WHARF MINE
LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - Trojan Pit Backfill Area

INPUT BLOCK

INFILTRATION Total Drainage Area: 35.00{ac
Unreclaimed Infiltration Rate: 9lin/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 12.00
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 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 13.00
Calendar Year year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
TIME DEPENDENT DATA Infiltration Rate in/yr 9 9 9 45 45 45 45 45 45 45 45 45 45
Barren Rock Backfill Added tons 2,000,000 4,000,000 0 0 0 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 0
Cumulative Backfill tons 2,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000

CALCULATION BLOCK
DATA BLOCK VARIABLE | FORMULA UNITS 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 |
[INFILTRATION [Inflow from Infiltration A |drainage area x infiltration rate ft 1,143,450] 1,143,450] 1,143,450] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725|
WATER:ROCK RATIO Backfill B tons 2,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000
Water C A x conversion factor L 32,378,898 32,378,898 32,378,898 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449
Rock D B x conversion factor kg| 1,814,369,480| 5,443,108,440] 5,443,108,440| 5,443,108,440] 5,443,108,440| 5,443,108,440] 5,443,108,440| 5,443,108,440| 5,443,108,440] 5,443,108,440| 5,443,108,440( 5,443,108,440] 5,443,108,440
Annual Water:Rock Ratio E C/D L/kg 0.017846 0.005949 0.005949 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974
Cumulative Water:Rock Ratio F E + previous year F L/kg 0.017846 0.023794 0.029743 0.032717 0.035692 0.038666 0.041640 0.044615 0.047589 0.050563 0.053537 0.056512 0.059486
LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F0#%2 % 0.5933908 0.6325243 0.6646473 0.6788603 0.6921010 0.7045092 0.7161957 0.7272496 0.7377444 0.7477405 0.7572892 0.7664336 0.7752110
Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 6.60444E-03 7.04000E-03 7.39752E-03 7.55572E-03 7.70308E-03 7.84119E-03 7.97126E-03 8.09429E-03 8.21109E-03 8.32235E-03 8.42863E-03 8.53041E-03 8.62810E-03
Annual Leached Chemical | H - previous year H mg/kg 6.60444E-03 4.35556E-04 3.57529E-04 1.58191E-04 1.47369E-04 1.38103E-04 1.30070E-04 1.23031E-04 1.16806E-04 1.11257E-04 1.06277E-04 1.01778E-04 9.76918E-05
Annual Leached Chemical J I x D mg 11,982,894 2,370,777 1,946,068 861,050 802,145 751,711 707,985 669,671 635,788 605,586 578,475 553,987 531,747
OUTFLOW Water Out K C L 32,378,898 32,378,898 32,378,898 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449
Water Outflow Rate L K x conversion factor gpm 16.27 16.27 16.27 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14
Average Chemical Concentration M J/K mg/L 0.37008345  0.073219827|  0.060102986]  0.053185873]  0.049547393]  0.046432132]  0.043731267|  0.041364628]  0.039271771 0.037406216]  0.035731601 0.034219044 0.0328453




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 34.00

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 1.00

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 34.00 35.00

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 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 0 0

6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000
2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 |
571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725|
6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000
16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449
5,443,108,440| 5443,108,440] 5443,108,440] 5,443,108,440| 5,443,108,440|  5,443,108,440| _ 5,443,108,440| _ 5,443,108,440| 5443,108,440] 5,443,108,440] 5443,108,440| 5,443,108,440| _ 5,443,108,440| _ 5,443,108,440| 5443,108,440| 5443,108,440] 5443,108,440] 5443,108,440]  5,443,108,440| _ 5,443,108,440| _ 5,443,108,440| _ 5,443,108,440
0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974
0.062460 0.065435 0.068409 0.071383 0.074358 0.077332 0.080306 0.083280 0.086255 0.089229 0.092203 0.095178 0.098152 0.101126 0.104101 0.107075 0.110049 0.113023 0.115998 0.118972 0.121946 0.124921
0.7836533 0.7917883 0.7996406 0.8072316 0.8145804 0.8217039 0.8286173 0.8353343 0.8418672 0.8482272 0.8544242 0.8604677 0.8663659 0.8721267 0.8777571 0.8832638 0.8886526 0.8939294 0.8990992 0.9041668 0.9091369 0.9140135
8.72206E-03] _ 8.81260E-03| _ 8.90000E-03| _ 8.98449E-03| _ 9.06628E-03] _ 9.14556E-03]  9.22251E-03] _ 9.29727E-03| _ 9.36998E-03| _ 9.44077E-03| _ 9.50974E-03| _ 9.57701E-03] _ 9.64265E-03] _ 9.70677E-03] _ 9.76944E-03| _ 9.83073E-03| _ 9.89070E-03| _ 9.94943E-03] _ 1.00070E-02] __ 1.00634E-02] _ 1.01187E-02] __ 1.01730E-02
0.39625E-05] _ 9.05433E-05] __ 8.73959E-05| _ B8.44878E-05 __ 8.17918E-05| _ 7.92847E-05] _ 7.69467E-05| _ 7.47604E-05] _ 7.27111E-05] __ 7.07859E-05] _ 6.89733E-05| __ 6.72634E-05] _ 6.56474E-05] _ 6.41175E-05] _ 6.26667E-05] _ 6.12889E-05] _ 5.99783E-05| __ 5.87301E-05] __ 5.75397E-05| __ 5.64031E-05] _ 5.53165E-05| __ 5.42766E-05
511,448 492,837 475,705 459,876 445,202 431,555 418,829 406,929 395,775 385,295 375,429 366,122 357,326 348,999 341,102 333,602 326,469 319,674 313,195 307,008 301,094 295,433
16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449
8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14
0.031591437| _ 0.030441872] _ 0.029383652] _ 0.028405919] _ 0.027499501] __ 0.026656588] _ 0.025870491|  0.025135445  0.024446452]  0.023799156] _ 0.023189744] _ 0.022614861] _ 0.022071546] __ 0.021557171] __ 0.021069396] _ 0.020606134] _ 0.020165512] _ 0.019745848] _ 0.019345624 0.01896347| _ 0.018598142] _ 0.018248511




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 53.00 54.00 55.00 56.00

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 1.00

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 53.00 54.00 55.00 56.00 57.00

2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 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 0 0 0

6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000
2039 | 2040 | 2041 | 2042 | 2043 | 2044 | 2045 | 2046 | 2047 | 2048 | 2049 | 2050 | 2051 | 2052 | 2053 | 2054 | 2055 | 2056 | 2057 | 2058 | 2059 | 2060 |
571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725] 571,725|
6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000
16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449
5,443,108,440| 5443,108,440] 5443,108,440] 5,443,108,440| 5,443,108,440|  5,443,108,440| _ 5,443,108,440| _ 5,443,108,440| 5443,108,440] 5,443,108,440] 5443,108,440| 5,443,108,440| _ 5,443,108,440| _ 5,443,108,440| 5443,108,440| 5443,108,440] 5443,108,440] 5443,108,440]  5,443,108,440| _ 5,443,108,440| _ 5,443,108,440| _ 5,443,108,440
0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974 0.002974
0.127895 0.130869 0.133844 0.136818 0.139792 0.142767 0.145741 0.148715 0.151689 0.154664 0.157638 0.160612 0.163587 0.166561 0.169535 0.172510 0.175484 0.178458 0.181432 0.184407 0.187381 0.190355
0.9188006 0.9235018 0.9281206 0.9326603 0.9371238 0.9415141 0.9458337 0.9500853 0.9542712 0.9583938 0.9624551 0.9664573 0.9704022 0.9742917 0.9781275 0.9819113 0.9856447 0.9893292 0.9929662 0.9965572 1.0001033 1.0036059
1.02263E-02] _ 1.02786E-02] __ 1.03300E-02] __ 1.03805E-02| _ 1.04302E-02| _ 1.04791E-02] _ 1.05271E-02| _ 1.05744E-02] _ 1.06210E-02] _ 1.06669E-02] _ 1.07121E-02] _ 1.07567E-02] _ 1.08006E-02] _ 1.08439E-02] _ 1.08866E-02] _ 1.09287E-02] _ 1.09702E-02] _ 1.10112E-02] _ 1.10517E-02] _ 1.10917E-02] _ 1.113811E-02] _ 1.11701E-02
532803E-05] _ 5.03248E-05| _ 5.14077E-05] _ 5.05264E-05| _ 4.96790E-05| _ 4.88633E-05] _ 4.80776E-05] __ 4.73202E-05] _ 4.65896E-05| __ 4.58842E-05] _ 4.52027E-05| __ 4.45440E-05] _ 4.39068E-05] __ 4.32000E-05] _ 4.26927E-05| __ 4.21139E-05] _ 4.15527E-05] __ 4.10083E-05] __ 4.04800E-05| __ 3.99670E-05] __ 3.94685E-05| __ 3.89841E-05
290,010 284,810 279,818 275,021 270,408 265,968 261,692 257,569 253,592 249,752 246,043 242,458 238,989 235,632 232,381 229,230 226,176 223,213 220,337 217,545 214,832 212,195
16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449 16,189,449
8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14 8.14
0.017913547| _ 0.017592311] _ 0.017283945] _ 0.016987659] _ 0.016702731] _ 0.016428495] _ 0.016164336] __ 0.015909689] _ 0.015664027] _ 0.015426867] _ 0.015197756] _ 0.014976275] _ 0.014762036] __ 0.014554674| _ 0.014353852] _ 0.014159252] _ 0.013970578] _ 0.013787553] __ 0.013609917| _ 0.013437426] _ 0.013269852] _ 0.013106978




