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The Team 

Science - systematic knowledge of the physical 
or material world gained through observation 

and experimentation 



Groundwater Management 

Basic Elements of Groundwater Management: 

1) Managing acceptable levels of depletion of 
groundwater in storage 

2) Preventing and limiting groundwater quality 
degradation 

3) Managing and preventing land subsidence 

 

Basin Management Objectives (BMOs) or Trigger Levels 

• Objectives can be numeric or narrative 



Groundwater Management 

Steps Required to Successfully Implement 
Groundwater Management: 

   
1) Define Monitoring Parameters and Collection of 

Data 
2) Evaluation of Collected Data 
3) Public Input 
4) Adaptive Management 
5) Enforcement and Conflict Resolution 
6) Cooperation Across All Boundaries  



Background: Glenn County 
 • June 2001- Adopted BMOs for groundwater 

level 

• 17 sub-areas  
– each with their own method of determining “compliance” 

– Based on 55 wells with history of monitoring by DWR.  

• Fall 2001-Installation of multi-completion 
dedicated monitoring wells began 
– County - AB 303 grants 

• data gaps  

• areas sensitive to groundwater use 

– Irrigation districts – programmatic research 

 

 



Background: GLENN COUNTY 
To-date: 
• Groundwater Level 

–  26 dedicated wells monitoring  
–  85 discreet zones 
– Continuous data loggers 

• Questionable Measurements Eliminated  
 

• Land Subsidence: 
– 3 extensometers for monitoring local land subsidence. 
–  GPS Benchmarks Established for the entire Sacramento 

Valley 
 

• Water Quality: 
– Efforts Continue to Create Baselines 
– Cooperator in other regional efforts (i.e. GAMA program) 

 
  

 



Background: Butte and Tehama Counties 

• Butte County 17 sub-areas and 53 “BMOs wells” 
– 25 dedicated wells monitoring  
–  66 discreet zones 
– Continuous data loggers 

• Questionable Measurements Eliminated  
– 5 extensometers for monitoring local land subsidence.  

 
• Tehama County 12 sub-areas with 47 “Key Wells” 

– 13 dedicated wells monitoring  
–  43 discreet zones 
– Continuous data loggers 

• Questionable Measurements Eliminated  
 

 



 



Glenn County Case for Science-based Knowledge 

• 2009 - TAC reviews continued exceedances of 
established BMOs in two areas of the County 

• Evaluated land and water use changes within a 
Five Mile radius of two pivotal wells  

• Observations 
– decline in surface water availability, 

– decline in surface water use, 

– increase in micro sprinkler/drip use, 

– increased permanent crop development, 

– increase in irrigation well construction 



 



 
Reevaluate during wetter hydrologic 

cycle to see response 
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Reevaluate during wetter hydrologic 

cycle to see response 
 



Glenn County Sub-area map 



Wells drilled 1970-1974 



Wells drilled 1970-2010 



DRAFT 



Re-evaluate Historical Measurements for BMOs 
to include more data as it becomes available. 

• Use Dedicated Wells for 
BMOs 

• BMOs may now cross 
political boundaries  

• Refine BMOs with 
modeling 

• Consider other factors 
– Well density 

– Well depths 

– Crops 

– Well use 



Dedicated Monitoring Well  



Example: Compare Well Infrastructure to BMOs 



 



Well Depth Distribution – Possible Benefits 
to Groundwater Management 

• Evaluate current countywide groundwater 
monitoring networks  

• Identify monitoring deficiencies 

• Improve current and future groundwater monitoring 
networks. 

• Identify opportunities for groundwater management 
programs – Recharge, etc… 

 



Well Depth Distribution – Possible Benefits 
to Groundwater Management 

• Risk assessment tool for policy makers  

• Help private well owners with decisions: 

–  well location 

– depth of a new well 

– how deep to set the pump bowls 

– Influence design and construction of new wells to achieve 
less interference with pre-existing wells 

• Possibly address potential Legislation on quantifying 
groundwater pumping and water use efficiency. 



Tools for Groundwater Management 

• Planning 

• Information Gathering (monitoring) 

• More Planning 

• Monitoring & Modeling 

• Continuous Planning 
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