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“* Se volatilization may be major mechanism
of permanent selenium removal from the
Great Salt Lake

“* Volatilization flux of selenium from the
GSL has not been previously measured
due to challenges of analysis 1n this hyper-
saline environment.
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(Cooke and Bruland, 1987)
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*  Microorganisms
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*  Fungi
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» Terrestrial plants
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*  Mammals
(Karlson and Frankenberger, 1993)
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*  Phytoplankton
» Zooplankton
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*  Microalgea
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» Acrobic and anaerobic microorganisms
(Amouroux, 1995)
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¢ Estimated annual gaseous Se flux from the
Mediterranean Sea to the atmosphere:

190 t/year of TVSe

s Qreater than the emission resulting from European
countries anthropogenic activities:

75 t/year

4

(Amouroux and Donard, 1996)
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» Sparge water with He and collect in a
cryogenic trap

%* Reactor (modified dessicator) for 7L of

water

» Cryogenic system: water trap (dry ice
+ EtOH) and sample U trap (lig. N,)
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< Calibration using pure volatile Se compound
(DMeSe)
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Clean procedure for system: HNO; +
DI water

Purging time: 15 min
He flow around 300 mL/min

Sample oxidized with HNO; and
digested at 75°C for 3 hours

Analyzed in the ICP-MS
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% Mass Volatile Se in water : 6.5 Kg

o o O
% Mass Total Se in water : 5,000 Kg O
0.7 ppt TVSe
% %(Volatile Se/Total Se) : 0.13 % o
G

550 ppt Se
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455,190 acres
7,574,000 acre-ft



- :—*-m_ THE
U,,s S UNIVEggTY
EEXampleiilixes OF[JTAH

‘\\

Residence time (d) | Volatile Se (Kg/yr) | Removed/total

10 237 1/21

1 2,372 1/2

0.1 23,725 4.7
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»»  Flux from well-mixed lake

Conc. Volatile Se
Conc. Volatile Se in in air (measured)

water (measured) /
l CYSC

Flux = kW lel:gfel" o -
/ L

water gas transfer '\Henry’s constant (calculated)
velocity (calculated)

1

in mol m?2d”
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Effect of salt content

/

< Henry's constant of DMeSe at 25°C for fresh water:
1.35+0.37 atmL/mol (Amouroux, 1995)

J— KS e[salt]tot
K ' - Kva . 10 DMS

H GSL

< Henry's constant od DMeSe at 25°C corrected for the
GSL salinity:  3.52 atmL/mol

% INCREASE BY A FACTOR OF 3
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Great Salt Lake
Core 351 0 BOX July 2006

Pb *Ra (dpm;‘g)
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Selenium sedimentation rate:

Waiting for Se concentrations from cores
(LET and UU labs)
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Downward sedimentation
Re-suspension

Mixing and re-solubilization
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Selenium downward sedimentation rate:

Waiting for Se concentrations from
sediment traps (LET and UU labs)
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Particulate_ Se_(Se(part))
concentration in mg/m3 @ S€ total) — S€gissolved)

Mean particle
velocity in m/min @ V (down) (ADCP)

u(Se(part) in mg/0.001m3) * (V 440y, IN M/mMin) = Se g,y Mg/m=/min

Deep Brine Layer
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Month Depth Sey, Segy Se€pa

MAY  6.5m 0642 0409 0.233 Concentration in
JUL 70m 0411 0248  0.163 ug/L
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Temperature(°C)

Temperature Logger Summary from Site 3510
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f@; (C@ Langmuir Circulations

g -

=, - Circulatio
)

(Scott J. et al., 1969

Maximum Mixing Depth
6to8m

at Lake George, New York
(Scott J. et al., 1969)

n

°
° 4

Helical Flow

Cells at Regular Intervals

Wind
Direction§

Wind Velocities between 2-7 m/s \ ]‘ /‘
Streaks

(Wetzel, 2001)



% USGS UI{II%% %’gﬂ
science for a changing world f‘mma He‘?‘j‘l “ h I I IZ /a tll 0 “

OF[JTAH

Thermal Mixing

mcAT = energy

mc(T, = Ty) = mye(T; = T,)

T 1 m= pV = pAh

h3 T oy (T, - Ty) = p,h (T, - T,)

3 ph T = ph Ty = p,h, Ty — poh, T,
” T, = ph T + ph, T,

phy + p,h,
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Thermal Mlxmg Example
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More Work...

* More temperature data from other
times

« Batch equilibration tests with shallow
brine water to simulate Se
remobilization
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Vertical Se Flux
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Fixed station flow monitoring
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Se(tot) Se(load)
Date ug/L kg/day  Assumptions
MAYO06 0.716 21
JULOG 0.417 12+ DBL "pinches out’
SEPO06 0.251 7 south of site 3510
* Velocity of DBL is
0.05 m/sec
« Width of DBL at 3510
IS 4,500 m

 Thickness of DBL at
site 3510is 1.5 m
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Figure: Map of zalinity in Winarm Sulf, showing the freshwater input of the major rivers an the eaztern margin (in blue), the
relatively frezh waters of the main lake to the west (alzo bluel, and the relatively stagnant waters of the Gulf (red) which have
higher salinity due to local evaporation, This spatial pattern was also visible in turbidity and algal concentrations, and allowed for

the identification of regions influenced by various water quality regirmes,
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More Work...

Deep brine dynamics

 More ADCP deployment

* Thermistor profiles in N. Arm

* Hydrodynamic model

* Tracer test

Particulate Se

» Particulate size and type via FFF-ICP-MS



