
Figure 1. Dedicated monitoring wells in the 
northern Sacramento Valley sampled 
for water quality.
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In terms of assessing suitability, Sodium (Na) dominated waters tend to have less hardness associated with them, 
which may have benefi ts to some domestic and industrial uses but sodium dominated waters in other parts of 
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Figure 3. Stiff diagram showing the vertical change 
in mineral composition of groundwater 
sampled from a quadruple-completion 
monitoring well .
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California have been shown to contribute to reduced soil tilth and slower water infi ltration characteristics when 
used for irrigation. 

Aside from assessing groundwater suitability for 
use, the Stiff Diagram in Figure 3 depicts the mineral 
composition of groundwater from discrete aquifer 
zones that can serve as a baseline to monitor 
change.   When Stiff Diagrams are developed 
to characterize the mineral composition of 
groundwater sampled from numerous dedicated 
groundwater monitoring wells throughout 
the northern Sacramento Valley (Figure 4), 
unique differences and correlations in mineral 
composition of groundwater can help provide a 
better understanding of the extent of the aquifer 
systems beneath the Sacramento Valley.    

Using Isotopes to “Age” Groundwater

Below, Figure 5 shows the sample locations and 
the estimated age for groundwater sampled from 
the Tehama and lower Tuscan Formations at 
different sites in the north valley. The range of age 
dating accuracy varies signifi cantly depending 
upon the analysis method. The age results reported 
for “modern” water (<100 yrs. old) can be accurate 
within a couple of years. The age results associated 
with “pre-modern” water (100 – 9000 yrs old) may 
only be accurate to within a couple thousand 
years; while the “paleo” water (>10,000 yrs old), is 
only accurate in the range of tens of thousands of 
years.   Test results in Figure 5 indicate that the 

“age” of the 
groundwater 
s a m p l e s 
ranges from less than 100 years to tens of thousands of years.  In general, 
the more shallow wells in the lower Tuscan Formation along the eastern 
margin of the valley have the “youngest” water and the deeper wells in the 
western and southern portions of the valley have the “oldest” water.  The 
youngest groundwater in the lower Tuscan Formation is probably nearest to 
recharge areas.  Samples of groundwater from the Tehama Formation 
ranged from less than 100 years to about 3000 years old.
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Figure 4. Stiff diagrams showing the spatial distribution and mineral 
composition of groundwater in the northern Sacramento Valley 
sampled from multi-completion monitoring wells.
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Figure 5. Sample locations and estimated 
age of the groundwater at various 
monitoring sites in the north valley.  Age is 
estimated in years; dark blue values represent 
groundwater in lower Tuscan Formation and 
red values represent groundwater in Tehama 
Formation.
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This article is the last in a series of five to be 
published in 2006/07 discussing topics related

 to groundwater and water wells in the northern
 Sacramento Valley.
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