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Overview — USGS-SWRCB Domestic Wells Studies
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USGS-SWRCB GAMA Priority Basin Project
Domestic Well Studies 2012 - present

1) Where are people using domestic wells?

2) What part of the aquifer system is used by domestic wells?
3) What are the current water-quality conditions in domestic well aquifers?
4) What are the processes and inputs affecting those water-quality conditions?

5) How will those water-quality conditions change over time?
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Locations of Households Using Domestic Wells
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Locations of Domestic Wells

Compile data from WCRs (including point location)

Augment and QC check DWR OSWCR
Coordinate data with local entities

Data from State Smalls
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Aquifers Used by
Domestic Wells

Voss & Jurgens (2018)
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Water Quality —
Current Conditions

What are the most
widespread water-quality
issues in domestic wells?

MCL SMCL
Nitrate-N TDS
Uranium Manganese
Arsenic Iron
Fluoride

Unrequlated

Fumigants .
Hexavalent chromium

Perchlorate

Molybdenum
Gross alpha/beta
: Vanadium
Selenium
, Strontium
Chromium
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Six Stories about Domestic Wells

1) Nothing happens right away

2) Nothing is as simple as it seems

3) Everything is connected to everything else
4) Rules can change

5) Chemistry really does matter

6) Population grows
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Nothing happens right away:

Groundwater age and prediction of nitrate concentrations
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[Nothing happens right away/]



Calculated Mixture of Ages in Groundwater from a Well

From water-quality data
from one well

From particle tracking in
full groundwater flow
model for entire basin
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Predicted Change in Nitrate Concentration
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Nothing is as simple as it seems:

Nitrate and agricultural land use
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[Nothing is as simple as it seems]




Everything is connected to everything else:

Uranium in the San Joaquin Valley
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[Everything is connected to everything else]



SJV Kings Basin— Current Conditions
DBCP and DBCP, EDB,

Nitrate Uranium Arsenic EDB 1,.2.3-TCP
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SJV Kings Basin — Current Conditions
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Well depth below land surface (feet)
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Rules can change:

1,2,3-Trichloropropane



123-TCP in
San Joaquin Valley
Domestic Wells
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Chemistry really does matter:

Trace metals
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Arsenic (ug/L)
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Napa-Sonoma

Bedrock Geology

Bl Volcanic rocks
Metamorphic rocks
and marine sediment
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Population grows:

Land use change and groundwater in the Foothills



Land Use Change and Well Depth in Yuba-Bear Bedrock Aquifers
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Considerations for Domestic Well Needs Assessment

1) Nothing happens right away

2) Nothing is as simple as it seems

3) Everything is connected to everything else
4) Rules can change

5) Chemistry really does matter

6) Population grows
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