


FINAL REPORT

Conceptual Model to
Support PCB Management and Monitoring in the
San Leandro Bay Priority Margin Unit

Phase One

Donald Yee, Alicia N. Gilbreath,
Lester ]. McKee, and Jay A. Davis
San Francisco Estuary Institute

June 2017

SFEI Contribution #830

This work was funded as a result of settlement of
San Francisco Bay Water Board enforcement actions
and by
the Regional Monitoring Program for Water Quality
in San Francisco Bay



Suggested citation:

D. Yee, A.N. Gilbreath, L.]. McKee, and ].A. Davis. 2017. Conceptual Model to Support
PCB Management and Monitoring in the San Leandro Bay Priority Margin Unit -
Phase One. San Francisco Estuary Institute, Richmond, CA. SFEI Contribution #830.



Preface

The goal of RMP PCB special studies over the next few years is to inform the review
and possible revision of the PCB TMDL and the reissuance of the Municipal Regional
Permit for Stormwater, both of which are tentatively scheduled to occur in 2020.
Conceptual model development for a set of four representative priority margin units
will provide a foundation for establishing an effective and efficient monitoring plan
to track responses to load reductions, and will also help guide planning of
management actions. The Emeryville Crescent was the first PMU to be studied in
2015-2016. The San Leandro Bay PMU is second (2016-2017), Steinberger Slough
in San Carlos is third (2017), and Richmond Harbor will be fourth (2018).

The conceptual model reports for these four PMUs will be developed and presented
using a consistent framework, and will build on each other to form an integrated
assessment of these four areas. The lessons learned from these analyses will also be
more generally applicable to similar contaminated sites on the margins of the Bay.

This document is Phase One of a report on the conceptual model for San Leandro
Bay. Funding for this project from the Regional Monitoring Program for Water
Quality in San Francisco Bay (RMP) for conceptual model development was
substantially augmented by funding from two Supplemental Environmental Projects
(SEPs). This report is a deliverable for the first SEP. The SEP funding supported
both development of the conceptual model and an extensive field study of PCB
concentrations in San Leandro Bay. Results from sampling of sediment and water
were available at the time this report was written, but results from fish sampling
were not yet available. The report is therefore being presented in two phases.
Phase Two will be completed by December 2017.

The outline below indicates which elements will be included in Phases One and Two.
The report on Phase Two will incorporate the completed elements from Phase One
to create a complete report.

1. Introduction (Phase 1, Phase 2)
2. Tributary Loading
a. Load estimates from the PMU watersheds (Phase 1)
b. The influence of lower watershed hotspots (Phase 2)
Initial Retention in the PMU (Phase 1)
4. Long-term Fate in the PMU
a. Mass budget (Phase 1)
b. Comparison of sediment data: 1998 vs. 2016 (Phase 1)
c. Incorporate passive sampler data (Phase 2)
5. Bioaccumulation (Phase 2)
6. Answers to the Management Questions (Phase 2)
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1. Introduction

The RMP PCB Strategy Team formulated a PCB Strategy in 2009. The Team
recognized that a wealth of new information had been generated since the PCBs
TMDL Staff Report (SFBRWQCB 2008) was prepared. The Strategy articulated
management questions to guide a long-term program of studies to support
reduction of PCB impairment in the Bay. The PCB Team recommended two studies
to begin addressing these questions. The first recommended study was to take
advantage of an opportunity to piggyback on the final year of the three-year prey
fish mercury sampling in 2010 to collect data on PCBs in prey fish also. The second
study that was recommended was a synthesis and conceptual model update based
on the information that had been generated since the writing of the TMDL Staff
Report.

The prey fish monitoring revealed extremely high concentrations of PCBs in
the food web in several areas on the Bay margins (Greenfield and Allen 2013), and
highlighted a need to develop a more detailed conceptual model than the one-box
model used as a basis for the TMDL. A model that would support the
implementation of actions to reduce loads from small tributaries, a primary focus of
the TMDL, would be of particular value. A revised conceptual model was developed
that shifted focus from the open Bay to the contaminated areas on the margins
where impairment is greatest, where load reductions are being pursued, and where
reductions in impairment in response to load reductions would be most apparent
(Davis et al. 2014).

The margins appear to be a collection of distinct local food webs that share
some general similarities but are largely functionally discrete from each other.
Monitoring, forecasting, and management should therefore treat these margin
locations as discrete local-scale units. Local-scale actions within a margin unit, or in
upstream watersheds, will likely be needed to reduce exposure within that unit.
Better characterization of impairment on the margins through more thorough
sampling of sediment and biota would help focus attention on the margin units
where the need for action is greatest (“priority margin units” or PMUs), and will also
provide an important performance measure for load reduction actions taken in local
watersheds. Davis et al. (2014) recommended a focus on assessing the effectiveness
of small tributary load reduction actions in priority margin units, and provided an
initial foundation for these activities.

The 2014 update of the PCB Strategy called for a multi-year effort to
implement the recommendations of the PCB Synthesis Report (Davis et al. 2014)
pertaining to:

1. identifying margin units that are high priorities for management and
monitoring,

2. development of conceptual models and mass budgets for margin units
downstream of watersheds where management actions will occur, and

3. monitoring in these units as a performance measure.
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A thorough and thoughtful planning effort is warranted given the large expenditures
of funding and effort that will be needed to implement management actions to
reduce PCB loads from urban stormwater.

The goal of RMP PCB Strategy work over the next few years is to inform the
review and possible revision of the PCB TMDL and the reissuance of the Municipal
Regional Permit for Stormwater (MRP), both of which are tentatively scheduled to
occur in 2020. Gilbreath et al. (2015) identified four margin units that are high
priorities for management and monitoring. Conceptual model development for
these four priority margin units will provide a foundation for establishing an
effective and efficient monitoring plan to track responses to load reductions and
also help guide planning of management actions. San Leandro Bay (Figures 1-1 and
102) is the subject of this report and the second PMU to be studied.

The goal of this report is to answer the following three questions related to
management and monitoring of PCBs in priority margin units.
1. Can we expect a decline in any compartment of the PMU in response to
projected load reductions in the PMU watershed?
2. How should tributary loads be managed to maximize PMU recovery?
3. How should the PMU be monitored to detect the expected reduction?

This report is intended to provide a technical foundation for answering these
questions to the extent possible with existing information, and to identify the
information that is most urgently needed to provide answers that are sufficient to
support decision-making. The report is therefore intended for a technical audience.

The report includes four sections describing the major elements of the
conceptual model for PCBs in San Leandro Bay (Figure 1-3):
e Section 2: loading from the watersheds;
e Section 3: initial deposition and retention;
e Section 4: processes determining the long-term fate of PCBs in sediment and
water; and
e Section 5: bioaccumulation in the food web.
The last section (Section 6) presents answers to the management questions.
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Figure 1-1.  San Leandro Bay.

2% %
41,@
% e
Y
9 )
o
o
o
&
9\0( %
% >,
5.
ko) )
N () %
Alameda S ¢
6 \
S e
8 ol
3 Y
Q oa‘“
([ J
San Leandro Bay
San Leandro Bay
Channel
2 \%
o o \Z
> E
2 2
o <
>
& 2
5 %
= ®
© o)
T A,
%
Oakland
@ = BPTCP study site International
Airport
N
/\ 500 0 500 1000 Meters
|
L

San Leandro Bay sediment study area. San Leandro Bay is a shallow embayment of San Francisco Bay. It is
formed by the confluence of East Creek, Damon Creek, EImhurst Channel, San Leandro Creek Channel,

Oakland Channel and San Leandro Bay Channel.
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Figure 1-2.  San Leandro Bay at low tide, March 2014. Marsh, intertidal mudflat,
and subtidal areas are visible.






















































































































































