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Sustainable Groundwater Management Act 
Sustainability Indicators
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Source: https://mavensnotebook.com/2019/07/31/sgma-implementation-developing-sustainable-management-criteria/
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Groundwater - Interactions Between 
Aquifers and Streams

3

Source: The Nature Conservancy (Maurice Hall)

Source: The Nature Conservancy (Maurice Hall)
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Source: The Nature Conservancy (Maurice Hall)
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Groundwater - Interactions Between 
Aquifers and Streams

5

Source: The Nature Conservancy (Maurice Hall)
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DWR Interconnected Surface Water Depletion 
(Undesirable Result 6) Guidance Documents
• Paper 1: Introduction
• Paper 2: Techniques for Estimating 

Interconnected Surface Water Depletion 
Caused by Groundwater Use
• Paper 3: Examples for Estimating 

Interconnected Surface Water Depletion 
Caused by Groundwater Use
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Case Study I - Big Chico Creek
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Butte Basin GW Model
Vina Subbasin
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Source: Vina Subbasin Gaining and Losing Stream Reaches based on BBGM, Water Year 2000 to 2018

• Groundwater Sustainability Plan 
Regulations require:
• Identification of interconnected 

surface water systems within the 
basin

• An estimate of the quantity and 
timing of depletions of those 
systems, 

• …”utilizing data available from 
the Department, as specified in 
Section 353.2, or the best 
available information.”



Serving Stewards of
Western Water Since 1993

Characterizing Stream-Aquifer Exchanges

10/02/2024

Vina Subasin Butte Basin Groundwater Model -
Stream-Aquifer Interaction Estimates
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Average Monthly Gains to Streamflow from Groundwater, 
Water Years 2000 to 2018 (cfs) 
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Big Chico Creek Field Data Collection

• Cross Section
• Doppler Effect
• CFS (cubic feet per second)
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- 1 CFS (Loss)

- 5 CFS (Loss)

- 7 CFS (Loss)

- 7 CFS (Loss)- 5 CFS (Loss)

Total: - 25 CFS (Loss) from BCC01 to 
BCC06
BCC04 to BCC06 is often dry in the 
Summer
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- 1 CFS (Loss)

- 5 CFS (Loss)

- 7 CFS (Loss)

BCC05 and BCC06 Are Dry

Total Loss between -17 and -20 CFS
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Case Study II - Butte Creek

Slide 16



Serving Stewards of
Western Water Since 1993

Characterizing Stream-Aquifer Exchanges

10/02/2024

Vina Subasin Butte Basin Groundwater Model -
Stream-Aquifer Interaction Estimates

17

Average Monthly Gains to Streamflow from Groundwater, 
Water Years 2000 to 2018 (cfs) 
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- 2 CFS (Loss)

- 7 CFS (Loss)

0 to - 3 CFS (Loss)

- 7 CFS (Loss)
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Case Study III - Feather and 
Yuba River Bathymetry and 
Stream-Reach Water Budgets
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Feather and Yuba Rivers - Overview

• Focused on improvements to Yuba Groundwater 
Model (YGM)
• Improved stage-discharge relationships
• Improved stage-wetted perimeter relationships
• Improved streambed conductance characterizations

• Intensive field data collection
• 18 bathymetry sites
• Over 100 Acoustic Doppler Current Profiler (ADCP) 

measurements transects performed
• Fully digital data collection including essential 

meta data (GPS, images, notes, etc.)

Slide 20
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Feather and Yuba 
Rivers - Bathymetry
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Feather and Yuba 
Rivers - Bathymetry
• Below water bathymetry 

from butterfly ADCP 
measurements
• Kriging to create streambed 

surface
• Stitched together with 1M 

3DEP DEM
• Levee-to-levee cross section 

created perpendicular to 
flow direction
• Stage-wetted perimeter 

created from crawling 
algorithm
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Feather and Yuba Rivers - Bathymetry
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Feather and Yuba Rivers - Stream-Reach Water 
Budgets
• Discuss flow paths
• Identify times of minimal 

miscellaneous inflows and outflows 
and P and ET
• Targeting fall months as critical data 

collection period
• Preliminary results

Slide 29
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Conclusions and Next Steps

• Models are important for characterizing depletions of interconnected 
surface water (DWR guidance documents).
• However, models must be grounded in data to the greatest extent possible.
• Improvements to how models characterize stream-aquifer interactions can 

be improved by:
• Refining stage-discharge relationships for stream nodes
• Refining stage-wetted perimeter relationships for stream nodes
• Refining understanding of stream-aquifer fluxes with stream-reach water budgets

• We are busy collecting stream reach water budget data as miscellaneous 
inflows/outflow, ET, and P are all reducing in the fall.
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