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Introduction
• Problem

– Data Bottlenecks: Cleaning + model discretization

• Objective

– Repeatable, script-based workflows

– Handle multi-source data + iterative model changes

• Key developments 

– Automated QAQC of new data sources:

• groundwater observations  (GW Obs)

• well construction

– Standardize ID convention for nested wells

– Automate well assignment to model layers for 

calibration

• Example application

– vertical hydraulic conductivity
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GW Level

DWR Periodic

DWR Continuous

GSP Monitoring

USGS NWIS

USGS CVHM2

3

QAQC – New data sources
Groundwater Observations (GW Obs)

Well Construction

DWR Periodic (screens)

DWR Continuous (screens)

Airborne EM - Ramboll

Well Completion Reports

USGS Water Supply WCR

v1.0

v1.5
v2.0



4

QAQC – GW Level Anomalies

Repeat for ~15,000 wells

STL decomposition

season + trend + loess
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Standardize Nested Well ID

Observed Head

2012    2014     2016

• Nested or multi-completion wells 

provide valuable vertical 

hydraulic data

• Challenge: not easily grouped
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Standardize Nested Well ID

• Modern (~ 2015 +) nested 

well sets are tied to Well 

Completion Report Number

• Historical wells are less 

consistent
Figure 2 (Bulletin 74-90). 

DWR Monitoring Well 

Standards.



Wellgroup ID coverage

• Group wells within ½ mile radius

– Nested well

– Clustered well

– Single well

• County Code + sequential tag

– Tag is unique per county

– county code + tag is universally unique

– Accommodates changes to subregions
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wellgroup_id

  BUT-A00

  YOL-A0B

½ mi

805 m



Automated 

Layer Assignment
• Identify deepest value in descending hierarchy

1) Bottom perforation depth

2) Well depth

3) Drill depth

• Compare to ordered stratigraphy

• Assign raw layer

• Adjust aquitards to 1 layer up

• Currently based on deepest layer
– fuzzy / fractional assignment option is needed

– Multi-perf wells = multi-productive zones
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A-Clay

C-Clay

E-Clay

Corcoran

Ground

FRE-A4X

L1

L2

L3



Automated 

Layer Assignment

9Quick heatmap of data gaps
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Summary: now with more numbers!
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anomalies: 

6,247 (2,544 wells)

total obs remaining: 

693,051 (15,809 wells)

construction data:

6,879 wells

nested wellgroups: 274 (860 wells)

single/unknown: 974 (2,558 wells)

total wellgroups: 1,252

wellgroup obs: 199,177

wellgroups in single layer: 383

wellgroups with 2+ layers: 869



Why it matters – vertical hydraulic conductivity

11Plot courtesy of Morteza Sadeghi (VZAA publication)



Why it matters – vertical hydraulic conductivity
• Need to calibrate against vertical hydraulic conductivity (5 orders of magnitude!)

• Yara Pasner (2025). Vertical Hydraulic Gradients: What They Mean and How to Use Them. UC Davis.

– Figure B3. Map of Kh, effective Kv, and vertical anisotropy for CVHM2, C2VSim, and SVSim.
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Conclusion
• Where can I access this data?

– CNRA Open Data: C2VsimFG v1.5

– Layer assignments: will be published with v2.0

– Contact me for wellgroups 
(kyle.hardage@water.ca.gov)

– Long term – unclear if updates to OSCWR or 
maintain C2VsimFG-specific dataset

– Sustainable Groundwater Management Email list
https://water.ca.gov/Contact/Email-Subscriptions

• Slides available: Appendix slides

Thank you
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APPENDIX
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Links

• DWR Periodic GW Data: https://data.cnra.ca.gov/dataset/periodic-
groundwater-level-measurements

• DWR Continuous GW Data: https://data.cnra.ca.gov/dataset/continuous-
groundwater-level-measurements

• DWR GSP Monitoring Data: https://data.cnra.ca.gov/dataset/gspmd

• USGS NWIS GW Data: https://dashboard.waterdata.usgs.gov/app/nwd/en/

• DWR AEM Ramboll Well Construction: https://data.cnra.ca.gov/dataset/aem

• DWR Well Completion Reports:
https://data.cnra.ca.gov/dataset/well-completion-reports

• USGS Water Supply Study: 
https://www.sciencebase.gov/catalog/item/64958d73d34ef77fcb01dc8f
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USGS Water 

Supply

DWR 

Continuous

Ramboll

DWR Periodic

Data source priority 

for conflicting well 

construction

- single perf

- depth

- multi-perf / nested well perfs

- GSA wells fall here

- remaining site_codes / state well number

- additional site_codes / state well number
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OSWCR - Remaining data
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