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Problem 

·  Sonoma Valley relies on surface water and 
groundwater for water supply 
·  Groundwater challenges 
·  Declining water levels 
· Water quality 
· Seawater intrusion 
· Geothermal 

·  Surface-water/groundwater interaction 
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Previous Work by Farrar et al. (2006) 

·  Characterized 
hydrogeology 
·  Seepage run on 

Sonoma Creek 
·  Characterized 

geochemistry 
·  Developed 

groundwater-flow 
model 
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Proposed Work 

·  Compile and interpret existing data 
·  Refine hydrologic budget 
·  Refine conceptual model of groundwater-flow 

system 
·  Update model by Farrar et al. (2006) w/ 

coupled surface-water/groundwater-flow 
model 
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Interpret Existing Data 

·  Gaging-station data to determine baseflow 
·  Complete analysis of 2010 seepage runs 
·  Develop 1900-2011 climate database 
·  Precipitation 
·  Air temperature 

·  Compile water-level data from local and state 
networks 
·  Compile available water-quality data 
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Refine Hydrologic Budget 

·  Recharge-related data 
·  Precipitation 
· Water chemistry including isotopes 
·  Seepage runs 

·  Discharge-related data 
·  Pumping 
·  Land use (estimate ag and domestic pumping) 
·  Vegetation type and density (ET) 
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Refine Groundwater Conceptual 
Model 
·  Reassess hydrostratigraphy 
·  3D extent of aquifers 
·  3D extent of faults 
·  Define areas of water-level decline 

·  Distribution and quantity of recharge and 
discharge DRAFT 
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Update Existing Model 

·  Develop coupled watershed and 
groundwater-flow model using GSFLOW 
·  Couples PRMS with MODFLOW 
·  Currently completing model of Santa Rosa Plain 

·  3 phases 
· MODFLOW 
·  PRMS 
· GSFLOW 
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Why GSFLOW? 2 Words: “Natural 
Recharge” 
·  Estimate based on precipitation record or 

surrogate 
·  Simulate recharge using a watershed model 

and use as input for groundwater-flow model 
·  Coupled approach, e.g., GSFLOW 
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Proposed Work: MODFLOW 
Original Updated 

Model MODFLOW-2000 MODFLOW-2005 
Domain Alluvial fill Entire watershed 
# of layers 8 ??? 
Grid size 1,320 x 1,320 ft ??? 
Simulation horizon 1975-2000 ??? 
Natural recharge Estimated using zones Bauer (2008) approach, 

SCWA/SEC recharge 
map, or BCM 
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Depth to Basement 
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Voluntary Groundwater-
Level Monitoring 

•  80 - New Wells 
since 2007 

•  140 - Wells with 
Synchronized 
Monitoring  

 
•  Track and Assess Seasonal 

and Long-term Trends 
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1950 

2003 
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Shallow-Zone wells 
generally stable and 
above sea level 
Ø Localized areas of 
declining groundwater 
levels mainly observed 
in Deeper-Zone wells 

Ø El Verano Area 

Ø Southeast of City 
of Sonoma 

Ø  Groundwater-levels 
are locally below sea 
level 

Recent Groundwater 
Conditions 
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Incorporate New Nested Groundwater 
Monitoring Wells 

•  Geologic logs for hydrostratigraphy 
•  Water levels for characterization and model calibration 
•  Water quality for characterization and model calibration 
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24 

Groundwater Recharge Potential 
Mapping by SEC 

Ø Conducted by Sonoma Ecology 
Center using California DWR grant 
funds  

Ø Integrating and ranking recharge 
components including, Geology, 
Soil, Slope, and Vegetation  

Ø Identify potential groundwater 
recharge areas and locations 
suitable for multiple-scale 
groundwater recharge 
enhancement projects 
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Specific-Capacity 
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Work Plan 
Task 2012 2013 2014 2015 2016 
1. Data 
interpretation 

X X 

2.1 MODFLOW X X 
2.2 PRMS X X 
2.3 GSFLOW X X X 
3. Reports X X DRAFT 
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Questions? 
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