What's in Water?

Geochemical Evaluation
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How is water evaluated
geochemically?




Outline

1. Why is water so (chemically) wonderful?

2. What are the conventional geochemical measurements to evaluate water?
o pH
o Alkalinity
o Total dissolved solids (TDS)
o lons and salinity
o Dissolved gases

Organic compounds
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pH: a Master Variable

e pH =-log[H'] = -log[H30"]
e Most natural waters pH ~5.5-8.5
o Acid mine drainage pH ~2.5-5.5

o Alkaline waters pH >9
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Alkalinity

° Alkallr"ty = _MH+ +|MHCO3- + 2Mco32_ '

o Represents the buffering capacity of a water body

o Strong acids will convert anions to uncharged species
o Strong bases will convert uncharged species to anions

o Keeps the pH relatively steady
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Carbonate
Alkalinity

e CO, from the atmosphere
dissolves in water,
forming the carbonate
buffer system
At natural water pH,
bicarbonate ion (HCOy) is
the dominant form 500

Ocean- —
surface pH

o Uptakes H* to form
carbonic acid (H,COs)

Releases H+ to form
carbonate ion (CO4?%)
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lons

Charged atoms/molecules
o) Most common cations are
Ca?t, Mg?*, Na*, K*
Most common anions are
HCOs, CI, SO,
Originate from dissolution of
rocks/minerals,
contamination
Serve as nutrients, form
shells, also evaporite
minerals
Can be used to trace water
source, biogeochemical
processes, rock-water
interaction

[ Wasatch aquifer
@ Coalbed aquifers

EXPLANATION
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Figure 13. Trilinear diagram showing water types for ground-water samples collected from s prings, Wasatch aq uifer, and coalbed aquifers, eastem Powder
River Basin, 1999. Nondetections set to 0.0 milligrams per liter.
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Dissolved Gases

Oxygen from Plant Oxygen from Plant

e Gas molecules dissolved in water including YS! Inc/Xylem Inc.
0,, CO,, methane, H,S _
Dissolved Oxygen Levels for 2018

o Exchange with the atmosphere through diffusion, ke .,
aeration "y

o Internal sources such as photosynthesis, :
decomposition of organics w3

Depth (m)

o Release from sediments

e Important to health of water body
o Dissolved O, a master variable

o Stratification and anoxia




Organic

Compounds

Carbon-based compounds
Natural organic compounds
* Tannins, humics, dissolved
organic matter
Anthropogenic organic
compounds
* Industrial pollutants,

wastewater, agrichemicals,

oil spills; microplastics

odow
P IDW of June 2015 Caffeine
| @ <001
" @ 30-50ng1.
D 50- 0 apl
@D 70-85ngl.
\ @ 55 100l
\ @D 100- 135 g1,
‘@ 13515501
® 50 Facililis
§_<
=

Weymouth
Iln( ver \_g,
3AA

,

PFAS .

PERFLUOROALKYL AND
POLYFLUOROALKYL
SUBSTANCES

RAINCDATS MICROWAVE

=) %ﬂ <o m

ELECTRONICS FAST FOOD NONSTICK PERSONAL STAIN-
RETARD NT CONTAINERS COOKWAR CARE RESISTANT
PRODUCTS CARPET




Geochemical measurements
can characterize a water
system

Evaluate environmental

conditions, biogeochemical
processes, and anthropogenic

influences E
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