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SUMMARY

_ The Water Resources DevelopmentAct of 1986 (Public Law 99-662) authorized the U.S.
t

',t Army Corps of Engineers (USACE) - San Francisco District,to accommodatelarger, deeper draft
I vessels in Oakland Inner and Outer Harbors by deepening and widening the existing navigation

channel, and providing turning basins and maneuvering areas in Oakland Inner Harbor. The

i1 _;uitabilityof the resulting dredged material for disposal into ocean waters was subject to the 1977Testing Manual, Ecological Evaluation of Proposed Dischargeof Dredged Material into Ocean

Waters (EPA/USACE 1977). However, the USACEvoluntarily undertook the more

i environmentally conservative testing procedures of the Draft Testing Manual Evaluation of

_ Dredged Material Proposed for Ocean Disposal (EPA/USACE 1990). Post hoc analysis of the

_ testing program has shown that Oakland Harbor sediment testing conformed to the procedures of

' the 1991 Testing Manual, Evaluation of Dredged Material Proposed for Ocean Disposal,
I (EPA/USACE 1991), known as the "Green Book."
f

The Green Book provides a tiered approach for testing the suitability of dredged materials

I through chemical, physical, and biological evaluations. The four levels of investigation,or tiers,

j outlined in the Green Book provide a phased approach for evaluating compliancewith the limiting

permissible concentration (LPC), as defined in the UnitedStates Ocean Dumping Regulations.

The first level of investigation, or Tier I evaluation, is used to determine whether a decision on

LPC compliance can be made on the basis of readily available information. The Tier I report

primarilysummarizes existinginformation on sedimentcontaminationand toxicitypotential,

identifies contaminantsof concern, and determines the need for further testing (i.e., Tiers II-IV).

To assist the USACE in determining the suitability of dredged material from Oakland Inner

and Outer Harbors for ocean disposal, Battelle/Marine Sciences Laboratory(a)prepared this Tier l
report based upon information and data provided by USACE. Because this Tier I report

originatedwell after an LPCdeterminationwas made to requiretesting of project sediments in Tier

III, the primary purpose of this report was to identify contaminants of concern (if any) in that

particulardredged material. In addition,this Tier I report summarizesavailable information on
chemical, physical, and biologicalcharacterizationof the sedimentsin Oakland Inner and Outer
Harbors.

Based on available information,significant potential sources of contaminationhave existed

in Oakland Harborsince the turn of the century (Earth Metrics Inc., 1990). There was a general

, paucity of information on benthic communities,fish populations, and tissue contamination. The
available data indicated that contaminantsof potential concern are metals (includingtributyltin),

(a) The Battelle/Marine Sciences Laboratory is part of the Pacific Northwest Laboratory,
which is operated for the U.S. Department of Energy by Battelle Memorial Institute.
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available data indicatedthat contaminantsof potential concem are metals (including tributyltin),

pesticides, PCBs, and PAHs. Elevatedconcentrationsof these compounds occurred throughout

the proposed dredging area, but were greatest in the Inner Harbor. Of particular concern were

elevated contaminants in the vicinity of the turning basin in the Inner Harbor. The results of this

Tier I report indicatedthat Tier III sampling neededto be conducted under the 1990 Draft Green
Book (EPA/USACE 1990). These Tier III evaluations (Ward et al. 1993 and Kohn et al. 1992)

enabled us to determine that the dredged materialfrom isolatedareaswithin Oakland Harbor

contains contaminants that may pose an unacceptable risk to sensitive marine organisms, and

may be unsuitable for unrestricted,unconfinedopen-ocean disposal.
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1.0 !NTRODUOTION

The Water Resources DevelopmentAct of 1986 (Public Law 99-662) authorized the U.S.

Army Corps of Engineers (USACE) - San FranciscoDistrict, to accommodate larger, deeper draft

vessels in Oakland Inner and Outer Harbors by deepening and widening the existing navigation

channel, and providing turning basins and maneuvering areas in Oakland Inner Harbor. These

actions will produce about 7 million cubic yards of dredged material. Proposeddisposal
alternatives for this dredged material include the open ocean, a confined uplandssite, or

San Francisco Bay.

To assist the USACE indetermining the suitabilityof dredged materials from Oakland

Inner and Outer Harbo,rsfor ocean disposal, Battelle/MarineSciences Laboratory(MSL)
prepared this Tier I report. Becausethis Tier I report originatedwell after an LPC determination

was made to require testing of project sediments in Tier III, the primary purpose of this reportwas

to identify contaminantsof concern (if any) in that particulardredged material. In addition, this Tier

. I report summarizes available informationon chemical,physical,and biologicalcharacterizationof
the sediments in Oakland Inner and Outer Harbors.

1 1 THE TIERED PROCESS FOR EVALUATING DREDGED MATERIAL AND,

OBJECTIVES OF THE TIER I REPORT
Technical guidance for evaluating the suitabilityof dredged material for ocean disposal is

provided in the 1991 Testing Manual (EPA/USACE 1991), known as the Green Book. Suitability

criteria presented in the Green Book are based on the biological testing requirementsof the 1977

Ocean Dumping Regulations. The Green Book provides a tiered approach for testing the

suitability of dredged materials through chemical, physical, and biological evaluations.

The four levels of investigation, or tiers, outlined in the Green Book provide a phased

approachfor evaluating compliancewith the limiting permissibleconcentration (LPC), as defined

in the United States Ocean Dumping Regulations. The LPC for the liquid-phase concentrationof

dredged materialin the water column is the concentrationthat, after allowingfor initial mixing,does

not exceed applicablemarine water-quality criteria or a toxicity threshold of 0.01 of the acutely

toxic concentration. The first level of investigation,or Tier I evaluation, is used to determine

whether a decision on LPC compliancecan be madeon the basis of readily available information.
The Tier I report primarilysummarizesexisting informationon sedimentcontaminationand toxicity

potential, identifies contaminantsof concern, and determines the need for further testing (i.e., Tiers

II-lV).

The goal of the information-gatheringphase of a Tier I evaluation is to compile all

reasonably available information for use in assessingthe potential for contaminant-associated
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impacts following ocean disposal of the proposed dredged material. Specificguidelines have not

been established for conducting Tier I evaluations, and to date only one other Tier I evaluation

has been conducted in San Francisco Bay (Bienertet al. 1992). The Green Book recommends
the following as potential sources of information:

1. The available results of prior physical, chemical, and biological tests of the material
proposed to be dumped

2. The available results of prior field monitoring studies of the proposed material to be
dumped (e.g., physical characteristics,organic-carbon content, and grain size)

3. The available description of the source(s) of the contaminants contained in the
proposed material to be dumped, which would be relevant for identifying potential
contaminantsof concern

4. The existing data in U.S. Environmental ProtectionAgency (EPA) or USACE files or
otherwise available from public or private sources; examples of potential sources
include:

• Selected Chemical Spill Listings (EPA)
• Pesticide Spill Reporting System (EPA)
• Pollution Incident ReportingSystem (U.S. Coast Guard)
• Identificationof In-PlacePollutantsand Prioritiesfor Removal (EPA)
• Hazardous waste sites and managementfacilities reports (EPA)
• USACE studies of sedimentpollution and sediments
• Federal STORET, BIOS, CETIS, and ODES computer databases (EPA)
• Water and sediment data on major tributaries (U.S. Geological Survey)
• National Pollutant DischargeEliminationSystem (NPDES)permit records
• CWA 404(b)(1) evaluations
• Pertinent and applicable researchreports
• Marine Protection, Research,Sanctuaries Act (MPRSA) 103 evaluations
• Port authorities
• Colleges/Universities.

The next stage of the Tier I evaluation involves comparing information on the proposed

dredged material to the three criteriain 40 CFR227.13(b) that allow exclusionfrom further testing.

Dredged material meeting one or more of the criteria listedbelow is consideredenvironmentally

acceptablefor unrestricted,unconfinedocean dumping without further testing:

1. Dredged material is composed predominantlyof sand, gravel, rock, or any other
naturallyoccurring bottom materialwith particle sizes larger than silt, and the materialis
found in areas of high current or wave energy such as streams with large bed loads or
coastal areaswith shifting bars and channels; or

2. Dredged materialis for beach nourishmentor restorationand is composed
predominantly of sand, gravel, or shellwith particle sizes compatible with material on
the receiving beaches; or

3. When: (i) the material proposed for dumping is substantially the same as the substrate at
the proposed disposal site; and (ii) the site from which the material proposed for dumping is
to be taken is far removed from known existing and historical sources of pollution so as to
provide reasonable assurance that such material has not been contaminated by such
pollution.

1.2
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If none of the exclusionary criteria is met, the LPC is evaluated based on available data

on the proposed dredged material. This data must includean analysis of the toxicity and

bioaccumulationpotentialof both the dredged material and reference sediments. If existing

information is insufficient to determine whether the Water Quality Criteria (WQC) or 1% of the

LC5owill be exceeded in the water column followingthe initial mixing period, then the evaluation

process moves to Tier II.

Tiers II-IV represent increasingly more comprehensive levels of analysis involving

sediment testing. Tier II consists of a model to evaluatemarine WQC complianceand estimate
the potential for benthic impact. Tier III consists of bioassays and bioaccumulation tests to

determine if the potentialexists for the dredged materialto have an unacceptable impact. Tier IV
consists of bioassays and bioaccumulation tests to determine the long-term effects of exposure to

dredged material. The levelof testing required for a project is based on the degree of

contaminationexpected from the sedimentswithin a project area.

This Tier I reportsummarizes the existinginformation on chemical,physical, and biological
characterizationof the sediments in Oakland Inner and Outer Harborsand identifies contaminants

of concern. In addition, this reportprovides justification for the selection of sites that were

subjected to Tier III sediment testing.

1.2 DESCRIPTION OF THE OAKLAND INNER HARBOR AND QUTER HARBQR.
SHIPPING CHANNELS

In 1874, the USACE beganconstruction of Oakland Inner Harbor, located on the eastern

shoreline of central San FranciscoBay in Alameda County, Califomia (Figure 1.1). This project

consisted of widening and deepening San Antonio Creek channel to -20 ft mean lower low water

(MLLW)to accommodate ships. The channelwas completed in 1883. Dredged material was first

disposed of in deep water within San Francisco Bay, but later pumped onto adjacent marshes.

Maintenancedredging of the navigationchannel has continuedto the present, in addition to

constructionand maintenance of slips and berthing areas.

Currently, the entrance channel into the Oakland Outer Harbor is authorized to -35 ft

MLLW over an area 600 - 800 ft wide and 9000 ft long (USACE 1990a) (Figure 1.2). The main

channel and tuming basin of the Outer Harbor is authorized to -34 ft MLLW over an area

600 - 900 ft wide and 8000 ft long. The Oakland Inner Harbormain channel is authorized to -3 5 ft

MLLW over an area 275 - 800 ft wide and 37,000 ft long. The NorthChannel of the Inner Harbor

is authorized to -25 ft MLLW over an area 300 ft wide and 6000 ft long. According to the long-

term managementstrategy (USACE 1990a),the recommendedplan for navigationchannel

improvements includes: 1) deepening approximately4 miles of the Inner Harbor channel

between the entrance channel and Clay Street from a currently authorized water depth of -35 ft
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MLLW to -42 ft MLLW(with a -2-ft overdepth),2) deepening 3.4 miles of the Outer Harbor from a

currently authorized water depth of -35 ft MLLW to -42 ft MLLW (with a -2-ft overdepth), and 3)

supplying the harbor with adequate turning basins and berthing areas. The navigation channels
will also be widened at their entrances and at various other locations.

1.3 SITE BACKGROUND

Earth Metrics Inc. (1990), reported on the history of land use and industrialactivity in the

vicinity of Oakland Harbor. Shipping was conducted in creeks and inlets throughout the Oakland

area in the 1850s. Major shipping activities involved lumber exportation and cattle hide
distribution. West of Lake Merritt Slough, the land consisted primarily of undeveloped

marshlands. In 1853, inorder to accommodateferryservice from Oaklandto San Francisco,

dredging was initiated (Earth Metrics Inc. 1990). Ten years later, ferry servicewas begun from

the end of a 3/4-mile-longwharf extendingout from the end of 7th Street toward Yerba Buena

Island. This wharf also accommodated a railway to service the shipping activities.

Extensivedevelopment of the rail system, including switching and maintenance yards,

warehouses, and industries, occurred during the late 1800s. The Central Southern Pacific

Railroad, located along the wharf, encompassedcar and engine building and repair shops, a
creosoting plant, shipyards, and bridge construction industries.

Industrialdevelopment along the shores of the canal and adjacent areas began in earnest

in the early 1900s. The types of industries and other facilities that may have been sources of

contaminants to the waterway include ship buildingand repairing, hJmberand creosoting, paint

production, pesticide storage, foundries, light and power production, coal distillation, and
petroleum refineries. In addition,sewage and stormwater were dischargedin several places

within the navigation channel. A list of potentiallyhazardous industries in the vicinity of the

navigation channel that may have contributed contaminants to Oakland Harborsediments is

provided in Table 1.1 (Earth Metric Inc. 1990). The locations of the industries listed in Table 1.1

are shown in Figure 1.3.

1.4 PRIN(_IPAL REm_ULATORYAUTHORITIES
|

This section provides a brief introductionto the principal government agencies and

legislationresponsible for regulating water quality impacts to the San FranciscoEstuary. A more

thorough review of the evolution of environmentalpolicies affecting the Estuary and the specific
jurisdiction of each government agency may be found in Daviset al. (1991).

1.6
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TABLE1.1. CondensedListof HistoricalLandUsesand IndustriesAdjacentto the OaklandNavigationChannelThat May
HaveContributedContaminantsto OaklandHarborSediments(EarthMetricsInc. 1990)

JlXl_IrialContributorsofPotentialContamination
Codesin __Shipping/ Petroleum Building Food

LOgption F_ure1.3 _:]Ji_YJ._Jgg Products Me_ls Materials Processin0 _ Solvents

_Atr_Bad_[
OuterHarborBerth12 22 x x
OuterHarborBerth10 30 x x

OuterHarborBerth6 25 x

Water,W. of ContainerBerth4 13 x
OHContainerBerth2 11 x

OH Berlh1, NiemethTowing 10 x

OuterHarborterminalexpansion 7 x x
71hSt. PublicContainerTerminal 2 x

InnerHarbor

NavalAirStation 107/106/105 x x

AlamedaGatewayProject 104/103 x

NavalSupplyCenter 102/101/100 x x
"= Unknown:Army? 9g x x x

Boatel.Portfireboatstation 88 x x

ClaySt.DockandWarehouse I]5 x x
GroveSt.Pier.HowardTerminals 81/79 x x
HowardTerminals 72 x

HowardTerminals 63 x

SchnitzerSteel 6QF-_ x x

MiddleHarborTerminal 56/56a x x x

MiddleHarborTerminal 55 x

MiddleHarborTerminal 4714,3/35 x x x

NavalSupplyDepot 34 x
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The U.S. EnvironmentalProtectionAgency (EPA) and the California Regional Water

Quality Control Board (CRWQCB) are the principal authorities regulating sources of pollution to

the San Francisco Estuary. This authority is derived primarily from the 1972 (and subsequent)

amendments to the FederalWater Pollution Control Act (or CleanWater Act). The EPA

administers the provisions of the Clean Water Act (CWA), and CRWQCB implements them.

The SWRCB shares authority for the implementation of both the CWA and Porter-Cologne Water

Quality Control Act with nine Regional Water Quality Control Boards. The San Francisco

Estuary lieswithin the jurisdiction of two Regional Boards, the San Francisco Bay Regional Water

Quality Control Board (SFBRWQCB) and the Central Valley Regional Water Quality Control

Board (CVRWQCB). The Regional Water Quality Control Boards conduct planning, permitting,

and enforcement activities under the direction and guidance of the SWRCB.

The 1972 CWA established the National Pollutant DischargeElimination System

(NPDES) program to regulate the dischargeof municipal and industrialwastewater. The

CRWQCB and nine Regional Water Quality Control Boards manage the NPDES program for the

State of California. The NPDESprogramrequires all municipal and industrialfacilities to obtain

permits that specify allowable limits for pollutant levels in effluents. Recently proposed

regulationsalso require NPDESpermits for stormwater dischargesassociatedwith certain
industrial and commercialactivities,and for municipalstorm sewers serving populationsgreater

than 100,000 (Gunther et al. 1990).

The USACE has primary responsibility for maintaining navigable waters throughout the

United States. The River and HarborAct of 1899 requires the USACEto issue permits for all

dredging activities affecting navigable waters. The 1969 National EnvironmentalPolicy Act

(NEPA) further requiresassessmentof each permit applicationfor potentialenvironmental

impacts, and the preparation of an environmental impact statement (EIS) when proposed

activities are likely to result in significantenvironmentaleffects, or there is a finding of no significant
impact (FONSI) for proposed activities that are not likely to have significant environmental

effects. Dredging conducted by the USACE is not covered by permits, but is subject to the

same environmental reviews as permitteddredgingprojects, includingwater quality certification

by the Regional Water Quality Control Boards. The 1972 Marine Protection, Research, and

Sanctuaries Act (MPRSA) gives the USACE permitting authority over the transportation Of

dredged material for disposal into coastal waters and the open ocean. The Regional Water
Quality Control Boards also have independent authority, under the California Water Code, to

regulate discharges of dredged material. Additionally, the Regional Water Quality Control Boards
can require appropriate biological and chemical tests necessary to assess the potential for

dredging activities to violate water quality objectives.
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The San Francisco Bay Conservation and Development Commission (BCDC) was

created by the 1965 State McAteer Act and has permitting authority for dredging and filling

activities within the Bay. The BCDC derives additional authority from the 1972 federal Coastal

Zone Management Act (CZMA). The BCDC's policies concerningdredging activities are outlined

in the San Francisco Bay Plan (Bay Plan). The Bay Plan was the first coastal zone management

program in the nation to be certified by the CZMA. The BCDC is charged with reviewing all

proposed federal activities and licenses or permits for compliance with the Bay Plan.

The State Lands Commission (SLC) administers public trust lands in tidal and submerged

areas and in coastalwaters to within a 3-mile state territorial limit. Dredgingand filling activities on
lands within SLC jurisdiction require prior written authorization. Authorization is provided in the

form of a dredgingpermit or a mineral extractionlease (contingentupon compliancewith the

requirements of the California EnvironmentalQuality Act).

Other government agencies such as the U.S. Fish and Wildlife Service (USFWS),
National Marine Fisheries Service (NMFS), U.S. Coast Guard (USCG), California Department of

Fish and Game (CDFG), and the California Coastal Commission (CCC) have specific authority

over dredging and filling activities and routinelyparticipate in the review of dredging permits. The

USFWS is authorized under the 1958 Fish and Wildlife Coordination Act (FWCA) to review

federally funded, licensed, or permitted projects that potentially impact fish or wildlife habitat. The

USFWS has additional authority under the Endangered Species Act when endangered or

threatened species are involved. The NMFS is authorized under the CWA and NEPA to review

federal projects that may affect marine,estuarine, or anadromous fisheries. The USCG reviews

permit applications to assure that dredging activities will not impair the safe and orderly flow of

maritime traffic. The USCG also assists the USACE in monitoring the activities of disposal

barges throughout the Estuary using their "Vessel Traffic System." The CCC has authority to

review the designation of ocean disposal sites and ensures that federally authorized activities are

consistent with the California Coastal ManagementProgram.

The National Estuary Program (NEP),established in 1987 under the federal Water

Quality Act (WQA) and managed by the EPA, is dedicated to the protection of our national

estuaries. The purpose of NEP is to identify nationally significant estuaries threatened by

pollution, development, or overuse, and to promote preparation of comprehensivemanagement

plans to ensure their ecological integrity. The San Francisco Estuary Project (SFEP) was

established in 1988 as part of the NEP. The SFEP has addressed a number of management

issues in the Bay-Delta region, including the decline of biological resources, increasedpollutants,

freshwater diversion and altered flow regimes, increasedwaterway modification,and intensified

land use. The SFEP is composed of representativesfrom the public and private sector and all

levels of government, including elected officials from each of the Bay-Delta counties. Studies

1.10
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conducted through the SFEP have been summarized in a series of six "Status and Trends"

reports: Wetlands and RelatedHabitats, Aquatic Resources,Wildlife, Pollutants, Dredgingand

Waterway Modification, and Land Useand Population.

The Aquatic Habitat Institute (AHI) is an independent,nonprofit corporation whose goal is

to evaluate the present and potential future effects of pollution on the Bay-Delta. The AHI is

directed by a ten-member Board of representativesfrom industrial and municipal dischargers,

state and federal agencies, academic institutions,and the public. The AHI is funded through a

variety of state and federal agencies,discharger associations, localgovernments and

foundations, as well as membership fees and contributions. The AHI often works jointly with the

SFEP on water quality issues and has published a number of reports on the loading, fate, and

effects of contaminants in the Bay-Delta (Davis et al. 1991; Gunther et al. 1987; Phillips 1987).

Local governmentsand organizations representingspecific interest groups also take an

active role in the formation and review of regulatory policies establishedby the government

agencies. For instance,two major associations,the BayArea DischargersAssociation (BADA)

and the Bay Area League of IndustrialAssociations, represent the interests of dischargers to the

Estuary in public review processes. Various environmental groups, including the Audubon

Society, Citizens for a Better Environment,the Oceanic Society, the Pacific Coast Federation of
FishermenAssociation, the Save San Francisco Bay Association, and United Anglers provide

comments on proposed activities having potentialenvironmental impacts. The U.S. Department

of Defense, port authorities,yachting associations,and other groups that depend cn dredging to

maintainnavigable waterways also commenton dredging managementdecisions and policies.
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2.0 EVALUATIQN OF EXISTING INFORMATION

This sectioncontains the evaluation of all reasonablyavailable information to determine

the potential for contaminationof surroundingharborsediments that may be dredged. Samples

collected in the vicinity of Oakland Harbor have been analyzed for sediment contamination,
benthic invertebratecontamination,fish tissue contaminationand diseases, and bioaccumulation.

2.1 OVERVIEW OF SEDIMI=NTCHEMISTRY AND SEDIMENT BIOASSAY DATA

Data on sediment chemistry and sediment bioassays from areas in the vicinity of Oakland
Harbor are available. Much of the work has been conducted in various berths and channels

within the Inner and Outer Harbors in order to evaluate dredged material (USACE 1979). The

most comprehensivesummary of this early information was compiled by Long et al. (1988), who

listed20 studies containing data on concentrationsof contaminants in San FranciscoBay.
Eighteenof these studies containeddata on selectedtrace metals (i.e., mercury (Hg), cadmium

(Cd), copper (Cu), lead (Pb), chromium (Cr), silver (Ag)); five studies reported concentrations of

polynuclear aromatic hydrocarbons(PAHs); and.thirteenstudies reported concentrationsof DDT

and polychlorinated biphenyls (PCBs). Long and Markel (1992) summarized sediment
contaminationand sedimentbioassay data from 60 studies conductedthroughout San Francisco

Bay, some of which contained data specific to Oakland Harboror the project area. However,=

many of these studies collected data in a sporadic and inconsistentmanrler, and thus the average

values for contamination in sediments presented by Long and Markel (1992) should not be
= viewed as representative of the project area.

Studies relevant to this Tier I report include Chapman et al. (1986), Shopay and

Bruggers (1988), Power and Chapman (1988), and McPherson et al. (1989). The objective of

Chapman et al. (1986) was to assess whether the Sediment Quality Triad approach in San

Francisco Bay could be used to augment the field measurementsof the NOAA National Status

and Trends (NS&T) program. The Sediment Quality Triad approach consisted of coincident

measurementsof sedimentcontaminationby chemical analyses, sediment toxicity through

performanceof laboratory sediment bioassays, and infaunal community structure by collectionof

benthic macroinfaunadata. Synoptic measurementsof the Sediment Quality Triad components

were taken at three sites in San Francisco Bay: Islais Waterway, a site near Oakland Inner
Harbor, and in San Pablo Bay.

The results supported the initial hypothesis that no individual component of the Sediment

Quality Triad can be used to predict the results of the measurement of the other components.

The Sediment Quality Triad provided an integratedassessment of pollution-induceddegradation

that could not have been done with any of its separate components. Islais Waterway was the
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mostpollution-degradedsite. Usinga compositeindex developedfromthe SedimentQuality
Triad components,Islaiswaterwaywas considered58 timesmoredegradedthanthe ,SanPablo

Baysite,the sitemostremovedfromdirectanthropogenicinfluences.The Oaklandsitewas 1.4
timesmoredegraded than the San PabloBaysite. On thebasisof thisstudy,the Sediment

QualityTriad approachwas recommendedfor incorporationintothe NOAA NS&T Program.
Specificrecommendationsforthe presentationand useof the SedimentQualityTriad approach
are providedinSection4.4 of Chapmanet al. (1986).

Shopayand Bruggers(1988), collectedsedimentsfromsix areas near the NavalSupply
Center Piers4 and5 in OaklandMiddleHarbor. These sedimentswere thenevaluatedas a

precursorto obtainingdisposalpermitsnecessaryfor theproposedrenovationofthe Oakland

Naval SupplyCenter (NSC). To addressbothopen-oceanand in-baydisposalpermit
requirements,bothsuspended-particulate-phaseandsolid-phasebioassayswere performedon
NSC material. Suspended-particulate-phasebioassaysused Citharichthys stigmaeus

(speckled sanddabs), Acanthomysis sculpta (mysid shrimp), and larvae of Mytilus edulis (bay

mussels). Solid-phase bioassays used A. sculpta, Macoma nasuta (bent-nose clams), and

Nephtys caecoides (polychaete worms) as test organisms.

In the suspended-particulate-phase bioassays, all of the NSC sediments caused
significant sanddab and mysid mortalityand significantly reduced normaldevelopment of the bay

mussel larvae. None of the sediments caused significant mortality to any test species in the solid-

phase bioassays. Bulk sediment chemistry results showed slight elevations of oil and grease

and of mercury (Hg), nickel (Ni), and zinc (Zn). Itwas not clear what sediment component was
responsible for the observed mortalities in the suspended-particulate phase bioassays.

Power and Chapman (1988) performed chemical analyses and bioassay testing of

sediment collected from Oakland Outer Harbor to assist in determining whether disposal of

dredged material was in compliancewith Section 404 of the Clean Water Act and Public Notice

87-1. Bivalve larvae bioassays were performed on sediment proposed for dredging from six
sections of Oakland Outer Harbor,extending from the bar channel (Section 1) to the inner reach

of the Outer Oakland Harbor (Section 6) and from four sections of the Alcatraz Island reference

site (Sections A, B, C, and D). The authors provide summary tables of detected parameters in

the sediments (10 metals, 3 organics, 1 phenol, 14 PAHs, 3 chlorinated pesticides, and 2 PCBs)
and grain-size analysis.

Power and Chapman (1988) reported that sediment from the Oakland Outer Harbor had

higher concentrationsthan the Alcatraz Islandreference sediment for all detectedmetals (except

cadmium and chromium), chlorinatedpesticides,and PCBs. Oakland Outer Harborsediments

also had a higherpercentage of total organic carbon than the reference sediments, and nearly 2.5
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times greater concentrationsof oil andgrease. Incontrast, the Alcatraz Island referencesite had

higher levels of total chlorinatedphenol and PAHs than Oakland Outer Harbor.

McPhersonet al. (1989) collected sedimentsamples for bulk chemical analyses and

bivalve larvae bioassays from six sections in Oakland Inner Harbor, six sections in Oakland

Outer Harbor, and two sites in the Alcatraz Island disposal area. This report summarizes

parametersdetected in the sediment (10 metals, 2 organics,4 phenols, 15 PAHs, 2 chlorinated

pesticides, and 1 PCB), grain-size analysis, and oyster larvae sediment toxicity data.

McPhersonet al. (1989) found that sediment from the Oakland Inner Harbor had higher

concentrations than the Alcatraz Island disposal site sedimentfor total organic carbon (TOC),

chlorinated pesticide and PCBs, oil and grease, 11of the 15 detected PAHs, and all detected

metals except chromium. Alcatraz Islanddisposal site sediment had lower levels of phenols than
the Oakland Inner Harborsediment,with the exception of total chlorinated phenol.

Oakland Outer Harborsediment had higher concentrationsof TOC, chlorinated pesticide

and PCBs, oil and grease, phenols, and all detected metals (except Cd and Cr) when compared
to the Alcatraz Island disposal site sediment.

2.2 OVERVIEW OF BENTHIC INVERTEBRATE DATA

2.2.1 Benthic InvertebrateDistributionandAbundance

The United States Bureau of Fisheries steamer "Albatross"conducted biological surveys

of San Francisco Bay from 1912 through 1913. Schmitt (1921)summarized all of the trawl survey
data. Decapod crustaceans were collectedwithin Oakland Inner Harboron April 8, 1912,using a

19-in. boat dredge and 3-ft Tanner trawl. The followingspecies were captured: >50 Crangon

franciscorum,47 Crangon nigricauda,11 Hemigrapsisoregonensis,3 Pagurus ochotensis,2

Cancer magister, 2 Spirontocaris cristata,and 1 CallianassaIongimana.

Hopkins (1986) summarized the benthic invertebratedata from San Francisco Bay for 42

studies conductedthrough 1982,and presented the distribution of the 24 most common infauna

taxa along with symbols representing species density categories (eg., 1-100, 101-1000

individuals m-2). There appeared to be no unusualoccurrences or elevated densities of pollution

indicator species (e.g., Capitella capitata) in the vicinity of Oakland Harbor. Furthermore, the

densities of pollution sensitive taxa (e.g., microcrustacea)in the samples collected in Oakland

Harboror San Leandro Bay were comparable to the densities found in the remainderof San

Francisco Bay.

Of the 42 studies Hopkins (1986) reviewed, only one (Leighton and Associates 1978)

contained data from Oakland Harbor (11 sites located within Oakland Outer Harbor and 1 site

within Oakland Inner Harbor). The study found that the community at the upper (landward) end
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of the Outer Harbor had decreased species diversity and species evenness relative to the sites
closer to the entrance channel. The authorsattributedthese decreases to normal seasonal

changesand annual maintenancedredging. According to Edward Long,Senior Oceanographer,

NOAA collected additionalsamples of infaunal communities in Oakland Harbor and elsewhere in
February 1987. Although the samples were processed, the data has not been fully analyzed or

published. Figure 2.1 shows the locations of all known sites within Oakland Inner and Outer

Harbors where infauna samples have been collected.

Nichols (1979)concludedthat the major factorscontrollinginfaunal community structure in

San Francisco Baywere natural perturbations such as major fluctuations in salinity, biotic

disturbances, and abiotic disturbances such as seasonally increasedsediment loads and

wind-generated wave disturbance. Anthropogenicinfluenceswere difficult to partition from

natural influences. The conditions in San Francisco Bay favor species that rapidly colonize

benthic environments. Several exotic species, which are adaptedfor rapid colonization of

disturbed areas, have also invaded San Francisco Bay and are now dominant in many areas.

According to Edward Long of NOAA, infaunal community structure (i.e.,densities, numbers of

taxa) in samples collected throughout San FranciscoBay followed trends seen in sediment

contamination (Long et al. 1988). However,heavily impacted communities(i.e., low number of
species, the absence of microcrustacea)were not evident from their collections.

2.2.2 Benthic InvertebrateContamination

Long et al. (1988)summarizedchemical contaminationdata for benthic invertebrates in
San Francisco Bay. The 33 studies cited by the authors included data on concentrationsof trace

metals, PAHs, DDT, and PCBs in mussels, oysters, clams, crab, and shrimp. In 1984, NOAA

began a nationwidecomprehensivestudy under their NS&T program, termed Biological

Surveillanceand Mussel Watch, to determinelong-termtrends in contaminationof coastal

sediments and biota. The California Mussel Watch program has sampled San Francisco Bay

mussels (Mytilus edulis) or coastal mussels (Mytilus califomianus) at 32 sites in San Francisco

Bay. These mussels were either resident or transplanted to the sites from reference areas.

Sampling has been conducted as part of this program since 1979. Based on the data presented

in Long et al. (1988), maximumconcentrationsof Cd, Pb,and Ag in mussels from the Oakland

Harbor NS&T site were at least two times greater than concentrations in Tomales Bay mussels.
Concentrations of Cd, Pb, and Cr in the tissue of Japanese littleneck clams, Tapesjaponica,

collected in San Leandro Creek were the highest found among all sites sampled in San Francisco

Bay. DDT and total PCB maximum concentrations in mussel tissue in Oakland Harbor ranged

from 0.05 to 0.22 ppm and from 0.18 to 0.88 ppm dry weight, respectively. In comparison, DDT

ranged from 0.01 to 0.04 ppm and total PCB ranged from 0.03 to 0.08 ppm in Tomales Bay
mussels.
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2.3 OVERVIEW OF FISH DATA

2.3.1 Fish Distribution and Abundance

Once the foremost fishing center on the West Coast, the San Francisco Bay-Delta Region

has changed dramatically over the past century (Smith and Kato 1979). Muchof the decline in
fishery resources has been attributed to human-induced changes including heavy exploitation

between 1870 and 1915,extensive land reclamation, water development projects, water

pollution, and dredging. Although the full impact of these changes is unclear,the filling of shallow

mud flats around the perimeter of the San FranciscoBay area has drastically reducedthe amount

of suitable habitat for oysters, clams, and bay shrimp. Many commercial fisheries that were once

important to the Bay Area economy have disappeared, leading to the overall change in emphasis

from commercialto recreationalfishing. The only remainingcommercialfisheriesof note are those

for Pacific herring, northern anchovy, and bay shrimp. The most important recreationalfisheries of

San Francisco Bay are those for chinook salmon,striped bass, sturgeon, shad, herring, anchovy,

s,arry flounder, surfperch, and bay shrimp.

After reviewing the literature, Smith and Kato (1979)concluded that few quantitative data

are available on the fishery resources of San Francisco Bay or on the life history of most of the

animals that reside in San Francisco Bay, whether as seasonal migrants or residents. In

particular, very limited information is available on the distribution and abundances of fish species
within Oakland Inner and Outer Harbors. The few known locations within the harbors where fish

have been sampled are shown in Figure 2.2. The reports summarized below suggest that many

of the species that commonly occur in the San FranciscoBay estuary may also occur in Oakland

Inner and Outer Harbors, but the reports do not indicatespecific locations within these harbors

where fish have been sampled.

According to the November 1984 feasibilitystudy and environmental impact statement

(USACE 1984), Oakland Inner Harbor is not considered a significant aquatic habitat for fish;

however, its numerous commercial shoreline facilitiesdo provide some shallowwater habitat for

small fish. USACE (1984) suggested that, although no fish studies have been conducted in

Oakland Inner Harbor, the harbor may provide habitat for the following species: northern

anchovy, northern midshipman, shiner perch, topsmelt, English sole, California tonguefish, Pacific

herring, American shad, bay goby, pile perch, speckled sanddab, starry flounder, jacksmelt, bay

ray, white croaker, brown smoothhound shark, Pacific staghornsculpin, Pacific spiny dogfish,

Pacific tomcod, and leopardshark. Publicaccess and public facilitiespermit numeroussport

fishing opportunities in the Inner Harbor.
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In 1986, 11 species of fish, all of which are very common to the San Francisco Bay

estuary (yellowfin goby, Pacific staghorn sculpin, English sole, plainfin midshipman, speckled

sanddab, brown smoothhound shark, shiner surfperch, walleye surfperch, brown rockfish, white

croaker, and northern anchovy),were collected in otter trawl samples within Oakland Outer

Harbor (USACE 1986). The Outer Harbor apparently supports breeding populations of

yellowfin goby and white croaker, because post-larvae, juveniles, and adults were collected in

otter trawl samples. It is unknownwhether or not the collected fish species are pollution-

sensitive. Followingcompletion of the original environmentalimpact statement in 1986, it was

discovered that Pacific herring may utilizethe Port of Oakland Outer Harbor intertidaland subtidal

areas as a spawning ground in winter and early spring (USACE 1990b).

Booth et al. (1989) found that several species of fish may use Oakland Inner and Outer

Harbors either temporarily or permanently. Among the fish species identified by the authors, the

following support importantsport and/or commercial fisheries: striped bass, chinook salmon,

steelhead,American shad, white sturgeon, Englishsole, Pacific herring, northern anchovy,

jacksmelt, California halibut, starry flounder,brown rockfish,and shiner surfperch.

Based on the level of sampling and analysis conductedto date, the potential exists for

sediment contamination to significantly impact fish populations in Oakland Harbor. The following

section on fish histopathology addressespotential fishery impacts from exposure to contaminated
sediment.

2.3.2 Fish HistoD_thology

As noted by Long et al. (1988),demersal (bottom-dwelling)fish that are in frequent

physical contact with sediments and/or feed on benthic prey are thought to receive a relatively

high exposureto chemicals that may be present in the sediment. Hence,demersal fish are

thought to be integrators of contaminant exposures, and some species can serve as reasonable

biological indicators of trends in exposureto contamination.

From 1982 to 1987, NOAA supported researchperformed by the Lawrence Livermore

National Laboratory (LLL) on the effects of organic contaminants in San FranciscoBay on the

reproductivesystem of starry flounder. The reports on this research are briefly summarized

below. Potential fishery impacts from exposure to contaminatedsedimentare described;a more

thorough summary appears in Long et al. (1988).

Spies et al. (1985, 1988a, 1988b,and 1988c) provided compelling evidence that lipid-

soluble organic contaminants had sublethal effects on the reproductivesuccess of starry flounder.

Laboratory-spawned females captured at various contaminated sites showed a highly significant
negative relationship between hepatic mixed-function oxidase (MFO) activity and fertilization

success. MFO activity in the liver is a measure of the enzymatic response of the fish to organic
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pollutant exposure, and is inducible by xenobioticcontaminants. San Francisco Baysediments

are extensively contaminated with xenobiotic compounds including PAHs, PCBs, phthalates, and

benzthiazole-2 (r-mopholinyl), which can accumulate in fish tissues. The following results of the
LLL studies are relevant to this Tier I evaluationof Oakland Harbor:

1. Chlorinatedbiphenyls had a direct toxic (submethal)effect on both fertilization
success and viable hatching of flounder eggs (Spies et al. 1985).

2. Somefemales living in contaminatedconditionsmay experiencecomplete
reproductive inhibition (Spies et al. 1988a).

3. Concentrations of PCBs in spawned eggs were good predictors of embryological
success (Spies et al. 1988a).

4. Immunoassaysfor P-450E could be incorporated into NOAA's NS&T program as
, a sensitive and potentially inexpensive measure of the biochemical response of

fishes to contaminants (Spies et al. 1988a).

, 5. Starry floundercollected in OaklandOuter Harbor had greater liver concentrations
of PCBs and PAHs than those collected at a site in northern San Pablo Bay or the
central portion of San FranciscoBay near Berkeley (Spies et al. 1988b).

6. Gamete viability, zygote formation, and embryological development decrease with
increasing hepatic MFO activity of spawning females (Spies et al. 1988c).

;j

j 7. Reproductive problems may be associatedwith only moderate environmentai
concentrationsof chlorinated hydrocarbons. Thus, the xenobioticcompounds
accumulated in San FranciscoBay had, and may continue to have, measurable
effects on starry flounder reproductive and development processes (Spies et al.
1988c).

The authorsconcluded that their methodsrepresent a promisingapproachfor linking

sublethal effects of organic contaminantsto changes in coastal and estuarinefish populations.
Because such contaminants are known to impact the reproductiveand developmental success of

flounder, the potential exists for deleteriouspopulation effects. The authors' methods could be

' applied to other contaminated areas to measurethe effects of urbanizationon the health of

demersal fish populations.

A major implicationof these studies,relative to Oakland Harbor, is that more information on

sediment contamination is neededto measurethe potential impactson the reproductivesuccess

of demersal fish populations. Fewconsistent statistical relationships betweensediment

chemistry and histopathologicaldisorders have been demonstrated, largely becausedemersal
fish are mobile and thus exposed to numerous, synergistic, and potentially adverse stimuli.

Histopathologicaldisorders may be the result of environmental factors other than bulk chemistry

that have not yet been adequately researched.
=lw
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3.0 IDENTIFIC;ATI(_NOF CONTAMINANTS OF CONCERN_

Quantitativedata on sediment chemistry and biological testing specific to the Oakland
Harbor navigationchannel consist of evaluationsof sediment for unrestricted,unconfined

open--ocean disposal. The results of these studies, performed by and for USACE, are
summarized below and include:

• Final Supplement I to the Environmental ImpactStatement. Alameda County,
California (USACE 1988)

• Confirmatory Sediment Analyses and Solid- and Suspended-Particulate-Phase
Bioassays on Sediment from Oakland Inner Harbor. San Francisco,California
(Word et al. 1988)

• EcologicalEvaluationof Proposed Dischargeof Dredged Materialfrom Oakland
, Harbor into Ocean Waters (Phase I of -42-Foot Project [Word et al. 1990a])

, • EcologicalEvaluationof Proposed Dischargeof Dredged Materialfrom Oakland
'_ Harbor into Ocean Waters (Phase II of -42-Foot Project [Word et al. 1990b]).

Contaminants identified by these studieswere scored according to criteria specified in the

Green Book. Thesecriteria, in additionto indicatingthe concentrationof the contaminantin the

dredged material and in the proposed disposal site, includetoxicological importance,persistence

in the environment,and propensity to bioaccumulatefrom sediments. The dredged material is
consideredtoxicologicallyimportant if

1. the liquid phase contains concentrationsthat exceed applicablemarinewater
qu_.'_litycriteria,after allowingfor initial mixingof organohalogencompounds,
mercuryor mercurycompounds,cadmiumor cadmiumcompounds,oil of any kindor
in any form, known carcinogens,mutagens or teratogens or materialssuspected to
be carcinogens, mutagens or teratogens by responsible scientific opinion;or

2. bioassay results of the suspended particulate phase or the solid phase indicate
any occurrence of significantmortalitydue to dumpingof the material.

Chemicalcompoundsor forms that are not rapidly renderednontoxic to marine life and

-- non-bioaccumulative in the marineenvironmentby chemical or biologicaldegradationin the sea

are considered persistent in the environment. The Green Book specifies that ocean dumping of
"persistent inert synthetic or naturalmaterialswhich mayfloat or remain in suspension in the

ocean in such a manner that they interfere materiallywith fishing, navigation,or other legitimate

uses of the ocean" will not be approved by EPA or USACE under any circumstances.

Dredged materialcomplies with the Green Bookbioaccumulationcriteriaas longas

bioaccumulationof contaminants of concern in organismsexposedto the dredged material does

-- not exceed bioaccumulationin organismsexposed to the reference material. Materialwas judged
to have a propensity to bioaccumulate if bioassay results from the suspended-particulate-phase

or the solid-phaseindicatedthe occurrenceof significantbioaccumulationthat resultedfrom
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dumping of organohalogencompounds,Hg or Hg compounds,Cd or Cd compounds, oil of any

kind or in any form, known carcinogens, mutagens,or teratogens,or materialssuspected to be

carcinogens, mutagens, or teratogens by responsible scientific opinion.The Green Book covers

the majorchemical properties that control the propensity to bioaccumulate. These include

hydrophobicity, aqueous solubility, stability, and stereochemistry.

Contaminant concentrations in Oakland Harborsedimentswere comparedto reference

sediments from Alcatraz Disposal Site (USACE 1988,Power and Chapman 1988, McPherson et

al. 1989), Point Reyes reference station PR-Fand PR-C (Word et al. 1990a, 1990b), and Point

Reyes reference station 37°51.00'N 123°01.50'W (Word et al. 1988). Based on these sediment

chemistry evaluations, a list of contaminants of concern that have verified dry weight

concentrations ___1.2xreference sediment is presented in Table3.1.

Confirmatory analyses of the presence, toxicity, and bioaccumulation of potential

contaminants were conducted by USACE (1988) and Word et al. (1988, 1990a, 1990b). In

December 1986, USACE (1988)collected sediment core samples from Oakland Inner Harbor,

including three areas adjacent to SchnitzerSteel and four areas adjacent to Todd Shipyard and

Oakland Outer Harbor (Figure3.1). Bulk sediment analyses were conducted on all of the

sediment samples. In addition, the samples from areas near SchnitzerSteel and Todd Shipyard

were analyzed individually for 12 trace metals, 18 chlorinatedpesticides, 7 PCB congeners, 16

PAHs, phenols, phthalates, cyanide, and sulfides. The results of these analyses are presented
in Table 3.2.

Solid-phase bioassays were conducted by Power and Chapman (1988) using

amphipods (R. abronius), mysid shrimp (A. sculpta), bent-nose clams (M. nasuta), and

polychaete worms (N. caecoides). Of the three species tested, only the poly'chaeteworms had

significantly lower survival in sediment from Oakland Inneror Outer Harbors, compared to

survival in the reference sediment. Suspended-particulate-phasebioassays using mysid shrimp

(A. sculpta), speckled sanddabs (C. stigmaeus), and mussel larvae (M. edulis) showed that

although the proposed dredged material was significantly more toxic to all the bioassay organisms

than the Alcatraz Island reference sediment, in no case was the sediment from the tested portions

of Oakland Inner and Outer Harbors toxic to 50% of the test organisms.

The bioaccumulationof contaminants was examined inthe tissue of M. nasuta and N.

caecoides (McPherson et al. 1989). The bioaccumulation results showed statistically higher

concentrations of Cr, Pb, and Zn in the tissue of clams exposed to sediment from several areas
within Oakland Inner Harbor than in the tissue of clams exposed to offshore reference sediment.

The concentration of Ag in the tissue of polychaeteworms was statistically higher in worms

exposed to sediment from two areas within Oakland Inner Harbor than in worms exposed to
reference sediments.
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TABLE_.1. Contaminants of Concern in Oakland Inner and Outer Harbors That Have Verified
Dry Weight Concentrations >1.2x Reference Sediments (See Footnotes A-C)

Contaminants
ofConcern _eferences

D._r..l:la,_r_
Oilandgrease Wordetal. 1990b(a);Power& Chapman1988(0);McPhersonetal. 1989(b).
TPH Wordetal. 1990b;Power& Chapman1988.
Metals:

Ag Wordetal. 1990b;McPhersonet al. 1989.
As Wordetal. 1990b;USACE1988_0);Power& Chapman1988;McPhersonetal. 1989.
Cd Wordetal. 1990b;USACE1988.

Cr Wordetal. 1990b;USACE1988.

Cu Wordetal. 1990b;USACE1988;Power& Chapman1988;McPhersonet al. 1989.

Hg Wordetal. 1990b;USACE1988;Power& Chapman1988;McPhersonet al.1989.
Ni Wordetal. 1990b;USACE1988;Power& Chapman1988;McPhersonetal. 1989.

Pb Wordetal. 1990b;USACE1988;Power& Chapman1988;McPhersonetal. 1989.
St)

i Se Power& Chapman1988;McPhersonetal. 1989.
Q

I Zn Wordet al.1990b; USACE1988; Chapman1988; etPower& McPherson aL1989.

: Organics:

Butyltins Wordet al. 1980b.
PCBs Wordet al. 1990b; Power& Chapman1988;Mo°hersonet al. 1989.

; PAHs WordetaJ.1990b;McPhersonet al. 1989.
Pesticides Wordetal.1990b;Power& Chapman1988;McPhersonetal. 1989.

Oil and grease Wordetal.1988(c),1990a(_;McPhersonetal. 1989.
TPH Wordetal. 1988,1990a.
Metals:

Ag USACE1988;IV_..,Phersonet al.1989.

As Wordetal. 1988,1990a;USACE1988;McPhersonetal. 1989.
Cd Wordet al.1988,1990a;USACE1988;McPhersonetal. 1989.

Cr Wordetal. 1988,1990a;USAGE1988.

Cu Wordetal. 1988,1990a;USACE1988;McPhersonetal. 1989.

Hg Wordetal. 1988,1990a;USACE1988; McPhersonetal.1989.

Ni Wordetal. 1988,1990a;USACE_988;McPhersonetal. 1989.
Pb Wordet al.1988,1990a;USACE1988;McPhersonetal. 1989.

St) Wordet al. 1988,1990a.

Se WordetaJ.1988,199Oa;McPhersonetal 1989.

Zn Wordetal.1988,1990a;USACE1988;McPhersonetal. 1989.

Organics:

Butyltins WordetaJ.1988,1990a;USACE1988.

PCBs Wordetal. 1988,1990a;USACE1988;McPhersonetal. 1989.

PAHs Wordetal.1988,1990a;USACE1988;McPhersonetal. 1989.

Pesticides Wordetal. 1988,1990a;USACE1988;McPhersonetal. 1989.

(a) PointReyesReferenceStations(PR-F, PR-C)
AlcatrazDisposalSite
PointReyesReferenceStation(37°51.00'N,123°01.50'W)
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TABLE3.2. Summary of the Contaminantsof Concern for Sediment Samplesfrom
Oakland Inner and Outer Harbors (USACE 1988)

Sample
Site Contaminantsof Concern(a)

Inner Harbor

aal As, Ni, Se
ccl As, Se,
cc2 As, Ni, Se, Zn
dd2 As, Cu, Ag, Se, Zn
aa3 As, Cr, Cu, Ni, Ag, Se, Zn
cc3 As, Cu, Pb, Hg, Ni, Ag, Se, Zn
dd3 As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Zn
ee3 As, Cu, Ni, Ag, Se, Zn
S 1 Cd, Cu, Pb, Hg, Ni, Se, Ag, Zn, PAHs
$2 Sb, As, Cd, Cr, Cu, Pb, Hg, Ag, Zn, PAHs, PCBs
$3 Sb, Cd, Cr, Cu, Pb, Hg, Ni, Ag, Zn, PAHs, PCBs
T4 Sb, As, Cr, Cu, Pb, Hg, Zn, PAHs, PCBs, tributyltin
T5 Sb, As, Cd, Cr, Cu, Pb, Hg, Ni, Ag, Zn, PAHs, PCBs
T6 Sb, As, Cd, Cr, Cu, Pb, Hg, Ni, Ag, Zn, PAHs, PCBs, tributyltin
T7 Sb, As, Cd, Cr, Cu, Pb, Hg, Ni, Ag, Zn, PAHs, PCBs, tributyltin

Outer Harbor

bb 1 As, Cr, Cu, Hg, Ni, Se, Zn
ccl As, Ni, Se
eel As, Cr, Cu, Hg, Ni, Se, Zn

(a) The contaminants listed have verified concentrationsabove reference
sediments from Alcatraz Disposal site.
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To help providethe scientificbasis for determiningwhether Oakland Inner Harbor
sedimentswere suitable for offshore disposal, MSLconducted an ecological evaluation of

sediments that were collected to project depths of -38 tt MLLW (Word et al. 1988). The results of

this study supplemented related preliminary studies conducted by USACE (1988). Additional

toxicologicaland chemical evaluationsof sediment from Oakland Innerand Outer Harbor, collected

to the -42-ft project depth plus 2 ft of overdepth, were performed by MSL in two phases. Phase

I evaluated sediments from 20 stations in Oakland Inner Harbor (Word et al. 1990a). Phase II of

the Oakland Harbor Studies evaluated sediments from six composites in Oakland Inner Harbor

and 15 stations in Oakland Outer Harbor (Word et al. 1990b). The six composited stations in
Oakland Inner Harbor and one station in Oakland Outer Harborwere added to Phase II after it

was discovered that coring equipment could not penetrate to the -44-ft project depth at these
stationsduring Phase I. The locations of all sites within Oakland Inner and Outer Harborswhere

Word et al. (1988, 1990a, 1990b)collected samples for sediment chemistry analyses and

bioassays are shown in Figure 3.2.

The dredged material collected by Word et al. (1988) was chemically analyzed and

subjected to bioassay experiments, including solid-phase bioassays on four species of

organisms (M. nasuta, N. caecoides,Grandidierellajaponica, and R. abronius)and suspended-

phase bioassays using three species of organisms (A. sculpta, C. stigmaeus, and Crassostrea

gigas). Word et al. (1990a, 1990b) conducted a series of solid-phase toxicity tests with four

sensitive marine invertebrates (M. nasuta, N. caecoides,Ampelisca abdita, and R. abronius), and

assessed the bioaccumulationpotentialof sediment-associatedcontaminants in tissue of

M. nasuta. The results of these analyses were used to develop the information presented in

Tables 3.3 through 3.5. "Thecores from some sites were separated into two parts: 1) the upper
core (-39 ft MLLW) designated by "U" following the site number, and 2) the lower part of the

same core (-42 ft MLLW) designated by "L" following the site number.

Table 3.3 shows that in all of the Oakland Inner Harborsites sampled for confirmatory

sediment analyses, organotins were significantly accumulated in tissues of M. nasuta in

comparison to reference sediments. Six of the sites (3-1,3-2, SN-2L, SN-3L, TD-2U, TD-2L)

also showed statistically significant mortality of test organisms in toxicity tests and >10% more
mortality than in reference sediments. Table 3.4 shows that all of the Oakland Inner Harbor sites

sampled for Phase I of the -42 ft MLLW project depth (Word et al. 1990a) had statistically

significant bioaccumulation, with the exception of Sit_ CH-5. Six of the sites (SS-I-L, SS-2-L,

SS-3-L, TS-4-U, TS-5-L, MA-1-U) also showed statistically significant mortality of test organisms
in toxicity tests and _>10% more mortality than reference sediments. Table 3.5 shows that six of

the sites sampled for Phase !1of the -42-ft MLLW project depth (Word et al 1990b) had

statistically significant bioaccumulation: OO-CH-2 (PCBs), OI-TS-5A (PAHs, Tributyltin), OI-

MA-1L (PAHs), OI-MA-2 (PAHs), OO-W-3 and OOW-4 (pesticides). Twelve of the sites in
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FIGURE3.2. LocationsWithinOaklandInnerandOuterHarborsWhere Wordet al. (1988, 1990a, 1990b) Collected
Samplesfor SedimentChemistryAnalysesand Bioassays



TABLE 3.3. Summaryof the Contaminantsof Concern,ToxicologicalImportance,Persistenceinthe
Environment,andPropensityto BioaccumulateforSedimentSamplesfromOaklandInner
Harbor(Wordet al. 1988). (Samplessitesthatshowedsignificanttoxicity,bioaccumulation,or
both,areshowninFigure3.3.)

Sample Toxicological Persi_ Propensity
Site Contaminantsof Concern(a) Importance In Envi_ To BioacaJmulate

= 1-1 oil& grease.Sb.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.Butyltins.PAHs.Pesticides pers=stent organo_ns
1-2 Sb.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.Butyltins.PAHs perszstent organolJns
1-3 oil &grease.TPH.Sb.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.Butyllins.PAHs persist! organolins
2-1 oil & grease.TPH.Sb.Cr.Cu.Pb.Hg.Ni.Ag.Zn.As.ButyI_ns.PAHs persistent organolins
2-2 oil& grease.TPH.Sb.Cr.Cu.Pb.Hg.Ni.Se_g.Zn.As.ButyltJns.PAHs pers=stent organo_s
3-1 oil& grease.TPH.Sb.Cr.Cu.Pb.Hg.Ni.Se,Ag.Zn,As.BuIylIins.PAHs T(b) persis_nt organoms
3-2 oil& grease.TPH.Sb.Cr.Cu.Pb.Hg.Ni.Se_g.Zn.As.ButylIJns.PAHs T persistent organolins
CH-1 oil& grease.TPH.Sb.Cu.Pb.Hg.NI.Se.Ag.Zn.As.Buty!Iins.PAHs persistent organotins.Pb
CH-2 oil& grease.Sb.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.Butylfms.PAHs per=stent organotins
SN-1 oil& grease.TPH.Sb.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.Butyllins.PAHs perszstent organol_s
SN-2U(c) oil& grease.TPH.Sb.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.ButyltJns.PCBs.PAHs persistent organolins
SN-2L(o3 oil & grease.TPH.Sb.Cd.Cr.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.Butyltins.PCBs.PAHs T persistent organot_s
SN-3U oil& grease.TPH.Sb.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.ButylIins.PAHs persistent organoms
SN-3L oil& grease.TPH.Sb.Cr.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.ButyI_ns.PCBs.PAHs T persistent organolins.Cr
TD-1U oil& grease.TPH.Sb.Cr.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.ButylIins.PCBs.PAHs persistent organotins
TD-1L oil& grease.TPH.Sb.Cr.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.Butyliins.PCBs.PAHs pers=stent organolins
TD-2U oil& grease.TPH.Sb.Cd.Cr.Cu.Pb.Hg.Ni.Se.Ag.Zn.As.ButyltJns.PCBs.PAHs T persistent organolins
TD-2L oil& grease.Sb.Cr.Cu.Pb.Hg.Ni.Ag.Zn.As.Butyltins.PCBs.PAHs T persistent organolins.Pb

Co

_o (a) The contaminantslistedhaveverifk_dconconlrationsabovereferencesediments.
(b) Bioassayresultsincicatesignificanttoxicity(>10=/=moremortalitythaninreferencesediments).
(c) Uppercorehalf(38-ft).
(d) Lowercorehalf(42-ft).



TABLE 9.4. Summaryof the Contaminantsof Concern,ToxicologicalImportance,Persistenceinthe
Environment,andPropensityto Bioaccumulatefor SedimentSamplesfromOaklandInner
Harbor(Wordet al. 1990a). (Samplessitesthatshowedsignificanttoxicity,bioaccumulation,
orboth,areshownin Figure3.3.)

Sample Toxkxdogical Persis_rce Pmpensity
Site ContaminantsofConoem_ importarce InEnvironment To BioacoJmulate

CH-1 Cr. Cu.Hg.Pb pers=slent Cr
CH-3 oil& grease.TPH. Ag.Cr.Cu.Hg.Ni. Pb.Se.TI. Zn.Butyltins.PCBs.PAHs pers=stent DDE
CH-4 "rPH.Ag.Cr.Cu.Hg.Ni. Pb.TI.Zn.Butyllins.PAHs pers=slent Cr
CH-5 oil & grease.TPH. Ag.As.Cu.Hg.Ni.Pb. Se.11.Zn. Butyllins.PCBs.PAHs.DDE persistent
CH-6 oil& grease.TPH.Ag.As.Cr.Cu.Hg.Ni.Pb.TI. Zn.Butyltins.PCBs.PAHs.DDE pers=stent Pb.PAHs.PCBs.DDE
CH-7 oil& grease.TPH.Ag.As.Cr.Cu.Hg.Ni. Pb.Se.TI. Zn.Butyllins.PCBs.PAHs persistent Pb.PAlls. PCBs.DDE
_S-1-Lfo) oil& grease.TPH.Ag.As.Cr.Cu.H_. Ni.Pb.Se.TI. Zn.Butyllins.PCBs.PAHs.DDE T(c) persistent PAHs.PCBs.DDE
SS-1-U(d) oil& grease.TPH.Ag.AS.Cu Hg Nz Pb. Se.TI.Zn. Butyltins.PCBs.PAHs.DDE persistent Pb.PAlls. PCBs.DDE
SS-2-L oil & grease.TPH.Ag.As.Cul Hgl Nil Pb Se.TI.Zn. Butyltins.PCBs.PAHs.DDE persistent PAlls.PCBs.DDE
SS-3-L oil& grease.TPH.Ag.As.Cu.Hg.Ni.Pb'.Se.1"1.Zn.Buty_s. PCBs.PAHs.DDE T perus_,nt PAHs.PCBs.DDE
SS-5-L oil8,grease.TPH.Ag.AS.Cu.Hg.Ni.Pb. Se. TI.Zn. Butyltins.PCBs.PAHs.DDE persistent PAHs.PCBs.DDE
TS-1-L oil & grease.TPH.Ag.As. Cr.Cu.Hg.Ni. Pb.Se.TI. Zn.Butyltins.PCBs.PAHs pers4stent Cu.PAHs.PCBs.

_ibutyltin.DDE
TS-I-U oil& grease.TPH.Ag.AS.Cr.Cu.Hg.Ni.Pb.Se. TI.Zn. Butyllins.PCBs.PAHs.DDE persis_,nt Iributyltin
TS-4-U oil &grease.TPH.Ag.As. Cr.Cu.Hg.Ni.Pb.Se. TI.Zn.Butyllins.PCBs.PAHs.DDE T persistent PAHs.PCBs.Irib_. lin
TS-5-L oil &grease.TPH.Ag.As. Cr.Cu.Hg.Ni.Pb.Zn. ButyltJns.PCBs.PAHs.DDE T persistent Cr.PAHs.PCBs.tnbutyltin
TS-5-U oil& grease.TPH.Ag.As. Cr.Cu.Hg.Ni.Pb.Se. Ti.Zn. Butyllins.PCBs.PAHs.DDE persistent PAHs.PCBs.DDE._butyr=n
MA-1-U oil& grease.TPH.Ag.As. Cd.Cu.Hg.Ni. Pb.Se.Ti.Zn. Butyltins.PAHs.DDE T persistent PAHsCo

_o
(a) Theoontaminantslistedhaveveriliedconoenlrationsupto 10x referencesediments.
(b) L = Lowercorehalf(42-tt). _ ..
(c) T = BioassayresultsindK:atesignifmanttox_ly (>_10%moremortalitythaninrelerencesediments).
(d) U = Uppercorehalf(.38-ft).



TABLE3.5. Summaryof theContaminantsofConcern,ToxicologicalImportance,Persistenceinthe
Environment,andPropensityto Bioaccumulatefor SedimentSamplesfromOaklandInnerandOuter
Harbor(Wordet al. 1990b). (Samplesitesthatshowedsignificanttoxidty, bioaccumulation,
orboth,areshownin Figure3.3.)

Sa_ Toxicological Persislarce Pmpendty
Site Contaminantsof Concern(a) Importance InEn_ To Bk)ao:un'_m_

OI-CH-0 Cr persistent
OO-CH-1 Ag,As,Butyltins,Cu,Hg,Ni,PAHs,Pb,Se, Zn persistent
OO-CH-2 Ag,Cr,Cu, DDD, DDE,Hg,Ni,oil&grease,Pb, PCBs,PAHs.TPH pe_aistent PCBs
OI-CH-2A Ag,As, Butyllins,Cu.DDD,DDE, Hg,Ni,oil8,grease.PAHs,Pb,PCBs,Se, TPH,Zn Tfo) persislent
OO-CH-3 Ag,Butyltins,Cr, Cu.DDD,DDE, Hg,Ni,PAHs,Pb,PCBs, T 10emslent
OO-CH-4 Ag,As, Butyltins,Cu,DDD, DDE,Hg,Ni,oil& grease.Pb. PCBs,PAHs.TPH T persistent
OI-CH-4A Cu.Pb T persistent
OO-CH-5 Ag,As,Buty_ns,Cu.DDD,Hg,Ni,oil& grease,PAHs,Pb,PCBs.Se,TPH,Zn pers=stent
OO-CH-6 Ag,As,Butyltins,Cr,Cu,DDD, DDE,Hg,Ni.oil &grease.PAHs,Pb. PCBs,Se,TPH.Zn persistent
OI-CH-6A As. Cr.Cu, Ni.Zn T persislent
OO-CH-7 Ag.Butyltins,Cr.Cu,DDD. Ni.oil& 9rease,PAHs,Pb,PCBs.Se,TPH,Zn persmtent
OO-CH-8 Ag,As, Buty_ns,Cu.DDD,Hg,Ni,oil& grease,PAHs,Pb,PCBs,Se,TPH,Zn T persistent
O1-SS-4L(¢) Cr,Cu, Ni T pemstent
OI-TS-5A Ag,As.Butyl_ns.Cr,Cu,DDD, DDE,Hg,Ni,oil& grease,PAHs,Pb,PCBs,Se,TPH.Zn T persistenl PAHs. Iributyltin
OI-MA-1L Ag.Cu.Hg,Ni.Pb.Se,Zn T persistent PAHs
OI-MA-2 Ag,As,Butyllins,Cu,DDD,DDE, Hg,Ni,oil& grease,PAHs,Pb,PCBs.Se, TPH,Zn T persislent PAHs
OO-W-1 Ag,As, Cu,Hg,Ni,oil& grease,Pb,Se,TPH,Zn T pemstent
OO-W-2 Ag,As, Cu,Hg,Ni,oil& grease,PAHs.Pb, Se.TPH.Zn T per_stent

CO OO-W-3 Ag,As, Butyltins,Cu,DDD, Hg,Ni,oil &grease,PAHs,Pb,PCBs,Se, TPH,Zn persistent pesticides
%,. OO-W-4 Ag.As.Butyltins.Cu,DDD.DDE. Hg.Ni.oil &grease.Pb.PCBs.PAHs,Se,TPH.ZN persistent pestk:ides
O OO-W-5 Cr,Hg.Ni,Pb pers=stent

(a) Theeonlarninantslistedhave_erifiedconcentralionsupto lOxreference_ts.
(b) T = Bioassayresultsindicatesignificanttoxicity(>10%moremortalitythaninreferencesediments).
(c) L = Lowercorehalf(42-It).



Table 3.5 (OI-CH-2A, OO-CH-3, OO-CH-4, O1-CH-4A, OI-CH-6A, OO-CH-8, OI-SS-4L,

OI-TS-5A, OI-MA-1L, OI-MA-2, OO-W-1, OO-W-2) showed statistically significant mortality of

test organisms in toxicity tests and _10% more mortality than in reference sediments.

The locations of all sites within Oakland Inner and Outer Harborsthat showed statistically

significantmortality to test organisms and > 10%more mortalitythan in referencesediments,
statistically significant bioaccumulation,orboth, are presentedin Figure 3.3. All the sites in

Oakland Inner Harbor showed concentrationsof persistent contaminants. Statistically significant

mortalityof test organisms in toxicity tests, or statisticallysignificant bioaccumulationwas

observed at 16 sites. One particularly contaminated area was in the vicinity of Schnitzer Steel

and Todd Shipyard. Eleven sites in this area showed both statistically significant toxicity and

bioaccumulation. Although six composites in OaklandOuter Harbor showed either toxicity or
bioaccumulation,no overall pattern of contaminationwas discernible.
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4.0 VERIFIC,ATION OF TIER !..118.1TESELECTION

Existingphysical,chemical,and biologicaldata on sedimentsproposedfor dredgingfrom
Oakland Harbor have been compiled in Section2.0 of this report. Section 3.0 identified

contaminantsthat, becauseof their concentrationand/or toxicological importance, havethe

greatest potential to adversely impact sensitive marine life. The purpose of this section is to

verify that the Tier III sites sampled by Ward et al. (1992) and Kohn et al. (1992) were

appropriately located to determinewhether the potentialexists for the dredged material from the

project area to have an unacceptable impact.

Because sediments that would be removed during the Oakland Harbor Navigation

Improvement Project failed to meet the exclusioncriteriaprovided by federal rules (FR 227.13), it

was necessaryto perform further sampling and testing under Tier III evaluations. Sampling

locations for the Tier III evaluationswere initially selected by USACE-San Francisco Districtand

subsequently modified through interagencydiscussions among representatives from EPA Region

9, the Regional Water Quality Control Board (RWQCB), USACE-San Francisco District, and the

Waterways Experiment Station (WES). MSL was requested to plan and implement a sampling,

testing, and analyticalprogram that incorporatedall recommendationsfor evaluation.

The MSL program was presented to representatives from USACE, Port of Oakland,

RWQCB, and EPA at a coordination meeting in San Franciscoon May 10 - 11, 1990 and to

representatives from WES and EPA (Office of Research and Development) on May 16, 1990. A

USACE"Memorandum For The Record"documents the results of the May 10 - 11, 1990

coordination meeting and schedulingof the WES meeting (AppendixA).

MSL used three characteristicsto plan the additional Tier III sampling locations. These

included the proximity to known historicalor existing sourcesof contamination,the volume of

material that would be dredged from a particular regionwithin the harbor,and the presence of

known contamination or biological effects associatedwith the sediment in that area. The stations

selected for Tier III sampling are shown in Table 4.1, and the station locations are shown in

Figure 4.1. The MSL sampling plan identified53 stations within or near the existing and new

federal navigation channels, turning basins, or maneuveringareas of Inner and Outer Oakland

Harbors that required sediment testing because data on persistence, bioavailability, and relative
bioaccumulationwere lacking. Sediment was also sampled in areas between areas of known

contaminationto allow for a better delineation of the extent of sedimentcontaminationor patterns

related to various contaminationsources. This same sampling approach was incorporated into a

companionsampling and analytical effortto evaluatettle potential contaminationeffects that might
be associated with shipping activities within the berthing areas of Inner and Outer Oakland
Harbors.

4.1

fl f rr ,



TABLE 4,!. Stations Designated for Tier III Sampling

California State Plane
Station Coordinates (Zone III) Depth Cd_da for
Number Noah (y_ East (x) (-ft MLLW) Testing(a)

InnerHa_or
IC-1 479982 1467347 36.4 P
IC-2 480138 1467928 42.7 P,C
IC-3 478890 1469595 37.4 P,C
IC-4 478100 1471438 38.5 P
IC-5 476670 1474651 37.8 P
IC-6 475927 1477733 38.4 P,C
IC-7 475756 1480197 37.5 P,C
IC-8 475480 1481315 36.5 P,C
IC-9 475687 1482357 36.6 P,C
IC-10 475763 1482877 36.5 P,C
IC-11 475864 1483335 37.3 P,C
IC-12 475892 1483806 37.9 P,C
IC-13 475923 1484255 37.2 P,C
IC-14 475892 1485010 36.6 P,C
IC-15 475720 1485695 36.7 P,C
IC-16 475925 1485720 36.3 P,C
IC-17 476072 1485718 36.7 P,C
IC-18 475620 1486542 38.2 P,C
IC-19 479381 1465766 37.0 P,V
IC-20 479192 1466712 38.6 P,V
IC-21 478081 1470189 34.5 P,V
IC-22 477315 1472570 35.9 P
IC-23 476845 1474152 37.0 P
IC-24 476507 1475135 36.7 P
IC-25 476358 1475571 36.8 P
IC-26 476220 1476089 36.8 P
IC-27 476108 1476747 37.0 P
IC-28 475139 1479530 34.9 P
IC-29 475091 1480365 36.5 P
IC-30 475170 1480995 36.5 P,C
IC-31 475858 1481878 34.0 P,C
IC-32 475925 1482226 37.9 P,C
IC-33 475656 1483139 37.5 P,C
IC-34 475696 1483700 37.8 P,C
IC-35 476185 1485744 31.0 P,C

Outer Harbor
OC-1 479275 1464193 38.4 V,C
OC-2 480325 1465028 26.4 V,C
OC-3 480678 1465950 33.2 V
OC-4 481285 1467350 38.6 P,V,C
OC-5 482475 1469705 36.8 P,V,C
OC-6 483385 1471336 28.6 P,V,C
OC-7 483550 1472230 27.1 P,V,C
OC-8 482533 1473378 33.7 P,V,C
OC-9 483543 1474565 41.1 P,V
OC-10 484725 1475190 40.6 P,V
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TABLE 4.1. (contd)

California State Plane
Station Coordinates (Zone II1_ Depth Criteriafor
Number North (y) "_ _

Outer Harbor (contd)
OC-11 486135 1475970 37.7 P,V
OC- 12 485730 1476500 41.0 P,V
OC-13 485745 1477685 36.1 P,V

Schnitzer Steel
IS-1 476175 1482757 31.6 P,C

Todd Shiovard
IT-1 475309 1482752 37.5 P,C
IT-3 475467 1483268 30.8 P,C
IT-5 475472 1483525 34.2 P,C
IT-6 475360 1483656 26.8 P,C

(a) P = Proximity; C = Known Contamination; V = Volume
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In additionto evaluatingthe concentrationsof thecontaminantsof concernat these sites,

the toxicityof the solidand/orsuspendedphasesof the sedimentto six sensitivemarinespecies

andthe availabilityand bioaccumulationof contaminantsintotissuesof twospeciesof
invertebrateswere tested. Inaccordancewiththesedimenttestingprogram(AppendixA), the

organismsusedfor solidand/orsuspendedphasetestingwere thebent-noseclam(Macoma
nasuta), burrowingpolychaete(Nephtys caecoides), marineamphipod(Rhepoxynius abronius),

speckledsanddablarvae(Citharichthys stigmaeus), mysidshrimp(Ho/mesimysis scu/pta), and
oysterlarvae (Crassostrea gigas). M. nasuta andN. Caecoideswere usedto evaluate

bioaccumulationpotentialof test, reference,andcontrolsediments.

Tissuesampleswere analyzedforselectedmetals,highand lowmolecularweightPAHs,

PCBs,chlorinatedpesticides,and butyltins.Table4.2 liststheparametersfor whichtheOakland
Tier III tissuesampleswere analyzed. The resultsof thisTier III sedimenttesting,whichare

reportedinWardet al. (1992) and Kohnetal. (1992), suggestthattheTier III sitesappearto
have beenappropriatelylocatedtodeterminethatthedredgedmaterialfromtheprojectarea may
posean unacceptableriskto sensitivemarineorganisms.Thedata fromthisTier II! sampling
effort can nowbe comparedto data fromsixdifferentpotentialdisposalsites,threewithinSan

FranciscoBay andthreeintheopenocean. ThismultiplecomparisonstrategyprovideUSACE
withan expedientand cost-effectivemethodfor concurrentlyevaluatingalternativedisposalsites,

oneof whichmay bedesignatedas an openocean(103) project-specificsite,a regional(102)
site, or an in-bay(404) disposalsite.
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TABLE4.2. Analytical Chemistry Requirements for Oakland HarborTissue Samples

Detection
Limits(a)

Sediment Numberof Surrogate Relative
Parameters (mg/kg dry_wt) Sam Ip.J.e=__ Recov_ (%_ precision(%!

Metals

Ag 1.0 28 ...(b) 15
AS 1.0 28 75- 120 15
Cd 0.1 28 --- 15
Cr 1.0 28 85 - 115 15
Cu 1.0 28 --- 15
Hg 0.02 28 75 - 125 15
Ni 1.0 28 --- 15
Pb 1.0 28 --- 15
Se 0.1 28 75 - 115 15
Zn 1.0 28 --- 15

Organic
Compounds

Butyltins 0.01 28 40- 140 20
PCBs(c) 0.02 28 50- 150 50
PAHs(d) 0.02 28 50- 150 50
Pesticides(e) 0.002 28" 50 - 150 50

(a) Target detection limits;all effortswere made to reach lowest practicaldetection limits.
(b) Not available.
(c) Reported as Aroclor equivalents 1242, 1248, 1254,and 1260 and total PCB, EPA

Method8080.
(d) All compounds on EPA Method610 list. Analyzed using Method8270 in S.I,M. mode.
(e) All compounds on EPA Method608 list. Analyzed using Method 8080.
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CESPN-PE-P (Walls)
30 May 1990

i

MEMORANDUM FOR THE RECORD

SUBJECT: sediment Testing Program for the Oakland Harbor Navigation
Improvement Project- Coordination Meetings of i0 - 11 May 1990..

I. References: I

a. Draft Ecoloaical _va!ua_Qn of Proposed Discharue of DredQed
Mater_al into oqean waters ("Green Book"); U.S. Environmental
Proteution Agency and Department of the Army, U.S. Army Corps of
Engineers; January 199o.

b. Draft E_)nS____1 Ev_lu_4nn of ProD, osed D_rcharqe of Dredoed or
_lll Mat_ri_l into Waters O_ th@ Unit___ State_ ("Gold Book"); _U.S.
EnvirunmerCal PzotecT_ionAgency and Depaztment of the Army, U.S. Army
Corps of Engineers; in preparation.

= Dr_t w-._rkplan. E_1_ic_1 EV_ua_!on of proposed Discharqe of
_q_ Mat_l from the oakl_d H_bO_, Phase _TT. Parts A and B.,
Dr. J.Q. Word, Battelle Marine Sciences Laboratory, Sequim, WA, in
preparation.

d. ,¢_-_!_,_v S_l_qt A_._I__y_ of S0]__ a_ld SUS_nded Particulate
ph_=__ R___vs on S_i___ Fro_ Oakl__ndInn_ Hh_bor...;J.Q. Word _t
al, BatTP.]leMarine Scdences Laboratory, Sequim, WA, December 1988.

¢ Prooc_a). to _net__o_minet-_e paep_ia] _mpa_cts__9¢ D_OSal qf Oakland
_a_bor _inq Pro_ct Dredged Mae-,_:_! _n san Francisco Bay, V.A.
McFarland, F.J. Reilly, and C.H. Lutz, Ecosystem Research and
Simulation Division, Environmental Laboratory, USAE Waterways
Experiment Station, Vicksburg, MS, 11 April 1990.

f. S_pe of Work for Evaluating the Chronic Sublc_al Effects of San
__ Bav Area Sediments, Dr. T. Dillon, Ecosystem Research and
Simqlation Division, Environmental Laboratory, USAE Waterways
Experiment Station, Vicksburg, MS, II May 1990.

/

2. Technical representatives of the San Francisco District, the USAE
Waterways Experiment Station, EPA Region IX, the San Francisco Bay
Regional Water Quality Control Board, the Port of Oakland, and Battelle
Marine Sciences Labor_tory (study contractor) me¢ at the San Francisco
D_'tr_, May lOth and 11th 1990, to review and coordinate the sediment
evalua¢/c_ program for the Oaklnnd Harbor Navigation Improvement Projec_c.
A_Cendees are I_ in _Tac_lment _ The meeting agenda is provided as
attachment B.

3. The t_ project manager for the Oakland Harbor dee_g project
provided an. overview of project background, cost sharing responsibilities
of the local sponsor and, the federal government i_ regard to testing, and
the project: schedule and how it impels the testing program. Ensuing
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discu_ cents_d on __l _ the ,chodule driving the testing
program. _ion IX e_pruNd om_rn that the aquat/c testing was likely
to he the f_ major ap_ of the new, draft "Green Book" and that
time shauld be a_ for the Envirc_me_al ProtecLion Agency's Office
of Research and Development (ORD),speclf_L11y Mr. N. Rublns_ein at ORD,
to rev_w the pro_ program. Another m_, with ORD participation,
was suggested by the District to both facilitate ORD review and to
reasonably minimize program delays.

4. The District and Battelle presented a sampling plan for project
sediments to be evaluated for aquaT/c disposal The sample locations
_ntifild were derived from analysis uf data obtained through testIIig of
l_ec_ sediments under the previous ve_slan of T_he "Green Book" during
1988 and 1989; from survey of annual maintenance dredging sediment
evaluatlm_s; from review oZ h:istorioal land uses in the vicinity of the
Inner and Outer Harbors, fZum _lentiflcation of NPDES discharges, storm
drain uutfalls,RCR_ CERCLTS, RWQCB, and c_her _ed s_ and from
audit of information on past hazardous spills in V_le vicinity of the
project. Region IX maintained that the large quantity of data to review
and their unfa__14___y with the final draft version of the "Green Book"
pr_ited their exped_s uommer_ on the sampling plan. The District
p_ out that a um_ sampling plan was not requisite to initiating
the first phase of the multiphase sampling program. Another me_cing,
V_u_Ively scheduled for August 1990, is planned to fur_er aoordinate the
sampling. If after review of available information, Region IX or the
RWQCB pro_es _le justification for additional samples sites or
_denti_ additional areas of concern which have not been previously
characterized, those sites may be included in either the August or
November 1990 sampling episodes. All sample sites currently identified
for inclusion in the _ program were located on project maps during
the subjeut meeting. Copies of the maps are being prepared for
distribution.

5. _g of sediments in the notch and south "wings" of the _nner
Harbor turning basin, as configured An the 1988 GDM/SEIS_ was not
prqposed. It was agreed that sufficient data existed to determine that
the sediments above the M_ Sands in the "wings of the turning basin
ar_ unsu/table for unrestrh_ed ocean d_c_al and that the Merrlt_ Sands
in the lower parts of the turning basin wings are suitable for
unrestricted ocean disposal. The representative of the RWQCB has
in_at_ that withuut further testing, the sediments above the Merrlt_c
Sands in the turning basin should also be considered unsuitable for
unrestricted disposal within San Francisco Bay. District personnel
explained that segregation of the unsuitable and the suitable sediments
cou/d be _y a_compl/shed in the dredging process. The upper contsCc
of The Mer_ Sands in the vicinity of the _Irning basin is cemented with
clay fractAc_ and forms an extremely hard surfac_ The unsuitable layer

above the Merrit_ Sands has a uons_cy of ,'blacX mayonnaise" and can
easily remove before dredging the Merritt Sands. One station in the
_ern wing of the turning b_in was sampled to project depth previously
without encountering Merrltt Sands. Instead, layerl of material
endive of an abandoned drydock were encountered. Since drydocks in
the vicinity had been dredged to -50 feet MLLW during World War If,
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wezQ raised T/%a__Lr_ging the aria to -42 to -44 feet MLLW may
%%hoover and leave ex_ a h/ghly cantamlnated volume Qf sediments. The
Dtstrl= _ to sample the _ area below pr_ac_ depths and, if as
feare_, the sediments are highly contaminated, consider removing those
seal/meritsduring projeut con__cion to avoid potentially adverse
envizDnmamtal eff_ The D_ will undertake subbottom profiling of
the turning basin wings in order to better define the extent of the
MezTitt Sands and to delineate the exac_ location of any previously
dredged areas.

& The deqgenlng of _ areas in the Oakland Lnner and Ou_= _o_
will be und_ by the Pat and is intam_ndant with t_e _ of
the channels. Accordingly, the environmental impacts of dredging and
dispcm_l of _ from the berthing areas must also be addressed in
the proje_c SEIS. Sediments from the berths to be deepened will be
sampled and evaluated as part of this program. The tentative sampling
plan fur the berths was discussed at the subject meeting and is presented
as attachment c.

7. _ly the most s_%Ificant accomplishment of the subject meeting
was the agreement of the experts from the respective agencies on the
a_duct _ The sediment bloassays and the interpretation of the bioassay
z_mu/ts for proposed aquatic _ of pr_ect sediments. A summary is
presented below:

Ninety six hour suspended particulate phase (spp) bioassays will
be run in accordance with reference a. for composites of stations
spec_4_Jd in reference c. Test organisms are to include larvae of
either the oyster (Cras_ a_as) or the mussel (Mvtilus edulus),
juvenile crustacea (Holmesimvsi@ sculpta), and juvenile, speckled
sanddabs (Cithaz_ys s_aeus). The results will be interpreted
in accordance with the guidance (reference a).

b. Ten day, solid phase (sp) bioassays will be conducted utilizing,
a_ minimum, an infaunal amphi_ _mx_ynius abronius), a burrowing
polychaete (Nephthys caecoides), and a juvenile demersal flatfish
(Cithar_vs _ci_maeus). Three d/ff_ organisms will be utilized
in order to provide phy_enet/c diversity _n the assays. Given that
a test is valid in control environments, if mortality of the test
urg_ in the dredged matez/al _s nut stagy greater than in
the referenus sediment, or does nc£ exceed mortality in the reference
sediment by gr_ than ten percentage points (fifteen percentage
points for the amphlpods), the dredged sediment complies with the
benthic bkmssay criteria of the applicable regulations. Compliance

benthic bimassay criteria in sediments where mortality is both
s_at_Isticallysi_if/uant and exceeds _he established percentage will
be _nsid_ an a case by case basis. N_e: bioaccumulatlon must
also be considered regardless of toxicity exposure bioassays.

c. Twenty eight day bioaccumulatlon exposures will be run in
_ce with the guidance and utilizethe deposit feeding, bivalve
mollusc (Macoma nasuta) and the burrowing polychaete (NeD hth_s
caecoides). Prior to _g, and _ twenty four hour depurations,
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an al_ of _ c_uanisms will be analyzed to evaluate the mollusc
_Macoma n_) and the burrowing polychaete (NeDhthvs caecoides).

to testing, and after twenty four hour deputations, an aliquot
of test organisms will be analyzed to evaluate the potential
amtaminatton of organilms to be tested. After _ to sediments,
the twenty four hour depuratlon for the polychaetes will be
ao=mplL_ed in cm_ml _ d__ ofthe molluscswillnot
zequire mdlmentL In order to compensate for chemical loading from
detrital food material in the guts of depurated polychaetes, the
uuncentrat.ions of observed chemicals in control organisms will be

from levels observed in orga2tlsms exposed to treatment
Of cuurse, all data and calculation will be shown in the

z_ve repc_c or appendices. Dredged material clearly complies
with _mu/atlmn criTar/a in the z_s when bloaccumulation
of contaminants of concern in organisms exposed to the dredged

does nut stat/stically exceed bioaccumulation in organisms
exposed to the reference material. Compliance of dredged material
when stat_ist.lcallysignificant bioaccumulation of contaminants of
(_mcarn in tissues of ozuanlsms exposed to dredged materials exceeds
b_maucumulaticn of contaminants in tissues of organisms exposed to
reference sediments will be determined on a case by case basis
consJderir_ the f_ presented in referezlce a. _ages 6-6 and 6-7).

d. Ab_ observed on livers of juvenile, speckled sand dabs
(Cithark_thvs _eus) after suspended pare_,1_te phase exposures
to sediments from two Inner Harbor stations during the 1988
confirmatory testing of project sediments (reference d) have
heightened concerns. T_ough sediments from those stations have been
determined to be unsu/table for unrestricted ocean disposal and will
not be retested in the proposed program, livers of sand dabs (C.
_aeus) subjected to solid phase exposures will be archived for
possible future hlstopathologlc examination.

8. Because the sediment evaluation program for the Oakland Harbor
Navigat/on Improvement PT_ect must proceed before selecT/on of a final
disposal site or sites for the project, the testing program has been
d_ed to be applicable for all aquatic alternatives and follows _he
_ce provhled in referen_ a and b. The _ representer/we of
the respe:tive agencies readily agreed upon the requisite reference sites
for the comparative bioassa¥ testing. A third ocean reference will be
added to the program to represent the offshelf environment (R#-Oo). The
offshelf reference will Join the onshelf Pt. Reyes "coarse" and "fine"
references (R_-Os c and R#-Os ZP. An exp_ and welcome change in the
revised "Gold Book" will call for references representative of the
disposal site environs prior to any dredged material disposal. A
composite reference designed to be representative of conditions at
Alcatraz as if dredged material disposal had not taken place (R#-Nc) is
illustrated in Figure 1. We will, however, continue to collect an
Alcatraz disposal site reference sediment (R#-Na) until the new "Gold
Book" is finalized. A sediment composite from the Bay Farm Island borrow
area will comprise the third in-Bay re_erence (R#-Nb). Details of L
references sites are presented in attachment D. P
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9. A Waterways Experiment Station proposal to evaluate the potent.eel
bloac_/mulation in organisms resulting from exposure to suspended
sediments from the Oakland Harbor Navigation Improvement Project
{reference e) was d_. It wu cmnfirmed t/_at each exposure in the
FATES system will include a deposit feeding bivalve mollusc (_KP__m_
]I_), a suspension feeding bivalve mollusc (_vtilus edulis), and a
fish, either the ecologically important shiner perch {Cymatoaaster
_) or The demersal, s_ sand dabs (Citharichthys stiamaeus)
utilized in solid phase and suspended particulate phase toxicity

Bioaccumulation results measured in the simulation will be
evaluated in 1._ht of the _ presented in referm_ce a, (pages 6-6 and
6-7) and a fu/l di_ will be prtsented in the forthcoming SEIS. No

'pass/fail (=ritllr/awere deemed appropr_ Results will also be compared
, with _ of _ phase bL___._'J_,-.!lation exposures utilizing the same

sediments.

I0. A plan to evaluate project: sediments for placement in an upland
_i Inv/zunment was p_ for comment. S_udy elements include analysis of

effluent, analysis of surface runoff {utilizing the W ES rainfall
simulator/soil bed lysimeter), analysis of leachate, measurement of
potential plant uptake of contaminants (in WES index plants Cyperus
esculentq@, Spaz_ina alterniflora, and SDorobolus vi;ginicus), and
measurement of potential bioaccumulation in an earthworm (Eisenia
_). Add/t_ of toxicity test/ng of runoff waters was suggested and
has been added to the pro_ Three appz_riate species (such as
_p. and Mys/ds s_.) will be utilized in labora_ exposures in accordance
with suspended particulate phase bioassay protocols.

IL The 1986 Water _ Development Act au_%or_g construct/on of
the Oakland Harbor Project specifies uons_ of creating marshlands
w_ pruject sediment_ Ac_gly, a plan to evaluate project sediments
for putantial marshland or wetland cr_Tc%on is required. Scientist at the
Waterways Experiment Station have proposed a standard WES bioassay
procedure utilizing aquar_ with simulated tides. Two different salinity
regimes, one typical of San Francisco Bay waters and the other
.repzeeerr_ve of the lower Sacram_San Joaquin River Delta waters are
to be evaluated. An appropriate plant species and three suitable
in_ or_anlsms will be exposed to sediments for 28 days. Tissues
will be measure to assay bioaccumulation.

12. Another Waterways Experiment Station study proposal, considering
potantlal _ effects of sediments in the aquatic environment, was the
final pruject sediment evaluation sO!dy discussed at the subjec_ meeting.
Details of the study are prasen_ in reference f. It was agreed that a
cul_ured polychaete _eanthes aranaceQdentata) was the most appropriate
organism currently available for the study an_ that the existing
demc_Taphic population model developed for N_.arenaceodentata was an
appropriate measure of effects based on the currerm "s_ate of the art." We
c_ncurred that population growth less than one standard deviation (of the
re_lic, at.e values for a sediment) above zero will be cause for serious
concern and would end/care putentially unacceptable elTects. Where we did
n_ reach a consensus was whether statistically significant reduction in
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pupul_ g_owth was as _icall¥ important. We agreed to consider
the matter further and work toward developing a consensus at the next
meeting of the group.

13. The Port of Oakland was ur_ _0 send a te_c_ll representative to
the second day of _gL Cons_¥, a_tar the last of the separate
studies for avaluating project sedlmen_s had been presented, it re/1 to
the Di_ to convey the Port's misgivings regarding two of The proposed
fcud_ the proposal to evaluate the potential bioaccumulation resulting
from exposure to project sediments suspended An the water column
(referenc_ e.) and the proposal to evaluate putentlal chronic effects of
exposure to either bedded or suspended sediments (reference f.). Both
studies were proposed by District personnel and Wat_rways Experiment

_ to address specif_ concerns that arose over proposed
in-Bay disposal of Oakland Harbor sediments as presented in the 1988
Supplemental Environmental Impact Statement for the project.
Appli_ility of these NEPA studiee for evaluating proposed ocean disposal
of project sediments was viewed as an _¢Idi_al benefit by the District.
Concerns of the Port center on the nonstandard nature of the test.s,the

undJb_dned _ signifhmnce of the study _, and the lacX of
agreed upon interpretive guidance. Port comments are provided as an
attachment (Attachment E).

14. Another meeting before the next sampling episode was sug.ge_ted to
delineate the final sampling plan and to discuss outstanding Issues. A
meet/rigwith the same par_i_ts was also suggested to discuss the site
s_ifi_ appli_ of se_ evalua_ results. The meeting with Mr.
Norm Rubinstain of EPA's Office of Research and Development (ORD) was
schedttledfor 16 May 1990 at the Waterways Experiment ST_ in order to
expedite the requested ORD review the proposed work plan ('Vchefirst
application of the new "Green Book").

15. A dra_c version of this memorandum was circulated to all the
respeoWcive agencies for review and comment. Comments and suggest_._
revisions from respesentatives from the District, the USAE Waterways
Experiment Station, Battelle Marine sciences Laboratory, the Port of
Oakland, and the San Francisco Regional Water Quality Control Board have
been received. This final ve_ of the memorandum has been modified and
corrected according to the received comments. EPA Region 9 has not
commented on the draft memorandum.

Brian Walls
Civil Engineer
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CF:

CESPN-DD(PM) (Farless)
CESPN-PE (Angelonl)
CESPN-PE-A (Raks_ins)
CESPN-PE-P (Brodie, Guy, Kit)
CESPN-PE-R (Chlsholm, Lemlich)
CESPN-PM (Dettle, Harari, Opton)
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Attachment A "

usACE/US EPA/R WQCB
Oakland Harbor Sediment Evaluation Program

Meetings of I0 - ii May 1990

ATTENDEES

Michael Carlin RWQCB 415-464-1325
Rod Chisholm San Francisco District 415-744-3032
Susan Colman Port of Oakland 415-272-1184
Patrick Cotter Region 9 415-705-2162
Tom Dillon Waterways Experiment Station 601-634-3.922
Roger Golden San Francisco Distriut 415-744-3344
Jake Harari San Francisco District 415-744-3257
Dick Lee Waterways Experiment Station 601-634-3585
Ed Liu Region 9 415-705-2..163
Sandra Lemlich San Francisco District 415-744-3344
Victor McFarland Waterways Experiment Station 601-634-3721
Jim McGrat, h Port of Oakland 415-272-1175
Phil Oshida Region 9 415-705-2187
Lester Tong South Pacific Division 415-705-1620
Brian Walls San Francisco Distrlc_ 415-744-3287
Jack Q, Word Battelle Marine Science Lab 206-683-4151
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Attachment B

USACE/USEPA/RWQCB
Oakland Harbor Sediment Evaluation Program

Meetings of I0 - ii May 1990

AGENDA

Room 824; 211 Main Street
San Francisco, CA

Introduction

Meeting objectives
Project background
Historic land use survey
Other sources of contaminants
Previous testing

Evaluating Sediments for Aquatic D_sposal

Sampling Plan
Sediment characterization

Suspended particulate phase bioassays
Test organisms
Mixing zone

Solid phase bioassays
Test organisms
Local decision values

Bioaccumulation

Test organisms
Case specific evaluative criteria

Reference sediments

Eval_at_nq Potential suspended sediment B.i..oaccumulation

sampllng plan
Bioaccumulation Exposure (FATES)

Test organisms
Interpretation of results

_valuatiDq Sediments for P_acement in .an Upland site

sampling plan
Modified elutriate test (effluent)
Rainfall simulator (surface runoff)
Sequential batch column test (leachate)
Plant bioassay/bioaccumulation
Earthworm bioassay
Reference sediments
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Attachment B, continued

Eval_atin= sediments _or Marshland/Wetland Creation

Sampling plan
Freshwater bioassay/bioaccumulation
Brackish water bioassay/bioaccumulation
Saltwater bioassay/bloaccumulation

Evalua_ina Potenti_l Chronic Effects

Sampling Plan
Simulation design

Selection of sublethal endpoints
Test organisms
Nontreatment factors

Solid phase exposure
Suspended particulate phase exposure
Bioaccumulation
Direct effects

Interpreting results

Comment
Meeting memorandum
Schedule
Conclusion
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Attachment C

USACE/USEPA/RWQCB
Oakland Harbor Sediment Evaluatlon Program

Meetings of I0 - 11 May 1990

BERTHING AREA SAMPLING PROGRAM

I#-BI Suspended part/culate phase, solid phase, and bioaccumulation
testing of a c_ sediment from two stations [I#-Bl(a) and
I#-BI_)] in Berth #60, part of Amer_ President Line's (APL's)
Inner Harbor terminal; possible organotin contaminat/on;
appl_y 26,000 (_Ib_ yards of _, from -39 feet MLLW
to-46 feet MLLW _ 50_ dl_ging of the two feet of allowed
overdepth dredging.

I#-B2 Suspended par_ate phase, solid phase, and bioaccumulation
testing uf a composite _=_41mentfrom two stations [I#-B2(a) and
I#-B2(b) ] in Berth #61, part of APL's Inner Harbor terminal;
possible organ_cin contamination; approximately 30,000 cubic
yards of sediNerr_s,f_ -39 feet MLLW to -46 fe_ MLLW a_g
50% dredging of the two feet of allowed overdepth dredging.

I#-B3 Suspended particulate phase, solid phase, and bioac_umulation
t_g of a aomp_ se_ from two stations [I#-B3(a) and
I#-B3(b) ] in Berth #62, part of APL's Inner Harbor terminal;

possible organotin contamination; approximately 16,000 cubic
yards uf sediments, from -41 feet MLLW to -46 feet MLLW assuming
50% dredging of the two feet of allowed overdepth dredging.

I#-B4 Suspended particulate phase, solid phase, and bioaccumulation
testing of a oump_ _ediment from two stations [I#-B4(a) and
I#-B4(b)] in Berth #63, part of APL's Inner Harbor terminal;
possible organotin contamination; approximately 16,000 cubic
yards of sediments, from -41 feet MLLW to -46 fee_ MLLW assuming
50% dredging of the two feet of allowed overdepth dredging.

I#-B7 Suspended particulate phase, solid phase and bioaccumulatton
t_mting of a com_ _i-_.nt from four stations [I#-B7(a) to
B#-7(d)] in Berths #67 and #68 serving the John F. Howard Inner
Harbor terminals; sediments in areas adjacent to _tations B7(a)
and BT(b) have been found unsuitable for unrestricted ocean
di_ apply 20,000 cubic yards of _ediments, from -43
fem_MLLW _ -46 feet MLLW assuming 50 % dredging of the two feet
of allowed overdep_h dredging.

O#-BI Suspended particulate phase, solid phase, and bioac¢umulation
_g of a compo6ite sediment from six stations [O#-Bl(a) to
O#-Bl(f)] /n the western half of Berth #36 and Berths #37 and
#38, serving the Outer Harbor Seventh Street terminal; the
tarmlnal was (Dnstruct_d wi_ fill from excavation of the BART

tunne_ s_jnif_mnt contamination of sediments is not expected;
appr_tely 58,000 _ yards of seliments, from -41 fee_ MLLW
to-46 fe_c MLLW assuming 50% dredging of the two fe_: of allowed
overdepth dredging.

A.12



. OCT 08 '93 lZ:Ii USAED SF CESPH-PE 415 744-3312 P.14/18

Attachment C, continued

O#-B4 Suspended particulate phase, solid phase, and bioaccumulatlon
_g of a composite sediment from six _cations [O#-B4(a) to
O#-B4(_ ] _I Berths #3_ #32 and #33, serving a new Outer Harbor
tezm/rkll_ow under construction); approximately 96,000 cubic
yards of sediments, from -39 f_ MLLW to -46 feed:MLLW assuming
50% dredging of the two feet of allowed overdepth dredging.

O#-B6 Suspended p_ate phase, solid phase, and bioaccumulation
testing of a composite sediment from six stations [O#-B6(a) to
O#-B6(f)] in Berths #24, #25 and #26, serving the Outer Harbor
Maersk Line terminal and the Transbay Container terminal;
a_pz_x/mately 36,000 cu_ yards oE se_; from -43 feet MLLW
to-46 feet for Berth #24 [stationsO#-B6(e) and O#-B6(_], from
-39 fQe_ MLLW to-46 fe_t MLLW for Be_ #25 [_cations O#-B6(c)
and O#-B6(d)], and frum -41 feet MLLW to -46 fee_ MLLW for
#26 dzwdg-incj
two feet of allowed overdepth dredging.

O#-B7 Suspended particulate phase, solid phase, and bioaccumulation
testing of a co__ sediment frum eight stations [O#-B7(a) to
O#-B7(h) ] in Berths #20, #21, #22 and #23, serving the outer
Harbor Puhllc tarminal and the Sea-I_nd terminal; approximately
38,000 _ yazr]su_ _4_ments, from -43 feet MLLW to -46 feet
MLLW assuming 50% dredging of the two feet of allowed overdep_
dredging.
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Attachment D

USACE/US EPA/RWQCB
Oakland Harbor Sediment Evaluation Program

Meetings of I0 - Ii May 1990

AQUATIC TESTING PROGRAM SEDIMENT REFERENCES

R#-Na The Alcatraz dlsposal site reference called for in current
regulations and guidance; a composite of eight stations from
within the site, two each from the four quadrants.

R#-Nb The Bay Farm Island _ Area reference sediment; a composite
of six to eight stations from the proposed disposal site.

R#-Nc The _Ba¥ - A_ env_m ref'erenc_ med.iment supported
by the technical representatives of the San Francisco District,
Region 9, and the RWQCB and selected to comply with expected
changes in the "Gold Book"; a composite of eight stations

_ yet _ to be removed from influences
of dredged ma_ disposal at the site: station R#-Nc(a) 2500
feet we_c and 3000 feet north of the center of the Alcatraz
Dispo6al Site (sit8uen_er), station R#-Nc(b) 3000 feet north of
the site center, station R#-Nc(o) 3000 feet north and 2500 feet
east of site center, station R#-Nc(d) 2500 feet east of site
cer_ar, station R#-Nc(e) 2500 feet east and 2000 feet south of
site center, station R#-Nc(f) 2000 feet south of site center,
station R#-Nc(g) 2000 feet south and 2500 feet west of since
center, and station R#-Nc_) 2500 feet west of sito center.

R#-Od Deep ocean di_ site reference selected to be reprementative
of all deep ocean candidate disposal sites; on the 700-fathom
_tx_tr near the southern buundary of the Gulf of the Farallones
Marine Sanctuary; unlikely to be selected as the disposal site
due to likaly measurable suspended sediments in water column at
boundary of sanctuary If used for disposal; outside of known
radioactive material, ex_losives, or chemical weapons disposal
aream; 37 ° 24' N, 125 _ 15' W.

R#-Os(c) and R#-Os(f)

on shelf references; previously used as reference sediment in
confirmatory testing for the Oakland Harbor Navigation
Improvament Project in 1988 and 1989; low levels of anl".hropogenic
ccr_uuinants; both ccerse and fine grained references collected
from same vicinity (see accompanying illustration); has be
referred to as the "Pt. Reyes reference" in publications.
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PORT OF OAKLAND

,¢mmm

au_ May 21, 1990

Brian Walls

__Corps of Engineers
San Francisao District

_x_L 211 Hain Street.wkxaw_
San Francisco, CA 94105,warn_ ffllltltiN

r__ Subj.ct: Memorandum for the Record on May I0-11, 1990, meeting__v on Sediment Testing
k_wN_w.

Dear Brian:

This letter is to confirm our discussions on the draft Memorandum

covering the subject meeting. As you know, the Sediment Testing

program includes two studles that are of concern to the Port of
Oakland because they have no clear standards, the FATES

bioaccumulation test, and the chronic effects test. The former
test is guided to some extent by the new Green Book, _he latter
is essen%ially a research proposal. We discussed the need uo
make clear in the Memorandum the fact _bat both tests are

intended for NEPA purposes, and to indicate some of the Port's
reservations about the tests.

Regarding the FATES test, we remain concerned about

Interpretation of bioaccumulation. Sioaccumulation could occur

in o_e or more of the test species without an_werin9 any o_ the
unresolved questions about bioaccumulatlon in the field. I think

your Memorandum must make it clear that this test will only be
used as indicated in the Green Book, and is intended to establish
a comparison to the benthic bioaccumulation studies. It would be
helpful to note for the record the limitations of the test in
establishing whether or not bioaccumulatlon could be expected in
the field from the same sediments, or whether such
bioaccumulation would have ecological effects.

,530WaterStreet • JackLondon'sWaterfront • P.O.Box2064 • OaJdand,California94604-2084
Telephone(415)272-1100 • Fax 272-1172 • Telex336-334 • Cableaddress,POFITOFOAK,Oakland

A. 16



• . OCT 88 '93 12:12 USAF_DSF CESPM-PE 415 744-3312 w.l_/z_

W

J

We have similar reservations about the chronic effects test. The

appllcability of this test is even more remo_e as the test lacks
the guidance given the bioaocumulation test in the Green Book.

The Port's reservations, and the applicabillty of the test to
answering NEPA questions rather than to quQstlons of disposal
permitting, should be made clenr An the final Memorandum.

Very truly yours,,

,,T,jlmes McGratb '
Environmental Manager

¢c: Jack Farless, Charles Roberts, Nell Werner
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No. of No. of

2 DOE/Officeof Scientific and DOE Richland Field Offic_
TechnicalInformation

P.W. Kruger A5-90
D. Roberts
U.S. Army Corps of Engineers 12 Pacific Northwest Laboratory
San FranciscoDistrict
211 MainStreet D.K. Shreffler SEQU!
San Francisco,CA 94105 R.M. Thom SEQUI

J.Q. Word SEQUI
5 R. Chisholm R.M. Ecker SEQUl

U.S. Army Corps of Engineers L.M. Gully SEQUl
San FranciscoDistrict PublishingCoordination K1-06
211 Main Street Technica/Report Files (5)
San Francisco,CA 94105

J. Harari M.J. Graham K6-78
U.S. Army Corps of Engineers P.M. Irving K6-98
San Francisco District C.S. Sloane K6-04
211 Main Street P.C. Hays (last) K6-86
San Francisco,CA 94105

K. Guy
U.S. Army Corps of Engineers
San FranciscoDistrict
211 Main Street
San Francisco, CA 94105
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