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• How should we minimize deep ocean disposal aka “SF-DODS” and
• How can we maximize beneficial use?

Constraints:
• Federal Standard  least cost, environmentally practicable
• Dredging Window  June-Nov
• Dredging equipment  mostly clamshell in the bay, 

cutterhead/pipeline in the Delta
• Logistics  decouple dredging from beneficial use

ASK A MORE DETAILED QUESTION:
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• SF Bay is the most 
expensive dredging 
market

• More dredge material will 
require cost reductions or 
cost-share partners

• Reset Federal Standard 
base costs

FEDERAL STANDARD
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• Dredge equipment is expensive
• Skilled labor is expensive
• SF Bay costs reflect low 

utilization
• Current regulation allows for 

dredging outside of the window 
IF beneficially used

DREDGING WINDOW
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• Mostly clamshell in the bay, 
cutterhead/pipeline in the Delta

• Clamshell to scow to pump-out is 
the most expensive method

DREDGE EQUIPMENT
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• Aquatic transfer decouples 
dredging from beneficial use 
placement

• Increased equipment utilization 
will reduce costs

LOGISTICS
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• Under sea-level rise, restoring 
SF Bay to pre-European 
conditions is not possible

• Regulatory largely driven by site 
specific evaluation, need a Bay-
wide solutions and updated 
regulations 

• Require improved science to 
address environmental concerns 
and sediment management

• Need to act now!

SOLUTIONS?



Science to inform beneficial reuse 

18 October 2022
BPC Dredging & Beneficial Reuse Workshop

Melissa Foley
RMP Manager & Science Director

Clean Water & Resilient Landscapes Programs

Presenter Notes
Presentation Notes
Focuses on 
The future of bayland sediment demand and how that compares to future sediment supply
Management actions needed to support long-term baylands resilience 

I’m going to give a very high level overview of the report



~450 Million cy

Volume of 
sediment needed for 
tidal marshes and tidal 
flats by 2100

Presenter Notes
Presentation Notes
SfS team determined we’ll need approximately 450M cy by the end of the century to support the marshes and mudflats we have now and all the marshes we are planning on restoring. (based on a SLR scenario of 2-5 feet by 2100 and  watershed runoff in wetter and drier climates)
That’s almost twice the amount of dirt removed to build the Panama Canal
Enough sediment to fill 45 million dump trucks, which would circle the equator 10 times if put end to end.



New management approaches to access 
more in-bay and watershed sediment

Current landscape and 
management approaches

New management approaches to 
access more in-bay and watershed sediment

Volume of 
sediment needed for 
tidal marshes and tidal 
flats by 2100

Current landscape and 
management approaches

● upland excavated sediment
● upland reservoir sediment
● additional dredged sediment

● natural deposition
● dredged sediment in 
subsided areas

Presenter Notes
Presentation Notes
The good news is we think we have the sediment we need, we just need to change how we currently do things to get the sediment to the baylands where it’s needed
More dredged sediment from navigational dredging
Upland sediment from construction sites
Sediment trapped in reservoirs and watershed channels



Beneficial Reuse

Strategic 
placement

Direct 
placement

Science to support beneficial reuse

Nearshore placement
Water column seeding

Thin layer placement
Polder filling

Marsh spraying

Presenter Notes
Presentation Notes
I’m considering direct placement and strategic placement in my definition of methods for beneficial reuse. There are a spectrum of methods within these two categories, including Strategic placement can include many different methods, including nearshore placement, marsh spraying, and water column seeding. 



Beneficial Reuse

How much 
sediment is 
suitable?

How much 
sediment is 

needed?

How much 
sediment reaches 

the intended 
habitat?

Where is 
sediment 
needed?

What are the 
effects?

What are the 
benefits?

Science to support beneficial reuse

Presenter Notes
Presentation Notes
The Bay Area has come a long way in using dredged sediment for beneficial reuse. And many questions still remain, particularly to facilitate regional coordination on future projects, understanding the sediment transport dynamics and ecosystem effects of strategic placement methods, and calculating the benefits to the region of beneficially reusing dredged sediment rather than taking it to the ocean. 



Sediment 
guidelines

Database 
support

Sediment 
transport

Regional 
analysis

Ecosystem 
effects

Benefits / 
trade-offs

Science to support beneficial reuse

Beneficial Reuse

Presenter Notes
Presentation Notes
There is a lot of work happening in the Bay Area attempting to answer these questions. I want to highlight work being done if two efforts - the RMP and the USACE RDMMP



Science to support beneficial reuse - RMP

Sediment 
guidelines

Database 
support

Sediment 
transport

Work supported by the Regional Monitoring Program for Water Quality in San Francisco Bay

● Sediment monitoring in deep 
Bay and margin areas

● Review of current sediment 
guidelines

● Alternate methods for deriving 
sediment thresholds

● DMMO database maintenance 
and improvements

● SediMatch web tool

● Sediment Conceptual Model

● Bay to marsh sediment 
transport

● Watershed sediment loading

Presenter Notes
Presentation Notes
Sediment guidelines - Bay RMP uses monitoring data to inform and update sediment guidelines for seven contaminants (mercury, PCBs, PAHs, DDT, chlordane, dieldrin, dioxins); invited an expert panel to review the current sediment guidelines and provide recommendations on potential revisions; using alternate analysis methods to derive sediment thresholds and compare to existing ones

Database support - DMMO database maintenance and improvements - allows for in-depth analyses of dredging data to evaluate testing requirements; SediMatch - database and web interface to match available sediment with opportunities for beneficial reuse

Sediment transport - Sediment conceptual model in development focusing on sediment transport into the Bay, between subembayments, and from the Bay to the marshes; monitoring studies at multiple locations looking at sediment transport from the Bay to the marsh surface; watershed sediment loading monitoring and model development for the region



Sediment 
transport

Regional 
analysis

Ecosystem 
effects 

Science to support beneficial reuse - USACE
Work supported by the USACE RDMMP and Strategic Shallow Water Placement Pilot (1122)

● Regional maps and 
narrative highlighting 
key locations (RDMMP)

● Before and after monitoring 
of sediment and benthic 
habitats (1122)

● Ecosystem effects modeling 
at key sites (RDMMP)

● Cost-benefit 
analysis of beneficial 
reuse options 
(RDMMP)

● Focused sediment 
transport modeling 
(1122)

● Post-project monitoring 
(1122)

● Expanded sediment 
transport modeling 
(RDMMP)

Benefits & 
trade-offs

Presenter Notes
Presentation Notes
Regional dredge material management plan - Stu just introduced this effort. SFEI conducted a gaps analysis focused on the science and prioritized those gaps with the help of an interagency workgroup. Strategic shallow water placement pilot (1122 project) led by Julie Beagle is currently being scoped and undergoing environmental review. The two efforts are complementary

Regional analysis - where is beneficial reuse likely to be feasible and effective? How much and how often is sediment needed? 

Sediment transport - what is the fate of strategically placed sediment? What transport processes are most important? RDMMP modeling effort linked to regional analysis

Ecosystem effects - where does the sediment end up and how much and over what timescale? What are the effects on plants, animals, and habitats? Ecosystem effects modeling linked to regional analysis and sediment transport model

Benefits and tradeoffs - what are the ecosystem and social benefits, costs, and tradeoffs of beneficial reuse, particularly compared to no action? 



Beneficial reuse - Today

To date, ~25 million cubic yards of 
dredged sediment have been used to 
restore over 7,500 acres of wetlands 

Beneficial Reuse

Direct 
placement

Presenter Notes
Presentation Notes
To date, ~25 million cubic yards of dredged sediment have been used to restore over 7,500 acres of wetlands - this is a critical role for dredged sediment. As mentioned previously, Bel Marin Keys should be coming online soon but there are few other projects in the pipeline for the near term, which is a problem.



Beneficial reuse - Future

Beneficial Reuse

Strategic 
placement

Direct 
placement

Presenter Notes
Presentation Notes
As sea level continues to rise, the need to restore marshes will continue AND the need to help existing marshes keep pace with sea level rise is likely to increase. Some marshes are already starting to drown today, but by 2050 that number will be far larger. 2050 may sound like a long time from now, but it will take time to pilot different strategic placement methodologies, to understand where they could be effective, and what the effects and benefits of these methods are. We need to start now if we want to be ready with a diverse toolbox of approaches to mitigate the effects of SLR.



DREDGED 
SEDIMENT

WATERSHED
MANAGEMENTMIGRATION 

SPACE

Near 
Term

Longer 
Term

HEALTHY AND 
RESILIENT BAYLANDS

Bayland Adaptation - Not just dredged sediment

Presenter Notes
Presentation Notes
The dredging community isn’t solely responsible for mitigating the effects of sea level rise on bayland habitats. Dredged sediment is just one leg of the stool for mitigating effects of SLR on marshes and mudflats, but it is a tool we can use now and into the future to ensure healthy and resilient baylands if we can work together as a region and think of creative solutions to this complex problem. 



Questions?
melissaf@sfei.org
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New and Expanded Efforts Through…
• Budget Investments.
• Legislation.
• State Agency Sea Level Rise Action Plan.

 Intent for More Funding in Upcoming Years
• Will depend somewhat on state’s fiscal condition.

More Climate Action This Year
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Climate Budget Investments
Approved in 2021-22 Budget
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(In Millions) 2021-22 2022-23 2023-24 Totals

Water and Drought $3,269 $880 $500 $4,649 

Zero-Emission Vehicles 2,732 660 515 3,907 

Climate Resilience 369 2,090 1,230 3,689 

Wildfire and Forest Health 988 — — 988 

Renewable Energy 172 — — 172 

Totals $7,530 $3,630 $2,245 $13,405 



Additional Climate Budget Investments
Approved in 2022-23 Budget
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(In Millions) 2021-22 2022-23 2023-24 Totals
Energy $2,250 $2,902 $2,426 $7,578 

Zero-Emission Vehicles 619 2,508 1,592 4,719 

Drought Response and Resilience 1,932 411 565 2,908 

Wildfire and Forest Resilience 80 520 700 1,300 

Nature-Based Solutionsa — 669 428 1,097 

Extreme Heata — 165 200 365 

Totals $4,881 $7,175 $5,911 $17,967 
a The Climate Resilience package approved in 2021-22 included much of the 2022-23 and 2023-24 funding for nature-based 

solutions and extreme heat.
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Approved in 2021-22
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Approved in 2022-23



Sea-Level Rise and Coastal Protection
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(In Millions) 2022-23 2023-24 2024-25

Climate Resilience Packagea $400 $200 —

Nature-Based Solutions Packagea 76 152 $19

Additional  Funding Approved 120 300 —

Totals $596 $652 $19

Funding Approved in 2021-22 and 2022-23 for 
State Coastal Conservancy and Ocean Protection Council

a This funding was included in earlier slides, but is shown here to highlight amounts for sea-level rise and ocean protection.



(Continued)

Sea-Level Rise and Coastal Protection
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 Budget Statutes Specify Funding Shall Support Projects…
• “To protect communities and natural resources from sea level 

rise…priority given to projects that adapt public infrastructure 
along the coast, including urban waterfronts, ports, and 
ecosystems.”

• “That conserve, protect, and restore marine wildlife and healthy 
ocean and coastal ecosystems.”

• “To protect, restore, and increase the resilience of coastal and 
ocean ecosystems and coastal watersheds.”

— Including projects “that are consistent with the San Francisco Bay 
Restoration Authority Act…including, but not limited to, projects 
that address sea level rise, flood management, and wetland 
restoration.”



AB 72 (Petrie-Norris): Coastal Adaptation Project Permitting

SB 1 (Atkins): Sea-Level Rise Planning

Coastal Resilience Legislation: 2021

87



SB 852 (Dodd): Climate Resilience Districts

AB 1902 (Aguiar-Curry): Amendments to Law on Resource 
Conservation Districts

AB 1384 (Gabriel): New Requirements for Climate Adaptation 
Strategy

Climate Resilience Legislation: 2022
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Key Action 5.15: 
Address Regulatory 
and Financial 
Barriers Related to 
Reuse of Sediment 
and Soil Through a 
Policy Amendment to 
the Bay Plan

State Agency Sea-Level Rise Action Plan
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 Continuing State Focus on Climate Adaptation
• Some funding responds to emergency conditions.
• Many projects in planning phases. 
• Numerous projects provide support through grants.

 Significant State Funding Available 
• Big focus on nature-based strategies and coordination across agencies 

and departments.

 State-Local Partnerships Will Be Essential
• Many of the goals and objectives require buy-in and action by locals. 
• How can the state support and encourage effective local actions?

Key Takeaways
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lao.ca.gov
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Sonja Petek,
Sonja.Petek@lao.ca.gov
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