What's in Water?

Geochemical Evaluation

Presented by: Dr. Tracy Quan

How is water evaluated
geochemically?
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1. Why is water so (chemically) wonderful?

o pH

o  Alkalinity

o Total dissolved solids (TDS)
o lons and salinity

o Dissolved gases
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Organic compounds

2. What are the conventional geochemical measurements to evaluate water?

~ Water molecule Wgér
’/ 100, 100°C
H Hydrogen
5 bonds
The Wonderful cl (7
(e ~ 50
W i e i
Water Molecule - : . i |2
\ ,: x 8
« Polarity stabilizes ' qj g - oSimier
dissolved ions ﬂ - > conpamd pa
. -90°C
« Formation of Hydrogen SV ﬂ ~100 —
- \ +/; Melting point Boiling point
bonds between water
o oI 140 i m—s
molecules give it stability " Water
i . 120 \ ~ vapor
and important properties 100 — {
« High heat capacity stores € aof ' Latent heat of '
El L 540 cal/g) < -
energy, allows transport, g o G- s
. . g_ o S T Liquid is much greater than
drives climate g 0l / witar e
0 "i b/l.al ;
20 —_ (80calg) Ice
_40 S I I I
020 100 200 400 600 800
: Calories

| Thurman, Essentials of Oceanograph‘sy




pH: a Master Variable

e pH =-log[H*] = -log[H;0"]
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

° Alkallnlty = -Muy+ HMycos- + 2M0032_ |

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

o Releases H+ to form
carbonate ion (CO32)
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Any material dissolved in water,
including ions, gases, organic
compounds, metals,

contaminants s EXPLANATON

Evap Evaporation
GW, Ground-water inflow
GWoyt Ground-water outflow

N PPT Precipitation
- a - R - ‘ - SWy,  Surface-water inflow

SWoy Surface-water outflow SERC

www.lakesuperiorstreams.org

EXPLANATION
Ground-water sample collected from:

®  Spring discharging from clinker

0 Wasatch aquifer

O Coalbed aquifers

lons

Charged atoms/molecules

o Most common cations are
Ca2+, MgZ+' Na+, K+

Most common anions are
HCOj5, CI, SO,
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Dissolved Gases

e Gas molecules dissolved in water including
0,, CO,, methane, H,S

o Exchange with the atmosphere through diffusion,
aeration

o Internal sources such as photosynthesis,
decomposition of organics

€
o Release from sediments g 7o
e Important to health of water body |
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Organic
Compounds

* Carbon-based compounds
* Natural organic compounds
®* Tannins, humics, dissolved
organic matter
* Anthropogenic organic
compounds
® Industrial pollutants,
wastewater, agrichemicals,
oil spills; microplastics
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Geochemical measurements
can characterize a water

system
Evaluate environmental

conditions, biogeochemical
processes, and anthropogenic
influences
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