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Questions for the workgroup  
 What success criteria indicate the model is good enough to answer the 

MQs?  

 

 What improvements can/should be made to increase model confidence 

for: 

 Regional scale loads (low granularity)? 

 Ranking watersheds (medium granularity)? 

 

 Can the RWSM be improved to address the source area emphasis (high 

granularity) (or would SWMM or some other model be more appropriate)?  

 Improved parameterization (source area concentrations, BMP performance 

data)? 

 Improved watershed outlet calibration data? 

 

 Are there cost efficient alternative methods that could be considered to 

answer our management questions? 
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Outline 

 Overview of the sediment RWSM and preliminary results 

 

 Overview of the PCB RWSM and preliminary results 

 

 Current model confidence for MRP 1.0 uses 

 

 Success criteria – when are we ready of answer management 

questions? 

 

 Improvements in progress 

 

 Future uses of the RWSM 
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Sediment model - background 

WHY: MRP Prov. C.8.e(vi) requires a robust sediment delivery 

estimate /sediment budget for local tributaries and urban drainages  

 

 Highly variable sediment production – land use alone not a suitable 

predictor of sediment production 

 

 PCB and Hg water concentrations influenced by “clean sediment 

erosion” 

 

 Available PCB and Hg concentration are particulate (e.g. mg/kg) 

 

Therefore, information on sediment sources/loads will aid 

improvements on pollutant load estimates to San Francisco Bay  
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Area Loading coefficient Sediment load = 

 Sediment model: Geology/slope/land use loading 

coefficients 

Overview of modeling method 

X 
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Available sediment data 

 46 sediment 

discharge locations 

 

 Climatically 

normalized 

 

 Adjusted for delivery 

ratio based on non-

urban area 

 

 Area upstream of 

dams removed 

 

 

11 
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Bay Area simplified geology 

 USGS Geologic Map of 

the San Francisco Bay 

Region (Graymer et 

al, 2006) 

 

 Five classes: 

      Franciscan 

      Great Valley 

      Quaternary 

      Salinian* 

      Tertiary 
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Slope categories 

 Examined the statistical distribution of slopes across 

the data base watersheds 

 

 Based on our field experience and the natural breaks, 
three slope classes were proposed: 

 

 <10% 

 10-30% 

 >30% 
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“Local sediment experts” 

workshop 

 Barry Hecht, Jeff Haltiner, Leonard Sklar 

 

 Outcomes 

 General agreement on model architecture, order/magnitude of 

coefficients 

 Cautioned against use of the model at less than watershed 

scale without field calibration-verification  

 Recommended adding a climatic factor if model does not 

calibrate initially 
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 Auto calibration – constrained optimization approach  
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Great Valley Franciscan TertModOpen …. 
Minimize the difference between observed and 

simulated loads for each watershed 

Code 
Loading 

coefficient 

FranSalin 3263 

GreatValley 108 

QuatAgri 5844 

QuatOpen 185 

QuatUrb 23 

TertFlat 5190 

TertModAgri 4813 

TertModOpen 5440 

TertModUrb 559 

TertSteep 8691 

Modeling calibration 

46 Calibration Sites  



Sediment calibration results 
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 Scatter suggests  

 Addition parameterization 

needed - climate 

 



 PCB/Hg model: Particle ratio to sediment loads     
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Particle ratio Sediment load = PCB/Hg load x 

Overview of pollutant modeling 

method 



Parameterization and 

calibration 
 Model architecture 

 Reviewed literature to derive land use and source area 

parameters (Lent and McKee 2011) 

 

 Parameter coefficients 

 Amassed estimates of water and particle concentration 

(“EMC”) data  

 

 Calibration data 

 Locally collected particle ratio “EMC” for 20+ watersheds 

 

 Auto calibration – constrained optimization approach  

 Initial model run on a reduced set of parameters 
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Source area mapping 
Item #2d 
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Other GIS methods: 
Model input coefficients 
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Preliminary PCB calibration 

results 

16 

Item #2d 

 Encouraging initial draft results 

 Note these results will change 

 

 Outlier – Santa Fe channel in 

Richmond 

 Location with the highest 

observed concentrations on both 

a water or particle ratio basis 

 

 Perhaps indicates adding more 

parameterization 



Preliminary modeling outcome- 

sub-regional loads 
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Sub Embayment 

Runoff Volume  

(Mm3) 
Cu Load  

(kg) 
Preliminary Sediment Load 

(t) 

Central Bay-East 

                                                           

29  
                                     

831  
                                      

68,290  

Central Bay-West 

                                                               

39  
                                      

928  
                                       

76,853 

Lower South Bay 

                                                            

246  
                                  

6,517  
                                     

416,226  

San Pablo Bay-East 

                                                               
35  

                                  
1,017  

                                     
495,392  

San Pablo Bay-West 

                                                            

552  
                                

22,734  
                                     

435,175  

South Bay-East Side 

                                                            

304  
                                  

7,256  
                                     

287,311 

South Bay-West Side 

                                                               

64  
                                  

1,675  
                                     

132,061 

Suisun Bay 

                                                            

257  
                                  

8,657  
                                     

694,686  

Total 
                                                         

1,525  
                                

49,615  
                                 

2,605,993* 

* Results will change with improved model parameterization and subsequent re-

calibration 



Next steps in progress 

 Sediment 

 Climatic parameterization 

 

 PCB and Hg 

 Explore different parameterization combinations 

 1st model run for Hg 

 Reality check - concentrations in local areas 

 Generate regional load estimates 
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Success – when can we answer 

management questions? 
 There are no standards or a range of values for goodness-of-fit 

statistical parameters 

 

 Regional scale relation; similar slope, intercept and scatter 

 

 Calibrated parameter coefficients make sense 

 Relative order/ magnitude relative to local data, literature, professional judgment 

 Comparison of water and sediment parameter EMCs 
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Future uses of the RWSM 

 Other pollutants 

 PBDE? 

 Emerging contaminants? 

 

 Identification of high leverage watersheds – “top 20” 

 

 Potential optimization of the model for urban areas 

 PCBs and mercury polluted patches (likely combinations of old 

industrial and old urban areas) 

 Estimates of loads from industrial areas right on the Bay margin 

(within the “head of tide”) 
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Questions for the workgroup  
 What success criteria indicate the model is good enough to answer the 

MQs?  

 

 What improvements can/should be made to increase model confidence 

for: 

 Regional scale loads (low granularity)? 

 Ranking watersheds (medium granularity)? 

 

 Can the RWSM be improved to address the source area emphasis (high 

granularity) (or would SWMM or some other model be more appropriate)?  

 Improved parameterization (source area concentrations, BMP performance 

data)? 

 Improved watershed outlet calibration data? 

 

 Are there cost efficient alternative methods that could be considered to 

answer our management questions? 
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