




tends to be of a sodium chemistry and contains ele-
vated concentrations of TDS, fluoride and arsenic
while water produced from shallower wells that only
penetrate the overlying gravel, sand and silt have a
calcium or mixed chemistry and have significantly
lower concentrations of these constituents. 4 The
schist deposits are also present in areas north of Lake
Pleasant between French Creek and the Agua Fria
River.4 An exception to this pattern was found in a
280-foot-deep well north of Lake Pleasant that,
according to the driller’s log, was perforated in schist
yet the sample collected from it had a mixed cation
chemistry with low concentrations of arsenic and
fluoride (Figure 6).3

The elevated fluoride samples all occur at sites
with sodium as the dominant cation. While fluoride
concentrations below 5 mg/L are often controlled by
pH levels, the main control on these higher fluoride

concentrations appears to be calci-
um concentrations through pre-
cipitation or dissolution of the
mineral fluorite. If a source of fluo-
ride ions is available for dissolution,
large concentrations of dissolved
fluoride may occur if the ground-
water is depleted of calcium.5

The elevated arsenic samples,
generally located in the Bradshaw
Mountains, are less predictable in
occurrence. Although sites with
sodium as the dominant cation had
the highest concentrations, health-
based water quality standards
were also exceeded at sites at
which the dominant cation was
calcium or mixed. The cause of the
elevated arsenic concentrations is
uncertain, although in Arizona
such conditions are often associated
with clay-rich sediments, volcanic
rocks, geothermal environments
and/or areas with gold deposits. 6

Nitrate does not appear to be a
major water quality issue in the
basin. Eighty-three percent of the
sample sites had nitrate concentra-
tions (less than 3 mg/L) thought
not to be impacted by human
activities.7 The one site with
nitrate concentrations over the
health-based standard was a 285-
foot-deep well located near the
town of Mayer that is most likely
affected by nearby septic systems.3

Figure 4 – The dominant cation at the most sites is either calcium
or mixed; however, six sites (circled) have a very different sodium
chemistry that is almost devoid of any calcium or magnesium ions.
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Map 1 – All the health-based water quality exceedances are found at sample sites located in
the Bradshaw Mountains.
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Figure 6 – Although completed in water-bearing schist, this 280-foot
deep well north of Lake Pleasant did not have sodium chemistry or
associated elevated concentrations of arsenic and fluoride like other
wells and springs producing water from this geologic stratum.3

Other Sodium
Cation

0

2

4

6

8

10

12
Fl

uo
rid

e 
(m

g/
L)

Figure 5 – Fluoride concentrations are significantly higher in samples
having sodium chemistry than in calcium or mixed water chemistry
samples. If groundwater is depleted in calcium, large concentrations
of dissolved fluoride may occur through precipitation or dissolution of
the mineral fluorite.4


