WHARF MINE
LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL
Area - Central American Eagle Pit 01

INPUT BLOCK
INFILTRATION Total Drainage Area: 11.42)ac
Unreclaimed Infiltration Rate: 9fin/yr
Reclaimed Infiltration Rate: 4.5]in/yr
LEACHABLE SELENIUM Average Se Concentration: 0.159{mg/kg
Leachable Se: 0.070|%
Leachable Se Concentration: 0.01113|mg/kg
TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
Calendar Year year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
TIME DEPENDENT DATA Infiltration Rate infyr 9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Barren Rock Backfill Added tons 135,674 881,879 1,397,439 203,510 0 0 0 0 0 0 0 0
Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0
Cumulative Backfill tons 135,674 1,017,553 2,414,992 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502
CALCULATION BLOCK
DATA BLOCK VARIABLE FORMULA UNITS 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
INFILTRATION Inflow from Infiltration A drainage area x infiltration rate t* 373,095 373,095 373,095 373,095 373,095 186,548 186,548 186,548 186,548 186,548 186,548 186,548
WATER:ROCK RATIO Backfill B tons 135,674 1,017,553 2,414,992 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502
Water C A x conversion factor L 10,564,874 10,564,874 10,564,874 10,564,874 10,564,874 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437
Rock D B x conversion factor kg 123,081,072 923,108,170 2,190,843,488| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013
Annual Water:Rock Ratio E C/D L/kg 0.085837 0.011445 0.004822 0.004447 0.004447 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224
Cumulative Water:Rock Ratio F E + previous year F L/kg 0.085837 0.097282 0.102104 0.106551 0.110999 0.113223 0.115446 0.117670 0.119894 0.122118 0.124341 0.126565
LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F*#% % 0.8409597 0.8646545 0.8739914 0.8823033 0.8903495 0.8942788 0.8981486 0.9019608 0.9057174 0.9094201 0.9130708 0.9166710
Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 9.35988E-03 9.62360E-03 9.72752E-03 9.82004E-03 9.90959E-03 9.95332E-03 9.99639E-03 1.00388E-02 1.00806E-02 1.01218E-02 1.01625E-02 1.02025E-02
Annual Leached Chemical | H - previous year H mg/kg 9.35988E-03 2.63723E-04 1.03920E-04 9.25112E-05 8.95541E-05 4.37339E-05 4.30706E-05 4.24299E-05 4.18106E-05 4.12116E-05 4.06318E-05 4.00703E-05
Annual Leached Chemical J I1xD mg 1,152,024 243,445 227,672 219,757 212,733 103,888 102,313 100,791 99,320 97,897 96,519 95,186
OUTFLOW Water Out K C L 10,564,874 10,564,874 10,564,874 10,564,874 10,564,874 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437
Water Outflow Rate L K x conversion factor gpm 58Il 5ail 5Iail B3Il 5Bl 2.66 2.66 2.66 2.66 2.66 2.66 2.66
Average Chemical Concentration M J/K mg/L 0.109042877 0.023042822 0.021549949 0.020800736 0.020135838 0.019666731 0.019368475 0.019080359 0.018801855 0.018532469 0.018271746 0.018019256




12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

4.5 4.5 4.5 4.5 45 4.5 45 4.5 45 4.5 45 4.5 4.5 4.5 4.5 4.5 4.5 4.5 45 4.5 45

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548

2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502

5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437

2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013

0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224

0.128789 0.131013 0.133236 0.135460 0.137684 0.139908 0.142131 0.144355 0.146579 0.148803 0.151026 0.153250 0.155474 0.157698 0.159921 0.162145 0.164369 0.166593 0.168816 0.171040 0.173264

0.9202223 0.9237262 0.9271842 0.9305976 0.9339676 0.9372955 0.9405826 0.9438298 0.9470384 0.9502094 0.9533436 0.9564422 0.9595060 0.9625359 0.9655327 0.9684973 0.9714304 0.9743328 0.9772052 0.9800484 0.9828629

1.02421E-02 1.02811E-02 1.03196E-02 1.03576E-02 1.03951E-02 1.04321E-02 1.04687E-02 1.05048E-02 1.05405E-02 1.05758E-02 1.06107E-02 1.06452E-02 1.06793E-02 1.07130E-02 1.07464E-02 1.07794E-02 1.08120E-02 1.08443E-02 1.08763E-02 1.09079E-02 1.09393E-02

3.95262E-05 3.89988E-05 3.84871E-05 3.79906E-05 3.75084E-05 3.70400E-05 3.65848E-05 3.61421E-05 3.57116E-05 3.52925E-05 3.48845E-05 3.44872E-05 3.41000E-05 3.37226E-05 3.33547E-05 3.29958E-05 3.26456E-05 3.23037E-05 3.19700E-05 3.16440E-05 3.13255E-05

93,893 92,640 91,425 90,245 89,100 87,987 86,906 85,854 84,832 83,836 82,867 81,923 81,003 80,107 79,233 78,380 77,548 76,736 75,944 75,169 74,413

5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437

2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66

0.017774601 0.017537407 0.017307326 0.017084028 0.016867208 0.016656575 0.016451859 0.016252803 0.016059168 0.015870725 0.01568726 0.015508572 0.015334468 0.015164768 0.014999299 0.0148379 0.014680415 0.014526699 0.014376613 0.014230024 0.014086807




33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00

2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

45 4.5 45 4.5 4.5 4.5 4.5 4.5 45 4.5 4.5 4.5 45 4.5 45 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502
2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548 186,548

2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502 2,618,502

5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437

2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013] 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013| 2,375,465,013

0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224 0.002224

0.175488 0.177711 0.179935 0.182159 0.184383 0.186606 0.188830 0.191054 0.193278 0.195501 0.197725 0.199949 0.202173 0.204396 0.206620 0.208844 0.211068 0.213291 0.215515

0.9856494 0.9884086 0.9911411 0.9938474 0.9965282 0.9991839 1.0018151 1.0044223 1.0070060 1.0095667 1.0121048 1.0146208 1.0171151 1.0195882 1.0220404 1.0244722 1.0268839 1.0292759 1.0316486

1.09703E-02 1.10010E-02 1.10314E-02 1.10615E-02 1.10914E-02 1.11209E-02 1.11502E-02 1.11792E-02 1.12080E-02 1.12365E-02 1.12647E-02 1.12927E-02 1.13205E-02 1.13480E-02 1.13753E-02 1.14024E-02 1.14292E-02 1.14558E-02 1.14822E-02

3.10143E-05 3.07100E-05 3.04125E-05 3.01214E-05 2.98367E-05 2.95580E-05 2.92853E-05 2.90182E-05 2.87566E-05 2.85003E-05 2.82492E-05 2.80031E-05 2.77618E-05 2.75253E-05 2.72933E-05 2.70657E-05 2.68424E-05 2.66233E-05 2.64082E-05

73,673 72,951 72,244 71,552 70,876 70,214 69,566 68,932 68,310 67,701 67,105 66,520 65,947 65,385 64,834 64,294 63,763 63,243 62,732

5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437 5,282,437

2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66 2.66

0.013946842 0.013810015 0.013676217 0.013545346 0.013417302 0.013291991 0.013169323 0.013049212 0.012931575 0.012816334 0.012703414 0.012592742 0.012484249 0.012377869 0.012273538 0.012171195 0.012070782 0.011972242 0.011875522




