
WHARF MINE

LEAD, SOUTH DAKOTA

NIRATE/ARSENIC GEOCHEMICAL MIXING CELL MODEL

Area - Portland Pit Overlap Spent Ore

INPUT BLOCK

CHEMICAL Nitrate

INFILTRATION Total Drainage Area: 894,901 ft2

Unreclaimned Infiltration Rate: 9 in/yr

Reclaimed Infilgration Rate: 4.5 in/yr

SPENT ORE Porewater Concentration: 35 ppm

Moisture at Offload: 0.06 wt %

CELLS Material Mass (tons) Kd (L/kg) Moisture (wt%) GW Inflow (tons) GW Conc. (ppm)

1 Spent Ore Time Dependent 0.000 0.04 0 0

2 Unsaturated Bedrock 7,039,222 0.000 0.01 0 0

3 Unused 0 0.000 0 0 0

4 Unused 0 0.000 0 0 0

5 Unused 0 0.000 0 0 0

6 Unused 0 0.000 0 0 0

7 Unused 0 0.000 0 0 0

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 13.00 14.00 15.00 16.00 17.00

Time Step yrs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

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 14.00 15.00 16.00 17.00 18.00

Calendar Year year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

TIME DEPENDENT DATA Infiltration Rate in/yr 9 9 9 9 9 9 4.5 4.5 9 9 4.5 4.5 4.5 9 9 9 9 9

Chemicals in Infiltration ppm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0 0 810,594 810,594 810,594 810,594 810,594

CALCULATION BLOCK

CELL 1 - Spent Ore

DATA FORMULA UNITS 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

ROCK Initial Solids in Cell A1 C1 from previous year tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 810,594 1,621,188 2,431,782 3,242,376

Material Added B1 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 810,594 810,594 810,594 810,594 810,594

Total Solids in Cell C1 A1 + B1 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 810,594 1,621,188 2,431,782 3,242,376 4,052,970

WATER Initial Mass Water in Cell D1 V1 from previous year tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32,424 64,848 97,271 129,695

Inflow from Infiltration E1 infiltration rate x area x conversion factor tons 20,947 20,947 20,947 20,947 20,947 20,947 10,474 10,474 20,947 20,947 10,474 10,474 10,474 20,947 20,947 20,947 20,947 20,947

Inflow from Groundwater F1 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

New ore Moisture G1 B1 x % moisture at offload tons 0 0 0 0 0 0 0 0 0 0 0 0 0 48,636 48,636 48,636 48,636 48,636

Total Water in Cell H1 D1 + E1 + F1 + G1 tons 20,947 20,947 20,947 20,947 20,947 20,947 10,474 10,474 20,947 20,947 10,474 10,474 10,474 69,583 102,007 134,431 166,854 199,278

CHEMICALS Initial Chemicals I1 Z1 from previous year tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.793 1.586 2.380 3.173

Chemicals from Above J1 E1 x infiltration  chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals from Groundwater K1 F1 x groundwater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals in New Porewater L1 G1 x porewater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.702 1.702 1.702 1.702 1.702

Adsorbed Chemicals in Ore M1 B1 x Q1 x porewater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals in Liquid N1 J1 + K1 + L1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.702 1.702 1.702 1.702 1.702

Total Chemicals on Solids O1 I1 + M1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.793 1.586 2.380 3.173

Total Chemicals in Cell P1 O1 + N1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.702 2.495 3.289 4.082 4.875

PARTITION CHEMICALS Kd Q1 L/kg 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Adsorbed Chemicals R1 (Q1 x C1 x P1) / (Q1 x C1 + H1) tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Solid Concentration S1 R1 / C1 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Dissolved Chemicals T1 P1 - R1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.702 2.495 3.289 4.082 4.875

Liquid Concentration U1 T1 / H1 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 24.464 24.464 24.464 24.464 24.464

OUTFLOW Water Remaining V1 C1 x % moisture tons 0 0 0 0 0 0 0 0 0 0 0 0 0 32,424 64,848 97,271 129,695 162,119

Water Out W1 H1 - V1 tons 20,947 20,947 20,947 20,947 20,947 20,947 10,474 10,474 20,947 20,947 10,474 10,474 10,474 37,159 37,159 37,159 37,159 37,159

Chemicals Out in Water X1 W1 x U1 / 10e6 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.909 0.909 0.909 0.909 0.909

Chemicals Remaining in Water Y1 T1 - X1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.793 1.586 2.380 3.173 3.966

Total Chemicals Remaining Z1 R1 + Y1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.793 1.586 2.380 3.173 3.966

CELL 2 - Unsaturated Bedrock

DATA FORMULA UNITS 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

ROCK Total Solids in Cell C2 tons 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222

WATER Initial Mass Water in Cell D2 V2 from previous year tons 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392

Inflow from Cell Above E2 W1 tons 20,947 20,947 20,947 20,947 20,947 20,947 10,474 10,474 20,947 20,947 10,474 10,474 10,474 37,159 37,159 37,159 37,159 37,159

Inflow from Groundwater F2 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Water in Cell H2 D2 + E2 + F2 tons 91,340 91,340 91,340 91,340 91,340 91,340 80,866 80,866 91,340 91,340 80,866 80,866 80,866 107,551 107,551 107,551 107,551 107,551

CHEMICALS Initial Chemicals I2 Z2 from previous year tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.595 0.984 1.239 1.406

Chemicals from Above J2 X1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.909 0.909 0.909 0.909 0.909

Chemicals from Groundwater K2 F2 x groundwater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals in Cell P2 I2 + J2 + K2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.909 1.504 1.893 2.148 2.315

PARTITION CHEMICALS        Kd Q2 L/kg 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Adsorbed Chemicals R2 (Q2 x C2 x P2) / (Q2 x C2 + H2) tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Solid Concentration S2 R2 / C2 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Dissolved Chemicals T2 P2 - R2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.909 1.504 1.893 2.148 2.315

Liquid Concentration U2 T2 / H2 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 8.452 13.984 17.605 19.975 21.525

OUTFLOW Water Remaining V2 D2 tons 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392

Water Out W2 H2 - V2 tons 20,947 20,947 20,947 20,947 20,947 20,947 10,474 10,474 20,947 20,947 10,474 10,474 10,474 37,159 37,159 37,159 37,159 37,159

Chemicals Out in Water X2 W2 x U2 / 10e6 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.314 0.520 0.654 0.742 0.800

Chemicals Remaining in Water Y2 T2 - X2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.595 0.984 1.239 1.406 1.515

Total Chemicals Remaining Z2 R2 + Y2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.595 0.984 1.239 1.406 1.515

Cell No.

VARIABLE

VARIABLE



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 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

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 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042

9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 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

810,594 810,594 810,594 810,594 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042

4,052,970 4,863,564 5,674,158 6,484,752 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346

810,594 810,594 810,594 810,594 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4,863,564 5,674,158 6,484,752 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346

162,119 194,543 226,966 259,390 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814

20,947 20,947 20,947 20,947 20,947 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474

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

48,636 48,636 48,636 48,636 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

231,702 264,126 296,549 328,973 312,761 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288

3.966 4.759 5.552 6.346 7.139 6.661 6.430 6.207 5.992 5.784 5.584 5.391 5.204 5.023 4.849 4.681 4.519 4.363 4.211 4.066 3.925 3.789 3.657 3.531 3.408 3.290

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1.702 1.702 1.702 1.702 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1.702 1.702 1.702 1.702 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3.966 4.759 5.552 6.346 7.139 6.661 6.430 6.207 5.992 5.784 5.584 5.391 5.204 5.023 4.849 4.681 4.519 4.363 4.211 4.066 3.925 3.789 3.657 3.531 3.408 3.290

5.668 6.461 7.255 8.048 7.139 6.661 6.430 6.207 5.992 5.784 5.584 5.391 5.204 5.023 4.849 4.681 4.519 4.363 4.211 4.066 3.925 3.789 3.657 3.531 3.408 3.290

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5.668 6.461 7.255 8.048 7.139 6.661 6.430 6.207 5.992 5.784 5.584 5.391 5.204 5.023 4.849 4.681 4.519 4.363 4.211 4.066 3.925 3.789 3.657 3.531 3.408 3.290

24.464 24.464 24.464 24.464 22.825 22.034 21.271 20.534 19.822 19.136 18.473 17.832 17.215 16.618 16.042 15.487 14.950 14.432 13.932 13.449 12.983 12.533 12.099 11.680 11.275 10.885

194,543 226,966 259,390 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814

37,159 37,159 37,159 37,159 20,947 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474

0.909 0.909 0.909 0.909 0.478 0.231 0.223 0.215 0.208 0.200 0.193 0.187 0.180 0.174 0.168 0.162 0.157 0.151 0.146 0.141 0.136 0.131 0.127 0.122 0.118 0.114

4.759 5.552 6.346 7.139 6.661 6.430 6.207 5.992 5.784 5.584 5.391 5.204 5.023 4.849 4.681 4.519 4.363 4.211 4.066 3.925 3.789 3.657 3.531 3.408 3.290 3.176

4.759 5.552 6.346 7.139 6.661 6.430 6.207 5.992 5.784 5.584 5.391 5.204 5.023 4.849 4.681 4.519 4.363 4.211 4.066 3.925 3.789 3.657 3.531 3.408 3.290 3.176

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042

7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222

70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392

37,159 37,159 37,159 37,159 20,947 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474

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

107,551 107,551 107,551 107,551 91,340 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866

1.515 1.587 1.633 1.664 1.684 1.666 1.651 1.631 1.607 1.580 1.550 1.517 1.483 1.448 1.412 1.376 1.339 1.302 1.265 1.228 1.191 1.155 1.120 1.085 1.051 1.018

0.909 0.909 0.909 0.909 0.478 0.231 0.223 0.215 0.208 0.200 0.193 0.187 0.180 0.174 0.168 0.162 0.157 0.151 0.146 0.141 0.136 0.131 0.127 0.122 0.118 0.114

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.424 2.496 2.542 2.573 2.162 1.897 1.874 1.847 1.815 1.780 1.743 1.704 1.664 1.622 1.580 1.538 1.495 1.453 1.410 1.369 1.327 1.287 1.247 1.208 1.169 1.132

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.424 2.496 2.542 2.573 2.162 1.897 1.874 1.847 1.815 1.780 1.743 1.704 1.664 1.622 1.580 1.538 1.495 1.453 1.410 1.369 1.327 1.287 1.247 1.208 1.169 1.132

22.541 23.205 23.640 23.924 23.672 23.460 23.177 22.834 22.444 22.016 21.557 21.074 20.574 20.062 19.541 19.016 18.490 17.964 17.442 16.925 16.414 15.912 15.418 14.934 14.460 13.997

70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392

37,159 37,159 37,159 37,159 20,947 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474

0.838 0.862 0.878 0.889 0.496 0.246 0.243 0.239 0.235 0.231 0.226 0.221 0.215 0.210 0.205 0.199 0.194 0.188 0.183 0.177 0.172 0.167 0.161 0.156 0.151 0.147

1.587 1.633 1.664 1.684 1.666 1.651 1.631 1.607 1.580 1.550 1.517 1.483 1.448 1.412 1.376 1.339 1.302 1.265 1.228 1.191 1.155 1.120 1.085 1.051 1.018 0.985

1.587 1.633 1.664 1.684 1.666 1.651 1.631 1.607 1.580 1.550 1.517 1.483 1.448 1.412 1.376 1.339 1.302 1.265 1.228 1.191 1.155 1.120 1.085 1.051 1.018 0.985



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 58.00 59.00 60.00 61.00

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

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 58.00 59.00 60.00 61.00 62.00

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

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 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

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

7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346

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

7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346 7,295,346

291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814

10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474

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

302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288 302,288

3.176 3.066 2.960 2.857 2.758 2.663 2.571 2.482 2.396 2.313 2.232 2.155 2.080 2.008 1.939 1.872 1.807 1.744

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3.176 3.066 2.960 2.857 2.758 2.663 2.571 2.482 2.396 2.313 2.232 2.155 2.080 2.008 1.939 1.872 1.807 1.744

3.176 3.066 2.960 2.857 2.758 2.663 2.571 2.482 2.396 2.313 2.232 2.155 2.080 2.008 1.939 1.872 1.807 1.744

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3.176 3.066 2.960 2.857 2.758 2.663 2.571 2.482 2.396 2.313 2.232 2.155 2.080 2.008 1.939 1.872 1.807 1.744

10.507 10.143 9.792 9.453 9.125 8.809 8.504 8.209 7.925 7.650 7.385 7.129 6.882 6.644 6.414 6.191 5.977 5.770

291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814 291,814

10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474

0.110 0.106 0.103 0.099 0.096 0.092 0.089 0.086 0.083 0.080 0.077 0.075 0.072 0.070 0.067 0.065 0.063 0.060

3.066 2.960 2.857 2.758 2.663 2.571 2.482 2.396 2.313 2.232 2.155 2.080 2.008 1.939 1.872 1.807 1.744 1.684

3.066 2.960 2.857 2.758 2.663 2.571 2.482 2.396 2.313 2.232 2.155 2.080 2.008 1.939 1.872 1.807 1.744 1.684

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

7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222 7,039,222

70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392

10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474

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

80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866 80,866

0.985 0.953 0.922 0.892 0.863 0.834 0.807 0.780 0.753 0.728 0.704 0.680 0.657 0.634 0.613 0.592 0.572 0.552

0.110 0.106 0.103 0.099 0.096 0.092 0.089 0.086 0.083 0.080 0.077 0.075 0.072 0.070 0.067 0.065 0.063 0.060

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1.095 1.060 1.025 0.991 0.958 0.927 0.896 0.866 0.836 0.808 0.781 0.754 0.729 0.704 0.680 0.657 0.634 0.613

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1.095 1.060 1.025 0.991 0.958 0.927 0.896 0.866 0.836 0.808 0.781 0.754 0.729 0.704 0.680 0.657 0.634 0.613

13.545 13.104 12.675 12.258 11.852 11.458 11.075 10.704 10.344 9.995 9.657 9.330 9.013 8.706 8.409 8.122 7.844 7.575

70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392 70,392

10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474 10,474

0.142 0.137 0.133 0.128 0.124 0.120 0.116 0.112 0.108 0.105 0.101 0.098 0.094 0.091 0.088 0.085 0.082 0.079

0.953 0.922 0.892 0.863 0.834 0.807 0.780 0.753 0.728 0.704 0.680 0.657 0.634 0.613 0.592 0.572 0.552 0.533

0.953 0.922 0.892 0.863 0.834 0.807 0.780 0.753 0.728 0.704 0.680 0.657 0.634 0.613 0.592 0.572 0.552 0.533


