This worksheet calculates the time-dependent breakthrough concentration of Tc-99 at the bottom of the vadose zone
assuming that the source concentration is constant and that transport is by advection and dispersion only with
retardation (adsorption). C.K.Ho 7/8/05

Parameters:
Source Concentra
Concentration tion - full
(solubility limited) Concentration at  solution
Initial Inventory (Ci)  (pCi/L) Time (years) vadose exit (pCi/L) (pCi/L)
16 8.53E+04 0
10 0 0
Half-life (yrs) 20 3.23673E-05 5.88E-05
2.12E+05 30 0.096961785 0.168696
40 5.308211293 8.877479
decay constant (1/yr) 50 58.15405684 93.74985
3.27E-06 60 283.9731274 442.3902
70 872.2392875 1316.105
moisture content 80 2003.20172  2933.68
0.095 90 3787.920197 5394.591
100 6249.845122 8671.086
Kd (mL/g) 110 9337.444177 12641.65
0.5 120 12949.3674 17134.65
130 16959.56711 21965
Bulk density (kg/m"3) 140 21236.9938 26958.84
2385 150 25658.54179 31966.87
160 30116.44666 36869.71
R 170 34521.4398 41577.81
13.55263 180 38803.15017 46028.66
190 42908.86379 50182.65
Thickness (m) 200 46801.43607 54018.58
5 210 50456.88134 57529.53
220 53861.96019 60719.16
Specific activity (Ci/g) 230 57011.94433 63598.63
0.017 240 59908.64541 66184.19
250 62558.73756 68495.17
Solubility (mg/L) 260 64972.36677 70552.58
5.00E-03 270 67162.02642 72378
280 69141.66374 73992.79
Total Porosity 290 70925.98674 75417.58
0.1 300 72529.92764 76671.88
310 73968.28773 77773.95
Darcy infiltration velocity (m/year) 320 75255.39316 78740.57
0.034 330 76404.94779  79587.1
340 77429.88683 80327.47
Pore velocity (m/year) 350 78342.30186 80974.22
0.357895 360 79153.4136 81538.6
370 79873.55597 82030.64
Longitudinal dispersivity (m) 380 80512.19742 82459.26
0.5 390 81077.97024 82832.36
400 81578.71231 83156.93
410 82021.51221 83439.11
420 82412.76374 83684.32
430 82758.21643 83897.29
440 83063.02667 84082.2
450 83331.81129 84242.69
460 83568.69363 84381.93
470 83777.35109 84502.7
480 83961.0584 84607.44
490 84122.72671 84698.24

500 84264.94119 84776.95
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84389.99513
84499.92009
84596.51455
84681.36901

84755.8892
84821.31627
84878.74557
84929.14308
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85012.14718
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