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Prob lems and  Opportunities

A change in sediment regime, 

anticipated sea-level rise, and 

localized erosion could slow 

restoration efforts and lead to a 

long-term loss of mudflats and 

marshes in San Francisco Bay.

Strategic placement techniques 

may offer one of many possible 

solutions to the problem of 

losing mudflats and marshes.

Background



Purpose of Framework

• Review effectiveness and 

feasibility of the methods for 

beneficial reuse

• Outline the potential beneficial 

and adverse effects these 

methods may have on habitats 

and biota

• Outline the logistical, regulatory, 

and equipment needs these 

approaches would require

• Identify unknowns needing 

research to reduce uncertainties

Background



Thank you to:

… and others

Development of Framework

• Two workshops to elicit ideas 

of stakeholders in engineering, 

science, dredging, and 

regulatory communities 

• Discussions with individual 

stakeholders to ID needs and 

challenges of methods and 

proposed pilot study

• Independent Review Panel 

input/comments on early drafts

Background



Conc ep tua l Framework for a  Method  of

Stra teg ic  Plac ement of Dredged  Sed iments 

1. Erodible

pool

2. Wave and current

resuspension

5. Trapping and

blocking by vegetation

6. Deposition
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4. Extreme water level

transport across marsh

3. Daily tides

transport via channels



Dredged material  deposition thickness at the end of the simulation for the North  placement scenario

Numeric a l Modeling

• Bever et al (2014) modeled the fate 

of sediment placed in different 

parts of the Bay.

• Natural dispersal from open-water 

placement could be effective in 

supplying sediment to mudflats, 

marshes and salt ponds.

• Far South Bay sites were much 

more effective than dispersive 

regions in San Pablo Bay.

• Spatial distribution of the predicted 

bed shear stress may be used to 

optimize placement sites to 

maximize erosion and dispersal. Dredged material deposition thickness, Bever et al (2014)





Sha llow Water Plac ement

• Natural processes, rates are limited, timing and volumes less restricted

• Burial impacts, increase in local SSC

• Uncertainty – efficiency of transport pathway

Strategic 

Placement 

Methods



Water Column Seed ing

• Increased certainty of placement, less dependent upon wave and tidal energy

• Timing constraints, coupled offloading/accretion

• Uncertainty – timing and volumes of placement

Strategic 

Placement 

Methods



Marsh Spraying

• Certainty of placement and timing; tried and tested

• Increasing infrastructure, unnatural rates of accretion and placement

• Uncertainty – burial impact on marsh, recovery time

Strategic 

Placement 

Methods



Example 

Ec olog ic a l Effec ts

• Burial of subtidal surfaces 

• Soil texture could be 

altered

• Direct mortality of plants 

and animals is possible

• Food web effects possible

• Duration: months



How the Methods Compare: 

Ec olog ic a l Effec tsEcological 

Effects

Effect
Shallow Water 

Placement

Water Column 

Seeding
Spraying

Replication of Natural Rates of Accretion to 

Mudflats and Marshes Expected
Highest Somewhat Lowest

Minimizes Impacts on 

Subtidal Benthic Community
Lowest Neutral Neutral

Minimizes Impacts on 

Mudflat Community
Neutral Little Little

Minimizes Impacts on 

Water Column Community
Neutral Lowest Little

Minimizes Impacts on 

Vegetated Marsh Community
Neutral Neutral Lowest

Minimizes Impacts on 

Marsh Channel Community
Neutral Lowest Lowest

Flexibility of Method in Avoiding Impacts Somewhat Somewhat Somewhat



Program Imp lementa tion – A Phased  Approac h

Pilot Studies
• Form a governance structure to guide the long-

term planning and permitting of strategic 

placement.

• Place small volumes of material in strategic 

shallow-water and water-column locations.

• Monitor ecological impacts and long term 

recovery of subtidal benthic, mudflat, and 

water column communities.

• Refine numerical modeling of fate of placed 

sediment.

• Go / No-Go decision

Demonstration Projects
• Place larger volumes of material in 

strategic shallow-water and water-

column locations.

• Measure fate and impacts of sediment 

over a longer period of time.

• Refine numerical modeling of fate of 

placed sediment.

• Up to two years of control-site 

monitoring and one year of post-

placement effectiveness ecological 

monitoring.

• Go / No-Go decision

Implementation



Source: Peter Baye

Source: Kathy Boyer



Unfundable?Infeasible? Illegal?





Rationale for Units

1. Processes that govern the shoreline 

happen at the Bay scale. 

2. Need to divide up the Bay into 

smaller pieces to manage.

3. Risk of the wrong type of actions in 

the wrong places.

4. Opportunity to maximize multi-

benefit, nature-based solutions.



Measures by Type
of Unit





Thank you
Jeremy Lowe

JeremyL@sfei.org

San Francisco Estuary Institute
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