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"L Flux, 10° km%y

[ ] storage, 10° km?®
{ ) Area 10° km’

The terrestiial water balance does not include Antarctica

Elements Magazine, 7 (2011)



Opla toékotntac (mg/L)

WHO

arsenic 0.01 0.01 0.01 natural and industrial
pollution

lead 0.01 0.01 0.015 plumbing, paints, fuels

nitrate 50 S0 10 as N agriculture

PCBs 0.0005  industrial products and wastes

Solids TDS* 500 natural

EU: European Union; WHO: World Health Organization; USA: US Environmental
Protection Agency. * Secondary drinking water standard for total dissolved solids (TDS)
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COMMON RANGES OF SOLUTE CONCENTRATIONS
IN UNPOLLUTED FRESHWATERS®

Na* 0.1-2 Feldspar, rock salt, atmo-
sphere, cation exchange

K* 0.01-0.2 Feldspar, mica

Mg?2+ 0.05-2 Dolomite, serpentine,
pyroxene, amphibole, olivine,
mica

Ca?+ 0.05-5 Carbonate, gypsum, feldspar,
pyroxene, amphibole

Cl 0.05-2 Rock salt, atmosphere

HCOg3 0-5 Carbonates, atmosphere

SO4* 0.01-5 Atmosphere, gypsum, sulfide

NOj 0.001-0.2 Atmosphere, organic matter

H4S104 0.02-1 Silicates

8 After Appelo and Postma (2005)

Elements Magazine, 7 (2011)
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SEQUENCE OF REDOX PROCESSES, OR REDOX LADDER, AT PH 7
AND 25°C IN A NATURAL SYSTEMS

Reactions
O2(g) + 4H" + 4e” = 2H20
NO3 + 6H* + 5e" = %2 Ny(g) + 3H,0

MnO3 (pyrolusite) + 4H* + 2e" =
Mn?* + 2H,0

NO3 + 2H* + 6e- = NO>" + H»,O

NO> 4+ 8H" + 66" = NH4" + 2ZH»0
Fe(OH)3 + 3H* + e” = Fe?* + 3H,0
SO4* + 10H* + 8e" = H,S(aq) + 4H,0
HCO3 + 9H* + 8e” = CHas(aq) + 3H20

§  After Langmuir (1997)

Eh (V)
0.816
0.713

0.544

0.431
0.340
0.014
-0.217
-0.260

Assumptions

Po> = 0.2 bar

[NOg_] = 10_3 M, PNE =
0.8 bar

[MHE+] = 10474 M

[NO37] = [NO2]
[NO27] = [NH4']
[Fe2*] = 10-475 M
[SO4%7] = [HyS]
[HCO;37] = [CH4]

e~ = electrons; Eh is in volts (V); square brackets = molar (M) concentration;

P = partial pressure
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Vejen Distance from landfill (m)
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