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Sediment for Wetland Adaptation Project

Goal:

“Increase beneficial
reuse of sediment
and soil for wetland
habitat restoration,

resilience, and sea
level rise adaptation
in the San Francisco
Bay Area.”

San Francisco Bay
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Sea Level is Risin




Decline in Suspended Sediment
Supply from the Delta
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Changes in Bay Sediment Volume

Overall: Approximately 25 MCM loss
San Pablo Bay: 17 MCM loss

Central Bay: 3 MCM gain

South Bay: 10 MCM loss
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How is our region is addressing this issue?

DIMENT FOR SURVIVAL.:
Regional Sediment Management = Management of ategy for the Resillence of Bay Wetlands

. coastal, estuarine, and riverine sediment within a N .
- system through balanced and sustainable solutions
' to sediment related needs. :

Incorporates all sediment related activities:
* Navigation dredging
* Aggregate mining
* Reservoir and dam management
* Climate adaptation projects
* Flood protection and watershed management




Beneficial Reuse for Green Infrastructure

Sediment

& Soil

Dredging - navigation channels &
flood protection channels

Upper watersheds - reservoirs,
disconnected creeks

Excavated soils - construction
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Sediment process

nearby hillsides, channel
banks, and other sources.
Tributaries transport
sediment from contributing
watersheds down to the
baylands and Bay, bringing
with it, organic carbon

and nutrients but also
contaminants.

Channel

Fluvial transport
Fluvial deposition
In-Bay transport -
In-Bay deposition

Scour
Removal

deposit sediment into
adjacent floodplains
and flood control
channels.

f, Y 4 N [
FLUVIAL TIDAL & FLUVIAL IN-BAY
TRANSPORT DEPOSITION TRANSPORT
Sediment originates from Tributaries and tides Tributaries and tides

transport sediment
into shallow and
deep subtidal areas,
creating the erodible
sediment pool and
filling shipping lanes.

from tides, wind-
waves, fluvial flows,
and storm surge
leads to deposition
onto tidal marshes,
mudflats, and subtidal

habitats.

4 A 4 4
BAYLANDS & BAY BAYLANDS & BAY REMOVAL
DEPOSITION SCOUR Mechanical removal of
Sediment flocculation Shoreline and bayland sediment occurs in the
and resuspension erosion from wind-waves, Bay (e.g., navigational

tides, fluvial flows,
storm surge, and other
processes cause scour
of sediment from the
baylands. This sediment
is then transported back
into the subembayment
where it will continue to
cycle.

dredging, sand mining)
and within tributaries and
watersheds (e.g., within
flood control channels,
behind dams). Sediment
is subsequently reused for
restoration or disposed

of in a nearby or offshore
location, or stored in an
upland staging site for
later reuse.

Flux between
subembayments

Annual net flux is a key factor in
understanding the amount of local
sediment supply that remains within
the subembayment compared to
that which is transported out to
adjacent subembayments. Sediment
fluxes between subembayments
help to carry nutrients and
contaminants around the Bay.

SFEI, Fine Grain Sediment Conceptual Model, in preparation




Sediment Transport
Mechanisms to Marshes

SFEI, Fine Grain Sediment Conceptual Model, in preparation

+ Pathway 1: Uplands to tributaries

Pathway 2: Tributaries to marshes, mudlfats, and erodible sediment pool (ESP)

Pathway 3: ESP to mudflats & deep Bay

Pathway 4: Mudflats to marshes

Sediment deposited during tidal
slough overtopping (T

Sediment flows

out of tributaries’
—=directly.onto'marsh
plains 'where direct
connections exist

SN\ " seasonal sediment loads
' - enter channels from
source watersheds

‘Development on baylands
- prohibits wetland migration
with sea level rise



SWAP Timeline & Working Groups

Phase 1 Phase 2 -
Stakeholder Engagement Potential Bay Plan Amendment

* Coalition building
* Action Plan Phase 3 — Financing Strategy

Commissioner Working Group meetings

Core Team meetings

ANClIg,.
\'v' (‘O

AGUATIC
SFEI SCIENCE ~
AAAAAAAAAA CENTER %

Water BoardS SAN TR WE AQUATIC SCHENCE CENTER

Coast: 11 EPA
Conservancy \’

JOINT VENTURE

11



Sediment &

Soil Sources
* Barriers

* Challenges
 Solutions




Action Development Process

Expert interviews
Core Team brainstorming
Initial matrix of issues and actions

2-day workshop with breakout
sessions

Sifting, sorting, and consolidating
potential solutions
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To be an action it had to...

* Be focused on increasing beneficial reuse of sediment and soil,
* Be achievable in 1-5 years,
* Have an Identifiable champion(s), and

* Have regional support




BENEFICIAL REUSE

ACTION PLAN

Goals

_for Wetland Restoration and Adaptation
i’.i " | .

425 1. Expand and strengthen Partnerships

% 2. Site Identification and Preparation
@ 3. Coordinate and Timing
% 4. Policies and Regulations

5. Funding




Principle 1.

Principle 2.

Principle 3.

Principle 4.

Principle 5.

Principle 6.

Coordination and Collaboration to organize the many entities working in
this space.

Meaningful Community Engagement to ensure that communities

around the Bay understand the positive and negative impacts of increased
beneficial reuse of sediment, and to ensure communities have opportunities
to provide input on restoration planning and decision-making about the use
of sediment and soil.

Environmental Stewardship to support existing and restored wetlands as
sea levels rise and adaptation becomes key.

Transparency to ensure that all stakeholders can track progress and
provide input.

Speed and Agility because there is limited time to restore wetlands and
capture available sediment and solil as sea levels rise.

Capitalizing on Other Work in this space and building off existing progress.



Issue Summary Objective 3.3: Foster Outreach and Advocacy
Increasing beneficial reuse of sediment and soil requires expanded and strong collaboration. Many entities are not familiar with the benefits of beneficially reusing sediment and sail
There is an established, interconnected, and well-coordinated network of partners that as a tool for sea level rise adaption and habitat restoration, nor with the challenges of
support beneficial reuse in the Bay Area, working to increase funding, reduce policy hurdles, . . .

) . ] . transporting these resources to a site. Some local entities may have concerns that nead
and improve processes at the federal and regional level. The partnership has included
federal and state agencies, and non-profit organizations representing the restoration and to be addressed. Creating partnerships between local governments, construction firms,
environmental community and construction (both marine and terrestrial) industry. The LTMS and communities can help the region better understand beneficial reuse for restoration

program has led to successful efforts to beneficially reuse navigation dredged sediment but is
limited in scope and community. Regional partnership needs to grow to include leaders from
maore sectors of sediment managerment, including the private sector. This Action Plan includes
a focus on building partnerships that will support the implementation and achievernent of
additional actions that remove barriers to beneficial reuse.

and sea level rise adaptation, potentially leading to the increased availability of material
sources. This work could make sediment and soil reuse in wetland projects more efficient
and effective by facilitating permitting and transportation, resolving property ownership
issues, and alleviating concerns about construction impacts.

Objective 1.1: Align Regional Coordination and Action Plan Oversight

BCDC parmered with the San Francisco Estuary Institute, San Francisco Bay Joint Venture,
San Francisco Bay Regional Water Quality Control Board, State Ceastal Conservancy and U5,
Environmental Protection Agency to guide development of the Action Plan, and these entities
will continue working together to track the Plan's implementation. Once a coordinated
approach to implementation is established, this effort can be transformed and transferred
to that forum. The objective of this set of actions is to align and create broader regional
coordination and establish a partnership structure for implementation of the Action Plan.

Status &
Champion(s)

Index # Action

3.3.1 Develop an outreach strategy targeting sediment and soil Mot yet started
source managers so they gain greater insight into the need
for additional sediment or soil, site-specific demands, and
resource quality and quantity.

. Status &
Index # Action . T
Champion(s) 3.3.2 Continue advocacy to and education of stakeholders and In progress
114 Convene a working group of agencies, restoration project In progress the public on the connection between beneficial reuse and
sponsors, dredgers, and core stakeholders to explore and flood protection, and the need to increase funding and ben- | U.S. EPA, USACE,
ultimately select a preferred implementation model and ULS. EPAand ficial and other
entity or entities to lead implementation of this Action Plan. | other partners eficial reuse.
The working group will provide direction to oversee this partners
work and establish regular check-ins to track progress.
333 Provide education, support, and guidance to project propo- | Mot yet started
1.1.2 Create an A’C"jﬂﬂ Plan trﬂckicf;g mechanism to document In progress nents and local governments on permitting, transport, and
Progress an focus areas and actions. BeDC restoration/adaptation methods that beneficially reuse sedi-
ment and soil.
1.1.3 Explore the potential for a regional beneficial reuse coordi- | Not yet started
nator to develop a better system to work with sediment and 334 Improve communication and coordination between restora- | Not yet started
soil source providers and sites. U.5. EPA and i acts | I iec flood tecti d
other partners ion projects, local agencies, flood protection managers, an
private dirt brokers to create feedback opportunities, better
partnerships, and incentivize beneficial reuse of sediment
P i"‘:{ San Francisco Bay Sediment and Soil Beneficial Reuse Action Plan ﬁ and soil over use of landfills and ﬂqU-EltiC diEPﬂ'Sa'-
sl 30 o




Focus 1: Implementation and Regional Coordination

Objective 1.1: Align Regional Coordination and Action

Plan Oversight

6/13/25

. Status &
Index # Action Champion(s)
1.1.1 Convene a working group of agencies, restoration project In progress
sponsors, dredgers, and core stakeholders to explore and
ultimately select a preferred implementation model and U.S. EPA and
entity or entities to lead implementation of this Action Plan. | other partners
The working group will provide direction to oversee this
work and establish regular check-ins to track progress.
1.1.2 Create an Action Plan tracking mechanism to document In progress
progress on focus areas and actions.
BCDC
1.1.3 Explore the potential for a regional beneficial reuse coordi- | Not yet started
nator to develop a better system to work with sediment and
soil source providers and sites. U.S. EPA and
other partners

18



Focus 2. Federal, State, and Regional Policy and Collaboration
Objective 2.3: Improve State & Regional Coordination

. Status &
Index # Action Champion(s)
2.3.1 In coordination with the Ocean Protection Council (OPC), the | In progress
California Natural Resources Agency (CNRA), and the Cali-
fornia Environmental Protection Agency (CalEPA), develop California
regional recommendations on a state-wide beneficial use Sediment
policy and implementation structure. Work with other re- Management
gions and state agencies to establish these beneficial reuse | Workgroup
recommendations. (CSMW), OPC,
CalEPA
23.2 Work with CNRA, CalEPA, other state agencies, and state In progress

legislators to develop a funding and state-wide legislation
strategy focused on supporting beneficial reuse of sediment | OPC, BCDC,
and soil for sea level rise adaptation, habitat benefits, and Water Board,
recreation. Formalize the existing coalition to pursue legis- | U.S. EPA, SCC
lative approaches/opportunities in the interest of the San
Francisco Bay region.

6/13/25




Regional Planning and Evaluation

O bJ e Ct ive 3 ° 3 . Index # Action Status &

Champion(s)

FO Ste r O u t reac h 3.3.1 Develop an outreach strategy targeting sediment and soil Not yet started

source managers so they gain greater insight into the need

an d AdVOCa Cy for additional sediment or soil, site-specific demands, and

resource quality and quantity.

3.3.2 Continue advocacy to and education of stakeholders and In progress
the public on the connection between beneficial reuse and
flood protection, and the need to increase funding and ben- | U.S. EPA, USACE,

eficial reuse. and other
partners
3.3.3 Provide education, support, and guidance to project propo- | Not yet started

nents and local governments on permitting, transport, and
restoration/adaptation methods that beneficially reuse sedi-
ment and soil.

3.34 Improve communication and coordination between restora- | Not yet started
tion projects, local agencies, flood protection managers, and
private dirt brokers to create feedback opportunities, better
partnerships, and incentivize beneficial reuse of sediment

and soil over use of landfills and aquatic disposal.
6/20/2025 20




Focus 6. Sediment and Soil Quality

Objective 6.1:

Evaluate and Coordinate

Testing Requirements for
Upland/Flood Control Soil
and Sediment

6/20/2025

. Status &
Index # Action Champion(s)
6.1.1 Standardize sampling and testing protocols, as well as the In progress
acceptance criteria and guidance fcr_beneflmal reuse of (1) Water Board,
streambed and/or flood-channel maintenance sediment, BCDC, flood
and (2) construction soil to improve placement decision- .
Kin protection agen-
making. cies, restoration
practitioners
6.1.2 Emulate DMMO process to construct a “tier-testing” system | In progress
for suitability determinations among agencies managing
flood control, stream maintenance, and construction soil. Water Board
Identify grain size thresholds of sediment/soil above which
sediment quality tests could be waived (i.e., sand, gravel).
Seek agency consensus and document the known guidance
for the region.
6.1.3 Formalize coordination between the LTMS/DMMO and the Not yet started
BRRIT and restoration projects to expand support for ben-
eficial reuse of sediment and soil with their expertise.
6.1.4 Improve communication when further clarification of a suit- | Not yet started

ability determination is needed. If necessary, consider devel-
oping technical documents that highlight specific concerns
regarding flood protection and construction soil suitability
for beneficial reuse.




Focus 7. Coordination of Sediment and Soil

Availability and Placement

Objective 7.1: Assess Land-
Based Stockpiling Feasibility
and Develop Management
Procedures and Best
Practices

6/20/2025

Index #

7.1

Action

Evaluate the benefits and challenges of stockpiling available
s0il and sediment so that the timing of available materials
may be decoupled from the need.

Status &
Champion(s)

Mot yet started

7.1.2

At the subregional level, identify available and potential
stockpiling sites (both for construction and dredged materi-
als) or a network of stockpiling sites near restoration sites
for temporary, one-time, or long-term use. Pricritize areas
that would minimize impacts to habitat, such as landfills or
industrial sites. Investigate the potential for stockpiling at
active and planned restoration sites. Consider documenting
identified stockpiling sites in SediMatch.

Mot yet started

713

Identify willing owners and operators/managers, including
public agencies (public works, flood control agencies, and
sanitary districts) of stockpile sites and collaborate with
them on the development of “use incentives.” Identify fund-
ing for purchasing or leasing sites.

Mot yet started

7.1.4

Develop an adaptive process for construction soil providers
that supports testing, screening, and hauling dirt to stock-
pile areas or restoration sites. Investigate, document (via
guidance), and share successful model agreements, liability
transfers, and best practices between soil providers and
restoration sponsors.

Mot yet started

7.1.5

Waork with construction companies to identify best haul
routes and practices, analyze hauling impacts associated
with upland scil delivery to beneficial reuse sites (traffic,

air guality, greenhouse gases, road conditions, recreational
facilities, etc.), and evaluate appropriate haul distances from
restoration site to source material.

Mot yet started

7.1.6

Create and document clear protocols and guidance for how
stockpile sites should be encouraged to be managed and
operated to ensure regulatory issues are addressed, permit-
ting can occur efficiently, and habitat harm is minimized.

Mot yet started

717

Assess feasibility of sorting and mixing stockpiles to improve
management, quality, and use of sediment/soil. Develop a
regional strategy and protocols to support implementation
of materials mixing if determined feasible.

In progress

Water Board,

BCDC, 5BS5P
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San Francisco Bay Plan

* Guides the review of projects under the
McAteer-Petris Act

* Policies related to:
* Protection of the Bay as a Resource
* Development of the Bay and Shoreline

* Policies are updated periodically

6/13/25 24




Financing Strategy

Research, evaluate & document costs
Research, evaluate, & document potential funding opportunities

Assess and document benefits of wetland restoration and beneficial reuse

- Convert to monetary value?

Work with Financing the Future Working Group to identify non-traditional
funding strategies

Create a financing strategy for beneficial reuse and habitat restoration

25



Questions / Discussion
brenda.goeden@bcdc.ca.qgov

rachel.cohen@bcdc.ca.gov

Photo: King Tides Project (N'San Mateo Road, Marin)
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