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This Supplementary Information provides additional material relevant to the investigation of

uranium concentrations in groundwater in the Grand Canyon region. This material includes:

e Figure S1. Comparison of the U.S. Environmental Protection Agency Maximum
Contaminant Level for metals commonly associated with mineralized breccia pipes in the
Grand Canyon region.

e Figure S2. Map of the estimated mean surface concentration of uranium from airborne
gamma-ray spectrometry.

e Figure S3. Box plots of percentage difference (difference/mean) results for replicate
samples of uranium concentrations in groundwater.

e Figure S4. Histogram of number of groundwater sites sampled for uranium in a given
year (left vertical axis) and cumulative percentage of uranium samples for all years (right
vertical axis).

e Figure S5. Available dissolved oxygen and pH results for groundwater samples in the
Grand Canyon region for which dissolved uranium was analyzed.

e Figure S6. Activity diagram showing predominance of uranium species over a range of
pH and dissolved oxygen conditions. This diagram was constructed using the chemistry
of groundwater discharging from the top of the Horn Creek drainage with the following

concentrations: U (257 ng/L), HCO3™ (148 mg/L), and SO4* (309 mg/L), where HCO3"



and SO4* were set to speciate over both diagram axes (dashed lines indicate the
speciation areas for HCO3™ and SO4*.

Figure S7. Activity diagram showing predominance of uranium species over a range of
pH and dissolved oxygen conditions. This diagram was constructed using the water
chemistry from the Pinyon Plain Mine perched groundwater well with the following
concentrations U (1.3 pg/L), HCO3 (287 mg/L), and SO4* (59 mg/L), where HCO3™ and
SO4* were set to speciate over both diagram axes (dashed lines indicate the speciation
areas for HCO3™ and SO4*.

Figure S8. Activity diagram showing predominance of uranium species over a range of
pH and dissolved oxygen conditions. This diagram was constructed using the water
chemistry from the Pinyon Plain Mine regional groundwater well with the following
concentrations U (13 pg/L), HCO3™ (264 mg/L), and SO4* (18 mg/L), where HCO3™ and
SO4* were set to speciate over both diagram axes (dashed lines indicate the speciation
areas for HCO3™ and SO4*.

Table S1. Analytical results for uranium concentrations in groundwater samples from the

Grand Canyon region (separate Excel file).
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Figure S1. Comparison of the U.S. Environmental Protection Agency Maximum Contaminant
Level! for metals commonly associated with mineralized breccia pipes in the Grand Canyon

region. Note discontinuous vertical axis.
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Figure S2. Map of the estimated mean surface concentration of uranium in the continental

United States from airborne gamma-ray spectrometry? (AGRS).
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Figure S3. Box plots of percentage difference (difference/mean) results for replicate samples of

uranium concentrations in groundwater.
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Figure S4. Histogram of number of groundwater sites sampled for uranium in a given year (left

vertical axis) and cumulative percentage of uranium samples for all years (right vertical axis).
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Figure SS. Available dissolved oxygen and pH results for groundwater samples in the Grand

Canyon region for which dissolved uranium was analyzed.
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Figure S6. Activity diagram showing predominance of uranium species over a range of pH and
dissolved oxygen conditions. This diagram was constructed using the chemistry of groundwater
discharging from the top of the Horn Creek drainage with the following concentrations U (257
ng/L), HCO3 (148 mg/L), and SO4* (309 mg/L), where HCO3 and SO4> were set to speciate

over both diagram axes (dashed lines indicate the speciation areas for HCO3™ and SO4%).
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Figure S7. Activity diagram showing predominance of uranium species over a range of pH and

dissolved oxygen conditions. This diagram was constructed using the water chemistry from the

Pinyon Plain Mine perched groundwater well with the following concentrations U (1.3 pg/L),

HCO3 (287 mg/L), and SO4* (59 mg/L), where HCO3™ and SO4* were set to speciate over both

diagram axes (dashed lines indicate the speciation areas for HCO3™ and SO4%).

10724 (speciates), a[SO;] = 1072 (speciates)
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Diagram U"



log a O,(aq)

HSO,
- CO,(aq)

UO,CO,

7

(UO5)3(OH)

|

|

I

Figure S8. Activity diagram showing predominance of uranium species over a range of pH and

dissolved oxygen conditions. This diagram was constructed using the water chemistry from the

Pinyon Plain Mine regional groundwater well with the following concentrations U (13 pg/L),

HCO3 (264 mg/L), and SO4* (18 mg/L), where HCO3™ and SO4* were set to speciate over both

diagram axes (dashed lines indicate the speciation areas for HCO3™ and SO4%).
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