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Tabte C.1-1: Construction Costs and Dishursement Schedule for Case Aand B

Moreiele 2 . (Unit: ,000Rand)
‘Total | 2 3 4 5

Item 1998 1939 2000 2001 2002
Case A 87,591 - - 6,364 38,628 31,633
Bulk 59418 - - 20,135 29,530 9,754
- Intake and Pump Station 303 - - 303 - .

- Raw Water Pipeline 56 - - 56 - -

- WTW and Pump Station 10,230 - - 5,145 5,t45 -

- Bulk Supply Pipelines 46,385 - -1 13916 23,193 92N

- Regionat Rescrvoirs 1,600 - - 480 860 320

- Pump Staticns 784 - - 238 392 157
Retail 28,173 - - 5,635 16,904 3,635
- Scrvice Reservoir- 4,565 - - 913 2,139 913

- Reticulation Pipelines 22,738 - - 4,548 13,643 4,548

- Standpipes 870 - - 174 522 174
Yard Connection - - - - - -
Case B 122,422 - -| 33,096 67,002 22,324
Bulk 61,962 - - 251,004 30,726 16,232
- Intake and Pump Statien 454 - - 454 - -

- Raw Water Pipeline 56 - - 56 - -

- WTW and Pump Station 10,290 - - 5,145 5,145 ; .

- Bulk Supply Pipelines 46,385 - -] 13,916 23,193 9,21

- Regional Reservoirs 3,600 - - 1,080 1,800 720

- Pump Stations 1,177 - - 153 5804 . 235
Retail 44,950 - - 8,998 26,994 - 8998
- Service Reservoir 11,320 - - 2,264 C 6,921 0 2,264

- Reticulation Pipelines 32,998 - -1 6600] 19,799 6,600

- Standpipes . 672 - - 134 403 1
Yard Connection 15,470 - - 3,094 9,282 3,094
Case B-A 3484 - - 7326 20,569 6,936
Bulk 2,544 - - 869 L197 479
- Intake and Pump Station 151 - - 151 - -

- Raw Water Pipeline - - - - - -

- WTW and Pump Station - - - - - -

- Bulk Supply Pipelines - - - - - -

- Regional Reservoirs 2,000 - - 600 1,000 400

- Pump Stations 393 - - 118 197 79
Relzil 16,817 - - 3,163 10,090 3,363
- Service Reservolr 6,755 - - 1,351 4,053 1,351

- Reticulation Pipelines 10,260 - - 2,052 6,156 2,652
- Standpipes (198) - - {40) {(11%) {40)
Yard Connection 15470 - - 3,004 9,282 3,094
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Table C.1-2 Disbursement and Project Cost for Case A and B : Moretcle 2

(Unit; ,0O0Rand)

1 2 3 4 5

Jtem Total 1908 1599 2000 2001 2002

Casc A 'Tolal 213,268 6321 4558 Shles] t0rs38| 42942

Bulk {#)Direct Construction Cost § 59418 - 1o 530 9,354

(HPAG (Dx 15%)] 8913 - 3,020 44201 - 1,463

(3)Base Cosl (DD 68,231 - -boaass| 33959 11,217

{4)Engineeriag Fee (O 10%] 6833 - 1,708 1,708 1,708 1,708

£5)Misceltaneous (x 2% 1,188 - 594 594 - -

{6)Istitutioml Suppori (x 2.5% 1,708 42 43 342 M2 n

{NSub-Total By S)HE] 78000 342 2644 25799 36009 13,267

{8)Physical Contingency (Bx 15%] 10,250 - . 3473 5.004 1,633

{9 Price Bscatation{ 107412} | (T)+(B)x 38,481 34 555 6891 19,076 9,127

(10)Sub-Tolat (B)+(%) 48,734 34 sss| 13162 24170 10,809

Tolal (1% 126,791 are|  Aue| 3896 6ou7s| 24076

VAT 19%| 12,75t 53 448 5455 8,425 37

Graad Tota! 144,542 28] 3647] sdi6f 68503 27497

[Reta {1} Direct Comtraction Cost ) 28,173 [ 5635] 16904]  5.635

(HP&G (h)x 15% 4,226 - 845 2,536 845

{3)Base Cost (13+(2) 32,399 - . 6450 19,439 6,430

{4)Engineering Fee (3x 10% 1240 - 810 810 510 810

(5Miscetlancous - - - - - -

(&) lntitutiomi Development (I 2.5% 810 152 i62 162 162 . 162

(DHSub-Total (+(HH6)] 36,449 162 972 74521 041t 14852

(8)Physica] Colingency (G 15% 4,860 - - m 2916 C 972

(9)Price Escalation(10%/3) | (7)+(B)x 18,978 16 204 2,788 10826} 5,143

{10)Sub-Tatal (B)4() 23337 16 4] 3760 | 13142 6,115

Total (T)+(10) 60,286 WL L1I6] na2r) M153| 13366

VAT 4% 8440 25 165 1570 4,781 1599

Grand Tota] 68,726 203 EML] 12762 38935 15,466

Case B Tolad ' 286,360 72| seedl 70037) MH9089| 39148

Bulk (1)Direct Comtruction Cost | - 61,562 - -l 2004 30726] 10,232

(PG M 15%] 9294 - - 3,151 46509 1,535

(3)Base Cost (1)+{2) 71,256 - S 24354] 35035 11,767

{4)Euvgineering Fee T @w 10%| 102 - 1,781 1,781 1,781 1,781

{5)Misceltanecus x 2% 1,239 . 620 620 . -

(6)Tndtitutional Support 3 25% 1,781 356 356 356 35 356

(FiSub-Tolat ADHa S| 8140 356F  2757| 26911 Aar4rs] 13905

{8)Physical Comtingeecy B 15%] 10688 - . 3613 5300 1,765

{9)Price Esahtion 10% /) | {M+(8)x 49,139 LS 5191 10107| 19851 9,567

{10)Sub-Total (8)4(%) S0828 % s9]l 1,730 25151 13,332

Total (T+{10) 132,230 3921 3336| 40642) o2624| 25237

VAT 14%) 18512 55 47 5.600) 8,767 3,533

Grand Tota! 150,742 47| 3803] 46331) 71L.%1] 28770

Retail () Pirect Construction Cosl 44,990 - - 39|  269M 8,998

 (QPRG (on 15%] 6740 - . 1,350 4049 1,350

{3)Base Cost (D2} 51,739 - -{ 103s8] 310831 10348

(4)Engioecring Fes G 10% 5174 1,293 1203 1,293 1,293

{(SHMiscellanecus - - - - - -

{S)instinutiomal Development O 25% 1293 259 259 | 259 . 289 259

_ {T)Sub-Tota} (DHDHSHE)| 58,200 259 1552{ 11,900] 32%95] 11500

(8)Physical Comingency (x  15% 7,761 . - 1,552 4656 1,552

(S)Price Excalation(10%/2) | (1)+{8)}x 30,306 25 326] . 4453 17289 8213

{10)Sub-Total (8yH9) 38,065 % 226 6005 21945 9,765

Total (Ty+{10) 96,272 2851 1878 17905{ 54540) 21,665

VAT 14%] 13478 40 263 2,507 7636 3,033

Crand Total 169,750 324] 2,141 20411| 62076] 24698

Yard {(1}Direct Comtruction Cost 15470 - - 3,004 9,282 3,094

Comnection  (2)Price Escalation( 10%/2) (hx 1an - - 1024 4308 1,889

Totat (L3+(2) 22,691 - - 418 135%0 4,983

VAT ug| 37 - - 577 19| © ess

Grand Total 25,868 - - 4695) 15492 5,681

Case B-A |Buik 6201 15 156 1915 2,788 1,323

Retsil 41,024 121 800 76301 23241 9,232

Yard Connection 25,868 - - 4695] 15492 5681

Total 73002 130 0561 14,240 41,531 16236
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Table C.1-3 : Annual Operalion and Maintenance Cost for Case A and B : North Mankwe

(Case A) Annust Water Production : 1,147,210 kI (Unir: DGR and)
_ ] Hulk Water Supply Retail Supply
Itemy Raw Water Flectricity Chemicals Salaries | Maintenance Administration Total
Urit Cost | 0.013 RAL 015 Rl 004 RAG] 0025 RAY 0015 RAljSub-Fotat | 204,900 Riyeac
Fscalation 0% 3% O% % 0% 0%
Year )
5 199.49 4589 1721 | 30648 | 20490 511.08
L (Vaokar o] T asme L 8868 T T 1 SIS | 520000 7 i | 897,06
? 21164 45.39 2868 17.21 318.13 5232
8 799 45.89 28.68 .2 324.68 529.58
) 224.53 45.89 28.68 7.2 an 536.12
10 231.28 4589 | 2368 17.24 33795 - 54285
11 233.20 45.89 2368 17.21 344.89 549.79
12 24335 45.89 28.68 17.21 35204 556,94
13 2521 4589 28.68 17.24 359.40 ' 564.30
14 260.29 4589 2868 17.21 366.98 571.88
15 268.10 4580 28.68 17.21 37479 579.69
16 276.14 45.39 28.68 . 12.21 33283 587.73
17 284,42 45.89 28.68 17.21 391.12 596.02
13 292.96 4539 28.68 17.21 399.65 © BOA.55
9 30175 - 45.89 868 | 1121 408.44 613.34
20 31080 45.89 2868 11.21 41749 62239
21 3.2 4583 28.88 .2 426.81 63LTY
22 329,73 45.89 28.68 7.2 43642 641.32
23 339.62 4539 23.68 na 44631 $51.21
24 . 34981 15.89 28.65 1.2 456.50 651.40
25 360,30 45.89 25.68 17.21 466.99 674,89
26 kR 45.89 28.68 17.21 477.80 68270 .
27 382.24 45.89 28.68 17.21 488.93 693.83
28 39271 45.89 2868 17.2 500.40 765.30
29 405.52 45.89 23.68 17.21 512.21 1
30 417.69 45.89 28.68 17.21 524.38 729.28
{Case B) o _ Annual Water Production: 3,059,226 Kl {Urit: DO0Rand)
Bulk Water Supply Retail Supply
Ttem Raw Water Electricity Chemicals Salaries | Maintenance Administration Total
Unit Cost | 0.013 R 035 RA| 004 RA]  0.025 RAJ] 0.015 RAd [Sub-Total | 507,300 Riyear
Escalation 0% 3% 0% ) 0% 0% 0%
Year
5 531.97 12237 ] _sor30
7 - 564.37 12237 848.88 507.30
8 $81.30 12237 76.48 45,89 38581 } 50730
e s98.74 - {12237 76.48 45.89 883.25 507.30
10 616.70 12237 7648 | 4589 901.21 507.30 _
11 635.20 12237 76.48 45.89 919.71 507.30 1,427.0
12 654.26 122.37 76.48 45.89 938.77 507.30 1.446.07
13 67389  § 12237 76.48 4539 953.39 507.30 1,465.69
14 694,10 32237 | - 1648 45.89 978.61 507.30 1,485.91
15 71493 - | 12237 | 7648 45.89 999.43 507.30 1,506.73
113 736.37 12237 76.48 45.39 1,02088 | 50730 1,528.18
17 758.47 12231 | 7648 45.89 1,04297 | 507.30 1,550.27
18 8.2 12237 76.48 45.89 1,065.73 | 50730 1,573.03
19 304.66 1223 76.48 45.89 1,060.16 § 507.30 1,596.46
20 g880 | 2w 7648 | 4589 1,113.30 | 50730 1,620.60
21 853.66 12237 76.48 45.89 1,138.17 | 50730 1,645.47
22 8. 1237 | 648 45.39 1.163.78 | 507.30 1.671.08
23 905.65 12237 %48 4589 1,190.16 | 50730 1,697.46
24 932.32 12237 76.48 45.89 1,247.32 | 50130 1,724.62
25 26080 | 12237 | 7648 45.89 1,24531 { 50730 1,752.61
26 989.63 12237 76.48 45.39 1,274.13 { - 507.%0 1,781.43
27 3077 1,019.31 12237 76.48 45.89 130382 | 50730 181112
28 .77 . 1,049.89 122.37 76.48 4589 133440 | 507.30 1,841.70
29 M 1.081.39 122,37 76.48 45.89 1,36590 | 507.30 1,873.20
30 39.77 1,113.83 122 37 76.48 45.89 1,398.34 | 507.30 1,905.64
Vol.d4 Moretele 2

C-3



Table C.1-4: Different Local Struc

ture Models (Retail Supply)

Service Level A
Siruclure Model 1 Structure Model 2
Size al ity: ¢.g. Medium: ¢.8.
350 Houscholds 800 Housc¢holds
2100 Pcople - 4800 People
Mngt. 1 Water Commiltee: Water Committee:
- Chair person - Chair person
- Vice Chair - Vice Chair
- Secretary - Secretary
- Treasurer - Vice Sccretary
- Treasurer
Staft | Watcr Bailiff (x 2) Bookkeeper / Administrator
Water Bailill (x 2)
. Part-time employee/s. * Part-time employee/s.
. Functions may be combined.
Service Level B
Structure Model 3 Structure Model 4
Size | Small Community: ¢.g. Medium: ¢.g.
350 Houscholds 800 Houscholds
2100 People 4800 People
Mngt. | Water Committee: Wéle_r Committee:
- Chair person - Chair person
- Vice Chair - Vice Chair
- Secretary - Secrctary
- Treasurer - Vice Secretary
- Treasurer
Staft | Pipe / Mcter Maintenance (x1) : Bookkeepcr' / Administsator (x1)
Meter Readers / Collection Officers  (x 2) | Pipe / Meter Maintenance (x2)
' Metcr Readers / Collect. Officers  {x
_ 2)
. Some permanent positions.
. Functions may be combined. . Some permanent positions.
Vol.4 Moretele 2
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Table C.1-5:

Costing of Alternative Structure Models / Options

Stipend / Employment Cost per Position

Role / Position Cost (R)
Monthly Annually
Water Commiltice:
Chairperson 75 900
Vice Chairperson 15 900
Secretary 5 S00
Vice Scerclary 75 - 900
Treasurer 75 900
Bookkeeper / Cashier ( ?art-lime) 500 6000
Bookkeeper / Cashier (Full-time) 2000 24000
Operator {Valves, pumps, plant)(Part-time) 450 5400
Maintenance Workes (Part-1ime) 450 5400
Collections / Water Bailiff {(Part-time) 200 2400
Application of Costs per Position to Structure Medels
Organisational Model Cost(R)
- Monthly Annually
Model 1:
Service Level A
Smatll Community 700 8,400
Model 2:
Service Level A
Medium Community 1,275 15,300
Mode] 3:
Service Level B '
Small Community 1,150 13,800
Mode} 4:
Service Level B
Medium Community 3,675 44,100
Vol.4 Morctele 2
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Table C.1-6 : Administration Cost For Retail Supply : Moretele 2

Service Level A Service Level B
Calculated
Population Cost (R) Cost (R)
Settlement/ Community Monthly | Anoual | Monthly ; Annual
1 LefisgMmutlestad 5,440 1,275 15,300 3,675 44,100
2 1efiswane D R | . X 15,3000 3,675 44,100|
3 Ramantsho 880 700 8,400 1,150 13,800]
__ng_‘mph!asc 448_ o 700 8400 1,150 ¥3,800
S Moleisi 1,664 700 8,400 1,150 13,800
& Marapyane S 21,504 1,275 __LS,EQD 3,675 44,10_0'
| 7 Opgergied 1,856 700 8,400 1,150 13,800
8 Ga-Ramantshanie 14,720 1,275 15,300 3675| a4 00'
9 Kalkfontein 9,600 1,275 15,300 3675) 4
- Sub-Toalof Morerele 2Ba . | sis2| | eus| - diojeo} s - mrs| . as
10 Lefifi 12,160 1,275 15,300 3,675 44,100
11 Rapolokwane 5,504 1215 35,300 3,67 44,100
12 Novmao 538 W] 8400 1,150 13,800
13 Bamckgoko 9,600 1,275 15,300 3,675 44,100
14 Phake C 2,304] 0; 8,400 1L,ISO] 13,800
15 Phake B 1,280 700 8,400 1,150 13,800
16 Phake A 2,240 700 8,400 1,150 13,800
17 Mantiole _ 15,300 3,675 |
' Sub-Totol of Moressle 2 Wese | o zse| s sapml 193] - B0
TOTAL 104,768 17,075 204,500 42,275 507,300
Vol.4 Moretele 2



Table C.1-7 : Preliminary Tariff Setting for Case A and B

Moretele 2
Bulk Waler Tarifl :
Annual Reserve for Loan Butk Tariff
Production O&M Cost Replacement | Repayment Total (Unit Cost)
(KL) (OGOR) (O0GR) {DOOR) {VOOR) (R/KL)
5)=
2 3 ¢ _
O @) ®) @ oy ©=6YO
Casc A| 1,147,210 312.16 146.25 0 458.41 0.40
CascB| 3,059,226 83244 411.72 521.67] 1765.83 0.58
Retail Water Tarifl
Annual | Bulk Water Loan Retail Tariff
Waler Sales| Purchase O&M Cost Repayment Total {Unit Cost)
(KL) (CO0R) (0O0R) (000R) (COOR) {(R/KL)
- (1= (11w
M |@r0x®| O 10) o onp10] D=1
Case A 975,128 458.41 204,90 0] 663.31 0.68
Case B| 2,600,342 1765.83 507.30 5457.3%1  7730.52 2.97
Consumption Monthly Tariff Share of Income
Average |Low-lncomg  Average | Low-Income| Average | Low-Tncome
(ki/m/hh) | (ki/myhh) | (R/mvhh) {R/mvbh) | 1L446R/m 137R/m
{13) (14)  [15)=(12)x{13[16)=(12)x(14} (15)/1,446| (16)/337
Case A 4.80 4.80 3.27 3.27 0.2% 1.0%
Case B 13.06 4.80 lgs1 14.27 2.7% 4,2%

Reserve for Replacement : Replacement Cost for Pumps, Interest Rate {Deposit)5%, 15ycars
Loan Repayment : Interest rate 8%, 20yzars equal repayment
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Table C.1-9: Project Cost and Allocation for Case C : Moretele 2

(Unil: ,000Rand)

Item Proeject Cost E]Sh]E g;l \ S!:agr‘e 2, 4
Totat 330,984 | 100.0%] 213,268 | 100.0%] 117,716 ] 100.0%
Bulk (1)Dircct Construction Cost | 61,962 | (45.7%)] 59418 | (46.9%) . 2,544 | (29.0%)
Supply (QP&G 92941 (6.9%)] 8&913| (7.0%) 82| (4.4%)
(3)Base Cost 71,256 | (52.6%)] 68,331| (53.9%)] 2,926 | (33.4%)
(4)Enginecring Fee 2926F (53%) 6833| G4am|  293) (3.3%)
(5)Miscellancous 12391 (09%)] 1,188} (0.9%) 51| (0.6%)
(6)Institutional Support 1781 (13%)] 1,708] (1.3%) Nl (08%)
(7)Sub-Total 81,403 | 60.1%)| 78,060 | (61.6%)| 23,3421 (38.2%)
{8)Physical Contingency 10,688 (7.9%) 10250} (8.1%) = 439| (5.0%)
(9)Price Escalation(10%/a) | 43,460 ] (321%)| 38.481| (303%)] 4,979} (56.8%
{10)Sub-Total 54,148 | (39.9%) 48,731] (384%)]  5.418| (61.8%)
Total 135,551 (100.0%)| 126,791 K100.0%)]  &760 [100.0%)
VAT . 18,977 17,75t 1,226
Grand Total 154,528 | 46.7% | 144542 67.8%] 9986] 8.5%
Retail (1)Direct Construction Cost | 44,998 | 3s0%)| 28173 | 6. 79%)] 16,817 (29.0%)
Supply (2)P&G 6145 7% 4226 0B} 2,523 4.4%)
(3)Base Cost 51,739 | (43.8%) 32399 | (53 7%)| 19,340 (33.4%)
(4)Engincering Fee 5174 | @4%F 3240 4% 1,934 (3.3%)
(5)Miscellancons -1 (00%) (0.0%) -1 ©0%)
(6)Institutional Development] 1,293 | (1.1%) 810 (1.3%) 483 | (0.8%)
{7)Sub-Total 58,206 | (49.2%)] 36,449 | (€0.5%)| 21,757 | (37.5%)
(8)Physical Contingency 7,761 (6.6%) 4860} (8.1%) 2,901 | (5.06)
(9)Price Escalation(10%/a) | 52,275 | (442%)| 18978} (31.5%)| 33,298 | (57.5%)
{10)Sub-Total 60,036 | (S0.8%)| 23.837] (39.5%)| 36,199| (62.5%)
Total 118,242 [100.0%)| 60,286 100.0%)] 57,956 (100.0%)
VAT - 16,554 8,440 8114 |
Grand Total 134,796 | 40.7%) 68,726| 32.2%] 66,070| 56.1%
Yard (1)Direct Construction Cost | 15,470 | (42.3%) . 15,470 § (42.3%)
Connection (2)Price Escalation{10%/a) | 21,074 | (57.7%) - 21,0741 (57.7%)
Totat 36,544 (100.0%)] - 36,544 [100.0%)
VAT - 5,116 - 5,116
Grand Total 41,660 | 12.6% -| 00%] 41,660 354%
Project Cost | Stage 1 Stage 2
Bulk Supply 154,528 | 100.0%] 144,542 93.5%] 9986 65%
Retail Supply 134,796 | 100.0%] 68,726] sS1.0%} 66,070| 49.0%
Yard Connection 41,660 | 100.0% -1 oozl 41,660| 100.0%
Total 330,984 [ 100.0%] 213,268 | 64.4%] 117,716] 35.6%
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Table C.1-10: Project Costs for Case A and B at 1997 Price : Morelele 2

(Unit: ,000Rand)

Yeas 1 2 a 4 s

Ttem Total 1995 1599 2000 2001 2002

Case A Tolal 141,768 sl g4l 42973} Firesal 25645

Bulk ()Direct Constrution Cost 59,418 - <1 o20a3s) 20530 9,754

(JP&G mx 152 8913 - 3,020 4429 1,463

{3)Base Codt (1)) 68,331 - -l 2ass] mese] 1217

(4)Eagiacering Fee (Gx  10%] 681 onws| s 1,708 1,708

(5HMisceltuncous hx 2% 1,188 - 594 594 . -

(6)ntitational Support (O 25% 1,708 142 342 az| a2 32

(7)Sub-Total (A (S(6) | 78,060 2| 26| o] sme| 12

{8)Physical Conlingency G 15%] 10250 . | 3am 5004 1,653

Total (T)+8) 88,310 M2 2644 20272 4nn02| 14049

VAT 4% 12360 43 | 408 5,754 2093

Grand Total 100,673 39| 3014] 33370 46857 in.042

Retail (1Direct Comstruction Cost 23,173 - 3615 16,904 5,635

(QP&G (O is%| 4,226 - - 845 2,536 845

(3)Base Cost )+ 32,399 . .|  ea4s0] 1943 6,450

{(#)Englneering Fee e wR| 3210 - &10 310 310 810

{5)Miscelluneous - - - - - -

{6)stitutiona] Development (Jx 25% 810 162 162 1621 . 162 162

{MSub-Total GIHA)HSHE) | 36,449 162 9127 452 41 7,452

{5)Physica! Contingency Gx  15%] 4360 - 92 2916 972

Total (F)H(E) 41,309 162 o2  sa2a| ;21| B4

VAT 14z| 5783 23 36| 1,179 3,266 1179

Grand Total 47,092 185| Lies| 9603] 26593 9,603

Case 8 Tetal - i97,82) 7ot a313| sye7a| rersoe| 36726

Bulk {1)Dirext Comtruction Cod 61,962 -| 2004 307261 10232

(PEG (s 15%] 9294 -1oast| o asee 1,535

(3)Base Cont (1)4(2) 71,256 C-bo2asa] - 3sas) na

(4)Engineering Fes G 10%] %26 -1 w781 1,781 1781 1781

(S)Miscelluncous (x 2% 1,239 - 620 - 620 - -

{S)Institutiom} Suppont Gy 25% 1,781 356 35 355 356 as6

{T)Sub-Total EHHSHE) | 81,403 36| 2757 6911  37473] 13505

{8)Physical Conlingency Gx I15%] 10,638 . -1 s 5301 1,765

Total M 9m1 356] 2757y 36535 4297 15670

VAT 14%] 12,893 50 35! 427s) osoma| 2194

Grand Total 104,934 06] 3143 3as0el  4g76t| 17864

Relail (1)Direct Construction Cost 4,990 - 89981 2699 3,993

(PG ) (M 5% 6749 - 1350 4,049 1,350

(3)Base Cost (1)+(2) 51,739 - .| 10348] 31043] 10,48

(4)Engineering Fee O 1% 514 -l L2293 . 1.293) 1293

(5)Miscelluneous : - . . . - .

{6)Tmtitutional Development Gr 25%] 1203 259 259F 259 259 759

(NSub-Totzl (H(4)H{5)+(6) 58,206 259 1552 1190G| 32595| 11500

{8)Physical Contingency G 15% 1761 . -1 15852 46561 1,552

Total (T3+(8) 65,967 2591 - 1852 13452 37252 13482

VAT MRl 9235 36 a7f 1883 s2s| 1563

Grond Totel 75,202 295| 1,769) 1533S| 467 15335

Yard (1) Direct Comtruction Cost 15.470 - 3,004 9,282 3,04

Comnection VAT %] 218 - 433 Ll |

Grand Total 17,636 - <] asy) 1es81] 357

Case C (Cost for Up-Grading) Year 6 7 8] 9l 10

. 2003 2004] | 2008 2006] 2007

Bulk 4310 17 120] 1439 1,504 822

Refail 28,110 110 661 5732 15874 5,732

Yard Couneclion 17,636 - 1 3snl 105m 352

Total 50,056 127 790] 10698] 25350] 10083
Vol.4 Moretele 2
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Table C.1-11: Project Cost and Allocation for Case C at 19%7 Price : Morelcle 2

(Unit: ,000Rand)

Stage 1 Stage 2
Item Project ?ost _®p | Own ]
‘Total 197,821 | 100,0%} 147,765 | 100.0%} 50,056 | 100.0%
Bulk (D)Direct Construction Cost |~ 61,962 (673%)| 59,418] (673%)] 2,544 (67.3%)
Supply  (QP&G 9204 (10.1%)f 893 | (10.1%)|  382{(10.1%)
(3)Base Cost 71,256 | (174%)] 68331} (4% 2,926 | (77.4%)
(3)Engincering Fee 1126 @] 68331 (79%) 2930 (2.7%)
(5)Misceltancous 1,239 (3% 1,188 | (13%) 51 (1.3%)
(6)Institutional Support 1781 (9%  1,708| .(19%) 7 (1.9%)|
(7)Sub-Total 81,403 | (88.4%)| 78,060 | (884%)} 3,342 (88.4%)
(8)Physical Contingency 10,683 | (11.6%)] 10,250 | (11.6%) 439 | (11.6%)
Total 92,091 | (100.0%)] 88,310 K100.0%)] 3,781 (100.0%)
VAT 12,393 12,363 5291
Grarnid Total 104,984 | 33191 100,673} 63.1%] 4310| 8.6%
Retail (1)Direct Construction Cost | 44,990 [ (682%)} 28,173 | (632%)| 16,817 | (68.2%)
Supply  (2P&G 6749 (102%)] 4,226 | (102%)] 2,523} (10.2%)
(3)Base Cost 51,739 | (784%) 32,399 ) (784%)|  19.340{ (78.4%)
(4)Engineering Fee sl @8m| 32490 g8s@f 1,934 (7.8%)
(5)Misceliancous -1 ©0%) (0.0%) -l ©o%
(6)Institutional Development 1,293 | (2.0%) 810| (2.0%) 4831 (2.0%)
(7)Sub-Total 58,206 | (882%Y 36,449 | (882%)| 21,757 | (88.2%)
(8)Physical Contingency 71761 (11.8%)| 4,860 | (11.8%F 2,901 | (11.8%)]
Total 65,967 | (100.0%)] 41,309 {100.0%) 24,658 K100.0%)
VAT 9,235 5,783 3,452
Grand Total 75202 38.0%) 47092 319% 28,110 356.2%
Yard (1)Direct Construction Cost | 15,470 15,470
Connection VAT 2,166 - 2,166
Grand Total 17,636 8.9% - 0.0%) 17636 35.2%
Project Cost. Sta: g; 1 ) : 1 S!‘a: ol ZE )
Bulk Supply 104,984 | 100.0%] 100,673] 95.9%] 4310 41%
Retail Supply 75,202 | 100.0%) 47,092} 62.6%) 28110 37.4%
Yard Connection 17,636 | 100.0% - 0.0% 17,636 | 100.0%
‘Total 197,821 100.0%} 147,765 74.79%| ~ 50,056 25.3%
Stage 1 Bulk Supply Ist Tier | 100,673 |  68.1%| 30.9%|
Retail Supply ist Tier | 47,692 31.9%| 23.8%| 1st Tier
Total 147,765 |  100.0%} - 14.7%| 147,765 74.7%
Stage 2  |Bulk Supply 2nd Tier 4,310 8.6%| 2.2%] 2ud Tier
Retail Supply 3rdTier | 28,110 562%] 142%] 4310 22%
Yard Connection 3rd Tier | 17,636 35.2%| 8.9%] 3rd Tier
Total 50,056 | 1000%) 253%) 45,746 23.1%
Total 1 197,821 100.0%
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C4  Economic Analysis

1. Conversion Factor and Calculated Project Cost
Projoect cost which is use for economic analysis must be based on the economic price,
which under perfect market circumstance without any transfer expenses such as tax.
Unskilled labour cost and fuel is assumed to be differing from the economic price in the
project cost,

1. Labour Conversion Factor (LCF)
LCF=  30%

(1) Unemployment Rate

Economie Unemployme |Unemployment Rate
Active nt
Population

Total Black |Colourd  |indians  |White

{North West 9730000  325000{33.4% 1374% 117.6% |12.6% |1.9%
Mpmalanga | 1,147,000]  376,000132.8% 135.8% 127.8% |44% [6.0%

"Source: 1995 October Household Survey (OHS), CSS"

(2) Wage of Labour 1303 R/month
{1997 Feb. Current Price. Average Salaries and Wages and Bonuses per Month)
"Source: Labour Statistics. Employment and salaries and wages,CSS P0242.1, June 1997"

(3) Shadow Wage (Opportunity Cost) of Unskilled Labour

Labour intensive censtruction, as RDP project will maximise community Labour
resources. Under this high unemploymen( circumstance, marginal cost of labour is
assumed very low.

Opportunity cost of labour is estimated by economic value of domestic work as below.

Domestic Work Salaries . 550R/month
Unemployed is assumed ¢o do economic activity Sdays out of 7days
550x5/7= 392.86 R/month

{4) Labour Conversion Factos (LCF)
LCF is calculated as below
Shadow Wage / Nominal Wage
392.86/1303=30%

2. Fuel Conversion Factor (FCF)

Nominal Fuel Cost including tax duly and fevy and it is estimated 30% of consumer
prices.

Fuel Conversion Factor (FCF) which convert nominal price (o the economic price is
calculated as below

FCF= 70%
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Catcutated project cost is estimated preliminary following the manuicr as below.

1) Breakdown Direct Construction Cost of each infrastructual compenent into four
components as a) Labour, b) Matcrial, ¢) Plant and d} Fuel in the same process of
price adjusiment formuta of civil (RDP) contract,

2) Converl cost of unskilled Yabour and fued using 1.CF and FCF respectively.
3) Calculate project cost with the multiptier.
2. Economic Benelit

Under the principte of “With” and “Withoul™ project applied in the cconomic analysis, an
economic benefil for Case C is measured as saving of cost for Iabour 1o be required for
water cartage between residence and standpipe.  In the level of yard-connection, a
beneficiary is planncd to consume 73 lcd or 467 litters per day per household consisting of
6.8 members on the average. Usually, community people use a polycthylenc container
with capacity of 20 litters and wheelbarrow for water carfage.  Assuming {wo containers
can be loaded in a wheelbarrow, it requires about 12 times round trip with average distance
of 100 metess, requiring 15 minutes per trip or 180 minutes (3 hours) per day. ~ On the
other hand, it is reported that a daily unskilled labour costs around R4 10 5 per hour in
rural communitics, which is converted as the economic value at R1.2 to 1.5 per hour
applying the labour convession factor (LCF) as mentioned in the above. Thus, the
economic benefit of the project can be worked oul R3.6 per day or R108 per month per
beneficial houschold.
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Table C.4-1: Direct Censtruction Cost Breakdown and Converted Cost : Meretele 2
Direct Cost Breakdown

{Unrit: ,00CRsnd)

Tota) Labour Materials Placd Fuel
Btemn amount | % | (Skilled) [Unskifled] amount § % | anwunt | % | amount | %
Case A 87,591 21,106 17,783 - 40,901 6,702
Bulk 30418 14933 13,357 25,634 3,203
- Intake and Pump Station 303 76| 5% 61 i5 45 1 15% 167 | 55% 15| 5%
- Raw Water Pipeline 56 14| 5% 11 3 14 ] 25% 22§ 0% 6] 10%
- WTW and Pump Station 102901 2,573 | 25%} 2,058 51| 1,544 {15%] 5660 55% 515| 5%
- Bulk Supply PipeTines 46385 | 11,596 252} 4630 6958 11,506 |25%| 18,554 40%] 4.639| 102
- Regional Reservoirs 1,600 480 | 30% 384 26 240 | 15% 800 | 0% §0f 5%
- Pump Stations 784 196 | 25% 157 a9 118 | 15% 431 | 55% 39)] 5%
Retail 28,173 7272 226 b 15200 1,409
-~ Senvice Reservoir 4,565 1,370 | 30% 1,096 274 685 | 5% 2,283 | S50% 228 | 5%
« Reficutation Pipelines 22,738 56851 I5% 1,137 4,548 3,411 | 5% 12,506 | 55% 1,i37| 5%
- Standpipes 870 218 ] 25% 44 174 131 | 15% 479 | 55% 441 5%
Yard Conneclion -
Case B 198701 31,382 13,007 59,620 8,443
Bulk G1,902% 15,67} 13,938 26933 3420
- Intake and Pump Station 454 114 | 25% 91 23 68 [ 15% 250 | 55% 23| %
- Raw Waler Pipeline 56 14] 25% 11 3 14 | 25% 22 | 40% 61 10%
- WTW and Pump Station 10,260 2573 5% 2,053 5t5 1,544 | 15% 5,660 | 55% 515 | S%
- Bulk Supply Pipefincs 46,385 11,596 | 25%| 4630 6958 11,596 {25%| 13,554 {40%} 4,639 | 10%
- Regional Reservoirs 3,600 1,080 | 30% 8654 216 | 540 15%| 1,800 | S0% 180 5%
- Pump Statiors 1,177 - 204 1 25% 235 59 137 | 15%] 7 647 | 85K - 594 5%
Reusil 2,438 11,814 8749 . 24,179 2,250
- Service Reservoir 11,320 3,396 | 30% 2,717 679 1,698 | 15% 5660 | 50%] S66| 5%
- Reticulation Pipelines 32,998 8,250 | 25% 1,650 6,600 4950 | §5%| 18,149 | 55%| 1,650 5%
___-Suandpioes 612 168 | 25% 34 134 10t | 15% 3N | 5% 34y 5%
Yard Conneclion 15,470 1,868 | 25% 14 3004 2,321 1 15% 8,509 | 55% 714 5%
Converted Direct Cost
TFotal Labour Matedals Plant Fuel
Ttem amount | % | (Skilled) (Unskilled) amount | & | amount | % { 2mounl | %
Conversion Factor 106% 0E| O 100% 100% 0%
Case A 76,746 | 13371 17,783 40,901 4,691
Bulk 32,492 9,597 13,557 23,63% 3,703
- Iotake and Pump Station 228 65 | 25% 61 5 454 15% 167 | 55% 13| 5%
- Raw Water Pipelire 52 12| 25% 11 1 M 2% 22 1 40% 4| W%
- WTW and Pump Station 9716 2212 25%) 2,058 154 1,543 | 15%] 5,660 | 55% 360 5%
- Bulk Supjply Pipelines 40023 | 6726 25%| 4639| 2,087 11,596 |25%| 18,554 [40m| 3247 10%
- Regional Reseqvoirs 1,509 413 | 30% 384 a2l 240 ] 15% 800 | 50% 561 5%
- Pump Stations 745 i69 | 25% 157 12 118 | 15% 431 | 55% 27| 5%
Retzil 24,254 3775 4,226 : 15,207 ‘ 986
- Service Reservoir 4,305 1,178 j 30% 1,096 B2 685 | 15%| © 2,283 | S0% 1601 5%
- Reticulation Pipelines 19,214 2,501 25% 1,137 1,364 340 | 15%] 12,506 | 55% 96| 5%
- Standpipes 735 96 | 25% 44 52 131 |15%] 479 |ss% 30| 5%
Yard Comnnection - ' ) -
Case B 107,693 b 18,556 13,007 59,620 5,910
Bulk 33,895 % 10,230 7,898 13938F | 26933 3,794 )
- Intske and Pump Siation 431 98 | 25% $1 7 68 | 15% 250 | 55% i6| s%
- Raw Water Pipeline 52 12| 25% 11 1 141 25%) - 22} 40% 4| 10%
- WTW and Punp Station 9776 | 2212} 25%| 208 154 1544 [15%|  ses0|ssx| . aso| s
- Bulk Supply Pipetines W0123F 6,726 25%| 4639| 2087 11,596 [25%| 18,554 140%} 3247 10%
- Regional Reservoirs 3,395 929 | 30% 864 65 540 | 15%] 1,800 | S50% 126] s%
- Pump Stations 1,118 253 | 25% 235 18 177 | 15% 647 | 55% 31| 5%
Retaif 39,1261 6,624 4,400 sreel - | z4im 1575F
- Service Reservoir 10,675 2,921 | 3% 2717 0 204 1,698 ) 15% 5,660 | 50% 296§ 3%
+ Reticulation Pipelines 27,883 3,630 | 25% 1,650 1,980 4950 15%] 18,149 | 35% 1,155 %
- Standpipes 568 741 25%] 34 40 101 {1 15% 370 | 35% 24| 5%
Yard Connection 13,072 1,702 § 25% 774 928 2,321 | 15% 8,509 | 55% 5411 5%
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Table C4-2 : Calculated Project Cost at 1997 Constan( Price : Moretele 2 (1/2)

(Unit: VOGRand)

1 2 3 4 5

Ttem total 1998 1999 2000 2001 2002

Case A Tolal 113379 441 173 3 us $6,379 20,271
Bulk {1)Direct Calculated Cost 52,492 . .1 17941 26,06 8475
(HPRG (D« 15%] 7874 - -1 269t asH 1,271

(3)Base Cost A3 60,356 - -] 20632 29987 9,747
(4)Enginecring Fee @ 10%| 6,037 -1 1509 1509 1,509 1,509
{S)Miscellancous (i 2% 1,050 - 525 525 - .
{6)Institutionat Developme {(Ix2.5% 1,509 362 302 302 302 302
(7)Sub-Total Gy (Sp6] 68,962 | 23361 229687 3,798} 11,588

{8)Physical Conlingercy (3¢ 15% 9,055 - - 3,095 4,498 1,462

Grand Total 78,017 Jo2 1,336 26,063 36,297 13,010

Retail (1)Direct Calculated Cost 24,254 - 4851 | 14,552 4,451
(2)P&G (e 15%] 3638 - 728 2,183 728

(3)Base Cost (132 21,892 . -l ssms| 16738) 55
(#)Engineering Fee (3 0% 2,789 . 697 497 697 697

(5 Miscellaneous - - - - - -
{G)imsiitutional Suppart O 2.5% 697 139 139 139 139 139
(7)Sub-Total BRG] 31,378 139 8371 6,415] 115712 6,415
(8)Physical Contingency G 15%] 4184 - - 837 2,510 837

.- Grand Total 35,562 139 837 1.252| 20082 7,252
Case B Total 152,028 sar| arer| anse| mp| 28013
Bulk (1)Direct Calcutated Cost 54,895 - -1 g7ez| 1206 8,927
(P40 o 15%) 8,234 - 2814 4081 1,289

{3)Base Cast (1+2) 53,129 - -lo218577 87| 10266
($)Enginecering Fee G 102 8313 1578 1,578 1,578 1,578
(5)MiseeHancous (= 2%} 1,098 549 549 . -
(GyInstinutional Developme] (3 2.5%] 1,578 316 316 316 6| 36
{7)Sub-Total GrEr(SHE] 7218 as]  2413| 29019 3380|1210

(8)Physical Contingency (3x 15% 9,469 - - 3,236 4,693 1,540

Grund Total 81,588 316 2443 27,256 | 318731 13,700

Retail {1)Direct Calculated Cost 39,126 -] 2828 34T 7825
(2)F&G (x 15%] 5869 - - 1174 3521 L174

(3)Base Cost (1(2) 44,995 - .| 8999 | 26997 8,959
(4)Engincering Fee Op 0% 4499 1,125 1,425 1,125 1,125
(S)Misceliancous - - - -
(6)Institutional Support (B 2.5% 1,125 225 225 225 225 225
{7)Sub-Totat QAp((5H(6) 50,619 228 13501 10349 28,347 10,349

(B)Physical Confingency O 15%] 6749 - - 1,350 4,050 1,350

Grand Totel 57,368 235  1,350] iL69%| 32396 | 11,699

Yard {1)Direct Calculated Cost 13,072 . -1 26m 7843 | 2514
Connection Grond Totnl 13,072 . . 1,614 7,543 2,614

Level B-A

Bulk 3,57t 14 107f 1,193 1,577 680
Retail 21,807 86 s3] 4447 12314 3,447
Yard Connection 13,072 - 2,614 7.843 2,614
Total 38,450 99 6201 82541  21,7M 7,142
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Table C.4-2 : Calculated Preject Cost at 1997 Constant Price : Moretele 2 (2/2)

(Unit: ,D00R2nd)
5 7 8 9 10f

Tiem Tolal 2003 2004 2005 2006 2007

Case B-A(Higher Service Potion) 38,450 99 620 8,254 2,734 FALES

Bulk {$)Direct Calcutated Cost 2,403 - .13 ] 1,13¢ 452

(2)PRG (I 15% 360 - . 123 169 8

(3)Base Cost (1)+(2) 2,763 - - 944 1,299 520

(4)Engineering Fee (3 10% 276 - 69 69 69 €9

(S)Miscellancous 48 . 24 24 . .

(8)Institutional Developnw (3 2.5% 69 14 14 14 14 14

(7)Sub-Totat WGH S]] Als7 14 197 1081 1,382 603

(8)Physical Contingency (O 15% 414 - - 142 i95 78

Grand Tolal 35N 14 107 1,193 1,577 680

Retail (1)Direct Calculated Cost 14,872 - - 2974 8,923 2,974

QPAG (x 15%| 2,231 . 446 1,339 345

(3)Base Cost loy@ 17,102 . -l zan| 102621 342

(4)Engincering Fec G 10z| 1710 - 428 428 428 428
{5)Miscellanecus - - -

(6)Irstitutional Support (3x2.5% 428 26 86 86 86 86

(Sub-Fotal [GranEre] 19,241 2 s3] a9l 1075|3934

(8)Physical Contingency 3)x 15% 2,565 - . 513 1,539 513

Grand Total 21,807 $13 4,447 12,3114 4,447

Yard {1)Direct Calculated Cost 13,072 - -] 2614 7843 2614

Conncction Grand Toezl 13,072 . - 2,614 7,843 1,614
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Figure C.5-1: Income Classification :Morefele 2

1. Monthly Houschold Income

(Rimonth)
Income % Average
R1-R209 5% 146
R30Q-R45% 17% 393
Lower 1% 337
RS00-R959 2% 710
R1000-R199S 28% 1,530
Middle 0% 1179
R2000-R399¢ 21% 2,583
R4000- 5% 4,260
Higher 28% 2,882
Tota) 100% 1,466

Incoma Classification

Number of Households by Income Group

L1

RI-food R RS

RH00-Re9y RiQuDrRi469 RIS R13G3 R0 R243% REOIRINY R0 RS FMG00-FO9ss

Monthly Income

2. Household Income by Occapation

Inconwe Total Employee Dom, Worl Worker  Self Empl. Gen.Lab Teacher  Pensioner Other
RI-R299 5 1 1 o 1 0 Q 2
R300-R499 17 1 1 1 2 0 12 0
Lower 22 2 2 1 3 Q 0 12 2
R500-R99¢ 122 4 2 2 2 0 10 2
R1000-R159¢ 28 22 0 2 3 i 0

Middte 50 26 -2 4 5 i 6 10 2
R2000-R399¢ 23 14 2 5 2

R4000- 5 4 1 0

Higher 28 18 2 0 6 2 0 0
Total 160 46 4 7 8 7 2 7] 4

Source: Questioner Survey by JICA Study Team {1997)
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