3. CURRENT FINANCIAL CONDITIONS OF NUWA
refer to section 3.3, Main Report '

TABLE B.3.1 POPULATION, HOUSEHOLD AND NUMBER OF
WATER ' CONNECTIONS REGISTERED TO NUWA

Sub Ward Type Waler  Area Populat-  Populal- Number Ave.Siza’ Number Number

branch Connact- ion in L don - of Houss-. of Housa- of Domeslic of Pop. per
- o ion ~_km2 1968 - Density _hold - hold Conneclion_conngclion
llala Ukonga Mixed N 45,203 10,127 4.5 480 94.2
Hlafla Pugu Rurat NG 5,226 1,178 53 S
lfala - Msongela Rural NIC 13,351 3,058 - 4.4
llala Tabata Urban NiD 18,465 - 3,780 4.9 511 36.1
llata Kinyerezi Rural N/D 3,048 . 730 42 . 92 - 33.1
llala liala Urban S 35,048 8,241 | 43 - 2,831 ‘138
Nlala Mchikichini Uban = S 15,040 3,372 4.5 R:¥ 183.4
Hala Vingunguti Urban S 33,690 ' 8,731 3.9 T
llala " Kipawa Urban N/ 36,910 9,282 40 . 1205 30.6.
. Miala Bugununi Urban S 48,247 ' 13,198 a7 986 48.9
flala Kariakoo - Urban 8 12,569 2499 b0 1,578 8.0
lHala Jangwani Urban ‘5 15,320 - 2,908 53 - 735 20.8
ltala " Gerezani Urban S 7,487 1,657 48 742 0.1
llala Kisutu Urban S 8,358 1,699 4.9 3,385 25
Ilata ‘Mohafukoge Uban S 8647 _ 1,604 5.3
{fata Upanga East Urban s 9,807 752 13.0 2,036 : 4.8
“flala " Upanga west Urban S . 11,020 1,633 67 . 153 7.2
Hlaiz Kivukonl Urban 5 5372 - .781 6.9 442 12.2
Total of Bala , ) 333,708 75,130 4.4 16,336 20.4
* Temeke Kigamboni Mixed NIC 26,078 6,197 4.2 134 194.6
Temeke . Vijibweni Rural =~ NG ’ . 2,557 . 620 4.9
Temeke Kibada .~ "Rural : . NIG . .- 3003 - ' 752 4.0
- Temeke Kisarawa |l Rural  N/C . 2,829 697 40
Temeke Somangira Rural . N/C 6,730 1,596 4.2
Temeke Kimbiji Rural NIC 6,465 1,467 4.4 ] .
Teméke  Mbagala Mixed  NID 40,866 9,539 4.3 747 54.7
" Temeke  Chamazi . Aural 5 5.452 1,281 4.3
Temeke  Yombo Viluka Rurai NIG 13,408 . 2,878 4.7
Temeke Charambg - - Mixed NC - 18,624 ) 3974 . A7
© Temeke - Toangoma . Rural® NG ’ 5,652 1,553 4.3
Temeke . Miburan Uban . - 8§ 72,892 ... 16,793 4.3
Temeke " " Temeke 14 ©Urban 5 91,144 ) o2 41 <5497 . . 175
Temeke Mioni Urban £ 39,417 9,745 4.0 1,782 o224
Temeke Koko Lrban 5 42,868 10,453 4.1 1,194 359
Temeke . Kurasini Urban S 28776 5,781 4.6 1,057 25.3
Tolal of Temeke - . 405,753 95,505 4.2 10,111 40.1
Kinendoni - Msasani " Utban. -8 61,293 . 10,839 4.7 2,782 18.4
Kipondoni -~ Kinondoni  ~ "Urban S 42,387 - 526 4.4 3,422, -12.4~
‘Kinondoni  Mwananyamala.  Urban S 72,508 . 16,943 4.3 2,498 29.0
MMagomeni ' - o i S
“. .. . Total of Kinondoni . - 166,188 - 37,308 4.5 g702 194
Kawe Goba Rural . NG 4,753 1,186 4.0 607 7.8
Kawe Kawe - “Urban™. - N/D . 44,085 . . 10,527 4.2 3,929 1.2
Kawe Kunduchi Rural = ND - 22,743 5452 - 42
Kawe - Mbweni Rural N . 2,159 . 551 - .39
Kawe Bunju . Rural N . go77 2,493 4.0 346 28.8
‘ -, Total of Kawer o 83,717 20,209 4.1 4,882 171
Magomeni - Magomeni Urban: | S 16,944 - . 4,361 39 2,217 7.6
Magomeni  Makurumla, Urban 8 53,991 12,987 4.2 468 115.4
Magomeni Ndugumbi - -Uban S 32,736 .- 7,933 4.1 793 4i.3
“Magomeni Tandale Uban =~ S ‘58,413 13,380 - 4.4
Magomeni = Mzimuni Uban - S 23,985 5,807 4.4
Magomeni Kigogo - . . 'Urban s 2i222 4693 . 45 "1,60% 13.3
Magomeni Mabibo - .~ Urban S 45,963 . 10,761 4.3 1,081 42.5
" Magomeni  Manzese - Urban. ..’ 8 54,499, 12,834 4.2 :
Magomeni Ubungo . - Uban & . 48,980° .. 85821 .49 §,805: 6.8
“Magomeni  Kibamba____ - “Rural S o 1875t - 3875 4.3 1.427 17
: .7 Total of Magoment - - . 371,484 - 86,182 4.3 14,482 ‘25.7
Total of Dar es Salaam ) i - 1,360,850 - 314,304 4.3 54 513 . 250

S:S'e_r.ved= .~ N/C:No Connection,  N/D:No Distribution System
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TABLE B.3.3 ASSESSED MINIMUM CHARGE OF DOMESTIC WATER

' CONSUMPTION PER MONTH BY ZONE

Minimum

Zone

‘Zone  Minimum| Zone Minimum| Zone Minimum| Zone Minimum| Zone Minimum
No_ charge |. Mo  Charge No  Charge . No _ Charge No  Charge Mo  Charge
S A50.00] 51 381,60 ,103  436.50] 153  294.00] 205  436.50{ 264  200.00
2 450.00] 52 . -381.60] 104 436.50[ 154 ' 294.00] 208 436.50] 265  381.60
3 450.00| . 53 200,00 105  294.00} 155  294.00f 207 347.80] 266  238.50
4 450.00| 54 200.00| 106 294.00] 156 100.00[ 208 400.00{ 267 263.35
5 450.00f S5 3s1.60[ 107 106.00| 157 400.00] 209 436.50] 268  200.00
6 450.00{ 57 249.50] 108 Isi.e0| 158 294.00{ 210 436.50] 263 200.00
7 450.00|. S8 24%.56{ - 109 381.60] 159  294.00] 211 436.50] 270 347.80
8 450.00] 59 381.60] 110  400.00f 160 294,000 212  436.50 271 200,00
9 450.00{ &0 400.00f 111 200.c00 1s1 294,00 213 436,50 272 200,00
10 450,00 61 38L.60) 112 263.35] 16z  294.00] 214 ‘436.50| - 273 200.00
11 450,00 62 381.60[ 113  381.60] 163 = 294.00] 215  436.50 274 450.00
12 450.00{ - 63 381.60[ 114 314,40| 164 29400 - 215 136.50] 275 381.60
13, 450.00 64 381.60] 115 - 294.00| 165 294.00| 217 436.50{ 276 200,00,
14 450.00] 65 3s1.60] 116  381.60 166 294,00 2ip 381.60| 277  400.00
is 450.00[ 66 301.60] 117 294.00] 167 294.00] 219 381.60| 278  200.00
16 450.00| 67 381.60[ 118  381.60l - 168 . 294.00] - 220 - 381.60f 401  435.50
17 450.00| 68 3s1.e0l 119 3mi.éo| . 169 2baloo0] 223 381.60} AO) = 352.10
18 450.00) 69 400.00[ .120  2381.60 - 170  381.60f 5222 381.60f ALO. - 436.50
19 450.00f - 70 400.00| 121 38l.60] 171  381.60] 223  -200.00} . AL2 383.60
20 650.00] = 7 400:00] 122 381.s50} 172 381.60f 224 249.50} Al9  .381.60|
21 650.00| - 72 400.00] - 123 381.60f 173  294.00{ 225  381.50} n26. 381.60
22 450,00 . 73 400.00] 124 - 38l.60] 174  294.00 ‘226 249,500 A27 . 347.80
23 450.00) 74 400.00] 125  381.60[ 175  381.60| 227  249.50] A3L - 381.60
24 450.00{ 75 400.00[ 126 3el.s0| - 176 294.00) 231 381.60[ AS4 200.00
25 450.000 76 400.00] -127  381.60[ . 177  294.00 237 400.00] A56  200.09
2% 450.00 77 400.00] 128 381.60| , 178 294.00] 230 436.50(  A60  40D.00
21 456.00; 18 400.00] - 129 181,60 179 294,001 239 381.60] A90 416,50
20 450,061 79 400.00{ 130  38l.60| 380 . 284,00/ 240 381,60 BO1 3B6.40
29 450.00| 80 400.00 131  381.60] 181  294.00| 241 381.60 B27 347.80
30 381.60] B} 400.00| 132 . 3eL:s0] 1Bz 294.00] 243 381,60 B3 381.60
31 381.6¢] 82 - . 400.60| 133  381.60] 183  650.00| 244 - 38i.60| BS56  200.00
32 400.00[ 83  400.00] 134 3s1.60] ' 184 456,000 245 400.00] ‘B%O i 436,50
33 -400.00f 84 400.00{ 135  381.60f 186  S543.90[ 246  "400.00f - cOL 386.40
34 400.00] 85  400.00f 136  284.30] 187 381.60| 247 38l.60] €31 381.60
5 400.00{ 86 q00.00] 137  284.30] < 1o8 3s1.60] 248  400.00} €56  200.00
36 3s1.e0| 87 A00.00] - 138 294.006] ' ‘189 450.00] 245 200.00] €90 436.50
37 Is1.60| 88 q00.00| ‘139 294.00f - 190 543.90| 250 . 381,60 D3i . 381.60
38 as1.e0| 8o 381.600 140 294.00} 191 200.00[ 251 a81.60| ‘D90 - 436.50
35 - 381,60f 90 136,50 - 141°  381.60] 192  200.00{ 252 . . 381.50{ E9D  436.50
40 381.60] 92 381.60| 142 294.00|. 194 650.00[ 253  400.00 :
4l 381.60{ 93 381,600 143 284,00] 185 - 543.90] 254 400.00
42 400.00| 94 381.60] 144 294.00] 196 . .381l.60] 255 .249.50
43 400.00( ~ @5 - 38l.60| 145  38i.60{ 197 450.00{ 256  200.00
a4 400.00|. 9 3gl.e0f 146 381.60). 198 381.60{ 257 200.00
45 460.00] 97 249.50) 147 - 294.00{ 199 ' 3gl.60| 258 436.50
46 381.60; 98 249,50} 148 294.00] 200 381.60| 259 200.900
17 381,600 99-  249.50 149  294.00) . 201 381.60| 260 200.00
48 - 381.60) 100 © 436.50{ ‘150 °  294.00 202 381.60[ 261 200.00
49 - 3s1.60) 101, 436.50] 151 294.00{ ©..203 - 381,60 262 200_00
50 381.60 102 436.50] 152 294.00] - 204 381.60] 263  200.00
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TABLEB 34 (1) NUMBER OF CONNECTIONS REGISTERED BY ZONE
‘AND BY CUSTOMER GROUP (DECEMBER 1990)

Sub~branch Zone Hard Domeskic Standplpe Commercia. Industrlal InstltutionzTotal

numbe . ) Customer Customer Customer Customer -Customer
Ilala 53 Ukonga ' 255 2 13 - 270
1lala ‘192 Ukonga 225 : 9 2 236
Ilala - 275 Tabata 511 - 36 S22 2 551
Ilala 277 Kinyerezi 92 1 B 93
Ilala 105 Ilala 162 6 1 169
Ilala 106 Ilala 190 . 7 2 ©o199
Ilala 167 Ilala 284 14 1 299
Ilala 108 Ilala 347 17 _ 3 397
Ilala 109 Ilala 264 - 36 1 © 301
Ilala 110 1lala 167 _ 14 . . 181"
Ilala 111 1lala 5 3 1 1 - 10
Ilala 112 1lala . 828 : _ 9 o2 17 . 856
Ilala . 113 TIlala 61 19 - 80
Ilala 114 Ilala 1 1 : 4 C 6
Ilaka 115 1Ilala 100 : o 2 102
Ilala Al2 -ilala - 122 2 1 ' 6 131
1lala 267 Mchikichini 82 . . o : 82
Ilala ° 54 Kipawa . - 76 56 ©36. 56 864
Ilala A54 Kipawa - 459" 7 : o2 498
Ilala’ 60  Buguruni . 842 52 T - 8 903
ilala = = A60 Buguruni Co 144 n -4 "3 : : T 151
Ilala 116 Kariakeo - 19 : 8 ' 87
Ilala 117 Karlakoo 148 ' 12 o 3 163
Ilala 126 * Kariakoco 30 1 e 31
Ilala 127  Kariakoo 4 3T
Itala 128  Kariakoo 30 1 o - 31
‘Tlala 129 Kariakco 48 6 ' 54
Ilala | 130 Kariakoo 38 _ 13 . 1 . 52
Ilala 131 Kariakoo B Y R 4 S 3 | 74
Ilala 132 Karlakoo 14 o . 14
Ilala 133  Kariakoo : s8 11 o1 70
Ilala 134 Kariakoo 65 9 ’ ' 74
Ilala 135 kariakoo ° 77 11 88
Ilala 136 Karlakoo 123 14 137
Iliala i37 Kariakoo 174 ] 133
ilala 138 Kariakoo 149 30
Ilala ~ 13% HKarlakoo S ¥ ¥ 5 122
Ilala 140 Kariakoo' 108 6 1 115
Ilala 141 Kariakoo ' 151 13 1 . 165,
Ilala 142 Karilakoo : 98 | 2 100-
Ilala 118 - Jangwani 153 13 : 166
Ilala 119 -Jangwani 93 6 o 1 100
Ilala 120 JangWani 118 “4 B O 123
Ilala . 121 Janguani S - 6 - 79
Ilala - 122 Jangwani’ Co Tz i 80
1lala 123 Jangwani' =~ 6L 3 _ . 1 i 65
ilala ‘124 "Jangwani 102 - 7 1 , 110
Ilala - 125 Jangwani’ o 63 [ . o 69
Ilala 42  Gerezanl - - 103 13 1 4 121
Ilala 43 Gerezani 59 6 2 107
Ilala 44 Gerezanl 25 10 1 - 36
Ilala 45  Gerezanli 37 7 - 44
Ilala 143 Gerezanl 164 5 3 o O 173 -
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TABLE B.3.4 (2) NUMBER OF CONNECTIONS RE@ISTERED BY ZONE
AND BY CUSTOMER GROUP (DECEMBER 1990)

Sub-branch Zone' - HWard Domastle Standplpe Commerclallndustriak InstitutlioneTotal’
—~ number . . Customer Customer 'Customer Custamer Cuslomer : -
Ilala’ 144 Gerezani 203 9 1 1 © 214
Ilala 145 "Gerezani ’ 111 15 1 2 129
Ilala 73 Kisutu 69 2 4 75 -
Ilala 74  Kisutu 103 1 i§ 105
‘Ilala 146 - Kisutu 106 g 115
Ilala 147  Kilsutu 37 6 43
Ilala 148 Kisutu 161 24 1 188
Ilala 149 Kisutu : 76 27 1 104
Ilala 150  Kisutu - 33 6 1 40
Ilala 151 Kisutu 89 8 1 98
Ilala 152 ' Kisutu 78 '3 81
Ilala 153 Kisutu " 123 22 2 147
‘Ilala 154 Kisutu 36 . 2 as
Ilala 155 Kisutu 68 7 2 1T
Ilala 156  Kisutu 54 4 z 2 62
Ilala 157  Kisutu 116 8 3 127
1lala 158  Kisutu 104 19 1 130
Ilala 159  Kisutu 4 5 ) ‘ 79
Ilaia 160 " Kisutu 95 7 6 118
Ilala 161  Kisutu 103 o : 2 114
- Ilala 162  Kisutu 57 : 13 : ' 4 M
Ilala 163 'Kisutu 91 - 21 : ©112
Ilala 164 Kisutu 51 15 1 67
Ilala 165 Kisutu = 44 3 . 47
Ilala 166 Kisutu 14 : 12 1 87
Ilala 167 Kisutu. 84 5 1 90
Ilala - 168 Kisutu - %0 ) 14 o 104
Ilala 169 Kisutu 49 4 - 53
- Ilala 170 Kisutu _ 283 26 3 2 314
Tiala 171 Kisutu 285 34 -3 5 327
Ilala - 172 Kisutu 145 21 2 174
Ilala ' 173 Kisutu 178 23 10 211
Ilala 174 Kisutu o6l 2 ' 63
1iala 175 Kisutu 1217 13 1 141
Ilala 176 Kisutu ' 87 | R . 3 -9l
Ilala 177 Kisutu 69 32 7 108
Ilala 178 Kisutu : 20 61 ! 82
Ilala 179 . Kisutw -~ 65 22 B ¥ |
Ilala 32 - Upanga, East’ 244 T "251
Ilala 33 Upanga East .88 _ 1 6 95
Ilala 69 Upanga East 278 R .13 201
Ilala 70 Upanga East 458 2 9 469
Ilala . 71  Upanga East 301 3 304
‘Tlala 72 . Upanga East 219 : 4 223
Ilala " 75 Upanga East 81 1 4 86
.Ilala 76 - Upanga East . - 170 ' 8 178
Ilala - .17 Upanga East - 197 1 198
Ilala .78 Upanga west 448 2 450
1lala’ 79 Upanga west 210 o i 2 ‘213
Ilala 80 . Upanga west 157 : 1 3 161
Ilala .- 81 'Upanga west 180 ' 9 189
1lala 82 Upanga west - 137 : 9 146
Ilala .83~ Upanga west _ 94 _ 1 4 99
Ilala 84 . Upanga west 45 7 52
Ilala " 85, Upanga wast 1117 24 141
1lala _ B6  Upanga .weést ' 109 28 137
Ilala . 87 Upanga west c3 , 16 i¢
Ilala 88 Upanga west i 1 16 48
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TABLE B.3.4 (3) NUMBER OF CONNECTIONS REGISTERED BY ZONE
AND BY CUSTOMER GROUP (DECEMBER 1990)

Sub~branch Zone Hard Domeabic Standplpe Commercia;Industeial InstitutlontTotal
number L Customer. Customar Customnr Customer Cusbomer . -
Ilala 34 Kivukoni. 26 ' 13 .39
Ilala 35 Kivukeni 50 3 ' 2 21 16
Ilala 36 Kivukoni 37 ' 2 39
Ilala 37  Kivukoni 11 : 4 o 2 17
Ilala 38 . Kivukoni 70 3 21 - 94
Ilala 39 Kivukoni 5 30 a5
Ilala 40  Kivukoni -6 _ L1 27 C 34
ilala 41  Kivukont 28 2 5 35
Ilala 50  Kivukoni 13 10. 17 40
Ilala 180 Kivokoni 12 a 1. © 17
Itala . 181 ‘Kivukoni . 54 4 ' 11 69
Ilala ~ 182 Kivukoni 123 17 : 13 153
Ilala 183 Kivukoni 7 ' ' © 1
Temeke 257 Kigamboni: 134 3 g 9 150
TemeKe 191 HMbagala 747 1 6 1 . 155
Temeke 59 Temeke 17 8 34 2. 61
Temeke 62 Temeke : 4 5 48 ) 57
 Temeke 63 Temeke . 5 14 45 1 65
Temeke 64 Temeke 1 8 3 32
Temeka 67 Temeke 32 14 72 3 121
Temeke 68 Temeke 11 9 41 3 177
Temeke - 89 Temeke 39 5 3 5 53
Temeke 92 Temeke 380 12 1 3 396
Temakea 93 - Temeke sl : 3 1 o © 385
Temeke 94  Temeke : 268 9 3’ 280
Temeke 95 Temeke 219 3 3 225
Temeke 96 Temeke 100 13 1 9 123
Temeke 97 Temeke 357 3 1 361
Temeke 98 Temeke 199 8 207
Temeke 201 - Temeke 203 1 i 205
Temeke 202 Temecke 139 1 2 142
Temeke 218 Temeke _ 170 o 10 - _ 180
Temeke 219 Temeke 155 i < I 2 1 162
Temeke 220 Temeke 191 5 196
Temeke 221 Temeke 191 7- 198 -
Temeke 222 Temeke 68 68
Temeke 223 Temeke 190 g 159
Temeke 224 Temeke 337 3 S _ 340
Temeke 225 Temeke : 229 11 _ ; T 240
Temeke 226 Temeke 89 ) 1 ' ) 90
Temeke 227 Temeke 339 2 o1 342
Temeke 231  Temeke 767 12 1 780
Ilala 255 Temeke 106 ) 2 20 5 133
Temeke 18 Htoni 266 o2 4 - 272
Temeke 49 Mtoni 791 . ' 27 o 3 821"
Temeke 39 - Mtoni 529 . i1 ' 540
Temekea 203 Mtoni . ‘196 ' T _ - - 203
Temeke 51 Keko 94 _ 19 5 118
Temeke 52  Keko 216 _ R DU | 21 - 249 .
Temeke . 5%  Keko - 175 10 3 188 -
Temeke 65 Keko 181 E 26 28 7. 243
Temeke 66 Keko T 3 - 12 22
Temeke 243 Keko 298 - 14 o : 11 323
Temeke 265 Keko - 223 2 ‘ .. 225
Temeke 46 Kurasini 14 31 : T 24 16
Temeke 57 Kurasini 218 5. B 18 241"
Temeke 58 Kurasini 185 9 5 SR R 206
Temeke AS56  Kurasini 174 1 S s
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TABLE B,3.4 (4) NUMBER 'OF CONNECTIONS R‘EGIS’I‘ERED BY ZONE
AND BY CUSTOMER GROUP (DECEMBER 1990)

Sub-branch 2one :  Ward bomestle Standplpe Commercla: Industrlal Instltutlon Total
<_nvmber L Cystomer Gustomgr Customer Customer Customer —
Temeke B56 Kurasini 215 ' 215
Teneke C56 Kurasini 251 3 1 - 255
Kinondoni 8  Msasani 698 55 9 162
Kinondoni 9  Msasani 242 ' 5 4 251
Kinondoni - 10 Msasanl 104 L 2 106
‘Kinondoni 11 Msasani 58 3 61
Kinondoni 12 Msasanl 59 ' 5 _ ' ' 64
Kinondoni 13 Msasani 61 2 1 U 64 .
Kinondonl 14 Msasani 58 : ’ 1 59
Kinondoni - 15 Msasani 217 2 ' 6 . 35
Kinondonl - 16 Msasanl 51 3 54
Kinondonl 17 Msasani 43 5 48
Kinondoni 18 Msasani 41 41
Kinondoni 19 Masasani 42 2 ' 44
Kinondoni 20 Msasani 35 - o 1 - 36
Kinondoni 21 - Msasani 26 1 ne . .21
‘Kinondoni 22 Msasani 111 _ 2 _ . 113
Kinondoni 23 ‘' Msasani 49 ) o 1 50
Kinondoni - 24 = Msasani 36 1 : ‘ 37
Kinondonl 25 Msasani 55 : 1 56
Kinondoni 184 Msasanl .. 33 ‘ 1 i- . a5
Kinondoni = 188 Msasani 137 29 3 169
Kinondoni 189 Msasani 207 1 2 210
Kinondoni 197 'Msasani 511 9 2 32 554
Kinondoni 274 Msasani 98 8 R | 107
Kinondoni 2 Kinondoni 95 1 6 ' 102
Kinondoni 3 Kinondoni . 62 2 B4
Kinondoni 4  Kinondoni 64 1 65
Kinondoni 5. Kinondeoni 304 29 A 335
Kinondonl - 6  Kinondoni ' 12 .6 ' 18
. ‘Kindndoni 7  Kinondoni 228 3 3 234
Kinondoni . 28 . “Kinondoni 118 8 o 126
Kinoadoni 27 Kinondoni 50 : g S 58 ¢
Kinondoni 28  Kinondoni 393 31 ' 1 425
Kinondoni = 29 ° Kinondoni 68 1 2 mn
Kinondoni 30 Kinondoni 152 . 11 ’ : 163
Kinondoni = 31 Kinondeni 318 75 1 394
Kinondoni °47 Kinondoni 68 2. . 70
Kinondonl 61  Kinondeni 84 T 5 : 89
Kinondoni 187 Kinondoni 136 13 6 155
Kinondoni . 196 Kinondonl ' 110 S 2 26 138
‘Kinondoni 198 Kin_ondoni 127 9 1 5 142
Kinondoni 189 Kinondoni 59 6 2 1 - 68
Kinondoni 239 Kinondoni 295 23 R 318
Kinondonl 240 Kinondoni 157 o 5 ) ' o 162
Kinondoni 241 Kinondoni 148 ' 25 T 0113
" Kinondoni 244 Kinondoni 136 : R o8 144
“Kinondonl 246 Kinondoni 126 - 14 : ; 140
Kinondonl 247 Kinondoni . . - 52 3 1 - 56
Kinondoni - 200 Mwananyamala . 249 ' 18 N 1 268
" Kinondoni 204 . Mwananyamala 311 2 S 343
Kinondoni 207 Mwananyamala 163 Y1 ) R 1 :1:
‘Kinondoni 245 HMwananyamala- . 76 11 ‘ 87
Kinondoni 248 Mwananyamala 86 5 C 91
Kinondoni - 250 Mwananyamala 3 S 2 Lo 45
Kinondoni 251 Mwananyamala 54 6 ' ‘ 60
. Kinondoni 252  Mwananyamala o207 15 1 ' 223
" Kinondoni 253 Mwananyamala © 36 ' : 8 : T
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TABLE B.3.4.(5) NUMBER OF CONNECTIONS- REGISTERED BY ZONE
AND BY CUSTOMER GROUP (DECEMBER 1990)

Sub~branch Zone ward Domestic Standpipe CommerclialIndustrial Instlibutlons Total

numbe . . Customer - Customar Customer Customer Customer
Kinondonl 254 Mwananyamala 166 S22 3 191
Kinondeoni A31 Mwananyamala 4152 ' 38 5 495
Kinondonl - B3} Mwananyamala . T227 ' 14 2 243 -
Kinondonli €31 Mwananyamala 213 12 5 230
Kinondoni D31 Mwananyamala 215 . 14 L 1 - 230
Kawe 237 Goba’ 607 g 8 10 . 634
Kawe 1 Kawe 700 57 15 109 881
Kawe 186 Kawe 545 3 3 551
Kawa 194 Kawe 42 "2 44
Kawe 195 HKawe 33 3 . _ 6 42
Kawa 266 Kawe 852 18 4 21 895
Kawe AOL Kawe 823 22 16 23 884
Kawo A26 Kawe 33 . . 33
Kawe B0l Kawve 861 25 17 16 g19:
Kawe C01 Kawe 40 2 ' 42
Kawe 264 Buniju 346 -2 8 4 1 361
Magomenl - 100 Magomeni T67 51 ) o girg -
Magomeni 101 Magomeni 551 35 ' 586
Mago'meni 102 Magomeni 268 30 : 208
Magomeni 103 Magomend 219 3 - _ ' 222
Magomeni 104 mMagomeni 206 11 - 217
Magomeni 208 Magomeni 130 g 139
Bagomenl 401  Magomeni 45 1 . 46
Magomenl Al0 Magomeni 31 ' ) K}
Magomeni 205  Makurumla, : 162 q ' 166
Magomenl 206 Makurumla 80 1 _ 81
Magomeni 216 Makurumla 133 1 134
Magomeni ~ 217 Makurumla 93 2 L 95
Magomeni 209 HNdugumbi 132 5 1 138
Magomeni 210 Ndugumbi 60 T 1 . B8
Magomeni 211 Ndugumbi o4 7 81
Magomenl 212 HNdugumbi 148 4 152
Hagomeni 213 Ndugumbl 139 9 l4¢
Magomeni 214 Ndugumbi 58 2 60
Magomend 215 HNdugumbi 84 4 g8
Magomeni 238 Ndugumbi 98 3 a3,
Hagomeni 249 Kigogo 184 ' _ o 184"
Magomeni 259 Kigogo 53 ' _ 53
Magomenl 260 Kigego 289 L 289
Magomenl 261 Kigogo | 621 a 2 1 627
Magomeni 262 Kigego 3 . . . 3
Magomeni 263 . Kigogo - 451 22 _ ' S 473
Magomeni 258 Mablbo 646 6 . : : 652
Magomeni 273 HMabibo 435 4. . 439
Magomeni 80  Ubungo ' 701 37 . 1z o . 156
Magomenl 256 Ubungo 418 _ ' ' 48
Magomenl 268 ' Ubungo _ 17 _ 1 : .. 18
Magomeni 269 Ubungo - 5 . : ; S 15 -
Magomeni 270 Ubungo 912 34 . 1 947,
Magomeni 271 - :Ubungo - . © 33 . o S .33
uagomeni 272 Ubungo 51 . : o 51
Magomenl 276  Ubungo igeé _ i o T : . 387
Magomenl 278 Ubungo B - o : .27 33
Magomeni a27  Ubungo 859 24 1 3 - 887
magomeni  AS0 Ubungo’ 800 T 41 1 842
tiagomenl  B27 Ubungo 215 2 20 1 220 -
Hagomeni B90 Ubungo . 880 ) 45 1 2 928
Magomeni C90 Ubungo _ 793 . o - 47 -2 s 843

“B3.3-



TABLE B.3.4 (6 NUMBER OF CONNECTIONS REGISTERED BY ZONE
AND BY CUSTOMER GROUP (DECEMBER 1990)

.SUbﬂ.branCh gona Ward - Domestle Standpipe Commercla:Industrial Institution:Total
e number . Customer Customer Customer Customer Customer
Magomeni D90 Ubungo 878 S 21 2 907
Hagomenl  ES0 Ubungo 301 ‘ 4 1 306
Magomenl 190  Kibamba 739 4 2 145
Magomeni Al® Kibamba 680 B 3 : 7 698

Total 54,513 1 2,786 502 1,212 59,020
Sub-branch Domestlc Standpipe Commerciallndystrial Insl:ltutiona‘l‘otal

' Customer Customer Customey. Customer Customer .

Ilaia’ ' 16,3346 it 1,129 Y 548 18 g90
Temeke 10,111 3 376 331 . 284 11,105
Kinondoni : : 8, 702 1 643 7 139 9,492
Kawe _ 4,882 2 145 66 191 5,286
Magomeni . 14,482 1 493 21 50 15,047
Total 54,513 i 2,786 502 1,212 58,020
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TABLLlSSS(D TOTAL BHJJNGS WATER OF CONSUMPTION BY ZONE
AND BY CUST OMER GR()UP (DECEMBER 1990)

-B8.3.10 -

Sub-branch 2one Ward pomastlic Standplpe commoraclal Industrlal Inut.itur.lonal Total)
numbie . Cuatomer Customor Customer 'cuatomc:' Customer
Kawe 1 Kawe 777,893 689,810 257,535 4,221,588 5,846,826
Kinondoni 2 Kinondoni . 42,655 449 12,658 55,762
Kinondont 3 Kinondeni 31, 449 16, 867 . 48,318
Klnondonl 4 Rlnondonl 28,736 20,103 418,839
Kinondoni 5 Kinondonl 146,217 127,157 20,481 293,855
- Kinondonl 6 Kinondoni 132,328 9,048 ] 41,376
" Kinopdoni 7 Kinondoni 102,372 4,524 52,433 159,329
Kinondoni "8 Msasani 326,541 104,907 32,042 463,490
Kinondoni 9 Msasani 185,080 180,167 31,250 (396,497
Kinondoni 10 Msasani 56,432 s 62,198 118,630
Kinondoni 11 Msasant 28,581 113, 363 141,944
Kinondond 12 Msasani 33,396 13,903 47,389
Kinohdonl 13 Msasanl 32,256 9,185 1,951 43,392
Kinondonl 14 Msasani . 30,682 7,374 38,056
Kinondeni ' - 15 Msasani . 32,525 35,157 91, 684 109,366
Kincndoni 16 Msasani 22,899 4,524 27,423
Kinondoni 17 Msasant 19,307 7,540 26,847
Kinondoni 18 - Msasanl 18,408 18,409
Kinondoni 19 :Msasanl ' 18,858 3,016 21,874
Kinondoni 20 Msasani 23,880 ' 1,022 24,902
Kinondoni 21 Msasanl 18, 030 2,559 20,589
Kinondoni 22 Msasani - 52,066 3,016 55,082
Kinondoni 23 Msasani 22,696 3,000 25,696
Kinondoni 24 Msasanl 17,554 1,508 19,062
Kinondoni 25 Msasani 31,645 1,800 33,445
Kinondoni 26 Klnondonl ' 59,705 16, 954 76,659
Kinondoni 27 Kinondoni 23,840 12,069 35,904
Kinendoni 28  KXinondoni © 180,228 53,969 707 234,904
Kinondoni 29 Kinondoni 30,532 1,508 1,414 33,454
Kinondoni 30 Kinondoni 69,074 15,423 84,497
#inondoni 31 Kinondoni 131,121 125,825 600 . 257, 546
Ilala 32 - Upanga Bast 116,786 6,780 123,566
Ilala 33 Upanga EBast 48,271 8,999 30,919 28,189
Ilala 34 Kivukoni ' 132,399 : 29,293 42,692
1lala 35 Kivukenl 82,377 237,248 3,476 150, 325 473,426
Ilata 36 Kivukoni 14,097 4,352 18,449
‘Tiala 37 Xivukoni 20,069 711,433 15,349 746,851
Ttala 38 Kivukoni ~ 39,575 10,558 190,770 240,903
Iiala 39 Kivukoni 3,279 114,037 117,316
Ilala 40  Kivukonl 3,450 12,037 148,450 163,937
1lala 41 Kivukxoni 28,983 17,217 16,933 63,133
Ilala 42 Gerezani 52, 076G 97,616 3,879 181,103 334,668
Ilala 43 Gexezanl 40,126 267,139 o 1,333 308,5-9.8
Ilala 44 Gerezani 10,778 17,706 59,95) 88,435
Ilala 45 - Gerezant 18,931 34,694 _ 53,625
Temeke 46 Kurasini . 36,509 2,233,137 125,039 221,121 2,615, B06
Kinondoni 47 Kinondoni 25,908 2,560 ) 28, 468
Temake 48 - Mront 166,177 14,371 2,400 122,898
Temeke 49 Meond 372, 383 196,620 1,800 570,803
1lala 50 Kivukoni 7,210 187,769 172,004 366,983
Temeka 51 Keko 87, 646 300, 956 588, 502 977,104
Temoke 52 Keko 124,742 15,233 91,872 393,929 625,776
flala 53 ukonga 95, 867 45,537 110,275 : 251,679
Ilala 54 Kipawa 1¢¢, 190 346,643 9,973,264 665,801 11,175,898
Temeke 55 Keko 106,976 279,991 14,791 401,758
Temeke $7 Kurasini 255,255 ‘100,551 468,675 824,481
Temeke 58 Kurasini 45,816 45,267 54,290 41,404 186,777
Temeke 59 TFameke 1,966,881 298,916 20,319,172 27,455 22,612,424
Ilala 60 Buguruni 364,211 129,980 10,9686 505,177



TABLE B.3.5 (2) TOTAL BlLLINGS WATER OF CONSUMPTION BY ZONE
AND BY CUSTOMER GROUP (DECEMBER 1950}

-B3.11 -

Sub~branch tone  Ward Oomustlc standpipa commarclal .Induutrkal ' 1natltutlon&1 Total
. number Cuskomet Cuakomak Guatomex Cuskbomer Customar
Kinondenl 61 HKinondonl 41,563 14,076 5%, 639
Temeko 62 Temeke 16,803 92,024 7,697,785 7,806,612
Temeka 63 Temeke 20,892 124,163 1,874,538 600 - 2,020,193
Temeka 64 Temeke . 2,494 1,300,732 173, 802 ’ 1,477,028
Tomaka 65 - Keko 75,829 859 492,600 1,751,472 17,706 2,338,475
Temeke 66  Keko 16,8569 43,109 ‘ 115,565, . . 175,542
Temeke 67 Temoke 111, 340 182,438 4,593,012 9,621 4,896,411
Teneke 67 Temeke 10,904 50,136 825,223 347,506 1,233,769
Ilala €% Upanga East 114,528 19,486 131,014
Ilala 70  Upanga East 242,630 3,725 25,389" 271,744
Tlala 71 Upanga East 131, 632 9,363 140,995
Ilala 72 Upanga East 100,083 5,583 105, 656
Ilala 73 Kisutu L. 37,936 29,473 17,8393 85, 307
- Tlala 74 HKisuty 68,425 1,343 18,747 BE, 515
Tiala 75 Upanga East 33,033 7,496 21,187 s1,71%
ilala 76 Upanga East 13,769 29,570 103,339
Ilala 77 Upahga East 80, 820 2,782 . 83,802
Itala 78 -Upanga west 182,470 178,274 360, 744
Ilala 19 Upanga west 37,897 1,343 c 2,311 91, 551
Ilala. 80 Upanga west 98, 605 2,496 ‘ 10,807 111,998
Ilala 81 Upanga west 98,782 49,482 148,264
ilala 82 Upanga wWest . 66, BG6 12,271 79,137
JIlala - - 83 Upanga west 38,518 1,343 17,831 47,692
Ilala 84 Upanga wast 19,319 5,130 24,449
1lala 85 Upanga wesk . 46,800 15,120 61,920
1lala 86 Upanga west " 43,603 65,294 108, 897
Ilala 87 Upanga west 806 o 274,597 275,397
Ilala 88 Upanga west - 15,028 '19,122 466,619 500,769
Temake 2% Temeke 18,516 1,356, 440 35,959 69,237 1,480,152
- Magomenl 30  Ubungo 1,294,173 81,804 1,739;061 _ 3,815,038
Temeke | 92 Temcke " 159,088 92,958 25,074 99,805 .356, 925
Temeke 93 Temeke 1,164, 012 26,374 6,846 1,197,232
Temeke 35 - Temske 219,156 58,745 28,978 s, 929
Temeke 95 Temeke 123,810 26,374 41,666 191,850
Temeke 96 Temeke 79,7130 119,231 1,656 92,603 - ‘293,220
Temeke 97 Temeke 96,050 8,294 7,783 112,167
Temeke 98 Temeke 63, 521 26,972 90,493
Temcka 99 Mtoni ‘166, 262 66, 065 232,327
. Magomeni 100 Magomenl 359, 634 4,715 434,349
Magomeni, 101 Magomeni 263,711 56,208 319,919
Magomeil 102 Magomend 128,294 47,996 176,290
' Magomenl- 103 Magomeni 95,703 5,472 101,175
tagomeni 104 Magomeni 92,088 25,981 ‘118,069
Ilala 165 Ilala 147,466 8,759 8,795 65,020
 Ilala 106 T1ala:’ 64,392 13,430 1,811 719,633
 1lala 107 1lala . 115, 107 40,619 1,738 157,464
Ilala 108 Ilala 134,943 107,502 3,300 245,745
.-flala 109 Ilala. . 103,150 73,520 990 177,660
Ilala 110 Iiala 68,1255 19,807 108,062
1lala . 111 Ylala 1,000 4,101 9,638 6, 385 . .21,124
- Ilala 112 1lala 250,544 119,839 3,494,938 31,664 - 3,956,985
11ala 113 Ilala 23,623 43,652 ' £7,215
jlala ‘114 1ldla 1,055 1,603 73,831 76,491
Ilala - . 115 .Ilala 29,300 - o 6,000 35, 300
ilala T o116 kaxiakoo 35, 060 31,593 66, 653
.1lala 1171 Kariakoo 53,360 14,414 3,161 70,935
Ilala ;118 Jangwani’ 63, 368 69,456 133 324
;. Ilala - 119 Jangwani 40,103 1,975 4,174 52,252
‘Tlala 120 Jangwani 52,930 81,285 1,656 115 81 -
. Ilala 121 Jangwani 31,462 8,169 39,631
“Ilala’ 122 Jangwani 34,081 15,358 49,4239
_iiala 123 Jangwani 32,314 3,840 L 600 | 36,814
Ilala 124 Jangwani . 50,254 22,097 1,656 74,007
Ilala 125 Jangwani 31,910 8,512 ‘ 40,422



TABLE B.3.5 (3) TOTAL BILLINGS WATER OF CONSUMPTION BY ZONE
AND BY CUSTOMER GROUP (DECEMBER 1990)

-B3.12-"

Sub-brapch  Zone Ward vomeatle Standplpe . Commercial  Induatrlal Instltutlonal Total
number Customoer Cysktomer Customer ‘Customer Cugbomer
Ilala 126 Karlakoo 23,137 63,587 87,124
Ilala 127, Karlakoo 15,584 3,486 19,4050
1lala 128 Kariakoo 26,745 1,909 28,654
. Ilala 129 Karlakoo 27,275 7,680 34,955
Ilala " 130 Kariakeo 16, 004 40, 534 1,656 58,544
Ilala. 131 Karlakeo 39,443 13, 455 4,968 57,866
Ilala 132 Karlakoo 28, 316 _ _ 28,316
Ilala 133 Karlakoo 25,470 16,920 3,578 45,968
Ilala 134 Karlakoo 28,128 13,542 41,670
Ilala 135 Karlakoo 112,668 35,766 148,432
Ilala 136 " Kariakoo 56,934 33,080 90,014
Flala 137 Karlakeo 154,874 122,378 217,252
1lala 138 Karlakoo 104,583 22,969 127,552
Ilala 139 Xarilakoo 124,404 22,834 147,238
ilala 140 Kariakoo 35,859 51,356 1,719 86,934
1lala 141 Kariakoo 115,298 204,844 3,000 123,132
Ilaia -142 Karlakoo 41,061 7,382 - 48,443
ilala 143 .Gerezani 73, 547 8,261 6,272 461 86,541
Ilala 144 Gerezant 111,441 © 43,600 3,300 461 158,802
Tiala 145 Geraszani - 43,817 39,754 1,836 20,455 105, 862
Ilala 146 Klsutu 41,062 26,251 : 61,313
1lala 147 Kisutu 12,455 8,417 20,872
JIlala 148 Kisutu 53,404 29,954 2,039 85, 397
Ilala 149 Risutu: 22,075 53, 507 665 16,247
1lala 150 Klsutu 9,669 20,083 4,501 34,263
Ilala 151 Kisutu 26,207 14,658 665 41,530
Ilala 152 Kisutu 25,211 5,161 30,372
llala 153 Kisutu 31,518 40,342 1,330 78, 390
Ilala 154 Kisutu 13,754 3,665 17,419
- Ilala 155 Kisutu 26,452 45,406 2,700 74,558
Ilala 156 Kisuku . 22,082 21,483 24,8410 1,295 69,700
Ilala 157 Xisutu 50,028 73,021 30,303 ' 153,352
‘Ilala 158 Kisutu 34,915 38, 969 5,340- - 79,7224
Ilala 159 HKisutu 23,741 15,938 ’ 39,679
Ilala 160 Kisutu 28,302 24,591 4,287 57,160
1lala 161 Kisutu 30,631 16,242 - 1,126° 47,999
Ilala 162 Kisutu 16,701 29,051 2,257 48,004
Tlala 163 Kisutu 26,663 24,300 . . _50;963
Tlala 164 Kisutu 14,943 20,093 461" 35,497
flala 165 Kisutu 13,458 5,718 © 19,176
Iiala 166 Kisutu 21,812 13,193 461 35,466
Ilala 167 Kisutu 24,663 8,121 665" 33,449
Ilala 168 Kisutu 45,629 33,455 19,084
1lala 169 Kisutu 14,079 16,478 ) 30,557
.Ilala 170 Kisutu 111,759 117, 640 34,920 4, 350 | 268,669
Itala 171 Kisutu 131,868 183,823 49,679 . 15,416 ' 380,786
Iiala 172 Kisutuv 55,287 464,516 1, 950 521,753
Itala 173 Kisutu 71,117 42,405 8,013 121,535
Ilala . 174 Kisuku 18,063 1,968 20,031
Ilala 175 Klsutu 18,221 22,180 $65 71,066
"Ilala 176 Kisutu 26,857 3,640 1,995 32,492
I1ala 177 Kisutu 33,231 83,071 4,655 120,957
Ilala 178 . Kisutu 5,990 173,927 © 5,530 195,447
1lala 179 Kisutu 21,122 54,786 _ 75,908
Ilala 180 Kivukoni 3,825 . 48,040 461 52,326
Ilala 181 Kivukoni . 24,101 a0, 184 17,508 121,793
ilala 192 Kivukoni 83,739 14, 685 97,969 256,393
Tiala _ 183 Kivukonl 30,982 T vt 30,982
Kinondoni 184 Msazani . 14,817 1,508 707 417,032
Kawe 186 Kawe 1,494,984 5,472 3,437 1,509,993
Kinondonl 187 Kinondonl 80,674 28,721 - 6,900 ~ 116,295
Kinondonl 188" Msasanl 61,968 53, 609 C 1,800 117,377
Kinondonl 182 Msasanl _1_13',028 1,508 ‘118,370 2'33,?.06'
. Magoment 190 Kihamba 1,139,108 7,296 ‘134,206 1,280,611



TABLE B.3.5 (4) TOTAL BILLINGS WATER OF CONSUMPTION BY ZONE
' AND BY CUSTOMER GROUP (DECEMBER 1990)°

S“b"bt."""h 2one. Hard - -Domestic, Standplipe Commarchal Industrial Institutlonal Total
humber Customer Customer Customer ‘Customer Customer
Temeke . 191 tbagala 163,796 200 17,609 _ 869 : 162,474
Ilala. 192 Ukonga 189,471 . 122,864 12,797 325,132
Kawe 194 Kawe ' 110,073 ‘2,044 112,117
Kawe, . . 195 Kawe . -27,022 382,917 10,081 420,800
Kinondoni 196 Kinondoni - 41,910 2,560 : 91,627 136,097
Kinondonl 197 Msasani 201,217 10, 714 2,525 38,942 253,298
Kinondoni 198 Kinondoni 50,018 16,000 4,164 24,741 94,923
Kinondoni 199 Kincndoni 23,434 10, 665 3,312 600 38',0'11
Kinondoni 200 Mwananyamala 97,934 31,020 11,124 140,078
Temeke_ 201 Temeke 83,464 - 1,280 600 85, 344
Temeke 202 Temoke 84,027 1,423 7,712 93,162
Temeke 203 Mténid 78,124 31,162 109,286
Kinondonl 204 Mwananyamala 131,915 44,980 . 176,895
Magomant. 205 Makurumla . 78,614 : 5, 860 84,474
Magomeni 206 Makurumla . - 36,430 437 : 36,867
Kinondoni 207 Mwananyamala o B2,247 . 29,150 546 91,943
Magomeni 208 Magomenl’ 53,507 12,087 65,594
Magomen, 209 Ndugumbi 57,684 - - 1,325 687, 65,696
Magomeni. 210, Ndugumbi . 26,220 10, 255 . 687 37,162
Hagomeni 211 Wdugumbi 36,924 ’ 10,255 _ 47,179
Magomeni. 212 Ndugumbi - . 67,616 . .. 5,860 o 73,476
Magomeni 213, Ndugumbl 66,755. 13, 185 75,940
Magomeni - 214 Ndugumbi 25,783 . ‘3,965 ' 29,748 .
Magomeni . 215 Ndugumpi 41,746 10,793 . .'52,53%
Magomenl 216 Makurumla 66, 615 1,465 . 68,080
Magomeni ‘217 Makurumla 10,641 . 7,663 ' 48,504
Temeke 218 Temeke 77,968 65,589 143,557
Temeke 219 Temeka ) 15,841 381 16,107 3,312 5,740 101, 381
Temeke - .220 Temeke . 79,850 43,186 123,036
- Temeke 221 Temeke 87,007 45,245 - 132,352
Temake 222 Temeke ' 29,676 o 29,676
Temeke 223 Temeke . 45,109 61,336 . 106,445
Temeke 224 Temeks 100, 229 27, 660" : 127,889
Temeka 225. Tameke. 547,302 75,061 ‘ 622,363
Tameke K . 226 Temeks 29,984 '7._682 * 37,666
Temeke . 227 Temeke 94,486 10,025 392 104,903
Temeke . . 231 Temeke 400, 290 . 51,530 1,656 _ 453,476
Kawe = . . 237 Goba 308,572 38,293 32,039 8,070 384, 974
Magomenl 238 Ndugumbi 42,826 4,395 ' 47,221
"Kinondonl 239 Kinondoni 149,821, 81, 262 231,083
Kinaondonl . 240 . Kinondoni 59,817 7,852 67,669
Kinondonl:. .. 241 Kinondeni .. 58,980 - o 54,588 113,548
" Temeke = 243 Keko - © 119,347 . 105,003 31,469 255,819
Kinondeni - 244 Kinondoni . 54,881 . 4,800 59,681
_}{injo'ndoni 245 Mwananyamala 30,400 : 14,713 '_154.173
Kinondonti 246 Kinondon{ 51,144 28,692 19,836
Kinondonl 247 Kinondoni 19,812 3,840 3,600 27,252
Kinondoni . 248 Mwananyamala - 34,400 6,715 41,115
Magomeni 249 Kigogo. . 44,451 - 40,451
Kinondoni 250 Mwah"anyamala : 16,383 2,560 18,943
Kinondoni . 251 Mwananyamala .. 20,574 7,680 28,254
. Kinondoni 252 Mwananyamala 84,221 ) 19,200 1,656 105,077
Kinondoni . 253 Mwananyamala 14,400 . 10,744 25,144
Kinendoni 254 Mwananyamala . 78,976 - . 62_,28{1 ‘ 1,890 143,150
Temeke 255 Temaks 49,615 $,101 2,511, 77% 30,296 2,596,783
Magomeni 256 Ubungo ' . 9,600 : 9,600
. Tamake 257 Kigamboni 58,621 : 12,543 1,253,808 865,035 2,190,007
Magomani 258 Mabibo 265,670 8,790 . 274,460
Hagomens, 259 Kigogo T 12,655 : 12, 655
Hagomeni 260 Kigege . - 1. 61,520 61, 520
Magomeni’ 261 Kigogo . 139,898 : _ 1,140 11,540 315 159,493
" Magomeni 262 Kigogo . 600 . 600
Magoment 263 Kigogo _ . .93,904 : 16, 000 _ 109, 504
Kawe - 264 Bunju . . 72,446 . 400 - 5,368 3,476 ns 82,005
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TABLE B.3.5 (5) TOTAL BILLINGS WATER OF CONSUMPT 1ON BY ZONE

AND BY CUST OMER GROUP (DECFMBER 1590)

Sub-branch 2one  Hard Donaatlc standpipe Cormerclal .Induatrlal Institutlonal Total '
numbaxr Customer . Customner Cuatomer Customer Cuatomafg
Temeke 265 HKeko 222,002 10,123 - 232,213
Kawe 266 Kawe - 227,232 57,867 28,862 - 28,049 342,010,
Ilala 267 Mchikichini 23,411 _ : 23,441
Magomeni. 268 Ubungo 3,667 6,119 10, 386
,Magement 269 Ubungo 3,000 . 3,000
‘Magomeni 270 Ubungo 348,855 51,691 3,000 . 401, 346
Magomeni 271 Ubunge 6,600 ' 6,600
Magomanl 212 Ubungo 10,200 o 10,200
Magoment 213 Mabibo 103,592 3,179 106,771
Kinondoni 274 Msasani 44,002 12,064 3,651 $9,723
Ilala 275 Tabata 210,667 122,459 45,215 2,689 381,030
- Magomeni 276 Ubungo. 71,562 671 78,233
1lala "2 Kinyerozl 64,208 1,343 §5,551
Magomeni 278 Ubungo 1,200 ' 8,505 9,705
Magomeni 501 Magomenli 20,698 1, 465 22,163
Kawe - AOL Kawe 315,417 168, 039 127,035 126, 844 737,335
Magorieni Al0 Magomeni 13, 547 o ) 13,547
Ilala Al? Ilala 46, 501 1,678 27,599 " 4,480 86,258
Magomani Al9 Klbamba 293, 968 2,560 4,495 201,023
Kawe = - A26 Kawe 12,573 . 12,573
Magomeni A2l Ubungo 308,983 33,218 1,508 1,638 34 5,_345
Kinondonl A3l Mwananya.maia 134,026 79,515 21,081 284,622
Ilala A54 Klpawa 124,353 13,7562 © B30 138,735
Temeke AS56 Kurasini 103,081 871 R 103,752
Ilala AS0° Buguruni 68,031 5,120 4,968 78,119
Magemeni A90 Ubungo 480, 633" 89,386 460,162 1,030,181
Kawe _ B0l Kawa 2,077,785 64,233 131,287 71,357 2,344,662
Magoment B27 Ubungo 98,303 2,560 3,312 600 104,775
Kinondoni B31 Mwananvamala 86,106 24,908 3,600 114,614
Temeke B56 Kurasinl 162,433 : . S 162,433
Magomeni BS0 Ubungo 426,946 80,724 37,882 "1,374 546, 926
Kawe . €01 Xawe 49,4586 ] - 11,742 ) 61,198
#inondond <31 Muananyamala 81,221 72,382 3,000 156,603 °
Temeka €56 Kurasinl 99,465 8,320 315 108,100
Magomeni con’ Ubuhqo 360,538 95,727 4,661,431 1 rs 5,_113,383'
Kinongoni D31 Mwananyamala 84, 506 54,431 G600 T 139,617
Magomen! D90 Ubungo 2,445, 390 44,488 143,053 2,632,931 .
Magomenl " 'E90 OUbungo 236,820 5,860 687 243,367
: 35,467,184 2,726 17,829,523 62,716,492 12,449,428 128,465,352
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.TABLE B.3.6 SUMMARY OF AUDI_TORS' REPORTS
(1985/86-1988/89 FINANCIAL YEAR)

For the year
ended 30/6/1986

For the year

For the year

for the yéar

ended 30/6/1987

ended 30/6/1989

ended 30/6/1988

FIXED ASSETS

Rights of occupancy/t:t{e in respect of {and and build\ngs of the Authority were not

available to auditors for exsmination

The Authorlty did not acquire registration cards for motor vehlcles from the Hlnlstry of

Water in October 1984.

Physical count of movable fixed assets was
not carried out at the year end.

Physicél'count resutt were riot reconciled
With records.

No detailed schedules of depreciation were
prepared in respect of buildings, motor
vehicles, electrical installations and

furniture and fittings.

CURRENT ASSETS
STOCK AND
STORES

TRADE
DEBTORS

OTHER
DEBTORS

CASH AT BANK

Physical count of
chemicals and .
statjonary was not
conducted.

Results of physical
count of the rest of
the stocks were not
ihcorporated in the
final account.

Valuation of stocks
and stores was
improper.

Trade debtors and lncome from operations

were under-stated. .

No provision for doubtful debts was made.

Detailed schedules
of other debtors were
not produced.

The correctness. of cash cannot be certified.

CURRENT
LIABILITIES

- CREDITORS
AND ACCRUALS

No schedules/detail of accrued charges could avalled
to auditors.

NUWA present fairly the financial position of NUWA.

" JGOVERNMENT Ho documents were available to support an amount of Government Grants
GRANT of 113,310,947 representing the value of stocks received as grant.
INCOHE Water billings Water billings Water billings
FROM totaling totaling - totaling
OPERATION $hs.22,007,565 were Shs. 17,943,992 were Shs. 10,917,888 were

: based on estimates. based on estimates. based on estimates.
Income of .new Income of new Income of new
connection fees, sale | connection fees, sale | connection fees, sale
of materials and | of materials and of materials and
maintenance services maintenance services maintenance services
could not be verified.| could riot be verified.| could not be verified.
EXPENSES No record were made
' availabie to support
chemical consumption.
CONCLUSION auditors were:unable to state whether the financial statements of “Subject to the above

reservations; the.
financial statements
of NUMA present fairly
- the financial position
of HUWA.
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C. APPENDIX TO CHAPTER 4

1. FACILITIES IN LOWER RUVU SYSTEM®

1.1 INTAKE FACILITIES

(1) Brief details of normal operation and design particulars

Source
River flow

(2) Weir
Purpose
"Crest elevation
Normal operating water level
Maximum flood elevation
Control of the weir

River bank elevation near the weir

(3) Intake Structure
Type '

Design capacity
Present operating capacity
Intake channel
Intake ports -+
-Lower ports (vertical opening)
' ‘spacing 76 mm c/c
-Upper ports (horizontal opening)

: Ruvu River
:Minimum 1.72 m¥/sec 20.1.61
Maximum 1,180 m3/sec 24.4.83

: To maintain minimum level in the raw water pump well
£ 3.0 m (10 feet)
: 3.2 t0 3.5 m (10.5 to 11.5 feet)
: 6.7 m (22 feet)
: By two gates, one each on the intake
channe! discharge and the intake by-pass channel
: 5.5 m (18 feet)

: Reinforced concrete selective weir and channels, sluice-gated
with coarse bar screens,
: 386,000 m3/day (85 mgd) -~ -

: 182,000 m3/day (40 mgd)

:in the direction of the river flow

: Two, upper and lower beside the intake channel

: Horizontal bar coarse screen, '

: working range up to water level elevation of 5.2 m (17 feet) -
: Horizontal bar coarse screen, spacing 76 mm c/c; working

range above 5.2 m (17 feat) -

Access road tb Intake Works : available

- (4) Intake Main : - A
- Conveying capacity : 286,000 m3/day (63 mgd)

* This section is 'S_hmma::i_zéd in Table 4.1, Main Report.
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One number 1,350 mm pre-cast concrete gravity'm'ain. Arrangement for closing to permit dewater-

ing exists through stop logs, both at inlet and outlet ends

(5) Raw Water Pumping Station
Capacity
Style
Pumps

Motors

Starters _
Alarm panel and D.C. panel
-Fault conditions

Electricity supply

: 2.5 m*second (42 mgd) with 2 pumps _
: Gated,screened (stam]ess steel), duplex wells with sedxment removal
: Thtee,vertical mixed flow,500 hp, 1.1 m3/s at 24 m. head Two units

variable speed from 700 to 847 rpm

: horizontal, S00 hip (375 kw), operating on 3.3 kV
. Auto-transformer starters _ '
* to indicate one fault condition at a time

; a)differentiai level across the fine screen greater than 254 mm
(10 inches)
 b)variable speed fluid coupling overheating
¢)pump motors overheating
dlow pump well level
: a)single incoming feeder.

bjcommon outdoor step-down transformers 33/3.3 kv (4 mva each) for

the whole plant's operat'on

Pump Sump (Two pump wells):

-can be isolated by gates.

-removable fine screens provided; inset a guide way

-silt gjector system provision in arrays covering the settlmg zone before leadmg to pump bay.

-Suction and pumping through high velocity jet pumps (through 3 aumbers ﬁeparate booster . pumps

including one standby)

Dewatering 0f pump sumps:

Through two submergible pumps, designed for handling mud and sand laden water '

(6) Raw Water Main(1)

Conveying capacity
Pressure r'ating
Length

Diameter

Material

Terminal point
Relief valves |

: 286,000 m*/day (63 mgd) -

: 690 KPa (100 psi)

: 504 meters

: 54 inches(1350 mm)

: pre—st:éssed concrete pipe

: Branches into Raw Water Main(2)

: Bach dlSChaI’ge header from ) pumps ﬁtted with 100 mm hydrauhcally

controlled alr/pr_e_ssure release and surge control valves. Each pump
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discharge line -also fitted with a Dall Tube primary measuring
element, rated at 1,600 Ips at 2.03 meter differential pressure.

(7) Raw Water Main(2)

Length _ : 75 meters and 80 meters
Diameter : 48 inches(1200 mm), 2 parallel lines

Material -+~ © : pre-stressed concrete pipe -
1.2 TREATMENT FACILITIES

1.2.1 CHEMICAL

(1) General .

In-line mixing : Two raw ‘water mains are connected to tw0 mhne~m1xers with

' ' isolating butterﬂy valves.
Purpose : To provide instantaneous and umform blendmg of water with alum.
' - solution
Chemicals used : alum (primary coagulant), sodium carbonate (pH adjustment aﬂ'er- :
~ treatment), sodium bicarbonate and sodium silicate (fof preparation.of
activated silica as a coagulant aid) '

(2) Chemical Storage

Capacity : 1,390 m? space, one month's supply based on 259,000 m’-‘/day
o (57 mgd flow) R

(3) Chemical Solution Tanks

Alim ¢ : 4.57 m square 3.5 m deep in duplex
Sodium carbdnate  : identical to alum solution tanks -
Sodium bicarbonate - : 3.66 m square 3.5 m deep in duplex
Sodium silicate :'Square tanks 3.5 m deep in duplex

Chemicals are COnveyéd for mixing in dry form, except sodiiim silicate.
Design capacity TAll tanks for minimum one day use of chemicals
Alum solution strength : 20 to 40%

. Sodium carbonate solution strength : 10 to 15 % R

' All solution tanks equippéd with electric drlven-agltatofs

(4)'Sblutior_1 Fcéding : S . _ Co _
- Alum solution. “ s through three identical metering pumps with manual feed rate



adjustment, as earlier installed.
Other chemicals .. » 3.number pumps for each chemical, similar to above
Solution making water supply : Through 3 to 7.5 hp pressure supply pumps drawing water
from backwash tank -

(5) Mixing of Chemicals

Alum solution : can be pumped to the application point viz. at the on-line mixers-or to

the mixing and reaction zone of the clarifier.

: Two numbers in 1,200 mm (48 mches) raw water mains.

; baffles,straightening valves and multi-feed lines with rotameters
(within the in-line mixers), also motor driven paddles. -

In-line mixers
Arrangements for mixing

.(6) Control laboratory in the chemical building

1.2.2 CLARIFIER

Capacity 1.3 ms (25 mgd)intermittent, 1. 05 m3/s (20 mgd)continuous

Type : : Upflow solids contact : : :

Size : Reinforced concrete tanks. 38.1 m (125 ft) square, 5.5 m (18 feet) sxdewater
depth

Number 2

Detention period : 60 minutes (at flow rate of 40 mgd)

Zones - : Two separate zones; :

i) central mixing and reaction zone
ii) peripheral seitlement zone
Method of sludge removal . Mechanically revolving scrapers duven by a central motor through
reduction gears, Scraping the sludge from the bottom to the central
well and then removed hydrdstatica]ly.
Equipment and accessories ' o
a.circular steel baffle for separation of mixing and reaction zone
b.rotor- impeller; driven by a motorized, variable-drive for mlxmg and pumping .
¢.bottom scraper mechanism, driven by vary- dnve and reducer
d. efﬂﬁent collection faunder system at the water surface
e.steel walkway and platform for access to the drive unit. - _
f.internal piping arrangement for 1) influent 1,050 mm (42 mches) 2) sludge dramage and
3) chemical feed ' ‘
g.timer operated sludge valves for automatic removal of excess sludge _
h.recirculation facility of a fraction of partnaliy treated water w1th the raw water
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i.clischargé of sludge, through 200 mm (8 inches) dia. sludge' line to waste sump to storm sewer
angd disposal in the river '
© j.overflow arcangement
1) overflow weir; in the outside wall of the ¢larifier .
©+2) 900 min (36 iiich) dia. pipe carries oveérflow to concrete waste ducts
k. recuculatlon of sludge provision exists for recirculation of studge, with incoming raw water
_ ‘for effective chemical reaction :
Lslurry pool; -
- adjustable for proper clanﬁcatlon
- adjustment of slurry concentration through mampulatlon of timer setting of the s!udge
valve for adjustment of discharge frequency and discharge period

1.2.3 FILTER

‘Capacity *: Eight units at 0.26 m®/s (5 mgd) -

Filter rate : 142 m/day
Type o : Gravity,rapid sand. Air/water backwash.

False bottom underdrain with plastic nozzles
Size : Two bays per unit separated by common wastewater gutter,
cach bay size 5.5 m X 14.6 m, 80.3 m?

(1) Backwashing _
water back wash  : 4.89 liters/sec/m?
air back wash - 015 litersfsec/m?
"hard wash rate (m case there is no_air wash): 12 23 11ters/sec/m2

(2) Backwash water pumps
Number of unit  : two Ny
Capacity : 39 liters/sec each

- ‘Discharge head - 1 180 kpa (40 feet)

Source of supply = : clear water storage
Storage of water ~ : Overhead storage tank (150 000 galions or 680 m®) in the chemical storage

-~ building -
‘Operation B automatlc control by means of pressure switches mstalied
Control - : rate control valve
(3) Air Supply g
| Air'BlowéfS ' : three 1,23 m3/s . -
Air headers = £ 250 mm (10 inches) equipped’ with a rate control valve and metering device
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(4) Conveying channel from clarifier

Number 4 - _ : e
Shape & Size : 1,640 mm (64 inches) wide, 1,340 mm (5_3' inches) deep, rectangular section
' concrete troughs, leading to common filter influent channel
(5) Effluent control : Weir flow. rate control, remote manual operating feature in the filter control
N console - ‘ : ; o
(6) Influent control : proportional flow by weir and controlled by sluice gates.
(7) Drain valve  two drain valves 254 mm(10 inches) -butterfly wheel--with hydraulic
operation controls in the control console
(8) Filter beds o
Media 1 quartz sand, 684 mm (27 inches) depth
effective size +0.45 t0 0.55 mm
(9) Supporting iayer : 76 mm depth (3 inches)-
effective size ~  ; 0.9 mm '

{10) Wash water troughs: at interval of 2.44 meter (3 feet)
(11) Filter piping design velocities:
influent C 0 1.22 mfsec (4-fps):
effluent ; 1.83 m/sec (6 fps)
wash water supply 5 3.05 m/sec (10 fps)
wash water drain ; 2.44 m/sec (8 fps)

1.2.4 CHLORINATION

Disinfection. of the water is by the application of liquid chlorine from one-ton cylinders to chlorinators.
Each chlorinator has a capacity of 907 kg (2,000 pounds) per day, one being used for pre-chiorination
and the other being used for post-¢hlorination, ' ' : '

The application point of chlorine for pre-chlorination is directly upstream of the in-line mixers feeding
into the clarifiers, and that for post-treatment is to the clarifier effluent and to each of the compartments :

of the clearwell

Two vacuum type chlormators each capab]e of 18 9 kgsfhr (1 000 lbslday) installed in a separate room
with an outside entrance.. o '
- Chlorine ton containers
Chlorination facilities:- raw water before i in-line mixer (prechlormatmn)
- effluent flow from clarifiers, and
- clear water (post-chlorination)
Solution conveying lines: 2 1/2" size and ending in diffusers
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Safety provisions : - chlorine detection equipment
. - - outside emergehcy’ showers, and
- gas masks
L Detalls of chlorination eqmpment
- weigh scales
- chlorine detector
- gas and suction valves
- solution distribution panels
- varia-meters '
- ton-container cradles
"Two chlorine pressure injectors:
_ ‘at 60 psi water pressure
Amount of water required: - . - ; S
2.53 liters per sec.(30 gpm) for both together

1.3 CONVEYING FACILITIES

(1) Clear (treatei) water reservoir
Two compartment concrete structure under the filter basin.
Size of each compartment © 12,360 m? each
Bottom water level of the clearwell : 64 feet (20 m)

(2) Clear (treated) water pumping system -

The high lift pumpmg station is fed by two 48-inch dlameter pipes ieavmg the cIearwell under the ﬁl-
ters. Both are connected to a 60-inch header, about 555 feet long, leading to the treated water pumping
station. Here, the 60-inch pipe is i:educed to a S4-inch suction header inside the pumping station.

The pump mstallatmn comprises three single-stage, double-sucnon pumps 24 inches by 16 inches. The
rated capacity of each pump is 20 mgd against a total dynamic head of 350 feet. The centerline of the
pumps-is at an elevation of approximately 50.0 feet ‘with the bottom water level of the clearwell at 64
feet, The pumps are , therefore, under a positiv’e suction head at ail times. .

The pumps deliver the water from the treated water pumpmg stationt through a 54 inch pipeline about
- 55 kilometers long, whlch discharges into the Umversuy reservmr which has a hagh water level of 231
oi?me“t‘o_tai- dynamic head-of the pump, ‘about 156 to 166 feet is used in static lift. Because the pipeline

is.very long, the friction factoris, in fact, a major contributor to the total dynamic head required for the

R



pump.

Capacity - 2.1 m/s (40 mgd)

Style : above grade equipment, buried piping headers

Pumps : Three, centrifugal, horizontal, single stage, double suction. D:rectly wupled
to electric motor 3.3 kv - 1,900 hp (1,417 kw), 992 rpm. 1.05 m3/s (20 mgd)
at 108 m (350 feet) head. Two units variable speed by means of dynamic fluid
drive couplings.

Under positive suction head ; the centerlme of the pumps is at approxlmateiy elevanon 50.0 feet

Starters
Piping
Surge relief valves

Pump house

(15 m):

: auto transformers

: shut off valves, flow metermg and check valves

T pressurg surge relief valves at the delivery main, size 300 mm-
(12 inches) . '

: - floor ares, 297 m? (3200 square feet) _

- lifting arrangement,overhead traveling. bndge dnd hoists (capacity 10

tons) within the puinp house

(3) Clear (treated) water pumpmg main

Maximum design capacity

Number, size and material

Length

: capable of carrying 3.16 m3/sac 60 mgd) at an operatmg head of
186 m (620 feet)

: One 1,350 mm (54 inches), prestressed concrete pipe

: 55.225 km up to the University reservoir in DSM

1.4 DISTRIBUTION FACILITIES

1.4.1 UNIVERSITY RESERVOIR (T'ERMINAL RES_ERVOIR)

Number:
Capacity -
Shape and size

> two
122 750 m? (5 mﬂhon gallons) each o : .
: rectangular, reinforced concrete, 64.6 m X 64. 6 X 6 63 m per umt

Overflow cum distribution structure 3 located at discharge.end of the delivery main.

Instrumentation and control

Overflow elevation '
Chlorination

. - electrically operated shuice valves and antomatic level and flow (?)j :
" recorders in one reservoir’ T

- manuaily operated controls in 1 one reservoir with no Ievel mdicatoar

:70.37m
: for feeding calcmm hypochlorite . solutnon feed pump 484 Yhe X,

2 kglem? X 0.75 kw X 2 No (1 No. as standby) for dosing 1.5 ppm |
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chlorine content against a flow rate with a 5% chlorine solution,
solution tank, storage tank, mixer, control panel, chlorination house in

1985
1.4.2 ELECTRIC SUPPLY
Additional Power Line: .
Power transformer : 1 No. 4 MVA step - down 33/3.3 KV
0il Circuit Breaker : 1 No.
Incoming OCB :33KV
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2. WATER QUALITY IN LOWER RUVU PLANT

(refer to section 4.1.3 "plant operation”, Main Report)

nAny Jemon

HIS 1oL

s¢ [oh-4% t'0 L 0's 0oe S U
0% ECh oL TZ 09 08s Xe
a0 v0z 86 Tl 7S S8E 3AY
002 002 oL £l oS SvE 0E
0032 o]0 74 ol EL g8 o)-4 62
ori 00C oL gL 0's - fe}3o0 82
5%t 022 80 £ X 0SE . Iz
oF o2z 70 £l 05 . 02¢ 5T
504 088 50 Y 05 SZE e
06 0¥z ) £ 7 oS 6ze V2
Se ove g0 34 9 08t £c
ool ove g'G g4 09 oy i2e
001 052 50 EP 09 oLY ¥
0% 062 X 07 o9 025 02
507 05z X 0L 53 055 6t
o0l 052 80 oL Qs .. | 08§ BE
001 082, g0 <L 05 rloes Ll
o8 ER) 20 zL 0S fovs ST
00 06l 8’0 gL 0’9 o544 g1
521 061 50 3 09 08e i
052 [a2:11 1071 el 0’9 oog 143
052 ort o'l 4L 08 . o0ge 2t
Toet GE] o) £L 09 o0t x
00¢ G 50 ez 09 BEES oF
S8l 0Ll 50 5L 09 T1S6e 3
fore oLt 1oL £l i) 0SE g
ore gl o't L 09 are 4
ove 081 o1 €L 09 S 3
o8l ogl 0% gL 0'9 QFe 5.
sal olord o't gL 0% oreg. 4
24 002 9’0 VA 08 09¢ £
g8 GoZ o't [V o9 oge z
052 00z oL Tl 59 08¢ R
(ov) (ovs2) auuolyD PIBAIL . Mey peleail -pateal) . iz TOHd - ) VBN
auoy - wnyy. . [enpisay. Riuiresy |  RPIGINL TIL7 W
. : . . R . .. N¥P T HLINCOW
| a6l THY3A
: INVd : g S

- C.2.1 -



HIS2048HT

ool 08 70 oo Jwi” Jos .- Jost- Ul
o0g 091 0% BB 5L &% . |oge. o Xepl
122 881 ) EE L s |=0z obERIAAY
ot o8 o'l 99 . 5/ 0§ . |&5i 82

fozz 06 o} CE) vl oS .. [0S, iz

o5z 06 0l 29 vL 5's ERR FYA 98
0SE oLl ot 89 Vi o " Jos? 52

‘fose oLi 0% 8'9 & §'§ - .7logt 2
052 GLt o't 89 L 09 . . |59k €2
052 ozt Gt 88 vi 59 . . .. |58l 2e
0s¢ ot ot 89 vl - los . 1081 ¥
CSE OEL oL EE) Vi - Jes [o8 0g
058 OvE g0 89 vl 5 081 6l

-j0s2 oYL SER 89 VL 0'g R 8l
0se oyl ot 89 54 08 . .--[oog Ll

[os2 GEL '} 189 vl 0’5 5 gt
09¢ nEl 0l 8's L 0y o |oge g}

t&z oLt oL CES [ 09 ~Joeg i
08E o1t oL €9 L CERIEEE EL
051 Ot g0 89 vz tos o omt 2l
052 0zt o'l 8'9 v 0'% 081 L
tge CEl o'l R vl S'g e ol
00t ovi 01 89 vl 05 _ 002 18
ore oSt ot B9 vL 05 002 18
002 ovl g0 89 vl 09 Sie L
091 051 70 89 vL 09 - oz &
0zt 051 90 CE) ¥/ 09 -~ 1082 S
oEl 05t 20 29 [ &5 092 v
091 oS S0 89 VL 0 052" £
L% 0914 80 9°9 gL 0'g 082 2
gt 08} 50 2'g gL oo 008 . 3
{o%) {O%e2) ‘eGuo0 patessy ey ‘peresy); mey powary 1 me “A0Kd 3iva
auLoIyD. wniy Enpisey I Hd _ApIqin L HIIYM o
_ =T T HINCW
) 1861 THY3A
nAnY Jamo] NV :

- (.2.2 -



HAIS'E0LEHT

05 59 50 00 00 Z'9 0 oY 86 NN
{ose 022 0L 00 00 _jog ¥l 08 ove . XA
{seve 09l 80 HO/AIO# | iiArag 99 2L 6's Lt IDVHIAY

- IG
Ot 1o's £l g 502 0e

0S 02t 20 9'0 g/l g ore 62

052 ED 80 ) £4 5 0v2 82

042 o2l 80 EX 2L ¥ 082 L2

0LE 0Z1 80 59 22 53 492 92

08¢ 081 80 EE) gL S5 00€ 52

032 051 &0 2'9 gL 9 [ ¥e
foez 08} 50 59 3 9 0t £2

08g Gle &0 59 Tl ] 00F - 22

061 0lg 80 §'9 R REEE ~-Jooe [

0se 012 80 9'9 £L LR ooy oc

0S2 622 8'0 99 2. 9 0S¥ &)

-josz 0g2 20 X 2L §'9 T4 at
“i08Z 0gg 20 99 gL 9 Tost LL
Tose 80 B EX) [ 9 loey §ED

: ZHNIYE H3MOd Is1

052 091 80 ) i 24 g9 oz¥ i EDS

0CE 091t T v'9 zi 59 BCES Bl

ooE- 091t 1 ) 124 9 HEE A

GOt o8t g0 v'9 P 9 G685 Lr

06 o8l 80 £'9 L g7 G519 01 -

0Z¢e 502 2’0 ¥'9 L L . jope )

0Lz 00z i ) L 59 1629 £l

5.2 002 i Y F ) 029 AL

0Z2 0Ll S0 EX zd 5y 08% 9

052 LD L 89 ) To 02t i j

§L2 159 t z v 5 0glL 4
-{60E 0L b g9 vz E) 86 e

! 08 g0 2’9 v v 001 §

081 08 20 89 [ SG BEIN b

{oM; {oMsz) SULIOID pelmol] . . ey .. peyealy, _ pejeadL ) . mey Q0K auva.

BULOID wniy fEnpisay I ely Hd AUpIQAn CuAIVM
, K T BV, T THENOW.
_ , : 2861 1HVIA
NANY J9M07 DANYId : .

- 0.2.3 -



~NIN

AIS'POLEET

orl 06 £'0 0’0 00 59 0L Tos P
00¢ 082 oL 00 0:0: 89 [ oL 089 o XYW
LE2 451 Le HO/AIQ# g0inaE o 1Le ) 8'g 862 FOVHIAY
IV RN
052 082 80 95 L s 089 0g
052 6lZ 90 9'9 L 9 059 62
052 ooz 8¢ 9'9 Z'L 1B Josg B2
ose 06} 80 59 A3 55 0LE e
052 . 061 9'0 99 E§2 ) 0Ze 9z
052 03t 80 . FE 4 BB 508 Er
ose 061 20 9'g gL 5 00E vz
09¢g 06} 80 9’9 gL ] 0ze EZ
002 002 20 92 g7 ] 528 7
opL 002 ¥'o 1EE 182 §'6 [V 12
002 ez 30 9'9 o §'9 ooy 0Z
0ge oz 80 99 L 59 SOF Bl
002 c6l 80 99 P S's 598 3t
oge 081 8¢ e | EA S'S 05€ s
ooe 091 £0 EEE 2L 5 OLE ol
08t o'y 2 5 SiE 5l
o5t 99 X g $62- vl
R 9'9 Z 9 592 gl
Josz oL 0 EE] gL &9 Q82 Zl
0Lg oot &0 99 g4 59 502 i
s91 001 ) 9’9 gL L 06} oL
Sii oot 80 . B9 Fa 50 08l 5"
07t 06 80 89 vl z GL1 g
oSz 08 20 8’9 v 9 §L1 L
CSE o8 8'o g9 ¥ 9 081 g
Qg2 108 2'0 89 2 ) GOl . g
e8!l 06 90 89 v 59" g9l- ¥
Csz oLl E IR gL 59 . 0L} g
Bog oti - ) g7 (35 0% ]
0se DL} g0 'S 2 7 061 1
o) {DMsz) SUUoILD palezal L NEH paleel; . mMeY pajesa.y, ey ‘QOMd ENR ¢
BULIOIUD wnjy - - |2npISaY AHENTY Hd RipianL LS IYM i
Hdy THANOW
: 861 THYSA
nAMY Jemon DINYId

- 0.2.4 -



or ozt 20 08t o'za 9'9 " L oy 051 NN
95T 0iz 30 0L T ok 02 ez FE 09¢E o X
651 zSh 20 0re '8 69 v &'y £02 ;. SEVHIAY
1 -
ogl 02k 30 g9 o0} 1L g7 N 0Si -- 0e
G2 0zl 90 g9 001 L 54 ¥ S51 62
05}t 0zh 50 89 20t L g ¥ EE 82
os1. 02t S0 B9 00 Z 5L ' 091 . iz.
05! i 20 EE) g6 AL i EYA RE §9% . 52
052 D 80 99 0ot |z VL BEN GL1 1se ..
052 o¥h 80 qge Zot B G4 ¥ 0Ll ve -
052 oFL. 30 {98 ~loot L ] ¥ g9}t 1€z
GLL oL 90 89 _1Z0r 1z ¥ v 081 2e
oot orl 50 VS 26 89 5 5Y 561 ke -
Cie ovl g0 9 96 £ vz s ¥ GLL 0g
oge o¥l. ) 29 v6 89, ¥ Gy 8L} 6
052 ov 1L 180 Vo 36, 89 v I5 Y 8l
052 ort 80 79 v6 89 VL 15 o8t it
0%Z. orl g0 ) 96 Z B BN 08t gl
oYe orl 30 129 g6 L L v 061 G-
0S¢ ovl 80 5 96 1z v v 0B vl
ov D z0 29 6 2 VL v 861 gL
C2Z EIN 90 ¥9 196 L G4 RLE 86 L : 7
022 N 20 25 86 99 9L . 002" SN
052 _ 09l X 25 96 9’9 v 5 002 . Tot-
0gZ 094 50 12l vE 89 v g 002 6
022 091 g0 0L 06 9. v/ 5 002 18
Ocl Gt 50 7 06 89 ... ... 182 s 082 . JL
002 0Zt 90 0. 88 X g2 5 03% 1ER
Sit 081 30 el 26 ) £Z. 5 1052 g
002 06l 0. 2z ) DR L S Togz RiE
oZ1i ote LAY 108 ‘188 REEE g g - 082 = g .
fo1g 50 gb (7] 99 127 S ~Jooe" NE7
022 007 80 05 29 1EXY 2L, S N YT T
(o} {owse) auLioys porealy’ - mey Tpawees) mey pejeal] M2y - oodd " awva
BUUDYD wnpy {enpisay RIUTENN - = T Auprn g HALYM o
‘ Sooounp THLNOW: - -
" lgel TWvaA
NANY JMOT

P ANYId

AIS9048HT

- C.2.5 -



AIS'L0L8HT

08 08 ¥'0 0F9 0'96 9% a3 oy 0zt NI
0¥z LR CEY 0vL FERD 0L A o'z EER XY
RETT PLE 80 0oL 6 t0L |89 ] 5t 68} IOVHINY
, Ie _
0l2 Gl IEX) 89 001 2 v L ¥ fger ot
002 ot {s¢ Yl ET ' i 5 Tozi. 62 .
Siz oLl 20 0L {val 29 .. gL 1Sy 102t )8 -
fozz Jort 20 0L 1¥oL- EEY) ¥L Tv. . OEL iz,
foez oil t T 1oL 89 P v 0E1 92 .-
0e2 Otk a0 2L Z0L Z G'L 1s¥. S2t 52
062 oLl 80 ¥L ¥oL L gL B ot R N
00T oLt g0 95 L i gE!L {62, )
02z oLl 80 teo Vi 15, . SEt. F
jocz jozt 80 g9 ¥z 3 0El 12,
002 0zt 2¢ 9’0 vz ¥ JEL 0z
SLL 0t 80 L9 ¥l N 053 3
Qge 0Tt v 99 v 1% TR 81
aZ¢e 0Z1 1 - 2'g vz i ovi Lt
054 0z! 80 89 co1 89 v g.. SE L gl
05 GED 70 0L ZOL 89 I S .. 8sk 51
002 fozt g0 ol vol .. g9 S/ S REEYY Pt
G5 oeL 80 0L 201 g9 §4 v ogt €L
002 BED 50 2L BED 89 YL 16 orl E
02 ozt b 2. 201 L L -ty ot %
oz 021 80 2 v01 L gz it . g7l oL
GED 06 80 2L val ) Are . 1G5 5¥1 6 -
001 06 20 0l 00} 8'9 MED L ovi 8
oLz 06 80 9. e6 2’9 L L (a4 L
ove 00t 80 LY Z0 29 L 9 ovl ) -
Ole 001 30 89 Zol 89 5L 159 ol g
ooz R 3 Yol #01 88 Vi gS 051 v
foce otk L 89 188 ) v g ETE £
051 oglh §'0 ol 061 L v g 8St 2
asl €t EE) 82 001 Tz L s 8&1 L
oM} {os2) [upolD pejeesl ey pereas) poweal) MEY "GO 3Iva
EIVIETIE) wrey fenpisdy LT “Hd Aiprung, LALLM,
_ _ e THINCOW
1861 - TUVIA
nany Jesmo DNV

- C.z-s -



NANY 18MOY

S INYId

Hiee0Leg

ool colL o' 089 0'96. B9 vd oF . 00 L NHA

0ee o7 0l LR 07961 Toz gL g'g =R AL

P8l ! 80 566 B LOL &9 v 5y vet JOVHIAY

: 5] o

ozt ovt 30 7 TE0% 5 52 ¥ 59t ; 0g

022 ovl {1 8. 701 L g ¥ 591 62

022 ovl i vL Toot 89 1vZ 5 STk B2

0ie oyt Y [ Z0t L e 5 ot t L2

oze ot i 8 “|Zol j vz g DEL ¢

002 ort 80 v 00t g9 Vi 3 CED 52

58t ovi 30 9.8 Too 8’9 AvL Sy EFS ve

06! 00t 80 9z 001 59 Vi §¥ ozt 5

TR ToLT 1 vl Z01 IR 52 CE:) EE Tee

60Z oL 20 L voL 1 gL ¥ Tozt 12

[T oLt g0 8z T L 3 §v Q0L 0o

oL Y §0 oL 7ol L Tez Sy SOt 6t

002 0Lt ) zl 701 89 57 v 001 T8t

051 Ott 30 7 a0l 8'9 ' v oLl it

ool R G 90 9/ Yot z Gz 5y ozt Jot

s6L 0Lt L zl Z01 P 5z 2 “jozt T

co2 Toit t vL oL 89 5L Sy BN i

Sel ot1 KX 89 86 2'9 5L Sv ozl JeL

S5t I 80 v 001 g9 v ) 0E1 2l

LER 031 X vi 201 g9 v g AEER b

061 oLt 80 oL 00t 89 vi v 0zl ol

g8l ot 20 0L 001 Z e g g2t &

00¢ oLt L 89 95 i vz v EFN 8

0ze oLt b 89 26 R vz Ty 0ei 1L

Q02 oLl 90 oL ror 89 52 ¥ ozl g

CER oLl ) 73 “Teol Z i G SZh g -

P oIr 20 oL 201 Z vz ) 0zt v

SO oLt 80 Tl Z0t g9 ¥ 5 ED Bl

OEL Torr 8C oL, 201 L T v LT B

061 oLt 80 2 rol 2'9 vl 7 OTt 1

o) . Hexsa) QuLIORD poreas, | me .| pamesy | pares.y - mey .oodd .| 3lvg
BULSIYD dinyy Eenpisoy RLIENY. wa T L MEIVM |

. T by THINOW :
2861 SHV3A

- C.2.7 ~



WIS 60LEYT

o1 09 50 ORI 0:001. 99 L . JOE EE) NIN
L2 vt oL OBL ovil 1L 9LL. 00k 591 N
yas o1t 80 gL £'50L- g9 la'6 Y ozt JOVHIAY

: L _ e . -
0671 S/ ! 7 I L9 9L £ 0S5} 0t
o8l 0L ] 24 Tott g9 9L" B ERS 06 62
a6t 09 3 89 okt e 87/ £ 158 8e
§02 09 i LY T 29 92 SE 06 122
oLz 09 i 0L oLk ) a'L 5% o8 92
591 02 80 2L 80} | ¥AE) To's [ Sz
oLt 09 80 gL oLt 89 ¢ 55 e
oLt 7 80 94 B0} z 9L 8§ €2
Tos! o8 [ B g0k | F3 YA 199 22
561 08 g 9z 04k L Te'z L 08 ¥
ooz 08 1 2l ol VA 9/ £ 56 02
58} 06 80 Y BOL Z Q'L 9 SOt 651
~ j0EL oLl 80 v 90t 4 a7 §'G 00t D
LR GEER 20 oL vat 3’9 AN € VOB Lt
g%1 0zt 90 zL 50! L9 Y3 € SEL 9l
561 0%l L 0f Yol 99 -3 3 ovL £
S61 orl 1 2L Ivar HEE) 54 v T Tr
06} o%lL t oz 20l L9 v S ) et
sgl ovl 70 o ook L'e. Y g Tort zh
fostL ori REXS oL 20k L8 gL S'e ovlL ki
ogt ovt 11 0L 201 19°9 t'L 5¢ L oF
061 ~fovi T 2 00!} 8o ¥i v S¥ L 6
ote Tort b 7 zad 29 57 3 ovi g
061 orlL b zL ESTR 8’8 5/ v LT L
jos: orl g zL 001 L9 a3 S€ 5SS ]
o8t Tovt 80 oL 129 vL € oSt )
oLt GED g0 _ 2ot L9 'yl &g Syl 2
08) ort 80 0L 00} 2’9 L ) fost £
081 ovt g0 ol 00k L8 v ) G91- z
0032 “lowt L 0L 01 L9 vl s'g FEIS b
M) L {leniga) | autIoND porealy “med " patealy - ey poyesIl- My "AOHd atvg
SULoID why . enpisay AUy HG. AR HALYM S
g THINOW
_ 2861 THY3A
NANY 1aM0T DLINY IS

-C.2.8 -



WIS 01481

Tool oy 50 00/ 628 $'5 29 o€ St NEA
OLE 08% o'k 028 0z oL gL 0'Sk - gLe. - XYW
glz E¥L 80 g'9L 756 L9 3 8% 1ze HDVHIAY

. . e
052 081 g0 9'9. Z 59 . 562 og
0zZe 081 g0 99 L 59 fjosz 62
522 FED g0 2'9 ] X 062 82
002 081 g0 99 L 9 1062 i
001 0Ll g0 9'g - §'G 0ee 92
061 0L4 SG 99 2L 55 §e2 52
c6t 091 S0 99 e 5’y 082 Ve
06l 08 g'a 9'g L S G2 £¢
SPL LD G0 99, £ 5% ¥ F¥3
S0t 051 80 9L T 8'9 ¥ g 0ze 12
oyt 081 1ER) 9L 28 EE) ¥ 9 512 0z.
00% 091 80 9/ 3. g9 ¥L g 0l2 6l
ooe 091 B0 Y 88 8'9. 'L 5 - 812 - 8-
052 081} 80 v ¥6 - 2'9 L g - Toiz - Tt

fosi 081 b 02 88 §'9 2L g 062 ol
002 081 70 28 v8 2'g L St IS 51 .
00¢ GED g0 zL 98 g z g oLe TR
Sie 08l 80 7] 98 ¥ L 59 6oE £l
azz 08}t 1 oL TR ') 89 59 00g 2z
02 081} LX) 0L 28 §'9 8’9 g'9 00€ LhELS
Stz . 08t 1 v ¥g 99 1 L 0LE o1
ocE CFl t 08 86 89, L 1E 062 6 ...

S9z 06 b 08 001 89 'L 5. 0zl 8
052 oy b 28 Q0L L 'L L B 5T L
giz 0% L 28 ZLt- 1z Ny 9 55 9
052 oF ) ) Zhi EE) gz s 55 5
0s¢ oY) n Y 1oty 2’9 5L [Z S5 v
01g 06 80 o8 I 89 5/ ¥ 05t g
SOb ) 80 ] oLt 29 9/ € SZt 2z
002 06 g0 8L ZhL g9 Y € 08 L
=) . {(oMse) - BULIOIYY peleail | - MEY HOLETH petesyy - mey {a'e - Iiwa
SUUOIYD wngy [BNDISEY - ALY o i He MpIGIng CowIYM
N 0 SHLNOW
2861 CrHYEA
NARY Jamon T INYId

- CIZIQ i



1081

0oL oeL

NI

nang JemoT 1NV

474y

oLy Z ¥a 89 0% 072 _
0gE 08z gl 026 1086 oz v L e SIS XYW
6ve 8le £l 1'6l -~ |ees 19 72 1'g 69¢ A ECICELY
: _ . R .
Gee oL 5 28 To6 L R g dge QR
0%} Gel <1 €8 BES z Z L 2 00€ 162
Tosi1 021 gl 28 26 L 7 G’ 062 EEH
{05t 02L 50 el |g6 g9 el GG . 0.2 172
061 QEL - 30 A T 1Tz ZL T |§S 098 192
ooe oVl - gL €8 _ |26 T 4 S5v 062 oz
[F 091 80 il - - |E6 - 1z B SY oSt Tyz
ove. . .|05% gL 162 {16 17 Tl Sy [y BS -
R gL 8z 06 L 4 FE 0BE - T lde
002 08} gl 9/ “Tes £ 2L 5P 0Z% . jle ..
98T 038l 3 ¥L 118 L el g ove Q3
008 002 161 68 g6 )2 L S¥ 09¢ 61
‘[o0g 00¢ 50 Z8 26 28 L &y Q8E Tet
008 ove g0 28 NER &9 7 &F 00v il
0l%. 052 I ¥8 |06 89 Z L Sy oy 91
SOE S9Z gL ¥8 Ti6 89 L B 00% TN
062 S9¢ 5L g (86 - 79 2L 18g 0S¥ et~
1002 c92 80 ] ¥6 g 2L 9 08F Bl
o2l S92 0 - 08 " [06 'S L 1g 005 Ay
1061 552 Gl Bl |86 199 i 159 o5% i
ove . 582 g1 Z6 {gg 3G.. L NCE _ |09t o1
S28 592 20 57 6L 7. l 18 - Jooy 6
08¢ 59¢ gL i/ 16 g L 2 Qey 2
00€ 09Z §'1 2l 8L 9 Z iE Sov L
Si2 092 |5t 0/ [ Ex:) £ A Jose 9
092 0/2 20 9f 6/ 99 £ g 06% 5
002 0/2 51 v/ e/ 3 I 101 02P [
1002 S/t GL 0. 2L 9'9 7 B oot 3
00€ ¢z Sl 0f va Yo 99 oL .- 100% Z
OlE 082 il 97 8l 59 Z zt 1645 i
{oy) (oMg2) euoun | peree.s mey porees) . |. med peyeas) ey ‘GO 190
SUUOUY - Wnjy [Enpisay AuLEN N e Ha - RIRKINL HI LA :
. 280" HLNOW
2861 THY3A

- C.2.10 -



WIS 1088

09Es | 581 56 80 00 008 -y 0z 0'g [\ “JovoLt o NI
o008y ote SEl R —joo . love oL 54 -10'8 {066 Y85 LG . XYW
{eggey - 102 6l g1 i0/A1Q# | ¥ 06 Tie N IGED til2 TEYOY QOVHIAY
GOES! 061 001 80 E 06 ) I f5s 0EZ aroLt 13
QOVBE 061 o0t 80 126 . 89 F 5 BEH ‘00898 “fog
2LvSY {061 ool g0 06 g9 . 3 R ove .. ... [800EY. REER
09tvy 002 oot 80 06 ] Z L 5. oz . ..l0veer 82
Z5EEV 002 oo}t 1 08 e L 5G 062 Tooety L2
foveey S5 001t 1 06 89 ) 9 0.2 0256€ 52
9Ly 061 6 i Z8 7'9 Z g Tosz 0021y G2
ZBEEY 061 €6 i 06 9'9 F) g 1582 Togrey . e
00087 1082 TGSL 16 26 . 89, F3 Tg o6z loskvr . . |82,
|2BgEY 0zz ETE R 06 ¥9 2L g5 g6z ovriy _.l2e
Z6EEY 002 591 S 06 ) 2L 159 062 Joztty fiz.
09LPp 002 . . 597 g 06 ) FA YL 0GE . 1oveer. tog
R 561 591 g v6 99 g7 L . joge . T1095ev . . 6L
2ivsy S61 S¥l g1 26 89 1272 e ove. - C|Z8EEY .. . &b
Toveey 06} 0zt ol v5 L ¥z L .. |ove 9785 1y
09tb¥ 0Ze oor gl ¥8 Tz ¥ 1E] . o5z, vzezy al .
09 tvr S81 CED Sl 06 55 124 £ 1692 T 0gver TSt
ZLivCy Sl GED g1 08 Z z4 1s 092 2668 B
o81lvy SB: 051t gl 5 L 2L NEER o0t B JEL
ov9zTe 0z2g 0L a1 26 17 2L 155 00¢ 1ov8ézs zh
2LVSP 002, oL gl 126 Tz 22 §'9 008 Z6EEY Li
oveer .. |O6}) ToZt g1 26 189 2z IED joge. - [oovae 1ot
051ry Tg61 5891 g1 06 . 2L g9 G82 ~ Joreey. . 6.
091v¥ 002 T = 38 179 Z 9 0Lt - ovzer |8 .
BODEY 002 SEl 80 6 89 A ] 06¢€ Togsor Tz
09Ty 002 St 6L 26 Z Y2z ) 008 ovzey 9.
gooeY 022 Sii = 06 7z NETR g 082, 0960% . g
B00EP 022 0%1 Gt 66 . ... |99 el gl 692 00BOY 2
09iry eE] BEED Ei 05 . M EX 57 L. .. .]09z- _jorezy. £
.jostpy 10Z¢2 1oL D Z5 IEXD gL G0 _Josg o loveey 1
002EY. 0zZ2 004 Sl 08 99 2z e 082 08707 i,
sarep (o) (H¥sz) SULOND pelees] wey paleai) Med - palesi) My godd  feawa
CeMBIUEE O SUUOIYD wnpy [EEETY I Reyy T} YT T HEIVM T E
. : o UBR T THINOW
_ A 8861 THYIA
- nany Jamo T ANYId -

S 2.1 -



09251 Qil 0L 1EE) o0 .. |6°08 CEE 04 0§ _ LT LT NIN
0808%. {§1f LY g+ oqe0 o doge o -ige gL ~ hoRk . .joBg.- Ckezzey. )L T IXWN
yBE6E e o8l . 'L - ] i0/AIQ# . [s98 . (€9 V L. I AN T e oY - SOVHIAY
09E5, - |08 {00t g0 g 06 g8'g 2L §9 . . . JoEg -t [OvObL- i€ -
0OYEE Cfoat . joat - g0 ... |86 A - s - . Jose ... _ Joos9e 0g
o0giry 081 BNCELE REE) N N INEEED 2L N DEE. GOOZY 62
FrAYY . jovL ool - ! o le8 N EXC N 2L jerz vl foerLt 82
ogrse - {oie ooy T _ ... 188 e 2L Jz2ie _ 082 . .. {BOGIE - J 42
Q20T 00% 100t L - RN EE iv'e o Jeil S 1L .. 0ET 08448 9z
0ZEOP iegz oLl . j80 IREE 99 iEE 2L otz 108PRE 152
reey. oZL . - . 10Ek 8o . . NEEEREEE 2L |22 — |ooe OFB6E ¥Z
09LyYy FED lovl N o z8 NEER L 12 .| 00E - [oosoy ©2
08Yst . {sSe BGED J . Jos 29 N EEER G oye . $92SE €z
08YST ove D 1k _ {08 N Y - 00g 00rve [¥3
0ZELY o8l cgl g0 | 38 Jre z4 NN Joze = [oopee 0Z..
08kFY | T ol R S EL BES T4 §9 . . 092 Jereor . feL
ERZ “]0ig CE R gl Y CJes T we T 72 §'g ({0sY ZEYeY at
gglsy 082 B EED g1 . 88 | B EE) z L 5 o0E . 1oozer {41
0809¥ £82 - lost R _ _ 99 vo zL 5 00¢ . |o962% al
05ib¥. . |0S2 D 5 _ 08 BRE z ) GOt _fosziy | S
00BBZ UFe I L og 29 |z 9 . fjovE 99592 iR
Ov92e YOS _ L.t Co 06 - 199 A 5 . Jore . josg90F Sh-
QoY | I0LZ {09l 5L _ 06 g9 2L 8 _ gor . . ioBolv 2t
oveTy . 1seg {00z . gL _ 06 NENE RE EE] .. |ozZ¥ ova0v A
ovZey RE Q02 RS R N 9 . L 59 055 ~_lovgot: P
oveey REED 0L 20 I 29 L L o jodl losgee. 8
09ivy o%¢ ... 0SB . 1 . 28 , - Ve j8 Joos 09/L¥ g
02E0¥ 002 _Jose 18’0 08 ) e 9l -}osg NCEER L
0808y NEED .l BEEY RN Z T 088 | 9ZLEY 3
0309y Jooz . . Jogr 20 08 9. Ys Sz . |ove 9l.LEY 5
0ZL1E oLl R 20 1 L N E L S fory 09681 ¥
aveer | gig 1082 D B 26 59 . €L L .. Jdery . _ |oswov g
oSlby loez 5L .. [ , TLoooHjes v'e . zi 9. . 0c8 . avZey 2
ovesr . 149 oL . - ] B LX) _ £ K 031 BESOP k
sarem | (oM lfeMsz) 1 suuoud pagas] | o meg 1 peessy Meg ] pseast | mey L Godd UV
“eyew)] | BUBOY oy [enpised | L Rueyry . LOHA . ~Rpiny “HRAYM S
n . G4 CUHINOWN
- ge6l 1HY3A
nANE HBMmon DINYId

HIS208887

-1 -



Aseosed

0ZLPE. 0s 0z! 50 00 0'c8 g o'l 0'S .1oge £00ZE _NIN
00087 - CEE €9t 5] 00 0'95 vl v L 002 0.8 GoGYY - Xvi
ziovy z9% 61 A [O/AIGR 016 29 z 2 96 587 L8OV FoVHIAY
0808t ] - T 1. . 1 009EP e - '
GeE0r. Sse G9% ' ¥6- 9. L 52 68 OveaE oe

ovZey 00%. 09% i 26 9 L iy 002 000ey 62

ovesy Tooe ot Ti BT v'9 L 9 oLl 0TV - 82

Gooey oge 0Ee b 28 79 Ji 'L 0LY 09ivy Tz

covey ol¢ o¥e I 88 L zL St 009 losivy - o2

0008% 00E 0z2 [ 98 3 z 8 Y9 NEIRS g2

000S¥ 00e 00§ [ 98 g z- & 089 . QoLyP ¥e

oo08Y 052 008 t 26 o L g5 00Y. CYouLyy €2

CO0sY o6l 0tg L 26 89 e'L §'S Q9% 0oLy 2z

C008Y . 0Lt 0Bl . 1 26 2’9 A . Tovy 09 LTy +2

09LPb . oot 1091 gt 06 89 ZL ) oLy foroLy 0z

0ZLVE EER ED = 96 ] v 3 azv OBVYZE 6l

08ty 1cot o5l = 56 Vo v §'S o2y 0950V Bl

OZEEY oLE. 05t 3 ¥6 v VL g 022 0ZS6E b

0Zsey T0E CLb 50 96 v'9 7L 9 052 00858 Gt

QEYaL 008 . - 80 06 89 2L 58 LR 000ZE ~BGL

oFZeY 0%z ED S0 26 - ) A7 Z 00t -] O00BE - vi

A808Y goe ot g1 v6 20 L g - Toze e €1

foosry Ove o2 St 186 ) L G 02t to8siy !

oslvy . love ot g ¥é Z z L 5 0LL. CIELY 1

0zEeP 002 PTT 5y 96 T4 vL v ove 02668 oL

OZE0Y "00E oFL. 5L 28 T2 v 6 -J09¢g" 038588 T6

0ILEY. 0l2 - L v6 ] [ vi o6V 0091Y .

ogivy bae ort 51 08 Z F3 Gt 0 ovoLy -

000BY o6¢ o¥h ESS 126 7 L g 00% - 1091y 15
{ocosy Toge ol 51 6 99 R 'ED {025 ~loasky. B

oSty 0.2 061 Sl |26 98 2L 102 059 GQ0TY- ¥

0zE0v 008 002 &) v6 99 2L 8L 002 | 21686 R

ozZeGy 08¢ oee. gl 26 189 3 02 TogL —-loeLge - J2

60097 1ove. Y H = 06 1g'9 - 3 29 oot ~fogger - f b

1M fon) {(®Mgz) - BULOHED PSIEAIL - MRy " palesiy MEY . .poEeiL - ey - ogodd - -7 3va -
CenR|  SUpOGD . Ty, TEnpIseH RIUTENY Hd RPN HILYM _
. . . - . R P . I\_.ZO—z N
e . LogEel. o IHYEAC
nARY J8MOT . I INVId | R .-

- C.2.13 -



AISTP08EEN

. joreze St 001 S0 00 ORL '3 8’9 0L ore 00028 NI
{oceey 56¢ e 51 ) 0’88 0L gl 0'SE 348 _logtry. - XYM
EL1LY L3 L%} 80 10/AIO%  [FEB L9 0L 181 ZvS 127688 THOVHIAY
oFzer SE¢ 00+ 5} 198 L Z'L ~[OFE - g2eQv 0g
ovzzr 0zE 001 e 98 L E 098 0ZE0Y 62
o¥eey 2lz 00t gl 98 1L 124 08E 0ZEOY g2
0ZE0Y. [ oot &1 Tog 189 L jose DICEE 42
oveey DEE ocl S0 08 - 199 L SPE ~.jogeay 92 -
02E07 oee. Cot 80 oe CER 1L [ER 00v8E 52
0r9zZe 0l 1001 50 28 59 {Z 088 . joosee ve
QLTO¥ 002 - Ogl NG 28 89 L S6E - Joovae £z
CZE0T 091 GEL - 190 »8 - 189" L ot 0GYEe - 7o
OZE0Y 062 oEl gl 98 ¥'9 14 lgat- - 0098E 12
020y LH ozl 50 e 89 L Jlosr -jooree 08
0207 062 jovt 4570 1vE ER L Toos QO¥8E - 61
jozZe0y 1028 ozt §0 08 g'e 14 0Z% o0¥RE: 8l
{08607 082 e 50 08 8'¢ L osy 0088e 141
orezy 0zZE 051 g0 o8 EER L 005 09¢£6E Tat
{oveey (43 oyl g0 28 89 33 Joss Togese - st
Joeeor 0tE ort S0 98 REE I 095 GOVeE vE
-joceoy ove avl g0 ES g9 L 029 00¥8E et
oveEy oLt oLL 50 98 89 L 1055 CPLEE gk
ovZZe Siz ot 150 S8 99 z 085 ovi68 i
0898 0¥ - jooy 50 58 v'g- 14 029 000ZE ok
00¥8E 00g Jool S0 vg ¥'9 L REE ovSre- 6"
0ZE0P D0g col - P v8 ¥'9 L 065 08Y¥9E 8
Q0F8E G0g oyl ! 8 ¥'9 z 088 ¢9SYE Z
COF8e ‘oog {ovt i |08 v'9 L 019 02LPE: 19
" {09LEY vS1 . 0gl t 08 ] 8’9 098 orzey 1s
CSL¥Y IEm 153 i 58 - I'g B 058 09607 4
0008Y o0g 0¥E AT a7 9 189 088 09ivY €
0805 881 0GE [ 08 69 L 0g8 Q02EY B
0809¥ 00¢g 05t iD ) 69 8'9 ~jois 009g? b
lezem {om) {oMse) - BUMOIUG paiesli - Mey payeal) M2 pajeed} MEY "OOdd ETA ]
Rl eLUouD wingy Tenpisdy AJUBYY - Hd - Aupign L, HAIYM
: - idy THINOW
g851 THV3IA
nAny JtamoT S ANYId

- C.2.14 ~



0'0.

HIS'5088H7

C8SPE DL ST 50 0 8L 89 04 0'9 gLz, 0002E NI
oo0eY 0S¢ 06 g 00 0°98 2 v'L 0'GE 09 gLLGP
L962Y L2 &V 't WOIMaE - |9 08 0L £ R 582 7S60Y
0008Y 1652 02 S} L A oL 5lg 9L/8y  CREE.
0008Y fose 0z S} L 27 M 022
0008+ o%e Ot S E Z z7 Gl 022
Do0EY tose ez S'i i P F 5l 6zg. .
0008y o¥s 0z Sk YL i ek, 02
Tooosy 028 = Z v Z BEEE
L0008y - jose 52 51 L [P4 L . Jo9e
c008% . fost 5% &1 z 3 oL . logzg . R
00087 [osz gg 5 P 1ve ok 052
08¥oE 052 S5 5 EE) Vi 9- pog
fogsye 088 st S} 89 L X 092 .
0208¥ 0%t o 9 [ L 092
0809% - CSE Gl 5L 2 vi P 1082 .
0BOSY ote oF 1 3 3 £ {osz
0B09% Siz or 1 _ 1z 2L 12 0.2
0809% 0zt or S0 z8 2L L L 0l .
00¥3g orz S0 28, g4 [ L 00€.
C0¥8E ogL- S G0 Z8 ¥ vl 1s 00¢
00%5% ¢Ze g5 gD 28 Z 22 5’9 00€
OCEOY ote 15g Y o8 BER Vi )2 — jooe
joceoy 002 cg. S0 08 . L e L )3 0S€.
‘{ozeoy o0z ag S0 08 L 3 BE) oiLE
1ogeoy 002 0% S0 o8 2 eV g 0ee .
OceoY 52z 09 g0 & )3 2L g 026 . R
ocovse 002 59 S0 8L L L 5'8 02t -
orZEr 052 0L 50 7 N 2L 0l Tove
8301 <8z 06 g0 28 L A [ 09¢.
880LY oSz 106 S0 28 14 2L o2 loge
00¥HE 00% 06 o 08 2 2L G2 SPE
S0PSE sgi 08 S 1os NEE Z el 05E
880LY O£E 06 g} 08 29 1 08 oFe
Jerem | {=M) {o¥se) . SUNUD paleal], - mey _peeal), mey | peeanl LGS EiL
ST} BULOILD wniy renpisey AluEY HS Alplgin] :
‘ _ _ LT THWEA
NANY J8MOT DNV S

- 0,2.15 -



~.2.16 -

0OCPE 0%Z 0z ) 00 08 va Tes 03 061 To220€ D
YL DEE e 31 00 088 o4 v 002 Y062 9LLGY X
SS6GY 6.2 e v TOINIGE |5 EB 89 EN £6 Ve ZBZEY JOVHIAY
00087 052 02 St ] Z Y of REE VT [
0ZE0Y 05% g% 5t 98 g9 . z2L 7 - lgez _|024LE 08
9/58% 052 Qg 51 e 8’9 <L [ ‘0EC . 19695 6¢
9/58Y f00g g% RED 88 g9 L ] - . foge _Joeesy _  [sz.
05087 092 Sy 80 8L Tg9 Z 8 R cieetkr . lic
olg8Yy 052 35 50 8/ ) B89 159 082 . _ig69sy BER
9L58% 052 5% B0 Y] 99, ) 1ss Yose }ab9sy \EH
0805% 092 55 50 8L 79 7L 9 02 2667 . .. 142,
9/58% Y] Sp 1570 28 1z zL 6 , “|oie 96957 " lee
$.587 058 op 50 98 g9 oL A 056 . . . |969a¥ zz
SLGEY LYES Tog S0 08 Z FA 501 oge N EEEET ¥
RS 00t og ) 88 1z 2L 2l 08E t96957 02
08%98 0¥z OE. S0 1EE] L L ED 061 1¥0L07 6}
DOvYEE 00E ot 50 98 L zl of 022 (02208 8L .
9635¥ orz ot S 198 L 24 oF |ozz G8vat il
olgey 00% ot g1 88 L s ol N B jogBEY ol
Si%8b 00t 0F 51 EL] z P g . . . logc . 96957, T
181587 QLe of v 88 3 'L 4 0ge . 2895y 1A
sls8y oig og 3 =1-] 1 3L 8 oze 19585y gt
aicey GO0% 0% 5t 198 L FA ok 0E2 9695¥ . Tt
5.G8Y T00e oe 5L 158 89 24 g 10Ez 96557 iy
0&vet 0% og S 98 g9 2L ot T2 19695¥ ot
Sicey 0%5e oF i 58 g9 7 g 0EZ zizve 16
o00EY 052 SE St 82 B9 24 g 082 96957 18
j000sY 0s¢ St Sl 8L g9 T S8 . JOE2 9695% L
OEor 052 5E 1 8. 99 2L gL . . lore G697 19
095vE 052 [ S 8L 98 P 53 . 0ge 02626 15
O0CEY 0Ze St =7 8z $'9 L 8. . . 15%2 IR L
adoe? oSt 3 51 . g8 z ) Tk 062 969G%. €
100080 058 0% ST 9g L zL 01 YA g5695¥ . F4
52 gt 89 £ 2L vi 0532 9695¥ I
asrep o) (o452} SULDIYD pajesl MEY " pajgal) . perzaly My QoM 3iva
afEu| | BUbOIG Ty Jeneisoy LIOTER T wd Riprqany HELVM
unp TRINGH
. . 886 - HY3IA
AN 12807 var

Hs'soesH



3. WATER SOURCES FOR THE MTONI SYSTEM *

During the dry season, there is shortage of water available for intake into the treatment works. In this
Appendix, the existing information regarding the actual water intake capacity currently available is
investigated and the possible alternatives are reviewed.

3.1 EXISTING WATER SOURCES

3.1.1 WATER INTAKE FROM KIZINGA RIVER

Possible water intake from the Kizinga was analyzed based on the river run-off analysis in the past.

(1) BASIC DATA

_Tablo C.3.1 shows rainfall and run-off data for the Kizinga river from November 1967 to O_CtOl)e'r
1976, along with the generated run-off. The generated run-off from November 1967 to Qctober 1976 is

produced by the following equations:

Q = 8.38 + 0.023 Pe + 0.028 Pel ' for annual rainfall < 1,000 mm

Qo= 13.76 + 0.037 Pe + 0.045Pel: . for 1,000 < annual rainfall < 1,200 mm-" -
Q = 21,4} + 0.249 Pe + 0.061 Pel for 1,200 mm < annual rainfall
where:’ Q = monthly run- “off i in mm '

Pe = monthly run-off - monthly evaporation
Pel= previous month run-off - evaporation

The data used is the monthly raiﬁfall data from the Dar-es-Salaam Chemical Laboratory (1954 - 1976
and 1922 - 1953) and from Dar—es—Salaam airport. Annual mn-off based on thls cateulation, is shown
in Tuble C.3.2. ' '

(2) DROUGHT YEAR

In order to estimate the probable dlought ren-off, generated annual run-off in Table C. 3.2 were plotted
ona loganthmlc probabihty dlstributlon chart as shown in Flgure C.3.1. From this, probable drought

o run-off can be read as follows

70 mm per year m 2—year return perlod

o vt i — Tt dnkh B vy W - e

* The contents of this section is_summarized_'in section 4.2.2 “water sources”, Main Report.
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34 mm per year in 10-year return period

From Table C.3.3. which shows the actual run-off recalculated from Table C.3.1 according to calendar
year, 1971 and 1973 can be considered to be the 10 year and the 2 year drought years, respectively. .-

(3) FLOW RATE

The river flowrate can be calculated from the run-off and the catchment area. Table C.3.4 shows this,
while monthly flowrates in the two drought years are given in Figure C.3.2.

(4) CONCLUSION

It appears that the nver has enough flow for an intake of 2 mgd for only thxee months:in'a year in a 10-
year return drought year (1971) and for 6 months only i in a year, even in a 2—year return drought year
(1973). This indicates that sufficient water intake during the dry season would hardly be possible in
most years. ' : ‘ :

To determine the probability of failure to provide for withdrawal of 2 mgd, the flowrate was plbtted
against the not-exceeding probability, as indicated it Figure C.3.3. It is apparent that there is a 25
percent probability of failure, and the corresponding probability of failure to provide even withdrawal
of 1 mgd is 10 percent, - ' ' '

3.1.2 WATER INTAKE FROM BUZA (KiLUNGULE) DAM
(1) STORAGE VOLUME

The storage volume is: calcuiated according to the attached map (see Figure C.3.4),. assuming’ high and
fow water levels at 70 and 50 feet, respectively. '
Level (feet) Flood Area (m2) Volume (m?)
70 80,875 :

y

178,117
60 36,000 -
69,342
50 9,500 - |
| : (14,478).
45 0

Totat 247,117
(2) RIVER FLOW RATE

The flowrate in the Kilungule river is calculated from run-off data for the Kizinga river and from the
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catchment arca of the Kilungule river, assuming that the run-off pattem for Kilungule river is the same
as that for Kizinga river. Results are shown in Table C.3.5 and Figure C.3.5.

(3) SAFE YIELD

The safe yield is estimated by means of a cumulatwe flow diagram. In this method, cumulative river
flow is plotted on the chart, as shown below. During penods where increase in the planned cumulative
intake (M- -N and R-S'in the figure) exceeds the cumulative river flow, river flow is supplemented by
storage. Necessary storage volume can be determined from the maximum difference between the river
flow curve and the planned intake curve (T-U in the figure).

In'the study, the cumulative flow diagrams are prepared for séveral planned intake amounts; based on 2
10-year return drought year (1971) as shown in Figure C.3.6. The maximum storage volumes for each
intake amount are plotted against the intake amount in Figure C.3.7. The safe yield of the K:lungu]e
river is 0.45 mgd, which is too low to accommodate the required intake volume of 2 mgd for the Mtoni
treatment plant. g ' '
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