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3.5 Mercury predicting model calculation

Exponential, power, and linear fit curves for photoefficiency are shown in Table 9.
The parameters entering the RTbasic model are as follows: 41°22° N, 75°05°W, July 19,
2005 18:00:00 GMT, Ozone layer 275 DU, Surface air pressure 1000 millibars, surface
albedo at >325 nm 0.12, surface albedo at <325 nm 0.08. Total column SO, Column air
temperature offset, and total cloud optical depth are set to be 0. The reconstructed solar
irradiance (Figure 23) is then times with the photoefficiency curve at each wavelength

from 200 nm to 800 nm to obtain DGM prediction value.

Table 9. Fit curves used for photoefficiency

Trendline  DOC Trendline R2
type source equation
Exponential Suwannee y=2E+08e0-043x 0.932

Nordic (old) y=3E+06e0-029x  0.928
Nordic (new)  y=7E+06e0-032x 0.850

Power Suwannee y=4E+43x16.51 0.884
Nordic (old) y=7E+29x"10.89 0.886
Nordic (new)  y=7E+32x"12.13 0.827

Linear Suwannee
Visible y=-0.031x + 1546 0.869
uv y=-1.792x + 722.4 0.999
Nordic (old)
Visible y=-0.171x +87.29 0.955
uv y=-2.889x + 1242 0.992

Nordic (new)
Visible y=-0.0254x + 14.22 0.713
uv y=-2.889x + 1242 0.992
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Figure 23. Reconstruced solar irradiance for Lake Gile
at 1pm EST on July 19 2005.

3.6 Photoefficiency under different mercury concentration

Several rounds of experiments under different mercury concentration (with similar
DOC concentration) were conducted, which might provide another way to examine the
mercury concentration effect (Figure 24). We can observe that generally the
photoefficiency seems to increase with increasing mercury concentration, but the trend is
not very strong among the visible lights. Photoefficiency for UV lights below 390 nm

demonstrates stronger positive correlation with mercury concentration.

61



pg/W

60 1
50 1
40 1
30 1

20 1

350 1
300 1
250 1
200 1
150 1
100 1
50 1

800 1
700 1
600 1
500 1
400 1
300 1
200 1
100 1

N W e o N

[Mercury] (ng/L)

62

W
510nm P9 460nm
y = 0.0004x + 0.5494 + 11 y=00009x +0.9104
R2 = 0.19766 12 1 R2 = 0.20644 ¢
10 1
8 e
6 |
1. 4 ]
1, S .
» . . . SR L
0 1000 2000 3000 4000 o 1000 2000 3000 4000
410nm 390nm
300
y =0.0017x + 9.554 y = 0.0219x + 18.94 .
R2=0.05515 + 250 R2=0.21119
200 1
150 1
*
100 -
/
T s 507, 1
*
r r . y 0+ r . . .
0 1000 2000 3000 4000 O 1000 2000 3000 4000
370nm 330nm
y =0.033x + 18.382 6001y~ 0.0737x + 8.7053
R2 = 0.54053 . 500 1 R2 = 0.66166 .
L J
400
*
300 -
L
, 2001 .
kd
100 A
L )
- . . - . 0 . . r \
0 1000 2000 3000 4000 0 1000 2000 3000 4000
289nm [Mercury] (ng/L)
y = 0.0661x + 133.63
Re = 0.36853 . o
Figure 24. Photoefficiency under
. different mercury concentration.
*
*
L
* *
»
.. T T T 1
0 1000 2000 3000 4000



3.7 Absorbance change over 105 hours under UVA and UVB exposure.

Suwannee River NOM solutions were exposed to UVA and UVB light with or
without filter for 105 hours. Absorbance changes were measured (Figure 25-26) and
show that the change increases as a function of exposure time and that UVB can cause
more absorbance loss than UVA. Both UV light solutions with filters caused smaller
absorbance changes than light without filters. From this testing experiment, we conclude
that the DOC in solution won’t undergo too much change if the solution is exposed to
filtered light. Therefore, it’s safe to discuss our result without considering changes of the

solution’s physical and chemical properties after 8 hours light exposure.
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Figure 25. Absorbance change at specific wavelength for Suwannee River DOC
solutions after 105 hours light exposure using UVA with/without filter.
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Figure 26. Absorbance change at specific wavelength for Suwannee River DOC
solution after 105 hours light exposure using UVB with/without filter.
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