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 Rino Dicataldo — PhD

— Diurnal variations/First pond mass
balance

* Nagendra Dev — PhD

— Se fate and transport through the entire
wetland system

* Beau Uriona — MS
— Se partitioning and salinity affects
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Research Goals

* Understand and quantify the fate and
transport of selenium as it moves
through wetlands adjacent to the GSL

 Estimate the selenium load that

passes through the wetlands and is
discharged to the GSL
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Condltlons change significantly as water flows from the SC to the GSL.
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Water Temperature

Seasonal Change
(0-30°C)

Daily Change
(0 - 119C)

Water Temperature (°C)

Water Temperature (OC)

30

[\
(=}
!

—_
(=)
!

34

28

22

16

10

50 100 150 200 250 300 350
Time (Julian day)
* oo
I EERE
o " ‘ " . L ‘
L . 5 &
| o . * c . L4 ’ *
’ ° " . . " - L4 . . [ ]
* ’ ’ o A A I I ¢ - O
z ’ ’ L A i A —— °
s T
A = »
* 3 A { Aadh = n 'S ;
T *25-May ® 26-May
+ 30-May = 25-Jul
A 10-Sep —30-Sep
= 25-Oct
4 8 12 16 20 24

Time (hour)



s W)

UNIVERSITY
OF[ JTAH

Sufficient inflow of:

— Nitrate (Nitrite)

— Ammonia

— Phosphorous
Eutrophic System

— Chlorophyll a > 10 ug/L

Evidence of
Nitrification
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DIURNAL PATTERNS DRIVEN
BY ALGAL PRODUCTION
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Daily pH Cycle
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DO(t) = Pavg+ A, cos(mt) + B, sin(@ )

« 3 unknown parameters
— Net average DO production by photosynthesis

(Pavg)

* A, and B, are related to the photoperiod and
water temperature
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FATE AND TRANSPORT
MODELING
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« Sediment flux Pond A

— Jggo = V" (Particulate Se Concentration)
— v, =0.25-1.50 m/d (Stoke’s Law)
— Particulate Se Concentration = 0.2 ug/L
— Jgge = 1.83x102 - 8.32x10-2 (gSe/(m? yr))
— Mass Transfer = 15.2 + 11.4 (KgSe/yr)

« Sediment flux south arm GSL
— Jgge = 1.58x10-1 & 1.19x103 (gSe/(m? yr))

* Volatile Se Flux (Dissolved Se)

— JVg, = v, (volatile Se concentration in water — volatile Se
concentration in air)

— Measured Volatile Se concentration (Purge and Trap) in
Pond A - average 0.8 ng/L

— Volatile Se Flux Pond A = 3.2x104 — 9.4x10-4 (gSe/(m? yr)
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Time-variable Se Model is necessary to understand
short-term and long-term based fate and transport

« System drivers
— Selenium loading to the wetlands
— Solar energy (Photoperiod & cloud cover)
— Water Temperature
— Nutrient concentrations
— Algal production

« Effects are shown by
— Dissolved Oxygen
— pH
— Selenium speciation

« Short-term modeling (~ 1 day) to understand the
system dynamics

« Long-term modeling (~1 yr) to understand seasonal
pattern and broad impacts on the Great Salt Lake Se
loading
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Selenium Mass Balance
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as percentages of total incoming Se Load to t
Pond of sado k Club wetland
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« Research on diurnal cycling and first pond
mass balance complete

— Rino Dicataldo defended his PhD thesis earlier
this week

« Selenium speciation work complete
— Beau Uriona completed MS work

 Draft of multiple pond mass balance model
IS complete

— Nagendra Dev should defend his PhD thesis in
Spring 2008
 Draft final report will be submitted to DEQ in
Dec 2007
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Water temperature and photoperiod drive Selenium
fate and transport

— Algal production is driven by water temperature and photo
period

— Algal production drives diurnal DO cycles
— Diurnal DO cycles drive pH and redox
— pH and redox drive selenium speciation
« What happens to Selenium as it is transported
through the GSL wetlands?
— 35% lost by sedimentation (Pond A)
— <1% lost by volatilization (Pond A)

« How much of the Se that enters the wetlands is
discharged to the GSL?

— 36% reduction of incoming Se Mass in Pond A

— Significant reduction of Se concentration (>75%) as it goes
through the entire ADC wetland system
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