
Overall Workplan
Phase 1 - Site Model for San Leandro Bay and Whole-Bay Dilution Model

o   Goals: Use existing NMS model to address specific PCB loading and sediment recovery questions in San 
Leandro Bay. Investigate transport and dilution patterns of CECs from various sources of interest in the Bay.

Phase 2 - Site Model for Redwood Creek

o   Goal: Use existing NMS model to address specific PCB loading and sediment recovery questions in 
Redwood Creek.

Phase 3 - Whole-Bay Model Development

o   Goal: Develop and validate a whole-bay sediment and contaminant transport model for use in addressing 
management questions.

Phase 4 - Bioaccumulation Model Development

o   Goal: Develop and validate a bioaccumulation model suitable for application with the PMU models.

Phase 5 - Model Maintenance and Future Applications

o   Goals: Investigate long-term scenarios, maintain the model, and provide model applications to other 
management challenges in the Bay.



Task 1 - San Leandro Bay (SLB)

Subtask 1.1 
Define local model goals and tasks in terms of management questions 

Subtask 1.2
Evaluate NMS model grid 

Subtask 1.3
Compile sediment boundary conditions for tributaries and local 
sediment evaluation data 

Subtask 1.4
Setup diagnostic model for local SLB 

Subtask 1.5
Conduct diagnostic model simulations 

Subtask 1.7
Develop additional scenarios for CEC model evaluation and 
diagnostics 

Subtask 1.6
Reporting on model analysis and lessons learned for larger scale model



Partial excerpt of 
Table 2



Sediment Transport Processes
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Example Contaminated Sediment Profile
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An example of historic PCB sediment contamination from Hunters Point 
Naval Shipyard in San Francisco Bay.  



● Lower South Bay through Suisun Bay

● 3D hydrodynamic model

● 49,996 cells in the horizontal direction

● 10 sigma layers in the vertical direction

● Calibrated and Validated from WY2013 
to WY2018

● Working on WY2019 to WY2022

SFEI’s San Francisco Bay Biogeochemical Model 
Spatial Domain



Subtask 1.1

Define local model goals and 
tasks in terms of management 
questions (focus on PCBs but 
consider other questions)



Subtask 1.3 
Compile sediment boundary conditions 
for tributaries and local sediment 
evaluation data (focus on PCBs) 



Subtask 1.4
Setup diagnostic model 
for local SLB 
simulations for dry and 
wet conditions 
scenarios (focus on 
sediment associated 
PCBs)



Subtask 1.5 – Conduct 
diagnostic simulations 
Subtask 1.5.1 - Compare modeled 
sediment distribution with available 
sediment data (e.g., accumulation rates, 
sediment chemistry)
Subtask 1.5.2 - Iteratively calibrate 
parameters (e.g., boundary conditions, 
loadings, sediment parameters) to refine 
model
Subtask 1.5.3 – Sensitivity testing



Phase/Task 1 - San Leandro Bay (SLB) Model Development and Evaluation

Subtask 1.7 – Develop additional 
scenarios for CEC model evaluation and 
diagnostics (focus on dissolved phase 
transport)

Subtask 1.6 – Reporting on model 
analysis and lessons learned for larger 
scale model



San Leandro Bay Model Development
• Leverage pre-existing model developed 

for hydrodynamics and water quality

• Refine areas of interest. i.e. San Leandro 
Bay- Ongoing

• Increased grid resolution
• Upland Watershed loadings  

• Incorporate sediment transport 
parameters-Upcoming 

• Size classes
• Suspended sediment concentrations
• Ultimately characterize sediment bed 

Bay-wide model



San Leandro Model Grid Refinement

WQM GRID Refined San 
Leandro Bay

• Refinement of San Leandro Bay focused on resolving channels and intertidal areas.
• Resolution is 10-15 m in refined model.  



Model Bathymetry
• Ninth- arcsecond (~3m) digital 

elevation model sourced from 
NOAA

• Interpolated onto model grid in 
San Leandro Bay 

• Wider bay bathymetry consistent 
with source model



Highlights of Model Refinement
• Upland channels resolved to allow for watershed 

inputs to San Leandro Bay  

• Intertidal areas where sediment may accumulate 

Upland 
loadings

Intertidal 
Areas 



Hydrodynamic Model 
forcing

Discharge from 10 
watershed inputs

Tides at ocean 
boundary



Example hydrodynamic model results

Low Tide High Tide

• Model forces with tides at ocean boundary
• Intertidal areas in San Leandro Bay wet and dry as tides change 

• Capturing this process is one key to ensuring sediment loads are distributed 
properly 



Example Tracer Dispersal 

East Creek Damon Slough
Elmhurst 
Creek

• A passive tracer was introduced to show dispersal from three watershed loading areas 
• Results presented are at conclusion of three simulated days (4 tidal cycles)



Next Steps in Model Development 
Subtask 1.1 - Define local model goals and tasks in terms 
of management questions 

Subtask 1.2 - Evaluate NMS model grid 

Subtask 1.3 - Compile sediment boundary conditions for 
tributaries and local sediment evaluation data 

Subtask 1.4 – Setup diagnostic model for local SLB

Subtask 1.5 – Conduct diagnostic model simulations 

Subtask 1.7 – Develop additional scenarios for CEC 
model evaluation and diagnostics 

Subtask 1.6 – Reporting on model analysis and lessons 
learned for larger scale model



Phase/Task 2 - Steinberger Slough/Redwood Creek (SS/RC) Model 
Development

Subtask 2.1 - Define local model goals and tasks in terms 
of management questions (focus on PCBs)
Subtask 2.2 - Compile sediment boundary conditions for 
tributaries and local sediment evaluation data (focus on 
PCBs) 
Subtask 2.3 - Evaluate NMS model grid 
Subtask 2.4 – Setup diagnostic model for local SLB 
simulations for dry and wet conditions scenarios (focus on 
sediment associated PCBs)
Subtask 2.5 – Conduct diagnostic model simulations 
Subtask 2.7 – Develop additional scenarios for CEC 
model evaluation and diagnostics (focus on dissolved 
phase transport)
Subtask 2.6 – Reporting on model analysis and lessons 
learned for larger scale model



Subtask 3.1 - Evaluate model goals and tasks in 
terms of management questions
Subtask 3.2 – Develop Boundary Conditions
Subtask 3.4 – Diagnostic Sediment transport 
modeling
Subtask 3.5 – Conduct prognostic model analysis
Subtask 3.6 – Develop additional scenarios for 
CEC model evaluation and diagnostics 
Subtask 3.7 – Reporting on model analysis and 
lessons learned for future modeling
 

Phase/Task 3 – Whole-Bay Model Development


