of the MPRSA (Memorandum of Understanding
BEtwee the Department of the Army and the Environmental Protection Agency
1987). The EIS prepared for this ocean disposal site designation will
contain an evaluation of each of the candidate sites within the Zone of
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Siting Feasibility, including the preferred site. The Environmental
Impact Statement prepared for this designation will be issued by Region IX
of EPA; COE will be a cooperating agency. The EIS will comply with all
aspects of the National Environmental Policy Act (NEPA) (42 U.S.C. 4341 et
s.). The major steps necessary to designate an ocean disposal site as
outlined in the Ocean Dumping Regulations and the COE and EPA policy are
shown in rigure 1-1.

1.4 NEED FOR AN OCEAN DISPOSAL SITE

There is currently no ocean disposal site available near San Francisco Bay
to receive fine-grained dredged material. An ocean disposal site which
had been used previously for such material, the Farallon Islands site, was
given interim designation by the EPA in 1977 (40 CFR 228.12(a)). Final
designation of that site was not pursued because the site was located
within the Gulf of the Farallones National Marine Sanctuary (Figure 1-2),
established in 1982. According to regulations that designated the
sanctuary, disposal of dredged material within the sanctuary boundaries is
prohibited except as may be necessary for national defense or to respond
to an emergency threatening life, property, or the environment (15 CFR
936.6). The only other dredged material disposal site offshore of San
Francisco Bay is the Channel Bar site adjacent to the Main Ship Channel.
This site is currently available for disposal of material "...which is
composed primarily of sand having grain sizes compatible with naturally
occurring sediments at the disposal site and containing approximately five
percent of particles having grain sizes finer than that normally
attributed to very fine sand (0.75 mm)" (40 CFR 228.12 (b)(22)).

Historically, a large portion of the sediments dredged from San Francisco
Bay have been disposed of at a site located south of Alcatrz Island in
San Francisco Bay (Figure 1-3). Approximately 3.8 million m (5 million
yd3 ) of dredged sediments are disposed of at the Alcatraz site annually.
This volume includes material from maintenance dredging of existing
navigation projects by the San Francisco District of the COE, as well as
material dredged by other government agencies and private parties under
permits granted by the COE under Section 404 of the Clean Water Act.

The Alcatraz Site is currently shoaling. The average depth of the site is
expected to decrease to about -13.7 m (-45 ft MLLW) by 1989 or 1990 if
disposal of dredged material at the site continues at the present rate.
Continued accumulation of dredged material at the site after this point
will result in severe impacts to existing dredging and disposal
operations. Hopper dredges would be unable to navigate in areas of the
site less than -11.9 m (-39 ft) MLLW. Present COF policy is to continue
disposal of sediments from most government and private dredging projects
at the Alcatraz disposal site, providing the material is acceptable for
aquatic disposal under Clean Water Act and local regulations. It is
anticipated that periodic removal of a portion of the accumulated materiai
at the Alcatraz site will be undertaken with disposal at the ocean site.
Removal of 1.9 million m3 (2.5 million yd ) is proposed for 1988.
Thereafter, annual removal is expected to be 1.1 million m3
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(1.5 million yd3 ) of sediment. This removal rate is considered adequate
because approximately 70% of the material disposed of at the Alcatraz site
is expected to be dispersed and carried from the site by tidal currents.

Disposal of sediments from several new COE navigation projects planned
over the next ten years cannot be accommodated at the Alcatraz site.
Because land disposal alternatives are limited, the COE is planning either
ocean disposal or disposal at Alcatraz with rehandling of material to the
ocean. Potential COE dredging projects from 1988 to 2007 that could
include ocean disposal are listed in Table 1-1, along with the volume of
material to be dredged and the proposed project start dates. For the
purpose of this analysis, it is assumed that all projects will be
constructed and that disposal will occur at the ocean disposal site. The
volumes of material planned for ocean disposal are presented in Figure 1-4
for 1988 through 1997. After 1997, it is anticipated that the selected
site will ke used for the annual disposal of the 1.1 million m (1.5
million yd ) of sediment removed from the Alcatraz disposal site.
These are the only known projects for which ocean disposal is planned or
has been proposed at this time.

Quantities and project specific data from those listed projects will be
used throughout this Zone of Siting Feasibility Analysis and in the
subsequent Site Selection and Site Designation Reports. However, the
ultimate goal is designation of an ocean site to receive dredged material
from any proposed dredging project in San Francisco Bay where the proper
permi has been obtained from the COE and the material has been determined
to be suitable for discharge at the designated ocean site.
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TABLE 1-1: PLANNED DREDGING PROJECTS WITH OCEAN DISPOSAL 1988-2007

Project Volume of Sediments Start Date
(million yd 3 )

Oakland Inner Harbor 4.2 May 1988

Oakland cuter Harbor 3.1 May 1988

Richmond Harbor Phase I 1.4 Oct 1989

Richmond Harbor Phase II 3.6 unscheduled

J.F. Baldwin Ship Channel Phase III 12.6 unscheduled

Proposed Initial Dredging at Alcatraz 2.5 June 1988*

Total Annual Maintenance at Alcatraz
(1989-2007) (based on 1988 start) 28.5

TOTAL 55.9

* Estimated scheduled start; presently, unscheduled
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2.0 ZONE OF SITING FEASIBILITY

2.1 INTRODUCTION

EPA's Ocean Dumping Site Designation Delegation Handbook for Dredged
Material (SAIC 1986) provides the following guidance:

"In this phase, the geographic area of consideration must first be
defined. Reasonable distance of haul is a determining factor and will
be affected by such considerations as available dredging equipment,
energy use constraints, costs, and safety considerations. Then,
within this 'Zone of Siting Feasibility' (ZSF), a preliminary
analysis, based on available data, is applied to identify and map
reach boundaries for critical resources as well as zones of
incompatibility. Such critical areas and resources may include
clustered areas of geographically limited fisheries and shell
fisheries, navigation lanes, beaches, and marine sanctuaries."

2.2 ANALYSIS TO DETERMINE BOUNDARY LOCATION

2.2.1 APPROACH

For this analysis, the outer limits of the ZSF are determined by
operational and economic constraints. Operational factors include
equipment type and availability, sea condition limitations, marine traffic
safety, disposal surveillance, and environmental monitoring of the
disposal site. Economic factors are primarily controlled by the haul
distance to the disposal site but can also be affected by equipment type
and availability, weather or sea conditions, and fuel use.

2.2.2 OPERATIONAL CONSIDERATIONS

2.2.2.1 Euipment type and availability. Appropriate equipment type for
each dredging job is determined by the density of the sediments to be
dredged, the distance to the disposal site, and equipment maneuverability.
Of the types of dredging work undertaken in the Bay, hydraulic pipeline,
hopper, and clamshell dredging; only clamshell dredging in conjunction
with barge transport appears practical. A pipeline extending several
kilometers through the Golden Gate to the designated site is not
feasible. As haul distances increase, hopper dredges spend a higher
percent of time hauling and a smaller percent of time actually dredging,
and become less efficient. For the ZSF analysis it is assumed that all
dredging and subsequent transport to an ocean site will be by clamshell
dredge and disposal barge and that a sufficient number of tugs and barges
are available to satisfy dredging needs.
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2.2.2.2 Sea condition limitations. The relative calm of San Francisco
Bay contrasts sharply with the wave environment in the Gulf of the
Farallones. Prevailing west-northwest to north-west winds drive waves
onshore during the summer months. The strongest waves however, are
generated by low pressure storms travelling west to east across the
Pacific in winter months. In both instances, the main ship channel across
the San Francisco Bar (Figure 2-1) is likely to be the most difficult to
navigate during ocean disposal operations. The rapid rise of the sea
floor at the bar increases wave height and the irregular bottom topography
induces refraction. Beyond the bar, where the sea is less affected by
bottom topography, conditions are not expected to vary significantly with
distance from shore. Duration of exposure to the relatively hostile sea
conditions of the Gulf of the Farallones will increase as haul distance
increases.

The tug and ocean certified barge configuration deemed most appropriate
for the projects requiring ocean disposal cannot operate safely when wave
heights exceed 3.0 m (9.8 ft.) and wave periods are nine seconds or less.
The occurrence of wave heights of 3.0 m (9.8 ft) with periods of nine
seconds or less over the past five years at a station near the Farallon
Islands is about 6.5%. Coincidence of these waves with seasonal Pacific
storms and their immediate after-effect is high. The frequency of Pacific
storms in the winter season and their rarity at other times of year will
compel ocean disposal operators to schedule operations seasonally.

2.2.2.3 NaviQation safety. The United States Coast Guard (USCG) has
established marine traffic separation lanes and vessel movement reporting
systems to aid in safe navigation of the waters of San Francisco Bay and
more recently, the ocean immediately offshore from San Francisco Bay. The
monitoring of a portion of the Gulf of the Farallones near the Golden
Gate, was initiated after an incident between a commercial vessel and a
smaller fishing boat that resulted in loss of life. For both the Bay and
the ocean offshore from San Francisco Bay, inbound and outbound vessels
are routed to separate unidirectional lanes similar to boulevards.
Precautionary areas are established where traffic lanes intersect or
vessels enter, leave, or cross the established lanes. The Offshore Vessel
Movement Reporting System (OVMRS) is utilized by the USCG to monitor
vessels transiting the ocean outside of San Francisco Bay by radar within
about a 51.9 km (24 nmi) radius of Pt. Bonita in good weather and by radio
within a 70.5 km (38 nmi) radius of Mt. Tamalpais (Figure 2-2). The
voluntary radio information service provides advisory information on other
vessel's identities and positions, weather, and routes. The radar net
provides relative locations of vessels to one another and to the shore.

The tug and barge configuration most likel for ocean disposal of dredge
material is one tug towing two 2294 m (3000 yd3 ) or two 3058 m
(4000 yd ) barges. The barges would be towed in tandem with 91 to 183 m
(300 to 600 ft) separating each vessel; the total length of the tow can
approach 366 m (1200 ft). Disposal vessels are expected to travel at 9.3
km/h (5.0 kn) within the bay and 7.4 km/h (4.0 kn) in the ocean. The
configuration and overall length of the tow require a large turning
radius.
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The slow moving and wide turning tugs with disposal barges in tow will
encounter or be overtaken by numerous other vessels in ocean waters
offshore from San Francisco Bay. other vessels include commercial cargo
and tanker vessels entering and leaving San Francisco Bay, ships and
submarines of the U.S. Navy, a large commercial fishing fleet working the
broad continental shelf, other tugs and barges, and numerous sport fishing
and recreational craft. Often these encounters will occur at night or
during periods of dense fog endemic to these waters. Repeated trips, at
varying intervals, outside of the established traffic lanes will be
required for disposal of dredged material at the designated site. Often
the vessels encountered outside of the traffic lanes will be smaller
fishing or recreational craft operating without on-board tadar to detect
the presence of other vessels. Designating a disposal site within the
radar range enables the U.S. Coast Guard to monitor the relative position
of disposal vessels with respect to other traffic during the entire trip
to the disposal site and to report potential collisions or unsafe
conditions to all parties via the established radio channels.

Many of the incidents involving towed barges recorded by the U.S. Coast
Guard's Vessel Traffic Service (VTS) in San Francisco Bay involve broken
lines and free drifting barges. Disposal operations confined to the OVMRS
radar net would facilitate early detection of such occurrences in ocean
waters and would expedite assistance from the Coast Guard.

2.2.2.4 Surveillance Constraints. Surveillance to insure disposal is
occurring at the designated coordinates or to observe other aspects of
disposal operations cannot be accomplished by the OVMRS alone. Strict
observation of the radar image of the disposal vessel would only allow
oversight of the route taken by the pilot; it would not record when or
where the discharge of dredged material occurred. To insure proper
disposal, instrumentation may be installed aboard each disposal vessel
that records position and draft with respect to time. Such a system is
now in operation in New York Harbor and associated offshore disposal sites
(Tetra Tech 1986; U.S. Coast Guard 1986). Range of similar
instrumentation is sufficient to cover at least a 185 km (100 nmi)
radius. The exigencies of surveillance of disposal activity are not
likely to restrain the size of the Zone of Siting Feasibility (ZSF).

2.2.2.5 Site Monitoring Operations. A program will be established by EPA
and COE to monitor the environmental effects of disposal of dredged
material at the designated ocean disposal site. Distinctly different
approaches to monitoring may be required dependent on the depth of the
water at the disposal site and the material to be disposed. For example,
fine unconsolidated or moderately consolidated material from some
locations in the Bay may disperse in either very deep or very shallow
sites. Preliminary numerical modeling of fine, unconsolidated dredged
material discharges indicate that a portion of the dredged material may
entrain water during descent through the water column and can achieve
neutral buoyancy in cooler, denser water found between 183 to 229 m (600
to 750 ft). This material can then be transported many kilometers from
the site by the prevalent currents at the time of disposal. It also
follows that the less dense, unconsolidated deposit that results from
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disposal of similar material in shallow water near shore, may be subject
to extensive resuspension by storm and wave induced currents. Both the
deep water and the shallow site may be dispersive for this type of
material Dense, more consolidated material from some proposed dredging
projects within the Bay, is expected to fall almost vertically to the
bottom after discharge at any disposal site, regardless of depth. The
same material would be more resistant to resuspension in shallow water
sites. Separate disposal sites for the two types of material are
impractical because of increased nonitoring costs and increased
environmental impacts. Consequently, practicable physical monitoring of
an ocean dredged material disposal site designated to receive dredged
material from all projects in San Francisco Bay, may suggest siting within
the 183 m (100 fathom) depth contour.

Methods of analysis exist that will address the fate of dispersed
material. If EPA and COE accept similar analyses in a program to monitor
deep water sites, the impediment to siting beyond the 183 m (100 fathom)
contour will be removed. Of the ninety-six disposal sites offshore of the
continental U.S., only two are at depths of 183 m (100 fathoms) or greater
(see Appendix B). The monitoring programs are still being developed for
the two deep water sites and are unavailable to assist in this analysis.
Comprehensive monitoring of the disposal of a small amount of dredged
material at the 183 m (100 fathom) contour in 1975 may suggest methods for
monitoring some impacts of disposal in deeper water (COE, 1975).

Generally, the costs of monitoring will increase with distance from San
Francisco Bay and increase more rapidly with increases in depth. However,
monitoring cost are expected to remain a small portion of the total
project costs. The ability to monitor all of the material and the
accuracy of measurements will decrease with increased depths, but within
the 183 m (100 fathom) and away from the surf zone near shore, monitoring
will be more practicable. Monitoring of a disposal site restricted to
dense, consolidated dredged material at a site substantially deeper than
183 m (100 fathoms) is also feasible. Additionally, the final site
monitoring program is likely to be site specific and will not be
determined until the site selection process has been completed.

2.2.3 ECONOMIC CONSIDERATIONS

2.2.3.1 Assumptions for Cost Analysis. The COE developed cost estimates
for direct ocean disposal of the material from each of the listed
projects. Assumptions made for the cost analysis are presented elow.
Thi costs were based on the calculated dredging costs per 0.76 m (1.0
yd ) of dredged material and transport costs per 185 m (0.1 nmi) of haul
distance to the disposal site. The following assumptions were used to
develop the estimates:

Type and volume of material to be dredged;

The estimated volume of material to be dredged in each
anticipated project is given below: Oakland Inner Harbor,
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3.2 million m3 (4.2 million yd 3 ); Oakland Outer Harbor,2.4 million m 3 d Richmond Harbor Phase

I, 1.1 million mn (1.4 3million yd ); Richmond Harbor
Phase II, 2.8 million m (3.6 million yd J.F. Baldwin
Ship Channel Phase II, 9.6 million m (12.6 million
yd3); Initial dr~dging of Alcatraz Site, 1.9 million m3

(2.5 million yd ); and total maintenance dred ing of
Alcatraz Si~e through year 2008, 21.8 million m (28.5
million yd ).

The in situ sediment density will range from 1.3 to 1.8 g/cc
(81.2 to 112.4 lb/ft 3 ). 3)Average in situ density will be
1.57 g/cc (98.0 lb/ft ).

Particle size will range from clay to coarse sand, but most
of the material will be clay with a median grain size c.2
0.004 mm (0.00016 in).

Specific gravity of the material is 2.7.

The average density of matefial in the disposal barge will
be 1.57 g/cc (98.0 lb/ft ).

Period of operation;

Dredging and disposal will occur an average of 25 days per
month.

Hauling efficiency is reduced by 6% due to weather related
conditions.

Dredging and disposal equipment;

The required equipment is available.

A clamshell dredge with barge transport and disposal is the
most efficient method of operation.

Each tug will be used to tow one or two barges to the
disposal site. Towing of more than two barges
simultaneously would be unsafe.

Separate cost estimates were developed for three
configurations: one tug with two barges, one tug with four
barges, and two tugs with sx barges. Each configuration
was evaluatsd with 2294 m (3000 yd 3 ) barges and again
with 3058 m (4000 yd 3 ) barges to yield six separate
cost estimates.

Production rates;

Bucket size is determined by the density of the sediments to
be dredged.



Dredging time is determined by incremental times for the
following activities: loading bucket, lifting bucket from
bottom to clearing bulkhead, swinging over barge, releasing
material, swing back to cut area, repositioning bucket, and
lowering bucket to the bottom.

Disposal time is determined by the time required to travel
to and from the disposal site and the release period.

Equipment ownership and operating costs;

Equipment ownership costs are calculated based on the
following factors: straight line depreciation, interest on
capital investment, taxes, insurance and storage, and
repairs.

Operating cost include the following elements: payroll,
fuel, water and dockage, small tools, lubricants, and
subsistence and quarters.

Navigation;

Disposal vessels will travel within the established shipping
lanes within San Francisco Bay. Vessels will use the San
Francisco Main Ship Channel (Figure 2-1) for 15.4 km
(8.3 nmi) from the Golden Gate Bridge, before turning with
traffic into the southbound traffic lane in the Gulf of the
Farallones. Disposal vessels will leave the traffic lane
and proceed directly to the disposal site when that can be
accomplished safely and without traversing a U.S. Navy
submarine operating area.

Disposal vessels will travel at 9.3 km/h (5.0 kn) within the
Bay, and 7.4 km/h (4.0 kn) in the ocean.

Price Levels

All cost estimates are based on the value of 1987 dollars.

2.2.3.2 Results of Costs Analysis. The results of the cost estimates for
each tug and barge configuration are shown for each project in Figures Al
- A5 in Appendix A. The dredging and disposal costs for each project and
configuration are presented in Appendix A by Tables Al - A5 for three
distances from the Golden Gate Bridge: 0.2 km (0.1 nmi), the distance at
which this initial cost starts to increase, and 64.8 km (35 nmi), t-
approximate distance to the edge of the continental sheif. The results of
the cost estimates for the Oakland Inner Harbor proj. ct are given in
Figure 2-3 and Table 2-1 as an example.

For each project, the construction costs per 0.8 m3 (1.0 yd 3 ) of
material for each of the one tug configurations are initially similar.
rhe production rate is the key factor controlling the shape of the curve.
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TABLE 2-1: OAKLAND INNER HARBOR DREDGING AND DISPOSAL COSTS PER YD3 OF
DREDGED MATERIAL AS A FUNCTION OF DISTANCE TO THE DISPOSAL
SITE.

Tug- Barge Distance Cost
Configuration From GGB/a/ pe

(nmi)/b/ yd3

One Tug, Two 3,000-yd3 barges

0.1 $ 3.61
3.2 $ 3.61
35.0 $15.90

One Tug, Two 4,000-yd3 barges

0.1 $ 3.70
6.4 $ 3.70

35.0 $12.15

One Tug, Four 3,000-yd 3 barges

0.1 $ 3.96
12.8 S 3.96
35.0 $ 8.65

One Tug, Four 4,000-yd3 barges

0.1 $ 4.13
19.2 $ 4.13
35.0 $ 6.74

Two Tugs, Six 3,000-yd 3 barges

0.1 S 5.60
31.9 S 5.60
35.0 $ 6.05

Two Tugs, Six 4,000-yd 3 barges
0.1 $ 5.84
35.0 $ 5.34

/a/ Golden Gate Bridge
/b/ The secor-1 value in each series indicates the point at which

cost per yd3 begins to increase.
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Differences in fuel consumption as a function of distance have only a
minor effect upon construction costs. Consequently, the unit costs remain
relatively constant until the haul distance reaches a point where the
dredging equipment is forced to remain idle while the barge completes the
roundtrip to the disposal site. The point at which the increase occurs
depends upon the barge capacity. For the Oakland Inner Harbor project
example shown in Figure 2-3, the initial unit cost for all the one-tug
configurations are between $3.61 and $4.13. Of his lower droup, the
configuration involving one tug and four 3058 m (4000 yd ) barges
remains fairly constant for the greatest distance, to 35.6 km (19.2 nmi)
from the Golden Gate Bridge. The unit cost then increases steadily for
this configuration as haul distance is increased.

For all projects, the unit costs for the configurations involving two tug
boats and six barges are initially greater than for any of the single tug
operations because of greater ownership and operating expenses. However,
the unit costs remain constant for a greater distance because the dredge
is not required to remain idle. The two-tug, six barge configurations are
more efficient and less expensive than any of the one-tug configurations
at sufficiently large haul distances. For the Oakland Inne5 Harbor
project (Figure 2-3), the two-tug, six 2294 m (3000 yd ) barge
configuration is the most economical at distances greater than 52.0 km
(28.1 nmi) from the Golden Gate Bridge and remains so until haul distances
reach 61.7 km (33.3 nmi) from the bridge. This configuration becomes the
most efficient for the Oakland Outer Harbor dredging at 44.2 km (23.85
nmi), the Richmond Harbor projects at 29.6 km (16 nmi), and for
maintenance of the Alcatraz disposal site at 34.9 km (18.85 nmi). Lowest
unit costs for each project as a function of haul distance from the Golden
Gate Bridge are shown in Table 2-2.

Estimated total dredging and disposal costs for each project are shown in
Table 2-3 at increments of 9.3 km (5 nmi). Values were calculated by
multiplying the total volume of dredged material for each project (Table
1-1) by the unit costs (Table 2-2).

2.2.4 INCOMPATIBLE USE AREAS

2.2.4.1 Gulf of the Farallones Marine Sanctuary. The Gulf of the
Farallones National Marine Sanctuary was established in 1981. According
to regulations that designated the sanctuary, dumping of dredged material
within the sanctuary boundaries is prohibited except as may be necessary
for national defense or to respond to an emergency threatening life,
property, or the environment (15 CFR 936.6). A cordingly, all area within
the boundaries of the sanctuary are eliminated from further siting
consideration.

2.2.4.2 USCG Marine Traffic Lanes and Precautiornary Areas. The United
States Coast Guard (USCG) established the traffic separation scheme with
transit lanes and precautionary areas to promote the safe flow of marine
traffic to and from the ports in San Francisco Bay. The "General Approach
to Site Designation Studies for Ocean Dredged Material Disposal Sites"
(COE, 1984) lists navigation lanes as incompatible use areas. For this
ZSF analysis, all navigation lanes and precautionary areas within the Gulf
of the Farallones will be excluded from siting consideration.
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TABLE 2-2: LOWEST COST PER YD3 PER NAUTICAL MILE OF HAUL DISTANCE FROM
THE GOLDEN GATE BRIDGE FOR EACH DREDGING PROJECT/a/

Distance to Oakland Oakland Richmond Richmond Alcatraz Alcatraz
Disposal Inner Outer Harbor Harbor Initial Annual
Site (nmi) Harbor Harbor Phase I Phase II Removal Maintenance

0.1 $4.13 $3.45 $2.93 $2.93 $2.45 $2.45

5 $4.13 $3.45 $2.93 $2.93 $2.45 $2.45

10 $4.13 $3.45 $3.01 $3.01 $2.45 $2.45

15 $4.13 $3.45 $3.81 $3.81 $2.71 $2.71

20 $4.26 $4.05 $4.17 $4.17 $3.33 $3.33

25 $5.09 $4.68 $4.90 $4.90 $3.90 $3.90

30 $5.60 $5.11 $5.63 $5.63 $4.63 $4.63

35 $6.05 $5.84 $6.34 $6.34 $5.35 $5.35

40 $6.50 $6.57 $7.05 $7.05 $6.07 $6.07

/a/ Costs were derived using the tug-barge configurations explained in
the text.
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TABLE 2-3: TOTAL PROJECT DREDGING AND DISPOSAL COSTS AS A FUNCTION OF
HAUL DISTANCE FROM THE GOLDEN GATE BRIDGE/a/

Distance to Oakland Oakland Richmond Richmond Alcatraz Alcatraz Total
Disposal Inner Outer Harbor Harbor Initial Annual
Site (nmi) Harbor Harbor Phase I Phase II Removal Maintenance

0.1 17.6 10.9 4.3 10.8 6.3 73.9 123.8

5 17.6 10.9 4.3 10.8 6.3 73.9 123.8

10 17.6 10.9 4.4 11.1 6.3 73.9 124.2

15 17.6 10.9 5.6 13.9 7.0 81.3 136.3

20 18.1 12.8 6.1 15.3 8.6 99.6 160.5

25 21.6 14.8 7.1 17.9 10.0 115.8 187.2

30 23.8 16.1 8.1 20.5 11.8 136.6 216.9

35 25.7 18.4 9.1 23.1 13.6 157.2 247.1

40 27.5 20.6 10.1 25.6 15.4 177.7 276.9

/a/ Project costs are in million dollars; project period is 1988-2007.
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2.2.4.3 U. S. Navy Submarine Operating Areas. While details of submarine
operations are classified, the U.S. Navy has confirmed that areas Ul
through U5 shown on navigation charts and on Figure 2.2 are frequently
used for post-overhaul seatrials. Submerged operations are not limited to
those areas. Since sonar detectin of non-propelled vessels such as towed
barges is very difficult, the Navy has expressed concern regarding the
danger of collisions. It is felt that submarines proceeding to periscope
depth risk colliding with disposal barges being -discharged within the
areas or traversing the areas. Additionally, the Navy has suggested the
remote possibility of dredged material being dischiarged upon a submerged
vessel. To address the concerns expressed by the Navy, submarine
operating areas Ul, U2, and U5 will be excluded from further consideration
for purposes of the Zone of Siting Feasibility (ZSF) analysis.

2.3 ZONE OF SITING FEASIBILITY DETERMINATION

2.3.1 ZSF ANALYSIS

2.3.1.1 Overview. The intent of the ZSF Analysis is to define a region
in which the disposal of dredged material at a specific offshore site
would be practicable. Both operational and economic factors are
considered to define the zone. In this analysis, with several different
dredging projects considered for ocean disposal and total project costs
increasing by millions of dollars for each additional kilometer of haul
distance, distinct breaks in costs do not occur. However, other uses of
the Gulf of the Farallones, incompatible with the disposal of dredged
material, occupy large areas offshore of San Francisco. Only a few
sub-areas remain in consideration for a candidate disposal sites. By
calculating the average haul distance to hypothetical sites within these
general areas, a stepped economic analysis is achievable. Demarcation of
the ZSF will be accomplished by considering the operational factors and
subsequently examining the eonomics of sub-areas that may further delimit
the zone.

2.3.1.2 Operational Z SF. The radar monitoring net of the USCG's Offshore
Vessel Movement Reporting System (OVMRS) extends seaward approximately 44
km (24 nmi) from Pt. Bonita. Vessel position and movement can be
monitored by the USCG in a way similar to plane monitoring by air traffic
contxllers. The stated purpose of the OVMRS is to decrease maritime
accidents in the congested vessel traffic areas outside of San Francisco
Bay. Dredging and disposal operations will increase vessel traffic by
adding several round trips from the dredge site to the disposal site each
day. Disposal vessel movement will be relatively slow, turns will be
wide, maneuverability will be poor with scows towed at distances of up to
366 m (1200 ft) behind the tug, and operations will continue around the
clock and through extended periods of fog common to the Gulf of the
Farallones. The tug and barges are likely to encounter or be overtaken by
other commercial vessels, oil tankers, numerous fishing and recreation
craft, and vessels of the U.S. Navy and the USCG.

Many smaller vessels navigating within the Gulf of the Farallones operate
without on-board radar to warn of the approach of other vessels. The
responsibility of the COE to insure safe disposal operations coupled with
the margin of safety provided by the OVMRS and subsequent radio
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communications and advisories, dictates bounding disposal activities by
the limits of the Offshore Vessel Movement Reporting System (OVMRS)
radar. Additionally, barges broken from their tows and adrift within the
OVMRS radar net can be quickly secured with early detection and location
via the radar. Disposal activities and related transport beyond the radar
monitoring would be less safe.

The candidate Zone of Siting Feasibility (ZSF) determined by The range 2f
the OVMRS radar net encompasses an area of over 1700 km (500 nmi )

and has depths ranging from 9 to 130 m (5 to 70 fathoms). Approximately
78% of the area delineated by the 44 km (24 nmi) radius is ocaipied by the
Gulf of the Farallones National Marine Sanctuary, the U.S. Navy submarine
operating area U1, and the traffic lanes and precautionary area
established by the U.S. Coast Guard. Because the remaining area within
the candidate zone is diverse and varies significantly in depth, selection
of an environmentally acceptable s te within this region of relative
safety is considered practicablel. Unless restrained further by
economics, the demarcation of the ZSF will be by the 44 km (24 nmi) radius
from Pt. Bonita.

2.3.1.3 Economic Analysis. The single exception to the rapidly
increasing costs with respect to haul distance occurs within a 18 km
(9.5 nmi) radius from the Golden Gate Bridge. Within this radius costs
increase only moderately with increases in haul distance. The western
portion of this region is eclipsed be the USCG precautionary area.
Concentric within the zone is the San Francisco Bar and large areas with
depths less than 18 m (10 fathoms). The San Francisco Bar Channel and the
Main Ship Channel bisect the zone. The remaining portion of this area
lies east of the line between Mile Rock and Point Bonita that defines the
Bay or lies in close proximity to the coasts of Marin or San Francisco
Counties. The San Francisco Channel Bar Disposal Site, designated for
material "composed primarily of sand having grain sizes compatible with
that naturally occurring at the disposal site and containing approximately
five percent of particles having grain sizes finer than that normally
attributed to very fine sand," is located within this zone. It is very
unlikely that another environmentally acceptable site, one designated for
the disposal of fined grained materials, could be located in this region.

Potential areas for candidate disposal sites exist just beyond the
perimeter of the precautionary area on both sides of the southbound
traffic lane. West of the traffic lane, a site could be situated between
submarine operating area Ul and the precautionary area. AnoUier candidate
site could be located east of the traffic lane near the precautionary

IMPRSA and implementing Federal Regulations [40 CFR 228.5(e)]

require, wherever feasible, the consideration of designating ocean
disposal sites beyond the continental shelf. Opposite San Francisco is
the only plaoe on the West Coast where a 44 km (24 nmi) radius will not
encompass a site beyond the shelf. Here, as in much of the Gulf Coast and
South Atlantic Bight, sites off the continental shelf lie beyond the ZSF
and are impractical (SAIC, 1986). The requirement under 40 CFR 228.5(e)
to consider an off shelf site is satisfied.
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area. Moving the eastern candidate site farther to the south would
increase haul distance without changirg significantly either depth or
distance from shore and is not considered further in this analysis. Haul
distances to the far southern edge of the US CG Precautionary Area and
these potential siting areas, jump to approximately 30 km (16 nmi).
Associated total dredged material disposal costs for the projects listed
in Table 1-1 increase by almost $18 million over disposal within the 18 km
(9.5 nmi) haul radius discussed above. The west and east areas are shown
as area A and area C respectively in Figure 2-4.

Another potential disposal site area, area B in Figure 2-4, requires much
longer haul distances for disposal vessels. Yet, area B is well within
the boundary of the 44 km (24 nmi) candidate ZSF. One way haul distances
in Area B range from 46 to 59 km (25 to 32 nmi). Disposal cost for the
projects listed in Table 1-1 are about $100 million dollars more for a
hypothetical site within area B than a site in either area A or C. The
$100 million dollar increase in costs suggests further reduction of the
ZSF based on economics. However, in the site selection process, the site
chosen will have least adverse environmental impacts at acceptable
economic costs. The $100 million dollar difference in costs will be given
consideration in the Site Selection Analysis.

2.3.2 CONCLUSION

The Zone of Siting Feasibility (ZSF) for ocean disposal of dredged
material will be bound by a 44 km (24 nmi) radius from Pt. Bonita. All
federal waters excluding the Gulf of the Farallones National Marine
Sanctuary, the USCG's marine traffic lanes and precautionary areas, and
the U.S. Navy's submarine operating areas Ul, U2, and U3, bound by this
radius will be studied to locate an environmentally acceptable Ocean
Dredged Material Disposal Site (ODMDS). Illustration of the ZSF is shown
in Figure 2-5.

The chief factor in this determination has been safety for both the
disposal vessel and other vessels navigating within the Gulf of the
Farallones. Increased navigational safety is provided within the Offshore
Vessel Movement Reporting System radar net of the U.S. Coast Guard. The
ZSF is ooincident with the radar's range from Pt. Bonita in normal weather
conditions.

Economic considerations strongly suggested drawing the zone closer to the
Golden Gate to reduce haul distance and disposal costs. One suggested

eomic demarcation was rejected as limiting the ZSF too severely. Cost
increases beyond the first zone were almost linear, making definition of
an economics based ZSF dependent solely on determining a specific maximum
feasible cost. However, cost increases associated with the greater haul
distances to the perimeter of the ZSF, amount to over $100 million for the
anticipated projects. Cost increases of this magnitude are unacceptable
without commensurate environmental benefits. As environmental comparisons
will be made in the next step of the site designation report process, the
Site Selection Analysis, no further delineation of an economic zone was
attempted within the ZSF established to address safety concerns.
Nonetheless, the exorbitant costs of disposal beyond the perimeter of the
ZSF, reinforce limiting the ZSF to the 44 km (24 nmi) radius from
Pt. Bonita.
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Appendix A

This appendix consists of Corps of Engineers dev loped graphs and tables
of dredging and disposal costs per 0.76 m (1.0 yd ) of dredqed
material as a function of haul distance from the Golden Gate Bride t u-
ocean disposal site for the following five projects:

Oakland Inner Harbor (Fiqure A-l, T -Ae A- .

Oakland Outer Harbor Fiqure A-. -.

Richmond Harbor Phase I V-.ie A- '. A-

Richmond Harbor Phase iI T . 4 .

Alcatraz Maintenance Preoin.i r A- :., -
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Appendix A
Page A-3

TABLE A-I: OAKLAND INNER HARBOR DREDGING AND DISPOSAL COSTS PER YD3 OF
DREDGED MATERIAL AS A FUNCTION OF HAUL DISTANCE TO THE DISPOSAL
SITE.

Tug-Barge Distance Cost
Configuration From GGB/a/ pe(nmi)/b/ yd

One Tug, Two 3,000-yd3 barges

0.1 $ 3.61
3.2 $ 3.61
35.0 $15.90

One Tug, Two 4,000-yd3 barges

0.1 $ 3.70
6.4 $ 3.70
35.0 $12.15

One Tug, Four 3,O00-yd 3 barges

0.1 $ 3.96
12.8 $ 3.96
35.0 $ 8.65

One Tug, Four 4,000-yd 3 barges

0.1 $ 4.13
19.2 $ 4.13
35.0 $ 6.74

Two Tugs, Six 3,000-yd3 barges

0.1 $ 5.60
31.9 $ 5.60
35.0 $ 6.05

Two Tugs, six 4,000-yd3 barges
0.1 $ 5.84

35.0 $ 5.84

/a/ Golden Gate Bridge
/b/ The seiond value in each series indicates the point at which costper ydj begins to increase.
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Appendix A
Page A-5

TABLE A-?: OAKLAND OUTER HARBOR DREDGING AND DISPOSAL COSTS PER YD3 OF
DREDGED MATERIAL AS A FUNCTION OF HAUL DISTANCE TO THE D'SPOSAL
SITE.

Tug-Barge Distance Cost
Configuration From GGB/a/ pe

(nmi)/b/ yd5

One Tug, Two 3,000-yd3 barges

0.1 $ 3.03
2.8 S 3.03

35.0 $15.45

One Tug, Two 4,000-yd3 barges

0.1 $ 3.10
5.5 $ 3.10

35.0 $11.80

One Tug, Four 3,000-yd3 barges

0.1 $ 3.31
10.9 $ 3.31
35.0 $ 8.38

One Tug, Four 4,000-yd3 barges

0.1 $ 3.45
16.2 $ 3.45
35.0 $ 6.52

Two Tugs, Six 3,000-yd3 barges

0.1 $ 4.68
27.0 $ 4.68
35.0 $ 5.84

Two Tugs, Six 4,000-yd3 barges
0.1 $ 4.89

35.0 $ 4.89

/a/ Golden Gate Bridge
/b/ The second value in each series indicates the point at which

cost per yd3 begins to increase.
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Appendix A
Page A-7

TABLE A-3: RICHMOND HARBOR PHASE I DREDGING AND DISPOSAL COSTS PER YD
3

OF DREDGED MATERIAL AS A FUNCTION OF HAUL DISTANCE TO THE
DISPOSAL SITE.

Tug-Barge Distance Cost
Configuration From GGB/a/ pe

(nmi)/b/ yd

One Tug, Two 3,000-yd3 barges

0.1 $ 3.35
0.3 $ 3.42
35.0 $14.37

One Tug, Two 4,000-yd3 barges

0.1 $ 2.63
0.3 $ 2.63

35.0 $12.69

One Tug, Four 3,000-yd 3 barges

0.1 $ 2.81
5.0 $ 2.81

35.0 $ 8.98

One Tug, Four 4,000-yd3 barges

0.1 $ 2.93
9.5 $ 2.93

35.0 $ 7.02

Two Tugs, Six 3,000-yd 3 barges

0.1 $ 3.97

18.6 $ 3.97
35.0 $ 6.34

Two Tugs, Six 4,000-yd3 barges
0.1 $ 4.98
35.0 $ 4.98

/a/ Golden Gate Bridge
/b/ ;he second value in each series indicates the point at which

cost per yd3 begins to increase.
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Appendix A
Page A-9

TABLE A-4: RISHMOND HARBOR PHASE 11 DREDGING AND DISPOSAL COSTS PER
YD3 OF DREDGED MATERIAL AS A FUNCTION OF HAUL DISTANCE TO
THE DISPOSAL SITE

Tug-Barge Distance Cost

Configuration From GGB/a/ pe
(nmi)/b/ yd

One Tug, Two 3,000-yd 3 barges

0.1 $ 3.35
0.3 $ 3.43
35.0 $14.37

One Tug, Two 4,000-yd 3 barges

0.1 $ 2.63
0.3 $ 2.63
35.0 $12.69

One Tug, Four 3,000-yd3 barges

0.1 $ 2.81
4.9 $ 2.81

35.0 $ 8.98

One Tug, Four 4,000-yd 3 barges

0.1 $2.93
9.5 $ 2.93

35.0 $ 7.02

Two Tugs, Six 3,000-yd 3 barges

0.1 $ 3.97
18.6 $ 3.97
35.0 $ 6.34

Two Tugs, Six 4,000-yd 3 barges
0.1 $ 4.98
35.0 $ 4.98

/a/ Golden Gate Bridge
/b/ The second value in each series indicates the point at which

cost per yd3 begins to increase.
a.
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Appendix A
Page A-I1

TABLE A-5: MAINTENANCE Of ALCATRAZ DISPOSAL SITE DREDGING AND DISPOSAL
COSTS PER YD OF DREDGED MATERIAL AS A FUNCTION OF HAUL
DISTANCE TO THE DISPOSAL SITE.

Tug-Barge Distance Cost
Configuration From GGB/a/ pe

(nmi)/b/ yd5

One Tug, Two 3,000-yd3 barges

0.1 $ 2.16
3.9 $ 2.16
35.0 $14.18

One Tug, Two 4,000-yd3 barges

0.1 $ 2.20
5.7 $ 2.20
35.0 $10.85

One Tug, Four 3,GOO-yd 3 barges

0.1 $ 2.36
9.6 $ 2.36

35.0 S 7.69

One Tug, Four 4,000-yd3 barges

0.1 $ 2.45
13.4 $ 2.45
35.0 $ 5.96

Two Tugs, Six 3,000-yd3 barges

0.1 $ 3.33
21.0 $ 3.33
35.0 $ 5.38

Two Tugs, Six 4,000-yd3 barges
0.1 $ 3.49
28.7 S 3.49
35.0 $ 4.20

/a/ Golden Gate Bridge
/b/ The second value in each series indicates the point at which

cost per yd3 begins to increase.
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Appendix B

OCEAN DREDGED MATERIAL DISPOSAL SITES

Appendix B presents a listing of interim and final designated ocean sites for
the disposal of dredged material along the Atlantic, Gulf and Pacific Coasts.
A discussion of the statistical data presented and a listing of U.S. Army Corps
of Engineers Districts follows.

Table B-I a&112NNTAL U.S. OCEAN DREDGED MATERIAL DISPOSAL SITES:

CORPS EPA DISTANCE MINIMUM
DIST REG SITE NAME TO SHORE DEPTH

(nmi) (ft)
CENED I Portland 6.75 135
CENED I Cape Arundel 2.60 110
CENED I Mass Bay 14.50 159
CENAN II Fire Island 0.50 22
CENAN II Jones Inlet 0.50 23
CENAN II East Rockaway 0.38 20
CENAN II Rockaway Inlet 0.38 26
CENAN II Mud Dump 5.25 86
CENAN II Shark River 0.25 36
CENAP II Manasquan Inlet 0.25 20
CENAP II Abescon Inlet 4.75 50
CENAP II Cold Spring Inlet 0.75 28
CENAO III Dam Neck 3.10 30
CESAW IV Morehead City Harbor 1.50 47
CESAW IV Wilmington Harbor 0.90 24
CESAC IV Georgetown Harbor 3.00 23
CESAC IV Charleston Harbor 3.75 32
CESAC IV Port Royal Harbor North 4.25 18
CESAC IV Port Royal Harbor South 7.00 37
CESAS IV Savannah River 3.75 27
CESAS IV Brunswick Harbor 5.75 31
CESAJ IV Fernandia Harbor 5.70 35
CESAJ IV Jacksonville Harbor 4.50 41
CESAJ IV Canaveral Harbor 3.63 44
CESAJ IV Fort Pierce Harbor 4.00 50
CESAJ IV Palm Beach Harbor West 0.00 11
CESAJ IV Palm Beach Harbor East 2.90 301
CESAJ IV Port Everglades Harbor 1.50 201

continued.

F-43



Table B-1, continued.

CORPS EPA DISTANCE MINIMUM
DIST REG SITE NAME TO SHORE DEPTH

(nmi) (ft)
CESAJ IV Miami Beach 3.67 390
CESAJ IV Key West 5.70 130
CESAJ IV Charlotte Harbor 4.00 40
CESAM IV Port St. Joe North 4.75 40
CESAM IV Port St. Joe South 2.75 43
CESAM IV Panama City 1.00 49
CESAM IV Pesacola 2.25 35
CESAM IV Mobile 4.25 44
CESAM IV Pascugoula 2.00 30
CESAM IV Gulfport East 1.25 25
CESAM IV Gulfport West 0.60 27
CELMN VI Miss River-Baton Rouge S Pass 2.00 60
CELMN VI Miss River-Baton Rouge SW Pass 0.50 30
CELMN VI Miss River-Venice Tiger Pass 0.50 5
CELMN VI Waterway, Empire to Gulf 0.00 3
CELMN VI Barataria Bay Waterway 0.80 3
CELMN VI Bayou LaFouche, Jump WW 1.00 3
CELMN VI Houma Nav Ch, Cat Island 10.00 10
CELMN VI Atchafalaya River 9.00 10
CELMN VI Mermentau River East (A) 0.50 5
CELMN VI Mermentau River West (B) 0.50 5
CELMN VI Freshwater Bayou 0.30 0
CESWG VI Sabine-Neches Waterway 1 16.00 36
CESWG VI Sabine-Neches Waterway 2 12.00 36
CESWG VI Sabine-Neches Waterway 3 7.00 33
CESWG VI Sabine-Neches Waterway 4 2.70 23
CESWG VI Galveston Harbor 3.70 33
CESWG VI Freeport Harbor 1.25 30
CESWG VI Matagorde Ship Channel 1.30 30
CESWG VI Corpus Christi Ship Channel 1.00 39
CESWG VI Port Mansfield 0.60 16
CESWG VI Brazos Island Harbor 1.00 46
CESPL IX San Diego Point Loma (LA 4) 4.90 270
CESPL IX San Diego 100 Fathom (LA 5) 5.40 600
CESPL IX Newport Beach (LA 3) 3.75 1428
CESPL IX LA Long Beach (LA 2) 4.70 360
CESPL IX Port Hueneme 3.50 240
CESPN IX San Francisco Channel Bar 2.80 35
CESPN IX Noyo River 0.38 78
CESPN IX Humbolt Bay Harbor 1.00 50
CESPN IX Crescent City Harbor 1.25 73

continued.
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Table B-I, continued.

CORPS EPA DISTANCE MINIMUM
DIST REG SITE NAME TO SHORE DEPTH

(nmi) (ft)
CENPP X Chetco River Entrance 0.50 66
CENPP X Rogue River Entrance 0.75 66
CENPP X Port Orford 0.25 40
CENPP X Coquille River Entrance 0.50 42
CENPP X Coos Bay Entrance (E) 0.80 58
CENPP X Coos Bay Entrance (F) 1.25 72
CENPP X Coos Bay (H) 3.50 165
CENPP X Umpqua River Entrance 0.90 58
CENPP X Suislaw River Entrance 0.60 43
CENPP X Yaquina Bay and Harbor 0.95 41
CENPP X Depoe Bay (2) 0.38 84
CENPP X Tillamook Bay Entrance 0.95 66
CENPP X Mouth of Columbia (A) 3.00 55
CENPP X Mouth of Columbia (B) 5.30 ill
CENPP X Mouth of Columbia (E) 3.10 54
CENPP X Mouth of Columbia (F) 5.00 120
CENPS X Willapa Bay 2.75 60
CENPA X Nome East 0.00 0
CENPA X Nome West 0.00 0

San Francisco District, USACE December 1987

CENED New England Division
CENAN New York District
CENAP Philadelphia District
CENAO Norfolk District
CESAW Wilmington District
CESAC Charleston District
CESAS Savannah District
CESAJ Jacksonville District
CESAM Mobile District
CELMN New Orleans District
CESWG Galveston District
CESPL Los Angeles District
CESPN San Francisco District
CENPP Portland District
CENPS Seattle District
CENPA Alaska District
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Appendix B, cont.

There are four historical dredged material disposal sites in the Gulf of the
Farallcnes. Use of the Gulf of the Farallones site (SF-7) and the 100-fathom
test site (El) was discntinued when the Gulf of the Farallones National Marin
Sanctuary w s established in 1982. S1tes SF-7 and El received 153,000 m
(200,000 ydg) and 3,100 m3 (4,000 yd ) respectively. The Channel Bar
site has been designated to receive dredged material from the annual
maintenance dredging of the San Francisco Bay Entrance Channel. The dredged
material discharged at the Channel BIr site is primarily sand aid quantities
range from 730,000 to 1,200,000 m (950,000 to 1,500,000 yd ) annually.
The single largest quantity of fine grained sediments from San Francisco Bay
has been discharged at the Seal Rock (Dl) site. Exact fjuires are unavaiJable,
but it is known that the bulk of the 4,340,000 m (5,680,000 yd ) of
sediments excavated for the construction of the trans-Bay tube of the Bay Area
Rapid Transit District (BART) that was not used for backfill, was transported
to the site for disposal. The historically used sites are listed in the table
below:

Table B-2: HISTORICAL DREDGED MATERIAL SITES IN THE GULF OF THE FARALLONES

CORPS EPA DISTANCE MINIMUM
DIST REG HISTORICAL SITE NAME TO SHORE DEPTH

(nmi) (ft)
CESPN IX Gulf of Farallones (SF-7) 24.0 600
CESPN IX 100-Fathom Test Site (El) 23.4 600
CESPN IX Channel Bar (SF-8) 2.8 35
CESPN IX BART, Seal Rock (Dl) 1.0 47

New candidate sites in the Gulf of the FaraLlones are listed below. The depths
and distances from shore of the new candidate sites exceed the national
average. Because of the position of the Gulf of the Farallones National Marine
Sanctuary, the USCG marine traffic lanes and precautionary area, and the U.S.
Navy submarine operating areas, actual haul distances for these sites are much
greater than the distances to shore. Haul distances for sites 1M, B1, BIA, and
Cl are 15.6 nmi, 30.4 nmi, 31.1 nmi, and 14.3 nmi, from the Golden Gate,
respectively. For most of the sites listed on pages B-1 through B-3, haul
distances to the ocean site and distances to shore are nearly equivalent.

Table B-3: CANDIDATE EPEDGED MATERIAL DISPOSAL SITES

CORPS EPA DISTANCE MINIMUM
DIST REG CANDIDATE SITE NAME TO SHORE DEPTH

(nmi) (ft)
CESPN IX IM 9.9 138
CESPN IX B1 13.9 276
CESPN IX BlA 11.6 270
CESPN IX C1 4.9 96
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