SITE1

CLEAN WATER DIVERSION TRENCHES

Channel Channel  Channel Volume
Base Channel Top Width Length ~ Excavate Concrete Concrete Mesh Ref
Site No.  Width (m) Channel Height (m) (m) (m) Vol (m) Liner (m) _Liner (m*) 500 (m?)
A 1 0.5 25 528 462 3.40 180 1797
B 1 0.48 2.4 679 554 3.33 226 2263
D 1 0.26 18 528 192 2.54 134 1340
E 1 0.3 19 291 126 2.68 78 780
F 1 0.3 19 297 129 2.68 80 796
G 1 0.3 19 956 416 2.68 256 2563
Totals 1880 954 9538

SOLUTION (DIRTY WATER) TRENCHES

Channel Channel  Channel Volume
Channel Base Channel Top Width Length ~ Excavate Concrete Concrete Mesh Ref
No. Width (m) Channel Height (m) (m) (m) Vol (m) Liner (m) Liner (ma) 500 (mz)
A 1 18 6.4 528 3516 8.09 427 4271
B 1 15 55 600 2923 7.01 420 4203
C 1 19 6.7 1050 7684 8.45 888 8877
D 1 16 5.8 528 2872 7.37 389 3891
E 1 18 6.4 291 1936 8.09 235 2352
F 1 18 6.4 297 1978 8.09 240 2403
G 1 16 5.8 716 3897 7.37 528 5278
H 1 23 7.9 427 4370 9.89 422 4224
Totals 29177 3550 35498
SITE CLEARANCE 12765 173.32
RATE AMOUNT
Area
mZ
ADF Footprint 988 000 R 10.00 R 9880 000.00
Clean Water Channels 6833 R 10.00 R 68 334.00
Dirty Water Channels 28 066 R 10.00 R 280 664.14
Pipeline routes 65 159 R 10.00 R 651 592.60
Return Water Dam 97 452 R 10.00 R 974 524.08
Roads 91 006 R 10.00 R 910 058.50
Totals 1276517
EARTHWORKS 218 799 326.20
Area Depth/ Volume
m?>  Length(m) m° 988000
Excavation for ADF Liner 988 000 0.450 470 109 R 80.00 R 37 608 758.40
Extra over for Hard Rock (assume 10%) 604 669 10% 60 467 R 305.00 R 18 442 401.67
Importation of material 625 248 20% 125 050 R 290.00 R 36 264 412.59
Construction of ADF starter wall 364 405 R 150.00 R 54 660 750.00
Stockpile topsoil 303 809 R 65.00 R 19 747 585.00
Excavation for New AWRD Liner 97 452 0.450 46 259 R 80.00 R 3700 743.81
Construction of new AWRD wall 260 843 R 150.00 R 39 126 523.95
Clean water channels (from above) 1880 R 80.00 R 150 394.66
Dirty water channels (from above) 29177 R 80.00 R 2334 134.92
Excavation for penstock outlet pipe 1.8 1500 2640 R 80.00 R 211 200.00
Box-cut for roads 91 006 0.6 54 604 R 120.00 R 6552 421.20
Totals 1719 243
LINER SYSTEM 408 227 913.04
Area Volume Length Totals
m? m m
Grade A4 Bidim for ADF 1124 060 1124 060 R 60.00 R 67 443 600.00
Grade A4 Bidim for AWRD 110 292 110 292 R 60.00 R 6617 544.48
750 Micron HDPE Cuspated Sheet for ADF 988 000 988 000 R 50.00 R 49 400 000.00
750 Micron HDPE Cuspated Sheet for AWRD 97 452 97 452 R 50.00 R 4872 620.40
2mm Double Texture HDPE Lining for ADF 988 000 988 000 R 120.00 R 118 560 000.00
2mm Double Texture HDPE Lining for AWRD 97 452 97 452 R 120.00 R 11 694 288.96
Clay for ADF 988 000 296400 296 400 R 250.00 R 74 100 000.00
Clay for AWRD 97 452 29236 29 236 R 250.00 R 7 308 930.60
Rip & Recompact In-situ Material for ADF 988 000 988 000 R 50.00 R 49 400 000.00
Rip & Recompact In-situ Material for AWRD 97 452 97 452 R 50.00 R 4872 620.40
Geopipes for Leachate for ADF 34015 34015 R 150.00 R 5102 250.00
Geopipes for Leachate for AWRD 3210 3210 R 150.00 R 481 500.00
Leak detection stone 19mm for ADF 25509 25509 R 300.00 R 7 652 844.00
Leak detection stone 19mm for AWRD 2406 2406 R 300.00 R 721714.20
River Sand for ADF 0 0 R 130.00 R 0.00
River Sand for New AWRD 0 0 R 130.00 R 0.00
Liner rate R/m? R 376.09
STRUCTURAL CONCRETE 33402 330.39
Area Volume Length Totals
m? torm® m
New AWRD Silt Trap Concrete 300 300 R 1 800.00 R 540 000.00
New AWRD Silt Trap Rebar 45 45 R 18 000.00 R 810 000.00
Pipe plinths Concrete 3500 3500 R 1 800.00 R 6 300 000.00
Pipe plinths Rebar 350 350 R 18 000.00 R 6 300 000.00
Clean Water Channels Concrete 954 954 R 1 800.00 R 1716 866.84

Clean Water Channels Mesh 9538 9538 R 100.00 R 953 814.91



Dirty Water Channels Concrete
Dirty Water Channels Mesh

Penstock Outlet Encasing Concrete

Penstock Outlet Encasing Rebar

PENSTOCKS AND PIPES

13 875 000.00

Precast concrete penstock rings 750mm dia

Outlet pipe 450 mm diameter

PUMP STATION AND PIPEWORK
(same for all three options)

Return Water Pump Station

Return Water Pumps
Return water pump valves
Return water pump pipes
Other valves

Booster pump station
Booster pumps

Booster pumps valves
Booster pumps pipes

ROADS
Rip and recompact in-situ
G9 lower sub-grade
G7 upper sub-grade
C4 sub-base
G2 base
PIPELINES

Slurry pipelines (350NB steel)
Return water (600NB Steel))
FENCING

Around New ADF and New AWRD

Around Topsoil Stockpile

CULVERTS

20 925 000.00

19 566 257.75

170 710 028.80

19 868 636.56

22 563 000.00

At pipe crossings, 4000 x 3000 x 1220mm Portal Culverts
At Transmission Line crossings, 4000 x 3000 x 1220mm Portal Culverts

Culvert Bases

ELECTRICAL

13 440 000.00

Overhead powerlines to Contractor's Camp and Pump Stations

Mini Substations
MCCs

SUMMARY

11 SITE CLEARANCE
12 EARTHWORKS
13 LINER SYSTEM

R 12765 173.32
R 218 799 326.20
R 408 227 913.04

3550 3550
35498 35498
1.01 1520 1520
228 228

Area Volume Length No

m? torm* m
4050
1500

100
7
21
100
20
100
8
24
100

Area or Number
m?/ Number

Area

Depth/ Volume  Totals
Length (m) m*

1.4 STRUCTURAL CONCRETE R 33402 330.39
15 PENSTOCKS AND PIPES R 13 875 000.00
16 PUMP STATION AND PIPEWORK R 191 635 028.80
17 ROADS R 19 566 257.75
1.8 FENCING R 19 868 636.56
1.9 CULVERTS R 22 563 000.00
2 ELECTRICAL R 13 440 000.00

SUB-TOTAL R 954 142 666.07
1.8 ALLOW FOR PRELIMINARY

AND GENERAL ITEMS AT 25% R 238 535 666.52

SUB-TOTAL R 1192 678 332.58
1.9 ALLOW FOR 10% CONTINGENCIES R 119 267 833.26

TOTAL ESTIMATED CAPITAL COST

R 1311946 165.84

91 006
91 006
91 006
91 006
91 006

91 006
0.15 13650.88 13650.88
0.15 13650.88 13650.88
0.15 13650.88 13650.88
0.15 13650.88 13650.88

43264

21895

6149

2076

120
534
654

Number Length Totals
(m)

4000 4000
3 3
3 3

R 1.800.00
R 100.00
R 1.800.00
R 18 000.00

R 2500.00
R 2500.00

R 20 000.00
R 750 000.00
R 75 000.00
R 5000.00
R 75 000.00
R 20 000.00
R 750 000.00
R 75 000.00
R 3 000.00

R 50.00
R 200.00
R 250.00
R 300.00
R 350.00

R 1.800.00

R 4 240.00

R 1.800.00

R 4 240.00

R 25 000.00
R 25 000.00
R 9 500.00

R 360.00

R 1000 000.00
R 3000 000.00

R 6 389 683.74
R 3549 824.30
R 2736 856.24
R 4 105 284.36

R 10 125 000.00
R 3750 000.00

R 2000 000.00
R 5250 000.00
R 1575 000.00

R 500 000.00
R 1500 000.00
R 2000 000.00
R 6 000 000.00
R 1800 000.00

R 300 000.00

R 4550 292.50
R 2730 175.50
R 3412719.38
R 4 095 263.25
R 4777 807.13

R 77 875 992.00

R 92 834 036.80

R 11 068 351.20

R 8 800 285.36

R 3000 000.00
R 13 350 000.00
R 6213 000.00

R 1440 000.00
R 3000 000.00
R 9000 000.00



CAPEX Estimated Cumulative Cashflow

R 1400 000 000.00

R 1200 000 000.00

R 1 000 000 000.00

R 800 000 000.00

R 600 000 000.00

R 400 000 000.00

R 200 000 000.00

R 0.00
Dec-14 Apr-15 Jul-15 Oct-15 Jan-16 May-16Aug-16 Nov-16Mar-17 Jun-17 Sep-17 Dec-17 Apr-18 Jul-18 Oct-18 Feb-19May-19Aug-19 Dec-19Mar-20 Jun-20 Sep-20 Jan-21 Apr-21



Total Estimated

Cumulative

Date ADF Liner Other Works Cashflow| Estimated Cashflow
Jun-15 R 0.00 R 10 146 923.28 R 10 146 923.28 R 10 146 923.28
Jul-15 R 0.00 R 10 146 923.28 R 10 146 923.28 R 20 293 846.57
Aug-15 R 0.00 R 10 146 923.28 R 10 146 923.28 R 30 440 769.85
Sep-15 R 8103 115.31 R 10 146 923.28 R 18 250 038.59 R 48 690 808.45
Oct-15 R 8103 115.31 R 13 529 231.05 R 21 632 346.36 R 70 323 154.80
Nov-15 R 8103 115.31 R 13 529 231.05 R 21 632 346.36 R 91 955 501.16
Dec-15 R 8103 115.31 R 13 529 231.05 R 21 632 346.36 R 113 587 847.52
Jan-16 R 8103 115.31 R 13 529 231.05 R 21 632 346.36 R 135 220 193.87
Feb-16 R 10 128 894.14 R 13 529 231.05 R 23 658 125.18 R 158 878 319.06
Mar-16 R 10 128 894.14 R 13 529 231.05 R 23 658 125.18 R 182 536 444.24
Apr-16 R 10 128 894.14 R 13 529 231.05 R 23 658 125.18 R 206 194 569.42
May-16 R 10 128 894.14 R 13 529 231.05 R 23 658 125.18 R 229 852 694.61
Jun-16 R 10 128 894.14 R 13 529 231.05 R 23 658 125.18 R 253 510 819.79
Jul-16 R 30 386 682.41 R 13 529 231.05 R 43 915 913.46 R 297 426 733.25
Aug-16 R 30 386 682.41 R 13 529 231.05 R 43 915 913.46 R 341 342 646.70
Sep-16 R 30 386 682.41 R 13 529 231.05 R 43 915 913.46 R 385 258 560.16
Oct-16 R 30 386 682.41 R 40 587 693.14 R 70 974 375.55 R 456 232 935.71
Nov-16 R 30 386 682.41 R 40587 693.14 R 70 974 375.55 R 527 207 311.26
Dec-16 R 7 211 105.70 R 40 587 693.14 R 47 798 798.84 R 575006 110.10
Jan-17 R 7 211 105.70 R 40587 693.14 R 47 798 798.84 R 622 804 908.94
Feb-17 R 7 211 105.70 R 40 587 693.14 R 47 798 798.84 R 670 603 707.78
Mar-17 R 7 211 105.70 R 40587 693.14 R 47 798 798.84 R 718 402 506.63
Apr-17 R 7 211 105.70 R 40 587 693.14 R 47 798 798.84 R 766 201 305.47
May-17 R 7 211 105.70 R 40587 693.14 R 47 798 798.84 R 814 000 104.31
Jun-17 R 7 211 105.70 R 40 587 693.14 R 47 798 798.84 R 861 798 903.15
Jul-17 R 7 211 105.70 R 40587 693.14 R 47 798 798.84 R 909 597 701.99
Aug-17 R 7 211 105.70 R 40 587 693.14 R 47 798 798.84 R 957 396 500.84
Sep-17 R 7 211 105.70 R 40587 693.14 R 47 798 798.84 R 1 005 195 299.68
Oct-17 R 7 211 105.70 R 40 587 693.14 R 47 798 798.84 R 1 052 994 098.52
Nov-17 R 7 211 105.70 R 16 235 077.26 R 23 446 182.96 R 1 076 440 281.48
Dec-17 R 5001 923.03 R 16 235 077.26 R 21 237 000.29 R 1097 677 281.76
Jan-18 R 5001 923.03 R 16 235 077.26 R 21 237 000.29 R 1118 914 282.05
Feb-18 R 5001 923.03 R 16 235 077.26 R 21 237 000.29 R 1 140 151 282.34
Mar-18 R 5001 923.03 R 16 235 077.26 R 21 237 000.29 R 1 161 388 282.62
Apr-18 R 5001 923.03 R 0.00 R 5001 923.03 R 1 166 390 205.65
May-18 R 5001 923.03 R 0.00 R 5001 923.03 R 1171 392 128.68
Jun-18 R 5001 923.03 R 0.00 R 5001 923.03 R 1176 394 051.71
Jul-18 R 5001 923.03 R 0.00 R 5001 923.03 R 1181 395 974.74
Aug-18 R 5001 923.03 R 0.00 R 5001 923.03 R 1 186 397 897.77
Sep-18 R 5001 923.03 R 0.00 R 5001 923.03 R 1 191 399 820.81
Oct-18 R 5001 923.03 R 0.00 R 5001 923.03 R 1 196 401 743.84
Nov-18 R 5001 923.03 R 0.00 R 5001 923.03 R 1 201 403 666.87
Dec-18 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1 204 654 916.84
Jan-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1 207 906 166.81
Feb-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1211157 416.78
Mar-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1 214 408 666.75
Apr-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1217 659 916.72
May-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1220911 166.69
Jun-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1224 162 416.65
Jul-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1227 413 666.62
Aug-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1 230 664 916.59
Sep-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1 233 916 166.56
Oct-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1237 167 416.53
Nov-19 R 3 251 249.97 R 0.00 R 3 251 249.97 R 1 240 418 666.50
Dec-19 R 5960 624.94 R 0.00 R 5960 624.94 R 1246 379 291.45
Jan-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1 252 339 916.39
Feb-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1 258 300 541.34
Mar-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1 264 261 166.28
Apr-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1270221 791.23
May-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1276 182 416.17
Jun-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1282 143 041.12
Jul-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1 288 103 666.06
Aug-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1 294 064 291.01
Sep-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1 300 024 915.95
Oct-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1 305 985 540.90
Nov-20 R 5960 624.94 R 0.00 R 5960 624.94 R 1311 946 165.84
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APPENDIX A: LIFE CYCLE COST ASSESSMENT SPREADSHEET

Table 10: Costing Assessment Site 1 CAPEX

CAPEX GTE R211 849 521.1

ELEC R 74 000 000.00
C&l R 12 944 528.38
CVIL 0
BMH R 60 204 892.74
LPS R 64 282 800.00
CHEMICAL 417300
Contingency factor 1.50
Liner Contingency 1.25
Discount Rate (Nominal After Tax) 10.40%

NB. Civil Engineering CAPEX costs are included as Phased Liner Installation and AWR/Roads as seen
below.

CONTROLLED DISCLOSURE
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Table 14: Costing Assessment Site 34 CAPEX

CAPEX GTE 225285428 4
CNVIL 0
BMH 72897600
LPS 7202600?
HEC 6700000
C&l R 12 944 52838
CHEMICAL 417300
Contingency factor 1.50
Liner Contingency 125

NB. Civil Engineering CAPEX costs are included as Phased Liner Installation and AWR/Roads as seen
below.

CONTROLLED DISCLOSURE
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Table 16: Costing Assessment Site 38 CAPEX

CAPEX GTE 187405961 1
CMIL 0
BMH 57181532 74
LPS 42862600
ELEC 74000000
C&l R 1294452838
CHEMICAL 417300
Contingency factor 1.50
Liner Contingency 125
Discount Rate (Nominal After Tax) 10.40%

NB. Civil Engineering CAPEX costs are included as Phased Liner Installation and AWR/Roads as seen
below.
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APPENDIX B: AWR PIPE ROUTE DRAWINGS

Figure 2: Site 1 AWR Pipeline Layout
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Figure 3: Site 1 AWR Pipeline Profile
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Figure 4: Site 3A AWR Pipeline Layout
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Figure 6: Site 3B AWR Pipeline Layout
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Figure 7: Site 3B AWR Pipeline Profile
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APPENDIX C: BOOSTER PUMP LAYOUT DRAWINGS
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Figure 8: Site 1 Booster Pump Station location
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Figure 9: Site 3 Booster Pump Station location
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APPENDIX D: ASH PIPELINE LAYOUT DRAWINGS

Figure 10: Site 1 Ash Pipeline Layout
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Figure 13: Site 3A Ash Pipeline Profile
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MECHANICAL ENGINEERING DESIGN

APPENDIX E

Ash content [%] - as received FLRIEY
Ash Pump centre line [m.a.m.s.1] 1 860 703
Ash Disposal pipeline diameter [NS] 300
Ash Dispesal pipeline wall thickness [mm)] ]
Deposition velocity, Vi, [mis] 28
System resistanse [KPa/m] 0203
Shiftduration [hrs] 12
Slurry mixture capacity, Q,, [m Thr] 505
Ash threughput, M, [Tph] 1632
Water threughput, @, [m “hr] f43
Density - slurry [kg/m™. ., 1 206
Meter efficiancy [%) a5
V-Belt efficlency [%) ay
Safety facter for wern pump Im pallers [%] m
Metso HV2ED C5 B258
Max, impeller tipspead [mis] 33 8301
Impelier dia. [m] 06 14
Spead [rpm] 1050
Head [m] &R From pump curve
Efficiency [%] nE
Efficiency de-rating ratio [%] a8 EEA
Energy cost - lost revenus [cfkWhr] 600 BaB oo 56 At e Ba 2 9532 128 RERER 1189 1285 1338 1511 1632 1762 1803 058 22240 398
Escalation on energy costs [% per annum] a
il H 3 3 5 ] T ] [l 0 T = §EJ 1 i e i 18 i)
7016 2018 2017 2098 2018 pir) 2021 | 2022 | 2 028 2025 | 2030 | 2031
[Burn Fian [Tpa] 5 400 oon & A0 000 5 400 00d 5 400 000 5 400 000 £4D0 000 | 5 400 000) 5 460 000] 5 400 R0 | 5400 000 5 400 000 |5 400 GOO| S 400 DO0| 5 400 000] & 4t T X
Ash Production [Tpa) 1513620 1513620 15613600 15813 620 14613 620 T51a 6.0 20210 1151 VE13EI0F1 513 B20] 15136200 1 5136200 1 S13 B0} 15136200 1 513620] 1 513 E20] 1 136 215} 7¢
Ash Pumping time [hra] EELT & 709 B 845 8 845 8845 B B45 12 B 846 B 848 6046 & 946 0 646 B 54 ) Boan XL [FiiE] AATd 2236
Booster
Blie 1 TR Site 38 Sita 1 R ERadE
1 6&0 1708 1725 1674 170 T 708
193 483 E43 133 453 4
EX] 5000 3500 3000 %mqo %Tn_o
Head logs dus to friction [m] 101 44 101 87 87 a7 i] 7] a o L1} o a 1] i} o o 1] i}
Total head required [m] ] W25 168 EEE] SEIN EEE
i 2 K] F] 2 el 2 i} g i} 1] (1] o 0 t] i 1] 1] [} 1]
2462 3252 3152 [T§1] og [11] oo og V1] K1) 0o on oo oo oo oo
A 7 S0 B SED H 1] o0 1] oo ng og no oo nn Go on oo oo
itz ] N:7E] 1] 0 ] ] ] ] ] ] ] ] ] ] ]
0 EE]
500 Hi
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[T 156 0 0 Q 1] 0 0 1] ] [1] 0 i i i 1 0 0
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Figure 16: Mechanical Engineering Design Input Parameters
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Table 20: Mechanical Engineering Energy Consumption Site 1

Energy Consumption [MWhr]
YEAR | Ash Pumping] AWR Pumping
2017 4577 4129
2018 4 577 4129
2019 4746 4141
2020 4 879 4 141
2021 4 974 4 141
2022 5 050 4141
2023 5126 4 141
2024 b 257 4176
2025 5333 4153
2026 5409 4 153
2027 5 466 4153
2028 5 543 4153
2029 5600 4 153
2030 5731 4 164
2031 4 396 3 351
2032 2 969 2 525
2033 1 503 1700

10 O RPN IS0~V D WN -

Table 21: Mechanical Engineering Energy Consumption Site 3A&38

Energy Consumption [MWhr]

YEAR | Ash Pumping] AWR Pumping

2017 5870 1619 1 3B
2018 5870 1619 2 3B
2019 5 870 1619 3 3B
2020 5 870 1619 4 3B
2021 5 870 1619 o 3B
2022 5 870 1619 6 3B
2023 5870 1619 7 3B
2024 5870 1619 8 3B
2025 5 946 1619 9 3B
2026 6 061 1619 10 3B
2027 6 175 1619 11 3B
2028 6 289 1619 12 3B
2029 7 327 7 473 13 3A
2030 7 327 7473 14 3A
2031 7 327 7473 15 3A
2032 7 327 7473 16 3A
2033 7327 7473 17 3A
2034 5495 6 097 18 3A
2035 3 663 4721 19 3A
2036 1831 3 345 20 3A
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