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1991-2015 (Sep. 1991)
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Annex (Sep. 1991)
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Map (Sep. 1991)
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Final Report (Oct. 1994)
10 Rehabilitation and Improvement of Zanzibar Zanzibar Municipal Council 1996
Municipality Sewerage, Drainage and Solid Waste
Disposal System (Jan. 1996)
11 Mission Report Laboratory and the Environment DWD 1994
(Jun. 1994)
12 Water Quality Programme DWD
13 Water Supply Design Manual Chapter 3 Water DWD 19896
Quality (Dec. 1986)
14 The Mtoni Water Source (Sep. 1993) DWD 1993
15 Women and Children in Tanzania Volume 11 DWD 1995
Zanzibar (Jun. 1995)
16 Zanzibar 1/100,000 Department of Lands and Survey
17 Zanzibar Z-2 1/50,000 Department of Lands and Survey
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18 Zanzibar Z-4 1/50,000 Department of Lands and Survey

19 Zanzibar Town 1/10,000 Department of Lands and Survey 1982

20 Bububu 1/10,000 Department of Lands and Survey 1982

21 Ndagaa 1/10,000 Department of Lands and Survey 1982

22 Machui 1/10,000 Department of Lands and Survey 1982

23 Mfenesini 1/10,000 Department of Lands and Survey 1982

24 Kiembe Samaki 1/10,000 Department of Lands and Survey 1982

25 Mwera 1/10,000 Department of Lands and Survey 1982

26 Fuoni 1/10,000 Department of Lands and Survey 1982

27 Hydrogeological Map of Zanzibar DWD 1991

28 National Water Policy (Draft) (1999) MWCEL 1999

29 Water Tariff for Urban Area of Zanzibar (Draft) MWCEL 1999
1999

30 Establishment of Zgnziba)lr Water Act (Draft) MWCEL 1999
1999

31 Water Supply Rules argd Pro)cedures (Draft) (1999) MWCEL 1999

32 National Environmental Policy Zanzibar MWCEL

33 Act No.5 of 2002 MWCEL 2002

34 MWCWL MWCEL

35

36 DWD 2003/2004 DWD

37 2003/2004

38 DWD DWD

39 DWD DWD

40 Commission of Tourism 2003

41 Water Policy on Zanzibar MWCEL

42 A Bill for an Act of Water Supply Rules and DWD 2004

Procedure 2004 (Draft)

43 National Land Use Plan (Jan. 1995) MWCEL 1995

44 Tourism Zoning Plan Main Report MWCEL

45 A Bill for Water Resources Act 2004 (Draft) DWD 2004
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46 A Bill for an Act of Zanzibar Water Supply DWD 2004
Authority 2004 (Draft)
47 Engineering and Management Studies Zanzibar DWD
and Pemba Rural Water Supply
48 2002 Population and Housing Census General 2003
Report
49 2002 Population and Housing Census \Vol. 1l Age 2003
and Sex Distribution
50 District Profile-Urban
51 District Profile-West
52 Water Analysis Report (2003-2004) DWD 2003
53 Saateni Station ( :1/250) DWD 1991
54 Saateni Station No.1 ( :1/100) DWD 1991
55 Saateni Station No.2 ( :1/100, DWD 1991
1/200)
56 Saateni Station No.3 ( :1/100, DWD 1991
1/200)
S7 Saateni Station ( DWD 1991
:1/100)
58 Saateni Station No. ( DWD 1991
:1/100)
59 Saateni Station No. ( DWD 1991
:1/100)
60 Saateni Station DWD 1991
61 Saateni Station ( DWD 1991
:1/100)
62 Welezo ( :1/1,000) DWD 1991
63 Welezo ( :1/100) DWD 1991
64 Welezo ( :1/100) DWD




ve-v

65 Whara wa Mnao / DWD
66 DWD
67 ( :1/500) Zanzibar Municipal Council
68 Kianga ( :1/20) DWD 1991
69 Mwembe Mchomeke DWD 1991
( :1/20, 1/50)
70 Mtoni Spring ( :1/300) DWD 1991
71 Paved Road Network Condition Department of Roads, Zanzibar 2004
72 National History of Cholera Outbreaks in Zanzibar Ministry of Health and Social 2004
1978-2002 Welfare
73 Rehabilitation and Extension of Zanzibar Kfw 2003
Municipal Sewerage, Drainage and Solid Waste
Disposal Sysytem
74 DWD
75 DWD
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Input Data for Pipe Network Simulation
[TITLE]

Zanzibar Urban Water Supply 2010
Proposed Water Supply System

[JUNCTIONS]

1D Elev Demand Pattern Zone :ID Elev Demand Pattern Zone

J1 17 0 9 J2000 6 61.91 2
J2 10 0 9 J2010 8 133.45 3
J3 30 0 18 J2020 8 97.75 4
J4 40 0 18 J2030 20 97.75 4
J5 40 0 18 J2040 18 97.75 4
J6 35 0 16 J2050 10 97.75 4
J7 37 0 16 J2060 18 97.75 4
J8 50 0 16 J2070 22 61.91 2
J9 60 0 16 J2080 8 97.75 4
J10 75 0 16 J2090 20 61.91 2
J11 76.25 0 10 J2100 18 348.76 7
J12 76 0 10 J2110 21 61.91 2
J13 40 0 16 J2120 20 61.91 2
J14 40 0 16 J2130 15 61.91 2
J15 55 0 16 J2140 15 61.91 2
J16 76 0 10 J2150 5 61.91 2
J17 75.8 0 10 J2160 7 61.91 2
J18 30 0 16 J2170 25 61.91 2
J19 75.8 0 10 J68 25 0 2
J20 75.5 0 10 J69 39 0 2
J21 30 0 16 J70 38.5 0 2
J22 30 0 16 J71 20 0 6
J23 30 0 16 J2210 25 61.91 2
J24 75.8 0 10 J2220 24 61.91 2
J25 75.5 0 10 J2230 20 348.76 7
J26 16 0 17 J2240 15 1210.52 8
J27 70 0 10 J2250 8 133.45 3
J28 76.5 0 10 J2260 7 133.45 3
J29 20 0 16 J2270 9 133.45 3
J30 15 0 17 J2280 6 133.45 3
J31 15 0 17 J2290 5 133.45 3
J32 26 0 11 J2300 10 133.45 3
J33 20 0 7 J2310 15 133.45 3
J34 20 0 7 J2320 17 133.45 3
J35 20 0 7 J2330 17 348.76 7
J36 20 0 7 J2340 17 348.76 7
J37 15 0 11 J2350 20 276.42 6
J38 15 0 11 J2360 18 348.76 7
J39 15 0 11 J2370 24 348.76 7
J40 60 0 15 J2380 20 348.76 7
J41 70 0 15 J2390 20 348.76 7
J42 45 0 13 J2400 20 348.76 7
J43 45 0 13 J2410 20 276.42 6
J44 86.5 0 13 J2420 20 276.42 6
J45 86 0 13 J2430 20 276.42 6
J46 4 0 5 J2440 25 175.55 11
J47 4 0 5 J2450 20 276.42 6
J48 4 0 5 J2460 20 276.42 6
J49 8 0 5 J2470 20 276.42 6
J50 36.5 0 5 J2480 25 172.63 10
J51 36 0 5 J2490 30 1210.52 8
J52 36.5 0 5 J2500 30 172.63 10
J53 36 0 5 J2510 32 172.63 10
J54 8 0 5 J2520 35 172.63 10
J55 8 0 5 J2530 30 172.63 10
J100 10 0 282.61 J2540 28 172.63 10
J110 4 0 Port J2550 27 172.63 10
J120 4 0 Port J2560 20 175.55 11
J130 4 0 Port J2570 45 172.63 10
J140 4 0 Port J2580 24 175.55 11
J150 4 19.76 1 J2590 22 175.55 11
J160 5 19.76 1 J2600 23 348.76 7
J170 4 19.76 1 J2610 20 175.55 11
J180 6 19.76 1 J2620 20 175.55 11
J190 5 19.76 1 J72 18 0 11
J200 3 19.76 1 J73 43.5 0 11
J210 3 19.76 1 J74 43 0 11
J220 5 61.91 2 J75 18 0 11
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;ID Elev Demand Pattern Zone

J230 5 61.91 2
J240 7 61.91 2
J250 9 61.91 2
J260 9 61.91 2
J270 9 61.91 2
J280 8 97.75 4
J290 4 133.45 3
J300 6 133.45 3
J310 10 133.45 3
J320 6 97.75 4
J330 7 97.75 4
J340 12 97.75 4
J350 15 97.75 4
J360 10 282.61 5
J370 15 133.45 3
J380 9 133.45 3
J390 10 133.45 3
J400 10 133.45 3
J410 17 276.42 6
J420 16 133.45 3
J430 17 97.75 4
J440 17 97.75 4
J450 20 276.42 6
J460 20 348.76 7
J470 10 282.61 5
J480 10 282.61 5
J490 10 282.61 5
J500 10 282.61 5
J510 15 282.61 5
J520 25 97.75 4
J530 20 348.76 7
J540 25 348.76 7
J550 20 282.61 5
J560 23 276.42 6
J570 30 276.42 6
J580 33 276.42 6
J590 40 172.63 10
J600 32 172.63 10
J610 22 276.42 6
J620 24 348.76 7
J630 24 348.76 7
J640 15 175.55 11
J650 22 175.55 11
J660 20 175.55 11
J670 17 175.55 11
J680 12 55.18 12
J690 17 55.18 12
J700 30 172.63 10
J710 26 276.42 6
J720 23 276.42 6
J730 25 175.55 11
J740 22 175.55 11
J750 15 175.55 11
J760 22 348.76 7
J56 21 0 18
J770 23 56.91 18
J780 27 56.91 18
J790 15 175.55 11
J57 30 0 10
J800 15 282.61 5
J810 15 282.61 5
J820 10 365.7 9
J830 10 365.7 9
J840 15 365.7 9
J850 14 365.7 9
J860 15 365.7 9
J870 25 72.03 14
J880 45 72.03 14
J890 50 27.32 13
J900 50 27.32 13
J910 50 27.32 13
J920 55 27.32 13
J930 45 27.32 13
J940 50 27.32 13
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;1D Elev Demand Pattern Zone

J2670 20 175.55 11
J2680 21 175.55 11
J2690 20 175.55 11
J2700 18 175.55 11
J2710 15 175.55 11
J2720 15 175.55 11
J2730 22 175.55 11
J2740 20 175.55 11
J2750 15 175.55 11
J2760 16 175.55 11
J2770 17 55.18 12
J2780 14 55.18 12
J2790 14 55.18 12
J2800 15 55.18 12
J2810 28 56.91 18
J2820 10 43.16 19
J2830 15 175.55 11
J2840 15 175.45 17
J2850 17 175.45 17
J58 17 0 9
J59 17 0 9
J60 17 0 9
J61 17 0 9
J62 10 0 9
J2860 10 1210.52 8
J2870 25 1210.52 8
J63 8 0 5
J64 4 0 5
J65 4 0 5
J2880 15 282.61 5
J2890 16 97.75 4
J66 30 0 18
J2900 20 276.42 6
J2910 5 19.76 1
J2920 3 100 Port

J2930 17 175.55 11
J895 50 27.32 13
J905 50 27.32 13
J885 50 27.32 13
J2940 50 27.32 13
J865 20 365.7 9
J867 20 365.7 9
J67 22 72.03 14
J868 22 72.03 14
J2950 20 172.63 10
J2960 25 365.7 9
J995 50 34.6 15
J2970 23 56.91 18
J2980 10 43.16 19
J2990 15 175.55 11
J3000 26 56.91 18
J3010 25 56.91 18
J2180 20 348.76 7
J2190 23 276.42 6
J2200 40 172.63 10
J2630 16 55.18 12
J975 70 34.6 15
J76 25 0

J77 25.5 0

J78 25 0

J79 0 0

J80 0 0

J81 4 0

J82 4 0

N3 20 -1440 5|Peoposed Well
N4 20 -1440 5|Peoposed Well
N5 20 0 5|Peoposed Well
N6 20 -1440 5|Peoposed Well
N8 20 -1440 Peoposed Well
N7 20 -1440 5|Peoposed Well
N9 20 -1440 5|Peoposed Well
N10 20 -1440 5|Peoposed Well
N11 20 -1440 5|Peoposed Well
N12 20 -1440 5|Peoposed Well
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;ID Elev Demand Pattern Zone ;ID Elev Demand Pattern Zone
J950 40 72.03 14 N13 20 -1440 5|Peoposed Well
J960 48 72.03 14 J10000 0 0
J970 75 72.03 14 J10010 0 0
J980 95 34.6 15 J10020 0 0
J990 63 34.6 15 J10030 0 0
J1000 50 34.6 15 J10040 0 0
J1010 50 146.87 16 J10050 0 0
J1020 40 146.87 16 J10060 0 0
J1030 25 146.87 16 J10070 0 0
J1040 80 146.87 16 J10080 0 0
J1050 4 133.45 3 J10090 0 0
J1060 4 133.45 3 J10100 0 0
J1070 4 133.45 3 J10110 0 0
J1080 8 61.91 2 J10120 0 0
J1090 4 133.45 3 J20000 49 0
J1100 6 133.45 3 J20010 69 0
J1110 5 61.91 2 J20020 69 0
J1120 4 61.91 2 J20030 69 0
J1130 4 61.91 2 J20040 95 0
J1140 4 19.76 1 J20050 95 0
J1150 4 61.91 2 J20060 50 0
J1160 4 19.76 1 J20070 50 0
J1170 4 19.76 1 J20080 15 0
J1180 4 19.76 1 J20090 40 0
J1190 8 19.76 1 J20100 40 0
J1200 4 19.76 1 J20110 30 0
J165 4 19.76 1 J20120 23 0
J1210 5 19.76 1 J20130 15 0
J1220 8 19.76 1 J20140 10 0
J1230 5 19.76 1 J20150 10 0
J1240 3 19.76 1 J20160 30 0
J1250 7 19.76 1 J20170 25 0
J1260 4 19.76 1 J20180 10 0
J1270 4 61.91 2 J20190 10 0
J1280 4 61.91 2 J20200 0 0
J1290 4 61.91 2 J20210 10 0
J1300 8 61.91 2 J20220 26 0
J1310 3 19.76 1 J20230 22 0
J1320 5 19.76 1 J20240 24 0
J1330 5 19.76 1 J20250 24 0
J1340 5 19.76 1 J20260 20 0
J1350 5 19.76 1 J20270 45 0
J1360 5 19.76 1 J20280 30 0
J1370 5 19.76 1 J20290 28 0
J1380 4 19.76 1 J20300 25 0
J1390 4 19.76 1 J20310 20 0
J1400 4 19.76 1 J20320 0 0
J1410 4 19.76 1 J20330 10 0
J1420 6 19.76 1 J20340 10 0
J1430 6 19.76 1 J20350 15 0
J1440 6 19.76 1 J20360 10 0
J1450 5 19.76 1 J20370 25 0
J1460 5 19.76 1 J20380 20 0
J1470 6 19.76 1 J20390 17 0
J1480 5 19.76 1 J20400 10 0
J1490 6 19.76 1 J20410 22 0
J1500 8 19.76 1 J20420 22 0
J1510 5 19.76 1 J20430 25 0
J1520 5 19.76 1 J20440 22 0
J1530 4 19.76 1 J20450 20 0
J1540 6 19.76 1 J20460 17 0
J1550 6 19.76 1 J20470 18 0
J1560 6 19.76 1 J20480 20 0
J1570 5 19.76 1 J20490 4 0
J1580 6 19.76 1 J20500 4 0
J1590 8 19.76 1 J20510 4 0
J1600 5 19.76 1 J20520 4 0
J1610 5 19.76 1 J20530 3 0
J1620 6 19.76 1 J20540 3 0
J1630 4 19.76 1 J20550 5 0
J1640 4 19.76 1 J20560 5 0
J1650 4 19.76 1 J20570 6 0
J1660 4 19.76 1 J20580 8 0
J1670 3 19.76 1 J20590 8 0
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;ID Elev Demand Pattern Zone ;ID Elev Demand Pattern Zone
J1680 3 19.76 1 J20600 9 0
J1690 4 19.76 1 J20610 9 0
J1700 4 19.76 1 J20620 7 0
J1710 3 19.76 1 J20630 5 0
J1720 3 19.76 1 J20640 10 0
J1730 3 19.76 1 J20650 10 0
J1740 3 19.76 1 J20660 15 0
J1750 3 19.76 1 J20670 30 0
J1760 3 19.76 1

J1770 3 19.76 1

J1780 3 19.76 1

J1790 4 19.76 1

J1800 4 19.76 1

J1810 6 61.91 2

J1820 4 61.91 2

J1830 8 61.91 2

J1840 8 61.91 2

J1850 5 61.91 2

J1860 8 61.91 2

J1870 6 97.75 4

J1880 5 61.91 2

J1890 8 97.75 4

J1900 8 97.75 4

J1910 7 61.91 2

J1920 6 133.45 3

J1930 8 61.91 2

J1940 5 61.91 2

J1950 5 61.91 2

J1960 8 61.91 2

J20650 10 0

J20660 15 0

J20670 30 0

[RESERVOIRS]

;1D Head Pattern Well No.

S1 17 ;Bububu Spring

S2 10 ;Mtoni Spring

S3 5 ;Dimani Spring

S4 20 ;Kianga Well U-004

S5 20 ;M.Mchomeke U-051

S6 20 ;M.Mchomeke U-001

S7 20 ;M.Mchomeke U-050

S8 20 ;M.Mchomeke U-033

S9 20 ;M.Mchomeke U-019

S10 20 ;Kianga U-032

S11 10 ;Chunga U-008

S12 10 ;,Chunga U-026

S13 10 ;Chunga U-009

S14 0 ;K.Kikombe U-014

S15 0 :K.Kikombe U-027

S16 0 ;K.Kikombe U-035

S17 2 ;Mbweni U-041

S18 2 :Mbweni U-012

S19 5 ;Maungani U-034

S20 25 ;Dole

S21 10 :Mfensini U-011

S22 5 ,Semuso U-039

S23 5 ;Monbasa

S24 5 :Dimani U-044

S25 5 ;Kitosani U-037

S26 0 ;Mbao

S27 0 ;Migombani U-047

[TANKS]

1D Elevation InitLevel MinLevel |MaxLevel |Diameter MinVol VolCurve [Remarks

T1 69 5 0.5 6.75 22.2 0 ;Welezol
T2 70 5 1.5 5 12.4 0 \Welezo2
T3 5 1 0.214 1.732 28.3 0 :Saatenil
T4 5 1 0.414 2.312 26.7 0 ;Saateni2
T5 3.7 2 0.36 3.73 29.4 0 ;Saateni3
T6 7.5 25 23.7 27.45 13 0 :Saateni elevated tank1
T7 55 3 0.5 4.5 9.6 0 ;Dimani

T8 70 12 10 15 10 0 ;Mfensini
T9 7.5 25 23.7 27.45 13 0 :Saateni elevated tank2
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;ID Elevation |InitLevel MinLevel |MaxLevel |Diameter |MinVol VolCurve

T10 105 3 0 5 10 0 ;Dole

T11 20 2 0.8 2.7 12 0 ;Mbao

T12 25 12 10.7 13 4.8 0 ;Mbao elevated tank

T13 22 17 15 20 7 0 :Monbasa

T14 22 3 0 5 7 0 ;

T15 38 3 0 5 10 0 ;

T100 95.65 4 0.2 5.2 17.5 0 ;

T101 49.8 4 0.2 5.2 26.2 0 )

T102 69.7 5 0.2 5.2 31.9 0 ;

T103 69.7 5 0.2 5.2 31.9 0 ;

[PIPES]

;ID Nodel Node2 Length Diameter  |Roughness |MinorLoss [Status Year laid  [Material
1]J1 J55 1000 450 110 0|Open ; Cl
2]J2 T3 2500 600 110 0]Open ; Cl
3]J3 J4 1100 150 110 0]Open ; AC
4135 T7 1 1000 110 0[Open i
5]J6 J10050 800 300 110 0|CV ;
6]J7 J8 1400 300 110 0|Open ;

7138 J9 200 300 110 0|Open ;

8]J9 J10 250 300 110 0]Open ;

9]J10 J11 1100 300 110 0[Closed ;
10)J12 T102 1 1000 110 0|Open :
11]J13 J10100 500 200 110 o|cv ;
12[J14 J10090 1400 200 110 0|cV ;
13]J10080 J11 1500 200 110 0]Closed ; PVC
14917 Tl 1 1000 110 0|Open ;
15[J18 J22 100 200 110 0|CcV ; PVC
16]J20 T103 1 1000 110 0|Open ;
17|T1 T2 650 300 110 0[Closed ;
18]J21 J22 1000 200 110 o|CcV ; PVC
19]J23 J10050 1000 200 110 o|cvV ;
20[J22 J11 1500 200 110 0[Closed ; PVC
211325 T2 1 1000 110 0[Open i
221326 J29 1000 200 110 0|CV ; AC
231327 J11 10 200 110 0|Closed X AC
241329 J27 5000 200 110 0|Closed ; AC
25]J28 J29 1000 200 110 0|Closed ; AC
26]J31 J32 10 200 110 0|CV ;1994 PVC
271333 J34 100 200 110 o|cV ;
28]J35 J34 100 200 110 o|cvV ;
29]J36 J34 100 200 110 o|cvV ;
30[J37 J2750 20 200 110 o|cv ;
31]J39 J38 50 100 110 0|CV ;
32]J40 T10 1000 75 110 0|CV ; PE
33]J42 J43 300 100 110 0|Open ;
341343 Ja4 1600 100 110 0|Open ;
35[J45 T8 1 1000 110 0]Open ;
36|T3 T4 10 450 110 0]Open ;
37|13 T5 10 450 110 0]Open ;
38|T4 J46 20 450 110 0|Open :
39|T5 J46 20 525 110 0|Open :
40]J46 J47 50 525 110 0]Open ;
411348 J49 200 375 110 0]Open ;
421349 J50 100 300 110 0|Open ;
43]J51 T6 1 1000 110 0|Open ;
441349 J52 100 300 110 0|Open ;
45353 T9 1 1000 110 0]Open ;
46|T9 J54 100 300 110 o|CcV ;
47|76 J54 100 300 110 o|CV ;
48|J55 T3 200 450 110 0|Open :
49]J54 J100 200 200 110 0]|Open ;1950 AC
50]J56 J770 300 200 110 0]Open ; PVC
51|T7 J780 250 150 110 0|CV ; AC
52|T1 J57 1500 300 110 0|Closed ;
53|T2 J57 700 300 110 0|Closed ;
541357 J500 1600 300 110 0[Closed ;1954 AC
55|T8 J900 350 75 110 0]Open ;
56/J500 J63 150 300 110 0[Closed ;1954 AC
57132440 J2830 1500 200 110 0]Open ; AC
58]J32 J2840 1200 100 110 0]|Open ; AC
59(J2840 J2850 2700 100 110 0]Open ; AC
60]J59 J58 10 150 110 0|CV ;
61]J60 J58 10 150 110 0|CV ;
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62|S1 J61 1 1000 110 0]Open ;

63]S2 J62 1 1000 110 0[{Open ;

64]J2290 J1100 150 100 110 0[{Open ; AC

65163 T6 100 300 110 0[Closed ; AC

66]J63 T9 100 300 110 0[Closed ; AC

67]J47 J64 3.5 525 110 0]Open ) Cl

68]J65 J48 35 300 110 0{Open ; Cl

69]J66 J4 500 200 110 0[Open ;

70]J2900 J2460 200 160 110 0[{Open ; PVC

71]J1490 J1500 120 100 110 0]Open ; AC

72131620 J180 200 100 110 0[Open ; AC

73]J890 J885 200 150 110 0[Open ; AC

7411885 J2940 500 90 110 0[{Open ; AC

75367 J868 50 100 110 o[cv ;

76]J995 J990 10 75 110 0{Open ; PE

77]3650 J660 500 200 110 0[Open ; AC

78]J770 J2970 10 150 110 0[Open ; AC

79]J2810 J2980 1500 100 110 0[{Open ; AC

80]J790 J2990 10 150 110 0[{Open ;

81]J3000 J3010 10 150 110 0{Open ;

82]J3010 J2970 1000 150 110 0[{Open ; AC

83]J8 J1020 1000 200 110 0[{Open ; AC

84]J2190 J560 500 100 110 0[{Open ; AC

85]J57 J2200 500 100 110 0{Open ; AC

86J32 J2440 2500 200 110 0[{Open ;1994 PVC

87]J40 J41 300 75 110 o[CcV ; PE

88[J76 J77 500 110 110 0[{Open ;

89|J78 T11 1 1000 110 0]Open ;

90]J79 J2230 300 110 110 o[cv ;

911J28 J32 500 200 110 0[Open ;

92|J11 J24 600 300 110 0[Closed ; AC

93380 J2860 100 150 110 0[{Open ;

94]J64 J8l 3.5 525 110 0{Open ; Cl

95182 J65 3.5 300 110 0[Open ; Cl

96J30 J28 10 200 110 [« ;

97]J15 J10080 10 200 110 o[cv ;
100{J55 J110 550 375 110 0{Open ;1940 Cl
101]J110 J120 500 375 110 0[{Open ;1940 Cl
103]J120 J130 550 375 110 0[{Open ;1940 Cl
104]J130 J140 250 375 110 0[{Open ; Cl
105]J140 J2920 250 300 110 0[{Open ;1940 Cl
106{J150 J160 170 300 110 0{Open ;1949 Cl
107]J1200 J165 100 150 110 0[Open ;1949 Cl
108]J170 J1800 150 150 110 0[{Open ;1949 Cl
109]J160 J1200 100 150 110 0[{Open ;1949 Cl
110]J1160 J1510 140 300 110 0{Open ;1949 Cl
111]J1250 J1450 110 150 110 0[{Open ;1949 Cl
112]J1240 J190 400 150 110 0[{Open ;1949 Cl
113}J1140 J1310 400 150 110 0]Open ;1950 AC
114]J210 J200 60 150 110 0[{Open ;1950 Cl
115{J200 J190 300 150 110 0{Open ;1949 Cl
116]J1120 J1910 450 150 110 0[Closed ; Cl
117]J240 J250 50 150 110 0[{Open ; AC
118]J250 J260 300 200 110 0{Open ;1970 Cl
119]J270 J1300 310 200 110 0[Open ;1969 Cl
120]J220 J1290 180 100 110 0[Open ;1950 Cl
121]J190 J230 700 100 110 0[{Open ;1950 AC
122]J220 J230 500 75 110 0[{Open ; AC
123]J1810 J220 220 100 110 0[{Open ;1950 Cl
124]J260 J270 40 200 110 0[Closed ; Cl
125]J230 J2000 420 100 110 0[{Open ;1950 Cl
126]J1080 J2250 100 150 110 0[{Open ; AC
127]J300 J1920 30 100 110 0[{Open ; PVC
128]J310 J240 550 200 110 0{Open ;1970 AC
129]J320 J1870 400 200 110 0[Open ; AC
130]J280 J330 300 200 110 0[{Open ;1950 Cl
131]J1060 J290 150 200 110 0[{Open ; AC
132{J290 J310 800 300 110 0[Open ;1970 AC
133]J300 J1100 120 100 110 0[{Open ; AC
134]J1980 J320 350 200 110 0[{Open ;1950 AC
135]J1870 J330 400 200 110 0[{Open ;1950 AC
136{J330 J340 400 100 110 0[{Open ; AC
137{J2000 J350 520 100 110 0[Open ;1950 Cl
138]J340 J350 200 100 110 0[Open ; AC
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139{J100 J490 120 150 110 0[Closed ; AC
140(J360 J290 450 300 110 0[Open ;1954 AC
141]J100 J2300 200 200 110 0[{Open ;1950 AC
142]J380 J1100 350 100 110 0[Open ; AC
143]J380 J390 150 200 110 0[Open ;1950 AC
14413390 J1980 300 200 110 0[{Open ;1950 AC
145(J54 J370 1000 150 110 0[Open ;1959 AC
146]J490 J2240 800 150 110 0[Open ; AC
147{J2310 J380 200 100 110 0[Closed ; AC
148[J390 J400 250 100 110 0[Closed ; AC
149(J370 J2890 950 150 110 0[Open ;1957 AC
150{J400 J410 300 100 110 0[Open ; AC
1511J410 J420 280 100 110 0]Open ; AC
152{J1870 J2020 400 100 110 0[Open ; AC
153|T6 J480 50 150 110 ojcv ;
154{J500 J360 400 300 110 0[Closed ;1954 AC
155(J480 J470 200 150 110 0[Open ; AC
156{J480 J510 350 100 110 0[Closed ; AC
157{J2300 J2880 200 100 110 0[Closed ; AC
158]J410 J450 420 150 110 0[Open ;1957 AC
1591J420 J430 180 75 110 0]Open ; AC
160{J2890 J440 800 150 110 0[Open ; AC
161]J440 J2070 700 150 110 0]Open ) AC
162]J430 J2320 150 100 110 0[Open ; AC
163]J540 J2350 250 150 110 0[Open ; AC
164]J440 J530 700 150 110 0[Open ; PVC
165[J460 J530 400 150 110 0[Open ;1970 AC
166]J350 J2210 650 100 110 0[Closed ; AC
167{J2310 J550 200 100 110 0[Open ; AC
168]J550 J560 400 100 110 0[Open ; AC
169{J2190 J570 500 100 110 0[Open ; AC
170|T2 J600 800 200 110 OfClosed ; AC
171|T2 J590 800 150 110 0[Closed ; AC
172]J590 J580 400 150 110 0[Open ; AC
173]J580 J570 300 150 110 0[Open ; AC
174{J2240 J2490 800 110 110 0[{Open ; PVC
175]J600 J700 450 200 110 0[Open ; AC
176]J700 J710 500 200 110 0[Open ;1970 AC
177]J710 J2480 250 200 110 0[Open ;1970 AC
178]J710 J720 280 200 110 0[Open ;1970 AC
179]J610 J2350 330 200 110 0[Open ;1970 AC
180[J540 J450 800 150 110 0[Open ;1957 AC
181]J540 J460 650 150 110 0[Open ;1970 AC
182]J610 J620 650 200 110 0[Open ;1970 AC
183]J620 J2370 1000 75 110 0[Open ; AC
184]J700 J2500 550 110 110 0[{Open ;1993 PVC
185[J610 J2590 120 200 110 0[{Open ;1970 AC
186]J620 J2580 80 200 110 0[Open ;1970 AC
187{J34 J2380 300 200 110 0[Open ;1970 AC
188]J760 J2600 700 100 110 0[Open ; AC
189{J2210 J760 1200 150 110 0[Open ;1951 AC
190{J630 J660 1200 200 110 0[Open ;1970 AC
191{J38 J640 150 100 110 0[Open ; AC
192]J640 J650 800 100 110 0[Open ; AC
193{J2760 J660 900 160 110 0[Open ; PVC
194{J2930 J670 500 160 110 0[Closed ; PVC
195]J650 J760 1000 150 110 0]Open ;1951 AC
196]J660 J670 800 150 110 0[Open ; AC
197]J730 J740 1900 160 110 0[Open ; PVC
199(J740 J2610 250 160 110 0[{Open ; PVC
200]J2560 J2440 1600 200 110 0[Open ;1970 AC
201]J38 J680 2500 100 110 0[Open ; AC
202]J680 J690 1000 100 110 0[Open ; AC
203]J670 J750 500 150 110 0[Open ; AC
204]J750 J2990 2300 150 110 0[Open ; AC
205]J770 J790 1600 150 110 0[Open ; AC
206]J780 J3000 3700 150 110 0[Open ; AC
207]J10 J1040 500 110 110 0[Open ; PVC
208]J7 J1020 600 110 110 0[Open ; PVC
209]J1020 J1030 1700 200 110 0[Open ; GS
210]J7 J1010 2500 110 110 0[Open ; PVC
211]J1010 J1000 1400 110 110 0[Open ; PVC
212[3470 J800 700 150 110 0[Open ; AC
213]J800 J810 900 150 110 0[Open ; AC
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2143810 J820 1500 150 110 0[Closed ; AC
2153820 J830 700 150 110 0[Open ; AC
216/J830 J840 1700 150 110 0[Open ; AC
217{J840 J850 1200 100 110 0[Open ; AC
2183850 J860 1000 100 110 0[Open ; AC
2193860 J865 1500 100 110 0[Open ; AC
220[J870 J880 800 150 110 0[Open ; AC
221[J870 J950 1400 75 110 0[Open ; PE
222[3950 J960 1000 75 110 0[Open ; PE
223[J900 J895 10 150 110 0[Open ; AC
224[3900 J905 10 150 110 0[Open ; AC
2253885 J880 1600 150 110 0[Open ; AC
226(J890 J920 1500 75 110 0[Open ; PE
227{3920 J930 700 75 110 0[Open ;
228[J920 J940 1900 75 110 0[Open ; PE
229[3940 J960 1800 75 110 0[Open ; PE
230[J975 J995 900 75 110 0[Open ; PE
231[3990 J1000 800 75 110 0[Open ; PE
232[J975 J970 1000 75 110 0|Open ; PE
233[J970 J960 2100 75 110 0[Open ; PE
2341341 J975 10 75 110 0]Open ; PE
235|T10 J980 1200 75 110 o[cv ; PE
236(J58 J840 1500 150 110 0[Open ; AC
237(J54 J1050 250 450 110 0[Open ;1920 Cl
238[J1050 J1060 240 450 110 0[Open ;1920 Cl
239[J1060 J1070 300 225 110 0[Open ; Cl
240[J1060 J1080 1000 300 110 0[Open ;1949 Cl
241[J1070 J1090 250 100 110 0[Open ; AC
242[J1090 J2290 250 100 110 0[Open ; AC
243[J1070 J1110 400 225 110 0[Open ;1940 Cl
244[J1110 J1150 200 225 110 0[Open ;1940 Cl
245[J1150 J1170 380 225 110 0[Open ;1940 Cl
246(J1080 J1120 550 300 110 0[Open ;1949 Cl
247[J1120 J1130 50 300 110 0[Open ;1949 Cl
248[J1130 J1140 100 300 110 0[Open ;1940 Cl
249[J1140 J1380 70 300 110 0[Open ;1949 Cl
250{J1380 J1160 140 300 110 0[Open ;1950 Cl
251[J1130 J1270 300 100 110 0[Open ; AC
252[J1170 J1180 350 150 110 0[Open ;1950 AC
253[J150 J1570 100 150 110 0[Open ;1949 Cl
254[J1210 J1480 120 150 110 0[Open ;1949 Cl
255[J160 J1190 220 200 110 0[Open ;1950 AC
256(J165 J170 150 150 110 0[Open ;1949 Cl
257]J1230 J1220 120 200 110 0[Open ;1950 AC
258[J1200 J1230 50 150 110 0[Open ;1949 Cl
259[J1230 J1790 70 100 110 0[Open ; AC
260[J1190 J1600 300 200 110 0[Open ;1950 AC
261[J1220 J180 250 150 110 0[Open ;1949 Cl
262[J1210 J1580 60 150 110 0[Open ;1949 Cl
263[J1610 J1240 150 150 110 0[Open ;1949 Cl
264[J1600 J190 550 200 110 0[Open ; AC
265[J1270 J1280 200 100 110 0[Open ; AC
266[J1290 J210 180 100 110 0[Open ;1950 Cl
267[J1280 J1290 300 50 110 0[Open ; AC
268[J1300 J1280 450 200 110 0[Open ;1969 Cl
269[J1310 J210 280 150 110 0[Open ;1950 AC
270[J1310 J1320 1000 150 110 0[Open ; Cl
271[J1380 J1390 40 100 110 0[Open ; AC
272[J1390 J1400 70 100 110 0[Open ; AC
273[J1390 J1410 70 100 110 0[Open ; AC
274[31410 J1340 150 100 110 0[Open ; AC
275[J1400 J1410 120 100 110 0[Open ; AC
276[J1320 J1330 150 150 110 0[Open ;1949 Cl
277{J1330 J1340 120 150 110 0[Open ;1949 Cl
278[J1320 J1360 30 150 110 0[Open ; Cl
279[J1360 J1370 80 100 110 0[Open ; AC
280[J1330 J1370 1000 100 110 0[Open ; AC
281[J1320 J1350 240 150 110 0[Open ;1949 Cl
282[J1360 J1420 120 150 110 0[Open ; AC
283[J1420 J1430 40 150 110 0[Open ; AC
284[J1420 J1450 100 150 110 0[Open ; AC
285[J1430 J1440 50 100 110 0[Open ; AC
286[J1350 J1460 100 150 110 0[Open ;1949 Cl
287[J1460 J1450 90 150 110 0[Open ;1949 Cl
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288]J1250 J1470 30 150 110 0{Open ; Cl
289[J1470 J1490 100 100 110 0[Open ; AC
290{J1480 J2910 70 150 110 0|Open ;1949 Cl
291]J1370 J1440 150 100 110 0]Open ; AC
29231430 J1440 1000 100 110 0[Open ; AC
293[J1430 J1250 90 150 110 0|Open ; AC
294[J1490 J1480 70 100 110 0{Open ; AC
295[J1250 J1500 150 100 110 0[Open ; AC
296{J1500 J1220 120 100 110 0|{Open ; AC
297[J1510 J1520 60 300 110 0{Open ;1949 Cl
298]J1520 J1530 160 300 110 0[Open ;1949 Cl
299[J1530 J150 120 300 110 0|Open ;1949 Cl
300{J1340 J1540 1000 100 110 0{Open ; Cl
301[J1540 J1520 120 100 110 0[Open ; Cl
302]J1540 J1550 220 100 110 0|Open ; Cl
303[J1530 J1550 150 100 110 0{Open ; Cl
304]J1550 J1560 20 100 110 0[Open ; Cl
305]J1560 J1570 50 100 110 0]Open ; Cl
306]J1570 J1210 50 150 110 0]Open ;1949 Cl
307[J1440 J1590 40 100 110 0[Open ; AC
308]J1590 J1560 150 100 110 0]Open ; AC
309[J1590 J1580 100 100 110 0{Open ; AC
310{J1580 J1470 100 150 110 0[Open ;1949 Cl
311]J1610 J180 150 150 110 0|Open ;1949 Cl
312{J1600 J1610 1000 150 110 0|Closed ; AC
313[J1450 J1620 250 150 110 0[Open ;1949 Cl
314]J1620 J1610 100 150 110 0]Open ;1949 Cl
315[J1460 J1620 250 100 110 0|Open ; AC
316]J200 J1260 160 150 110 0[Open ;1949 Cl
317]J1260 J1240 300 150 110 0]Open ;1949 Cl
318[J1180 J1700 350 150 110 0{Open ; AC
319[J1180 J1670 120 150 110 0[Open ; AC
320]J1170 J1630 150 150 110 0]Open ;1949 Cl
321]J1160 J1630 90 150 110 0{Open ;1950 Cl
322[J1630 J1640 120 150 110 0[Open ;1950 Cl
323]J1640 J1650 70 150 110 0]Open ;1950 Cl
324]J1650 J1680 150 150 110 0{Open ;1950 Cl
325[J1650 J1670 140 100 110 0[Open ; AC
326]J1660 J1650 270 100 110 0|Open ; AC
327]J1510 J1660 200 75 110 0|Open ; AC
328]J1670 J1710 50 150 110 0[Open ; AC
329]J1710 J1720 50 100 110 0]Open ; AC
330[J1720 J1770 150 100 110 0|{Open ; AC
331[J1770 J1760 200 100 110 0[Open ; AC
332]J1720 J1740 100 100 110 0]Open ; AC
333]J1740 J1730 250 100 110 0{Open ; AC
334[J1770 J1730 150 100 110 0[Open ; AC
335]J1710 J1680 120 100 110 0|Open ; AC
336/J1680 J1750 30 100 110 0|Open ; AC
337[J1750 J1690 400 100 110 0{Open ; AC
338]J1750 J1780 100 100 110 0]Open ; AC
339]J1260 J1350 100 150 110 0{Open ;1949 Cl
340[J1790 J165 50 100 110 0{Open ; AC
34111790 J1800 200 100 110 0|Open ; AC
342]J180 J1800 150 150 110 0|Open ;1949 Cl
343[J1810 J1880 170 100 110 0{Open ;1950 Cl
344191810 J1820 360 100 110 0|Open ; AC
345]J1820 J230 100 200 110 0|Open ;1950 Cl
346[J1300 J1830 200 100 110 0{Open ; AC
347]J1880 J1890 150 100 110 0[Open ;1950 Cl
348]J1880 J1860 200 100 110 0{Open ; AC
349]J270 J1900 280 150 110 0{Open ; Cl
350(J240 J1930 100 150 110 0]Open ;1970 AC
351]J1910 J1930 250 150 110 0|Open ; AC
352[J1930 J1940 350 150 110 0{Open ; AC
353]J250 J1840 50 150 110 0]Open ;1970 AC
354]J1840 J1850 400 150 110 0|Open ;1970 AC
355[J240 J1950 300 150 110 0{Open ; Cl
356/J1840 J1960 280 150 110 0]Open ;1970 AC
357]J1870 J1970 300 100 110 0|Open ;1950 Cl
358]J280 J1990 80 200 110 0{Open ;1950 Cl
359[J1990 J1820 300 200 110 0[Open ;1950 Cl
360]J2020 J2010 40 100 110 0|Open ; AC
361[J2010 J420 350 100 110 0|Closed ; AC
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362]J1980 J2010 600 75 110 0[Open ; AC
363]J2020 J2050 50 100 110 0[Open ; AC
364]J2050 J2030 700 75 110 0[Open ; AC
365/J2050 J2040 750 75 110 0[Open ; AC
366]J280 J2080 200 100 110 0[Open ; AC
367]J530 J2100 500 75 110 0[Open ;1970 AC
368]J2100 J2060 60 75 110 0[Open ; AC
369]J2060 J2040 200 75 110 0[Open ;1975 AC
370]J2040 J2030 200 75 110 0[Open ;1975 AC
371]J2030 J2090 400 100 110 0[Open ; AC
372]J2090 J2170 600 100 110 0[Open ; AC
373]J2070 J2110 70 150 110 0[Open ; AC
374[32110 J2120 150 150 110 0[Open ; AC
375]J2120 J2140 120 150 110 0[Open ; AC
376]J2140 J2150 250 150 110 0[Open ; AC
377132120 J2130 1000 100 110 0[Open ; AC
378]J2130 J2160 250 100 110 0[Open ; AC
379]J2090 J2130 80 75 110 0[Open ; AC
380[J520 J2170 50 150 110 0[Open ; AC
381]J2170 T11 50 150 110 0[Open ; AC
382]J68 J520 50 60 110 0[Open ; PE
383]J70 T12 1 1000 110 0[Open ;
384]J2170 J2210 20 150 110 0[Open ; AC
385|T12 J2210 30 150 110 ojcV ; AC
386/J520 J2070 350 150 110 0[Open ;1951 AC
387]J34 J2180 200 110 110 0[Open ; PVC
388]J2230 J520 270 200 110 0[Open ;1970 AC
389]J2230 J2100 850 75 110 0[Open ; AC
390{J1920 J2260 500 100 110 0[Open ; Cl
391]J2250 J300 350 100 110 0[Open ; PVC
392]J2250 J1920 350 100 110 0[Open ; PVC
393]J2270 J380 150 200 110 0[Open ;1950 AC
394]J1050 J2280 600 225 110 0[Open ;1950 Cl
395]J2280 J2270 300 100 110 0[Open ;1950 Cl
396]J2300 J2270 400 200 110 0[Open ;1950 AC
397]J510 J2310 650 100 110 0[Open ; AC
398]J370 J2310 50 100 110 0[Closed ; AC
399]J550 J410 500 100 110 0[Open ; AC
400]J420 J2060 800 75 110 0[Open ;1976 AC
40132320 J2330 150 150 110 0[Open ; AC
402]J2320 J450 200 150 110 0[Open ; AC
40332330 J460 300 150 110 0[Open ; AC
404132330 J2340 250 100 110 0[Open ; AC
405334 J2390 300 160 110 0[Open ; PVC
406J2390 J2400 500 110 110 0[Open ; PVC
40732400 J2370 550 100 110 0[Open ; GS
408J2370 J2360 1000 75 110 0[Open ; AC
409]J2360 J530 1000 75 110 0[Open ; AC
410[J2380 J2230 550 200 110 0[Open ;1970 AC
411132380 J2360 1100 110 110 0[Open ; PVC
412]J720 J2350 700 200 110 0[Open ;1970 AC
4133720 J2410 600 100 110 0[Open ; AC
414|371 J2450 1000 160 110 ojcv ; PVC
41532450 J2460 1200 160 110 0[Open ;2000 PVC
416]J2460 J2420 200 160 110 0[Open ;2000 PVC
41732420 J2470 400 110 110 0[Open ; PVC
418]J2420 J2430 200 110 110 0[{Open ;2000 PVC
419{J2470 J2410 10 110 110 0[|Open § PVC
42032480 J610 700 200 110 0[{Open ;1970 AC
421{J2240 J590 1700 50 110 0[Open ; GS
422132490 J580 700 110 110 0[Open ; PVC
42332490 J570 600 100 110 0[Open ; AC
42432500 J2510 250 160 110 0[{Open ;1993 PVC
42532480 J2550 400 160 110 0[Open ;1993 PVC
42632510 J2520 200 160 110 0[{Open ;1993 PVC
427132520 J2530 250 160 110 0[{Open ;1993 PVC
42832550 J2540 250 160 110 0[{Open ;1993 PVC
42932510 J2540 280 160 110 0[{Open ;1993 PVC
430[J2540 J2530 150 160 110 0[Open ;1993 PVC
43132550 J2560 900 160 110 0[{Open ;1993 PVC
432132520 J2570 600 110 110 0[{Open ;1993 PVC
433|J730 J2560 250 200 110 0[Open ;1970 AC
43432580 J630 1400 200 110 0[Open ;1970 AC
435]J730 J2590 150 200 110 0[Open ;1970 AC
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436[J2590 J2580 850 110 110 0[Open ; PVC
437(J72 J73 1000 110 110 o[cv ; PVC
438|374 T13 1 1000 110 0]Open ;
439(J72 J740 100 110 110 0[Closed ; PVC
440{T13 T14 50 110 110 o[cv ; PVC
441[3740 J2670 100 160 110 0[Open ; PVC
442(375 J2670 100 200 110 o[cv ; PVC
44313630 J2610 450 160 110 0[{Open ;

444132610 J2620 300 160 110 0[Open ; PVC
445132620 J2680 600 160 110 0[{Open ; PVC
44632620 J2710 600 160 110 0[Open ; PVC
447(32680 J2690 300 160 110 0[{Open ; PVC
448[J2690 J2700 80 160 110 0]|Open ; PVC
449132700 J2930 450 160 110 0[Open ; PVC
450{J2680 J2730 500 110 110 0[Open ; PVC
460[J2690 J2720 300 110 110 0[Open ; PVC
470[J2700 J2740 600 110 110 0[Open ; PVC
471132750 J640 400 100 110 0]Open ; AC
472{J39 J2760 50 100 110 o[cv ;
473]J2760 J2770 900 160 110 0[{Open ; PVC
47413660 J2780 1400 110 110 0]|Open ; PVC
475[3750 J2790 500 100 110 0[{Open ; AC
476[J2790 J2800 1000 100 110 0[{Open ; PVC
477[3780 J2810 5000 100 110 0]|Open ; AC
478[J2980 J2820 1500 100 110 0[{Open ; AC
479]J2860 J2870 800 110 110 0[Open ; PVC
480[J2870 J57 1250 110 110 0]|Open ; PVC
481|T15 J2900 100 160 110 o[cv ; PVC
482[J2910 J1230 60 150 110 0]|Open ;1949 Cl
483[J1190 J2910 120 100 110 0[{Open ; Cl
48413895 J890 1200 150 110 0]|Open ; AC
485[J905 J910 1000 75 110 0[{Open ; PE
486/J868 J870 200 150 110 0[Open ; AC
487(J868 J867 300 150 110 0[Open ; AC
4883867 J865 1000 150 110 0]|Open ; AC
489(J2870 J2950 1000 100 110 0]|Open ;
490{J2950 J2960 500 100 110 0[Open ;
491132180 J2220 400 110 110 0[Open ; PVC
492[3770 J2630 700 100 110 0[Open ;
1000|N3 J10000 400 150 110 0|Open ; DI
1001|N5 J10000 300 150 110 0[Closed ; DI
1002]J10000 J10010 200 150 110 0[Open ; DI
1003|N4 J10010 20 150 110 0[Open ; DI
1004]J10010 T100 1000 200 110 0[{Open ; DI
1005|N8 J10020 200 150 110 0|Open ; DI
1006|N6 J10020 30 150 110 0[Open ; DI
1007]J10020 J10030 400 200 110 0[{Open ; DI
1008|N7 J10030 30 150 110 0[Open ; DI
1009]J10030 J10040 1500 250 110 0[{Open ; DI
1010|N9 J10040 1000 200 110 0[{Open ;
1011]J10040 J10050 1300 300 110 0[Open ; DI
1012]J10050 J10060 1000 400 110 0[Open ; DI
1013|N11 J10060 1100 200 110 0[Open ; DI
1014|N13 J22 200 150 110 0[{Open ; DI
1015]J22 J10080 200 250 110 0|Open ; DI
1016]J10080 J10090 100 250 110 0[Open ; DI
1017]J10090 J10100 100 300 110 0[{Open ; DI
1018]J10100 J10070 400 350 110 0[Open ;
1019]J10060 J10070 600 400 110 0[{Open ; DI
1020]J10070 J11 2200 600 110 0]|Open ; DI
1021|N10 J10110 1600 150 110 0[Open ;
1022|N12 J10120 900 150 110 0[Open ;
1023]J29 J10120 3000 300 110 0[Open ;
1024]J10120 J10110 700 300 110 0[{Open ;
1025|N11 J10110 500 200 110 0[Closed ; DI
1026]J10110 T101 2000 400 110 0[Open ; DI
1028]J10060 J1020 20 300 110 0[{Open ; DI
1029]J11 J16 20 600 110 0[Open ; DI
1030]J16 J19 500 600 110 0[{Open ; DI
1031|T10 T100 500 200 110 o[cv ; PVC
2000|T101 J20000 500 400 110 o[cv ; DI
2001|1102 J20010 20 700 110 ojcVv ; DI
2002|T1 J20010 20 700 110 o[cv ; DI
2003]J20010 J20020 500 700 110 0[Open ; DI
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2004|T103 J20020 20 500 110 ojcv ; DI
2005{J20020 J20030 200 700 110 0]|Open ; DI
2006{T2 J20030 20 300 110 0|Open ;
2007|T100 J20040 10 300 110 ojcv ;
2008{J20040 J20050 400 300 110 0]Open ; DI
2009{J20050 J20060 600 300 110 0|Open ; DI
2010{J20070 J20080 2400 300 110 0{Open ; DI
2011{J20080 J860 10 200 110 0[Open ; PVC
2012{J20030 J20090 800 700 110 0|Open ; DI
2013{J20100 J20110 450 700 110 0{Open ; DI
2014{J20670 J20120 800 400 110 0[Open ; DI
2015{J20120 J20130 600 400 110 0|Open ; DI
2016{J20130 J20140 1000 400 110 0{Open ; DI
2017{J20150 J63 50 400 110 O[Closed ; PVC
2018{J20100 J590 20 200 110 0|Open ;
2019{J20110 J700 10 300 110 0{Open ;
2020{J20120 J560 10 200 110 0[Open ;
2021{J20130 J2310 10 200 110 0|Open ;
2022{J20140 J500 10 200 110 0{Open ;
2023[J20110 J20160 1000 300 110 0[Open ; DI
2024{J20160 J20170 1250 300 110 0]Open ; DI
2025{J20170 J20180 800 300 110 0{Open ;
2026{J20180 J20190 700 300 110 0[Open ;
2027{J20190 J20200 500 300 110 0|Closed ;
2028[J20200 J20210 700 200 110 0|Closed ;
2029{J20160 J57 10 200 110 0[Open ; PVC
2030{J20170 J2870 10 200 110 0]Open ;
2031{J20180 J2860 10 200 110 0{Open ;
2032{J20200 J820 10 200 110 0[Closed ;
2033[J20210 J830 10 200 110 0fClosed ;
2034{J20110 J20220 500 400 110 0{Open ; DI
2035{J20220 J20230 1000 400 110 0]|Open ; DI
2036{J20230 J20240 650 400 110 0]Open ; DI
2037{J20240 J20250 1500 400 110 0{Open ; DI
2038[J20250 J20260 1200 400 110 0]|Open ; DI
2039{J20220 J710 10 200 110 0]Open ;
2040{J20230 J610 20 400 110 0{Open ;

20411320240 J620 10 200 110 0[Open ;

2042{J20250 J630 10 200 110 0]Open ;

2043[J20260 J660 10 400 110 0|Open ; DI
2044{J20000 J20270 600 400 110 0]Open ; DI
2045{J20270 J20280 700 400 110 0]Open ; DI
2046{J20280 J20290 900 400 110 0|Open ; DI
2047{J20290 J20310 800 400 110 0]Open ; DI
2048[J20300 J20310 1400 400 110 0fClosed ; DI
2049{J20310 J20320 500 400 110 0|Open ; DI
2050{J20270 J2570 10 200 110 0]Open ;

2051{J20280 J2540 100 200 110 0]Open ; PVC
2052{J20300 J2440 100 200 110 0|Closed ;

2053[J20310 J2560 10 200 110 0{Open ;

2054{J20320 J610 10 200 110 0]Open ;

2055{J20320 J20230 50 400 110 0|Open ; DI
2056{J20140 J20330 100 250 110 0|Closed ;

2057{J54 J20330 300 250 110 0|Closed ;

2058{J20330 J20340 200 250 110 0|Closed ;

2059{J20340 J20350 700 250 110 0[Closed ;

2060{J20350 J20360 900 250 110 0|Closed ; PVC
2061{J20360 J20190 600 250 110 0|Closed ; PVC
2062{J20340 J470 10 200 110 0[Closed ; PVC
2063]J20350 J800 10 200 110 0|Closed ; PVC
2064[J20360 J810 10 200 110 0|Closed ; PVC
2065[J20230 J20370 650 400 110 0| Closed ; DI
2066{J20370 J20380 800 400 110 0O[Closed ; DI
2067{J20380 J20390 450 400 110 0|Closed ; DI
2068[J20390 J20400 300 400 110 0| Closed ; DI
2069{J20400 J20130 300 400 110 0O[Closed ; DI
2070{J20370 J540 10 200 110 0|Closed ; PVC
2071{J20380 J450 10 200 110 0[Closed ; PVC
2072{J20390 J410 10 200 110 0[Closed ; PVC
2073[J20400 J400 10 200 110 0|Closed ; PVC
2074{J20260 J20410 500 300 110 0|Closed ; DI
2075[J20410 J20420 1000 300 110 0[Closed ; DI
2076{J20420 J20430 1200 300 110 0|Closed ; DI
2077{J20430 J20440 350 300 110 0| Closed ; DI
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;ID Nodel Node?2 Length Diameter  |Roughness |MinorLoss |Status Year laid  [Material
2078]J20440 J20450 300 300 110 0]Closed ; DI
2079]J20410 J650 10 200 110 0]Open ; PVC
2080]J20420 J760 10 200 110 0[Closed ; PVC
2081{J20430 J2210 10 200 110 0]Closed ; PVC
2082]J20440 J2070 20 200 110 0[Closed ; PVC
2083]J20450 J2090 20 200 110 0]Closed ; PVC
2084]J20380 J20460 350 300 110 0]Closed ; DI
2085{J20460 J20470 700 300 110 0| Closed ; DI
2086J20470 J20480 400 300 110 0]Closed ; DI
2087{J20480 J20450 400 300 110 0| Closed ; DI
2088J20460 J430 10 200 110 0[Closed ; PVC
2089(J20470 J2060 10 200 110 0]Closed ; PVC
2090]J20480 J2030 10 200 110 0[Closed ; PVC
2091]J1060 J20490 20 300 110 0| Closed ; DI
2092]J20490 J20500 600 300 110 0]Closed ; DI
2093]J20500 J20510 500 300 110 0| Closed ; DI
20941J20510 J20520 350 300 110 0]Closed ; DI
2095{J20520 J20530 400 300 110 0| Closed ; DI
2096J20530 J20540 300 300 110 0]Closed ; DI
2097{J20540 J20550 400 300 110 0] Closed ; DI
2098]J20550 J20560 700 200 110 0[Closed ; PVC
2099{J20560 J20570 450 200 110 0]Closed ; PVC
2100]J20570 J20580 150 200 110 0[Closed ; PVC
2101}J20580 J20590 400 200 110 0]Closed ; PVC
2102]J20590 J20600 150 200 110 0[Closed ; PVC
2103]J20600 J20610 350 200 110 0]Closed ; PVC
21041J20610 J20620 300 200 110 0[Closed ; PVC
2105{J20620 J20630 300 200 110 0]Closed ; PVC
2106J20630 J20500 200 200 110 0[Closed ; PVC
2107{J20610 J20640 600 200 110 0]Closed ; PVC
2108]J20510 J1180 30 200 110 0]Open ; PVC
2109{J20520 J1170 20 200 110 0]Closed ; PVC
2110]J20520 J1140 50 200 110 0]Closed ; PVC
2111}J20530 J1310 10 200 110 0]Closed ; PVC
2112]J20540 J210 10 200 110 0]Closed ; PVC
2113]J20550 J190 10 200 110 0]Closed ; PVC
21141J20560 J230 10 200 110 0]Closed ; PVC
2115{J20570 J2000 10 200 110 0]Closed ; PVC
2116J20580 J1990 10 200 110 0]Closed ; PVC
2117{J20590 J1890 10 200 110 0]Closed ; PVC
2118]J20600 J270 10 200 110 0[Closed ; PVC
2119{J20610 J1840 20 200 110 0]Closed ; PVC
2120]J20610 J1930 20 200 110 0]Closed ; PVC
2121]J20620 J1910 20 200 110 0|Open ; PVC
21221320630 J1110 10 200 110 0]Closed ; PVC
212320640 J310 20 200 110 0[Closed ; PVC
21241320640 J320 20 200 110 0[Closed ; PVC
2125]J20570 J20650 300 200 110 0[Closed ; PVC
2126]J20650 J20660 200 200 110 0[Closed ; PVC
2127]J20660 J20450 100 300 110 0]Closed ; DI
2128|J20140 J490 100 200 110 0]Open ; PVC
2129]J510 J2880 100 100 110 0]Open ; PVC
2130]J20110 J20670 500 400 110 0]Open ; DI
2131]J20670 J570 20 200 Open ; PVC
2132]J20100 J600 20 200 Open ; PVC
2133]J20190 J820 100 200 Open ; PVC

[PUMPS]

;ID Nodel Node2 Parameters |Remarks Well No.

P1 J61 J59 HEAD C1 |;Bububu Boosterl

P2 J62 J80 HEAD C2 |;Mtoni Booster

P3 S3 J3 HEAD C3 |;Dimani cave

P4 S4 J6 HEAD C4 |;Kianga U-004

P5 S5 J13 HEAD C5 |;M.Mchomeke U-051

P6 S6 J14 HEAD C6 |;M.Mchomeke U-001

P7 S7 J15 HEAD C7 |;M.Mchomeke U-050

P8 S8 J18 HEAD C8 |;M.Mchomeke U-033

P9 S9 J21 HEAD C9 |;M.Mchomeke U-019

P10 S10 J23 HEAD C10 |;Kianga U-032

P11 S11 J26 HEAD C11 |;Chunga U-008

P12 S12 J30 HEAD C12 |;Chunga U-026

P13 S13 J31 HEAD C13 |;Chunga U-009

P14 S14 J33 HEAD C14 |;K.Kikombe U-014

P15 S15 J35 HEAD C15 |;K.Kikombe U-027
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;1D Nodel Node2 Parameters |Remarks

P16 S16 J36 HEAD C16 |;K.Kikombe U-035

P17 S17 J37 HEAD C17 |;Mbweni U-041

P18 S18 J39 HEAD C18 |;Mbweni U-012

P20 S20 J40 HEAD C20 |;Dole

P21 S21 J42 HEAD C21 |;Mfensini U-011

P29 J47 J48 HEAD C29 |;Saateni No.3

P19 S19 J56 HEAD C19 |;Maungani U-034

P31 T11 J68 HEAD C31 |;Mbao Booster

P32 T11 J69 HEAD C32 |;Mbao elevated tank

P22 S22 J71 HEAD C22 |;Semuso U-039

P23 S23 J72 HEAD C23 |;Monbasa

P33 T14 J75 HEAD C33 |;Monbasa Booster

P28 J61 J60 HEAD C28 |;Bububu Booster2

P30 J64 J65 HEAD C30 [;Saateni No.2

P24 S24 J66 HEAD C24 [;Dimani U-044

P25 S25 J67 HEAD C25 [;Kitosani U-037

P26 S26 J76 HEAD C26 |;Mbao

p27 S27 J79 HEAD C27 |;Migombani U-047

P34 J560 T15 HEAD C34 |;

P35 Jg1 J82 HEAD C35 |;Saateni No.1

[VALVES]

;ID Nodel Node2 Diameter | Type Setting MinorLoss

V1 J4 J5 1000{PSV 0 0

Y2 J11 J12 1000{PSV 0 0

V3 J16 J17 1000{PSV 0 0

V4 J19 J20 1000{PSV 0 0

V5 J24 J25 1000{PSV 0 0

V7 J44 J45 1000{PSV 0 0

V8 J50 J51 2000|PSV 0 0

V9 J52 J53 2000|PSV 0 0

V10 J69 J70 1000{PSV 0 0

V11 J73 J74 1000{PSV 0 0

V12 J61 J1 1000|FCV 5218 0

V13 J62 J2 1000|FCV 5958 0

V14 J77 J78 1000{PSV 0 0

V100 J20060 J20070 250|PRV 5 0

V101 J20090 J20100 550|PRV 10 0

V102 J20140 J20150 300|FCV 0 0

[DEMANDS]

;Junction Demand Pattern Category

[STATUS]

;1D Status/Settin

p2 Closed

P32 Closed

[PATTERNS]

;ID Multipliers

;Modified FINNIDA 1991
1 0.4 0.3 0.3 0.4 0.6 1
1 1.5 1.4 1.4 1.3 1.2 1.2
1 1.2 1.2 1.2 1.3 1.3 1.4
1 1.4 1.2 1 0.8 0.6 0.4

;Saateni No.1 Pump
2 1 1 1 1 1 1
3 1 1 1 1 1 1
3 1 1 0 0 0 0
3 0 1 1 1 1 1

;Saateni No.3 Pump
4 1 1 1 1 1 1
4 1 1 1 1 1 0
4 0 0 1 1 1 1
4 1 0 0 0 0 1
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[CURVES]

;1D |X-Value  |Y-Value
;PUMP: Bububu Boosterl

Cl | 1320 85
;PUMP: Mtoni Booster

C2 | 240 26
;PUMP: Dimani cave

C3 | 1440 70
;PUMP: Kinaga U-004

C4 | 1920 100
;PUMP: M.Mchomeke U-051

C5 | 1104| 78
;PUMP: M.Mchomeke U-001

C6 | 2400] 110
;PUMP: M.Mchomeke U-050

Cc7 | 1104| 78
;PUMP: M.Mchomeke U-033

C8 | 720] 95
;PUMP: M.Mchomeke U-019

C9 | 1320 110
;PUMP: Kianga U-032

C10 | 1608 100
;PUMP: Chunga U-008

C11 | 2400 110
;PUMP: Chunga U-026

C12 | 1440 80
;PUMP: Chunga U-009

C13 | 1920 100
;PUMP: K.Kikombe U-014

Cl4 | 720| 80
;PUMP: K.Kikombe U-027

C15 | 1440] 80
;PUMP: K.Kikombe U-035

C16 | 960 80
;PUMP: Mbweni U-041

C17 | 1152 82
;PUMP: Mbweni U-012

C18 | 168 43
;PUMP: Maungani U-034

C19 | 1200 116
;PUMP: Dole

C20 | 720 85
;PUMP: Mfensini U-011

C21 | 1440 100
;PUMP: Semuso U-039

C22 | 480 80
;PUMP: Monbasa

C23 | 240 40
;PUMP: Dimani U-044

C24 | 1680 100
;PUMP: Kitosani U-037

C25 | 960 120
;PUMP: Mbao

C26 | 120 80
;PUMP: Migombani U-047

C27 | 48 70
;PUMP: Bububu Booster2

C28 | 576 80
;PUMP: Saateni No.3

C29 | 5400 63
;PUMP: Saateni No.2

C30 | 5400 63
;PUMP: Mbao Booster

C31 | 120 40
;PUMP: Mbao elevated tank

C32 | 120 40
;PUMP: Monbasa Booster

C33 | 240 40
;PUMP: Semuso Booster

C34 | 400 50
;PUMP: Saateni No.1

C35 | 12096 52
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[CONTROLS]
PUMP P2 OPEN AT CLOCKTIME 6 AM
PUMP P2 CLOSED AT CLOCKTIME 10 AM

[RULES]

RULE 1

IF TANK T6 LEVEL ABOVE 27

OR TANK T9 LEVEL ABOVE 27

OR TANK T5 LEVEL BELOW 0.4
THEN PUMP P29 STATUS IS CLOSED
AND PUMP P30 STATUS IS CLOSED
AND PUMP P35 STATUS IS CLOSED
PRIORITY 1

RULE 2

IF SYSTEM CLOCKTIME > 6 AM
AND SYSTEM CLOCKTIME < 2 PM
THEN PUMP P35 STATUS IS CLOSED
PRIORITY 2

RULE 3

IF SYSTEM CLOCKTIME > 7 PM
AND SYSTEM CLOCKTIME < 11 PM
THEN PUMP P35 STATUS IS CLOSED
PRIORITY 2

RULE 4

IF SYSTEM CLOCKTIME > 2 PM
AND SYSTEM CLOCKTIME <7 PM
THEN PUMP P30 STATUS IS CLOSED
PRIORITY 3

RULE 5

IF SYSTEM CLOCKTIME > 11 AM
AND SYSTEM CLOCKTIME < 2 PM
THEN PUMP P29 STATUS IS CLOSED
PRIORITY 4

RULE 6

IF SYSTEM CLOCKTIME > 7 PM
AND SYSTEM CLOCKTIME < 11 PM
THEN PUMP P29 STATUS IS CLOSED
PRIORITY 4

RULE 7

IF TANK T6 LEVEL BELOW 24

OR TANK T9 LEVEL BELOW 24
THEN PUMP P29 STATUS IS OPEN
AND PUMP P30 STATUS IS OPEN
AND PUMP P35 STATUS IS OPEN
PRIORITY 5

[REACTIONS]

Order Bulk

Order Wall

Global Bulk

Global Wall

Limiting Potential
Roughness Correlation

[oNeoNoNoll

[MIXING]

Quality Timestep 0:05
Pattern Timestep 1:00
Pattern Start 0:00
Report Timestep 1:00
Report Start 0:00
Start ClockTime 12:00 AM
Statistic None

[REPORT]

Status No
Summary  No

Page 0
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[OPTIONS]

Units
2076 859.5
2078 772.02
2084 1076.43
2085 979.34
2085 964.17
2086 879.35
2087 782.26
2092 648.26
2093 493.53

[LABELS]

;X-Coord Y-Coord

[BACKDROP]

DIMENSIONS

UNITS

FILE

OFFSET

[END]

CMD

2821.1
3053.95
3294.14
3233.46
3187.96
3132.08
3148.77
3762.14
3771.24

Label & Anchor Node

0
None

0

Zanzibar-GS50-light.emf

0

0

10000

10000
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Node Results for Pipe Network Simulation 1/5

Zanzibar Urban Water Supply 2010
Results of Pipe Network Simulation
Node Results at 56:00 Hrs (8 am):

Node Demand Head | Pressure Node Demand Head | Pressure |Remarks
ID CMD m m ID CMD m m

J1 0 7.04 -9.96 J2000 86.67 25.49 19.49
J2 0 6.84 -3.16 J2010 186.83 25.94 17.94
J3 0 71.24 41.24 J2020 136.85 25.95 17.95
J4 0 59.5 19.5 J2030 136.85 27.9 7.9
J5 0 59.5 19.5 J2040 136.85 26.85 8.85
J6 0 86.58 51.58 J2050 136.85 25.96 15.96
J7 0 82.15 45.15 J2060 136.85 26.92 8.92
J8 0 82.15 32.15 J2070 86.67 33.3 11.3
J9 0 82.14 22.14 J2080 136.85 25.81 17.81
J10 0 82.14 7.14 J2090 86.67 30.75 10.75
J11 0 76.03 -0.22 J2100 488.26 26.92 8.92
J12 0 74.33 -1.67 J2110 86.67 33.18 12.18
J13 0 83.26 43.26 J2120 86.67 32.99 12.99
J14 0 97.91 57.91 J2130 86.67 30.8 15.8
J15 0 84.16 29.16 J2140 86.67 32.97 17.97
J16 0 76 0 J2150 86.67 32.96 27.96
J17 0 75.05 -0.75 J2160 86.67 30.71 23.71
J18 0 85.46 55.46 J2170 86.67 35.64 10.64
J19 0 75.8 0 J68 0 35.65 10.65
J20 0 74.9 -0.6 J69 0 35.7 -3.3
J21 0 89.23 59.23 J70 0 35.7 -2.8
J22 0 85.34 55.34 J71 0 42.87 22.87
J23 0 90.79 60.79 J2210 86.67 35.67 10.67
J24 0 75.8 0 J2220 86.67 39.97 15.97
J25 0 74.8 -0.7 J2230 488.26 36.26 16.26
J26 0 76.5 60.5 J2240 1694.73 37.27 22.27
J27 0 70.19 0.19 J2250 186.83 30.27 22.27
J28 0 91.31 14.81 J2260 186.83 28.14 21.14
J29 0 64.34 44.34 J2270 186.83 29.61 20.61
J30 0 91.33 76.33 J2280 186.83 32.11 26.11
J31 0 90.28 75.28 J2290 186.83 28.92 23.92
J32 0 90.22 64.22 J2300 186.83 30.95 20.95
J33 0 41.74 21.74 J2310 186.83 48.04 33.04
J34 0 41.59 21.59 J2320 186.83 31.67 14.67
J35 0 4211 22.11 J2330 488.26 31.53 14.53
J36 0 41.84 21.84 J2340 488.26 29.28 12.28
J37 0 75.97 60.97 J2350 386.99 47.37 27.37
J38 0 60.47 45.47 J2360 488.26 32.48 14.48
J39 0 48.47 33.47 J2370 488.26 33.11 9.11
J40 0 109.07 49.07 J2380 488.26 38.79 18.79
J4l 0 93.81 23.81 J2390 488.26 40.13 20.13
J42 0 132.28 87.28 J2400 488.26 34.33 14.33
J43 0 125.05 80.05 J2410 386.99 39.28 19.28
Ja4 0 86.5 0 J2420 386.99 39.46 19.46
J45 0 85 -1 J2430 386.99 38.72 18.72
J46 0 6.39 2.39 J2440 245.77 63.14 38.14
Ja7 0 6.29 2.29 J2450 386.99 40.74 20.74
JA8 0 39.36 35.36 J2460 386.99 40.03 20.03
J49 0 37.33 29.33 J2470 386.99 39.26 19.26
J50 0 36.5 0 J2480 241.68 49.65 24.65
J51 0 32.79 -3.21 J2490 1694.73 37.12 7.12
J52 0 36.5 0 J2500 241.68 50.68 20.68
J53 0 32.98 -3.02 J2510 241.68 50.9 18.9
J54 0 32.55 24.55 J2520 241.68 50.97 15.97
J55 0 6.56 -1.44 J2530 241.68 51.01 21.01
J100 0 31.75 21.75 J2540 241.68 51.12 23.12
J110 0 6.56 2.56 J2550 241.68 50.28 23.28
J120 0 6.56 2.56 J2560 245.77 50.24 30.24
J130 0 6.56 2.56 J2570 241.68 52.64 7.64
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Node Demand Head | Pressure Node Demand Head | Pressure |Remarks
ID CMD m m ID CMD m m
J140 0 6.56 2.56 J2580 245.77 49.17 25.17
J150 27.66 29.83 25.83 J2590 245.77 49.6 27.6
J160 27.66 29.8 24.8 J2600 488.26 31.2 8.2
J170 27.66 29.69 25.69 J2610 245.77 43.12 23.12
J180 27.66 29.67 23.67 J2620 245.77 38.62 18.62
J190 27.66 29.58 24.58 J72 0 45.02 27.02
J200 27.66 29.57 26.57 J73 0 435 0
J210 27.66 29.54 26.54 J74 0 37.02 -5.98
J220 86.67 26.32 21.32 J75 0 43.32 25.32
J230 86.67 25.98 20.98 J2670 245.77 43.32 23.32
J240 86.67 31.02 24.02 J2680 245.77 32.96 11.96
J250 86.67 30.97 21.97 J2690 245.77 31.44 11.44
J260 86.67 30.97 21.97 J2700 245.77 31.28 13.28
J270 86.67 25.66 16.66 J2710 245.77 38.46 23.46
J280 136.85 25.98 17.98 J2720 245.77 30.96 15.96
J290 186.83 31.66 27.66 J2730 245.77 32.16 10.16
J300 186.83 28.91 22.91 J2740 245.77 30.33 10.33
J310 186.83 31.51 21.51 J2750 245.77 75.93 60.93
J320 136.85 26.94 20.94 J2760 245.77 48.42 32.42
J330 136.85 26.05 19.05 J2770 77.25 48.4 314
J340 136.85 25.37 13.37 J2780 77.25 48.29 34.29
J350 136.85 25.34 10.34 J2790 77.25 48.28 34.28
J360 395.65 31.64 21.64 J2800 77.25 47.99 32.99
J370 186.83 32.2 17.2 J2810 79.67 53.53 25.53
J380 186.83 28.96 19.96 J2820 60.42 52.23 42.23
J390 186.83 28.44 18.44 J2830 245.77 63.01 48.01
J400 186.83 31.82 21.82 J2840 245.63 79.26 64.26
J410 386.99 32.28 15.28 J2850 245.63 72.43 55.43
J420 186.83 31.26 15.26 J58 0 90.96 73.96
J430 136.85 31.41 14.41 J59 0 91.07 74.07
J440 136.85 32.21 15.21 J60 0 90.98 73.98
J450 386.99 32.28 12.28 J61 0 17 0
J460 488.26 32.04 12.04 J62 0 10 0
JA70 395.65 30.94 20.94 J2860 1694.73 45.22 35.22
J480 395.65 32.24 22.24 J2870 1694.73 45.41 20.41
J490 395.65 47.4 37.4 J63 0 37.87 29.87
J500 395.65 47.86 37.86 J64 0 6.29 2.29
J510 395.65 33.69 18.69 J65 0 39.39 35.39
J520 136.85 35.65 10.65 J2880 395.65 33.07 18.07
J530 488.26 31.78 11.78 J2890 136.85 32.18 16.18
J540 488.26 37.74 12.74 J66 0 62.75 32.75
J550 395.65 44.4 24.4 J2900 386.99 40.61 20.61
J560 386.99 48.4 25.4 J2910 27.66 29.7 24.7
J570 386.99 49.03 19.03 J2920 140 6.55 3.55
J580 386.99 48.7 15.7 J2930 245.77 31.17 14.17
J590 241.68 49.97 9.97 J895 38.25 66.76 16.76
J600 241.68 49.99 17.99 J905 38.25 66.77 16.77
J610 386.99 49.6 27.6 J885 38.25 65.42 15.42
J620 488.26 49.22 25.22 J2940 38.25 65.35 15.35
J630 488.26 48.6 24.6 J865 511.98 59.45 39.45
J640 245.77 60.63 45.63 J867 511.98 62.45 42.45
J650 245.77 47.85 25.85 J67 100.84 67.89 45.89
J660 245.77 48.55 28.55 J868 100.84 64.73 42.73
J670 245.77 48.57 31.57 J2950 241.68 25.23 5.23
J680 77.25 57.79 45.79 J2960 511.98 20.3 -4.7
J690 77.25 57.49 40.49 J995 48.44 84.58 34.58
J700 241.68 49.84 19.84 J2970 79.67 64.92 41.92
J710 386.99 49.64 23.64 J2980 60.42 52.51 4251
J720 386.99 48.33 25.33 J2990 245.77 54.43 39.43
J730 245.77 49.62 24.62 J3000 79.67 63.88 37.88
J740 245.77 43.35 21.35 J3010 79.67 63.89 38.89
J750 245.77 48.82 33.82 J2180 488.26 40.06 20.06
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Node Demand Head | Pressure Node Demand Head | Pressure |Remarks

ID CMD m m ID CMD m m

J760 488.26 37.53 15.53 J2190 386.99 47.87 24.87

J56 0 66.04 45.04 J2200 241.68 46.4 6.4

J770 79.67 64.93 41.93 J2630 77.25 64.72 48.72

J780 79.67 62.22 35.22 J975 48.44 93.3 23.3

J790 245.77 54.47 39.47 J76 0 26.09 1.09

J57 0 47.63 17.63 J77 0 25.5 0

J800 395.65 28.79 13.79 J78 0 22.7 -2.3

J810 395.65 28.03 13.03 J79 0 36.31 36.31

J820 511.98 45.27 35.27 J80 0 45.22 45.22

J830 511.98 47.43 37.43 Jgl 0 6.29 2.29

J840 511.98 60.63 45.63 J82 0 39.39 35.39

J850 511.98 54.05 40.05 N3 -1440 Proposed Well
J860 511.98 54,93 39.93 N4 -1440 Proposed Well
J870 100.84 64.73 39.73 N5 0 Proposed Well
J880 100.84 64.84 19.84 N6 -1440 108.25 88.25|Proposed Well
J890 38.25 65.54 15.54 N8 -2016 111.43 91.43|Proposed Well
J900 38.25 66.77 16.77 N7 -1440 103.62 83.62|Proposed Well
J910 38.25 66.45 16.45 N9 -1440 94.46 74.46]Proposed Well
J920 38.25 63.92 8.92 N10 -1440 71.93 51.93|Proposed Well
J930 38.25 63.69 18.69 N11 -1440 84.75 64.75|Proposed Well
J940 38.25 63.92 13.92 N12 -1440 67.64 47.64|Proposed Well
J950 100.84 64.03 24.03 N13 -1440 87.2 67.2|Proposed Well
J960 100.84 64.62 16.62 J10000 0

J970 100.84 78.76 3.76 J10010 0

J980 48.44 104.39 9.39 J10020 0 107.97 107.97

J990 48.44 84.51 21.51 J10030 0 103.34 103.34

J1000 48.44 81.57 31.57 J10040 0 92.18 92.18

J1010 205.62 81.2 31.2 J10050 0 85.76 85.76

J1020 205.62 82.24 42.24 J10060 0 82.24 82.24

J1030 205.62 82.13 57.13 J10070 0 79.87 79.87

J1040 205.62 81.57 1.57 J10080 0 84.14 84.14

J1050 186.83 32.29 28.29 J10090 0 83.15 83.15

J1060 186.83 32.09 28.09 J10100 0 82.2 82.2

J1070 186.83 31.43 27.43 J10110 0 57.07 57.07

J1080 86.67 30.59 22.59 J10120 0 59.28 59.28

J1090 186.83 29.58 25.58 J20000 0 53.69 4.69

J1100 186.83 28.89 22.89 J20010 0 75.04 6.04

J1110 86.67 31.01 26.01 J20020 0 74.9 5.9

J1120 86.67 30.12 26.12 J20030 0 74.8 5.8

J1130 86.67 30.08 26.08 J20040 0 100.85 5.85

J1140 27.66 30.04 26.04 J20050 0 100.84 5.84

J1150 86.67 30.83 26.83 J20060 0 100.82 50.82

J1160 27.66 29.99 25.99 J20070 0 55 5

J1170 27.66 30.52 26.52 J20080 0 54.93 39.93

J1180 27.66 30.24 26.24 J20090 0 74.44 34.44

J1190 27.66 29.74 21.74 J20100 0 50 10

J1200 27.66 29.71 25.71 J20110 0 49.84 19.84

J165 27.66 29.7 25.7 J20120 0 48.41 25.41

J1210 27.66 29.71 24.71 J20130 0 48.07 33.07

J1220 27.66 29.69 21.69 J20140 0 47.86 37.86

J1230 27.66 29.7 24.7 J20150 0 37.87 27.87

J1240 27.66 29.62 26.62 J20160 0 47.63 17.63

J1250 27.66 29.67 22.67 J20170 0 45.47 20.47

J1260 27.66 29.61 25.61 J20180 0 45.25 35.25

J1270 86.67 27.16 23.16 J20190 0 45.26 35.26

J1280 86.67 25.78 21.78 J20200 0 45.7 457

J1290 86.67 27.48 23.48 J20210 0 46.57 36.57

J1300 86.67 25.68 17.68 J20220 0 49.67 23.67

J1310 27.66 29.69 26.69 J20230 0 49.6 27.6

J1320 27.66 29.66 24.66 J20240 0 49.23 25.23

J1330 27.66 29.68 24.68 J20250 0 48.64 24.64

J1340 27.66 29.7 24.7 J20260 0 48.55 28.55
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Node Demand Head | Pressure Node Demand Head | Pressure |Remarks
ID CMD m m ID CMD m m

J1350 27.66 29.64 24.64 J20270 0 52.64 7.64

J1360 27.66 29.66 24.66 J20280 0 51.58 21.58

J1370 27.66 29.66 24.66 J20290 0 50.86 22.86

J1380 27.66 30.02 26.02 J20300 0 56.68 31.68

J1390 27.66 29.92 25.92 J20310 0 50.22 30.22

J1400 27.66 29.89 25.89 J20320 0 49.64 49.64

J1410 27.66 29.87 25.87 J20330 0 38.1 28.1

J1420 27.66 29.66 23.66 J20340 0 33.9 23.9

J1430 27.66 29.66 23.66 J20350 0 32.67 17.67

J1440 27.66 29.67 23.67 J20360 0 35.32 25.32

J1450 27.66 29.66 24.66 J20370 0 40.81 15.81

J1460 27.66 29.65 24.65 J20380 0 35.07 15.07

J1470 27.66 29.67 23.67 J20390 0 35.24 18.24

J1480 27.66 29.7 24.7 J20400 0 38.38 28.38

J1490 27.66 29.68 23.68 J20410 0 47.85 25.85

J1500 27.66 29.68 21.68 J20420 0 40.67 18.67

J1510 27.66 29.94 24.94 J20430 0 36.64 11.64

J1520 27.66 29.91 24.91 J20440 0 33.57 11.57

J1530 27.66 29.86 25.86 J20450 0 30.78 10.78

J1540 27.66 29.81 23.81 J20460 0 31.97 14.97

J1550 27.66 29.77 23.77 J20470 0 29.42 11.42

J1560 27.66 29.75 23.75 J20480 0 29.37 9.37

J1570 27.66 29.75 24.75 J20490 0 31.49 27.49

J1580 27.66 29.69 23.69 J20500 0 30.9 26.9

J1590 27.66 29.69 21.69 J20510 0 30.24 26.24

J1600 27.66 29.68 24.68 J20520 0 30.13 26.13

J1610 27.66 29.65 24.65 J20530 0 29.71 26.71

J1620 27.66 29.65 23.65 J20540 0 29.31 26.31

J1630 27.66 30.14 26.14 J20550 0 28.68 23.68

J1640 27.66 30.13 26.13 J20560 0 27.14 22.14

J1650 27.66 30.13 26.13 J20570 0 26.75 20.75

J1660 27.66 30.05 26.05 J20580 0 26.29 18.29

J1670 27.66 30.17 27.17 J20590 0 26.14 18.14

J1680 27.66 30.13 27.13 J20600 0 27.24 18.24

J1690 27.66 30.1 26.1 J20610 0 29.92 20.92

J1700 27.66 30.24 26.24 J20620 0 30.97 23.97

J1710 27.66 30.15 27.15 J20630 0 30.96 25.96

J1720 27.66 30.11 27.11 J20640 0 29.46 19.46

J1730 27.66 30.08 27.08 J20650 0 28.1 18.1

J1740 27.66 30.09 27.09 J20660 0 29.44 14.44

J1750 27.66 30.12 27.12 J20670 0 49.1 19.1

J1760 27.66 30.07 27.07 S1 -7409.66 17 0|Reservoir
J1770 27.66 30.08 27.08 S2 -5958 10 0|Reservoir
J1780 27.66 30.11 27.11 S3 -1551.81 5 0|Reservoir
J1790 27.66 29.7 25.7 S4 -2716.99 20 0|Reservoir
J1800 27.66 29.68 25.68 S5 -1381.96 20 0|Reservoir
J1810 86.67 25.69 19.69 S6 -3286.44 20 0|Reservoir
J1820 86.67 25.98 21.98 S7 -1366.55 20 0|Reservoir
J1830 86.67 25.61 17.61 S8 -1001 20 0|Reservoir
J1840 86.67 30.95 22.95 S9 -1918.24 20 0|Reservoir
J1850 86.67 30.93 25.93 S10 -2202.67 20 0|Reservoir
J1860 86.67 24.95 16.95 S11 -3548.68 10 0|Reservoir
J1870 136.85 26.32 20.32 S12 -1403.5 10 0|Reservoir
J1880 86.67 25.02 20.02 S13 -2422.19 10 0|Reservoir
J1890 136.85 24.89 16.89 S14 -1123.47 0 0|Reservoir
J1900 136.85 25.63 17.63 S15 -2240.46 0 0|Reservoir
J1910 86.67 30.97 23.97 S16 -1496.8 0 0|Reservoir
J1920 186.83 28.9 22.9 S17 -1310.32 2 0|Reservoir
J1930 86.67 30.98 22.98 S18 -146.24 2 0|Reservoir
J1940 86.67 30.97 25.97 S19 -1867.26 5 0|Reservoir
J1950 86.67 31.01 26.01 S20 -731.68 25 0|Reservoir
J1960 86.67 30.94 22.94 S21 -829.32 10 0|Reservoir
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Node Demand Head | Pressure Node Demand Head | Pressure |[Remarks
ID CMD m m ID CMD m m
J1970 136.85 26.06 19.06 S22 -770.97 5 0|Reservoir
J1980 186.83 27.6 20.6 S23 -239.81 5 0|Reservoir
J1990 86.67 25.98 17.98 S24 -2529.81 5 0[Reservoir
S25 -1495.82 5 0[Reservoir
S26 -208.6 0 0|Reservoir
S27 -75.04 0 0[Reservoir
T1 -422.81 75.05 6.05|Tank
T2 156.39 74.8 4.8|Tank
T3 -29905.2 6.47 1.47|Tank
T4 12792.05 6.41 1.41|Tank
T5 11332.84 6.4 2.7|Tank
T6 2559.84 32.79 25.29|Tank
T7 4081.62 59.5 4 5|Tank
T8 239.33 85 15|Tank
T9 2560.85 32.98 25.48|Tank
T10 -2788.7 105 0|Tank
T11 208.6 22.7 2.7|Tank
T12 0 35.7 10.7|Tank
T13 -3104.58 37.02 15.02|Tank
T14 3344.39 27 5(Tank
T15 -1294.16 41.17 3.17|Tank
T100 5387.89 100.85 5.2|Tank
T101 -1290.16 54.57 4.77|Tank
T102 0 74.33 4.63|Tank
T103 6423.74 74.9 5.2|Tank
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Zanzibar Urban Water Supply 2010
Results of Network Simulation
Link Results at 56:00 Hrs (8 am):

Link Flow | Velocity | Headloss |Status Link Flow | Velocity | Headloss |Status
ID CMD m/s m/km ID CMD m/s m/km
1 5218 0.38 0.48|Open 1000 1440 0.94 6.1]Open
2 5958 0.24 0.15|Open 1001 0 0 0|Closed
3] 1551.81 1.02 10.67|Open 1002 1440 0.94 12.19|Open
4] 4081.62 0.06 0]Open 1003 1440 0.94 0]Open
5| 2716.99 0.45 1.03]Open 1004 0 0 0|Closed
6 -44.32 0.01 0]Open 1005 2016 1.32 17.32|Open
7| 205.62 0.03 0.01|Open 1006 1440 0.94 9.29|Open
8] 205.62 0.03 0.01|Open 1007 3456 1.27 11.58|Open
9 0 0 0|Closed 1008 1440 0.94 9.29|0pen
10 0 0 0]Open 1009 4896 1.16 7.44|Open
11| 1381.96 0.51 2.12|Open 1010 1440 0.53 2.29|Open
12| 3286.44 1.21 10.55|Open 1011 6336 1.04 4.94|Open
13 0 0 0|Closed 1012| 11255.66 1.04 3.52|Open
14| 12260.11 0.18 0.05|Open 1013 1440 0.53 2.29|Open
15 1001 0.37 1.17|Open 1014 1440 0.94 9.29|Open
16( 10099.93 0.15 0.03|Open 1015 4359.24 1.03 6|Open
17 0 0 0]Closed 1016 5725.79 1.35 9.94|Open
18 1918.24 0.71 3.89|Open 1017 9012.23 1.48 9.48|Open
19 2202.67 0.81 5.03|Open 1018| 10394.19 1.25 5.83]Open
20 0 0 0fClosed 1019] 11965.84 1.1 3.95|Open
21 0 0 0]Open 1020{ 22360.03 0.92 1.74|Open
22| 3548.68 1.31 12.16{Open 1021 1440 0.94 9.29|Open
23 0 0 0fClosed 1022 1440 0.94 9.29|Open
24 0 0 0fClosed 1023| 3548.68 0.58 1.69]Open
25 0 0 0|Closed 1024| 4988.68 0.82 3.17|Open
26| 2422.19 0.89 5.99|0pen 1025 0 0 0|Closed
27| 1123.47 0.41 1.44|Open 1026 6428.68 0.59 1.25|0pen
28| 2240.46 0.83 5.19|Open 1028f 729.81 0.12 0.09|Open
29 1496.8 0.55 2.46|Open 1029| 22360.04 0.92 1.74|Open
30| 1310.32 0.48 1.92|Open 1030{ 10099.93 0.41 0.4|Open
31 0 0 0]Closed 1031 2889.22 1.07 8.31|Open
32 148.96 0.39 4.07]Open 2000] 7718.84 0.71 1.75|Open
33] 829.32 1.22 24.09|Open 2001 0 0 0]Closed
34]  829.32 1.22 24.09|Open 2002] 12682.92 0.38 0.29|Open
35| 829.32 0.01 0]Open 2003] 12682.92 0.38 0.29|Open
36| 20094.38 1.46 5.81|Open 2004] 3676.19 0.22 0.15|Open
37| 20846.82 1.52 6.22|Open 2005] 16359.11 0.49 0.46|Open
38| 7302.33 0.53 0.89|Open 2006 -156.4 0.03 0.01|Open
39| 9513.99 0.51 0.69|Open 2007] 381.33 0.06 0.03|Open
40| 16816.32 0.9 1.97|Open 2008] 381.33 0.06 0.03|Open
41] 16816.32 1.76 10.15|Open 2009] 381.33 0.06 0.03|Open
42| 8408.16 1.38 8.34|Open 2010] 381.33 0.06 0.03|Open
43| 8408.16 0.12 0.02|Open 2011] 381.33 0.14 0.2|Open
44] 8408.16 1.38 8.34|Open 2012] 16202.71 0.49 0.45|Open
45| 8408.16 0.12 0.02|Open 2013] 14334.79 0.43 0.36|Open
46] 5847.31 0.96 4.25|Open 2014] 5239.36 0.48 0.85|Open
47] 4265.71 0.7 2.37|Open 2015] 4183.72 0.39 0.56|Open
48 5078 0.37 0.45|Open 2016] 2493.03 0.23 0.22|Open
49 1950.3 0.72 4.01|Open 2017 0 0 0|Closed
50| 1867.26 0.69 3.7|Open 2018] 1119.36 0.41 1.43|Open
51 0 0 0]Closed 2019 52.05 0.01 0]Open
52 0 0 0]Closed 2020] 1055.65 0.39 1.29|Open
53 0 0 0]Closed 2021] 1690.69 0.62 3.08|Open
54 0 0 0]Closed 2022]  395.66 0.15 0.21|Open
55| 589.99 1.55 52.07|Open 2023] 4101.94 0.67 2.21|Open
56 0 0 0fClosed 2024| 3599.86 0.59 1.73]Open
57 245.77 0.09 0.09|Open 2025| 1323.46 0.22 0.27|Open
58| 491.26 0.72 9.14|Open 2026] -282.86 0.05 0.02)Open
59  245.63 0.36 2.53|Open 2027 0 0 0fClosed
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Link Flow | Velocity | Headloss |Status Link Flow | Velocity | Headloss |Status
1D CMD m/s m/km 1D CMD m/s m/km
60| 1553.95 1.02 10.7|Open 2028 0 0 0]Closed
61] 637.71 0.42 2.05|Open 2029] 502.07 0.19 0.33|Open
62| 7409.66 0.11 0.02|Open 2030] 2276.4 0.84 5.34|Open
63 5958 0.09 0.01|Open 2031] 1606.32 0.59 2.8|Open
64 64.9 0.1 0.22|Open 2032 0 0 0[Closed
65 0 0 0]Closed 2033 0 0 0]Closed
66 0 0 0|Closed 2034| 3123.65 0.29 0.33|Open
67| 8406.88 0.45 0.55]Open 2035] 1356.53 0.13 0.07|Open
68| 8406.88 1.38 8.33|Open 2036] 4239.01 0.39 0.58|Open
69| 2529.81 0.93 6.5|Open 2037] 34421 0.32 0.39|Open
70| 907.17 0.52 2.88|Open 2038| 1395.06 0.13 0.07]Open
71 15.82 0.02 0.02|Open 2039| 1767.12 0.65 3.34|Open
72 -41.29 0.06 0.09]Open 2040] 1573.45 0.15 0.09]Open
73 325.9 0.21 0.59|Open 2041] 796.91 0.29 0.76|Open
74 38.25 0.07 0.13|Open 2042] 2047.05 0.75 4.39|Open
75| 1394.98 2.06 63.12|Open 2043] 1395.06 0.13 0.07|Open
76] 189.54 0.5 6.36/Open 2044 7718.84 0.71 1.75]Open
77| -1105.81 0.41 1.4]Open 2045] 7145.05 0.66 1.52]Open
78] 519.22 0.34 1.4]Open 2046] 5043.11 0.46 0.8|Open
79] 120.85 0.18 0.68|Open 2047] 5043.11 0.46 0.8|Open
80] 945.35 0.62 4.26|Open 2048 0 0 0]Closed
81] -359.87 0.24 0.71]Open 2049] 6225.49 0.57 1.18|Open
82| -439.54 0.29 1.03|Open 2050] 573.79 0.21 0.42|Open
83] -249.94 0.09 0.09]Open 2051] 2101.94 0.77 4.61|Open
84] -153.23 0.23 1.06]Open 2052 0 0 0]Closed
85| 241.68 0.36 2.46|Open 2053] -1182.38 0.44 1.59]Open
86] 3334.43 1.23 10.83|Open 2054] 1769.56 0.65 3.35|Open
87] 582.71 1.53 50.89]Open 2055] 4455.93 0.41 0.63|Open
88 208.6 0.25 1.18|Open 2056 0 0 0]Closed
89 208.6 0 0]Open 2057 0 0 0]Closed
90 75.04 0.09 0.18|Open 2058 0 0 0]Closed
91] 1403.5 0.52 2.18|Open 2059 0 0 0]Closed
92 0 0 0]Closed 2060 0 0 O]Closed
93 0 0 0]|Open 2061 0 0 0|Closed
94 0 0 0]|Open 2062 0 0 0|Closed
95 0 0 0]|Open 2063 0 0 0|Closed
96] 1403.5 0.52 2.18|Open 2064 0 0 0]Closed
97| 1366.55 0.5 2.08|Open 2065 0 0 0]Closed
100 140 0.01 0]|Open 2066 0 0 0|Closed
101 140 0.01 0]|Open 2067 0 0 0|Closed
103 140 0.01 0]|Open 2068 0 0 0|Closed
104 140 0.01 0]|Open 2069 0 0 0|Closed
105 140 0.02 0]|Open 2070 0 0 0|Closed
106 923.22 0.15 0.14|Open 2071 0 0 0]Closed
107 166.78 0.11 0.17|Open 2072 0 0 0|Closed
108 83.44 0.05 0.05|Open 2073 0 0 0]Closed
109] 408.14 0.27 0.9]Open 2074 0 0 0|Closed
110f 1608.14 0.26 0.39|Open 2075 0 0 0fClosed
111 122.81 0.08 0.1|Open 2076 0 0 0]Closed
112 115.37 0.08 0.09]Open 2077 0 0 0]Closed
113[  398.95 0.26 0.86]Open 2078 0 0 0fClosed
114] -274.85 0.18 0.43|Open 2079 0 0 0]Open
115 -83.56 0.05 0.05]Open 2080 0 0 0|Closed
116 0 0 0|Closed 2081 0 0 0|Closed
117] 433.37 0.28 1]Open 2082 0 0 0|Closed
118 86.67 0.03 0.01|Open 2083 0 0 0|Closed
119] -223.52 0.08 0.07|Open 2084 0 0 0|Closed
120 -406.99 0.6 6.45|Open 2085 0 0 0|Closed
121 360.25 0.53 5.14|Open 2086 0 0 0fClosed
122 56.53 0.15 0.68|Open 2087 0 0 0fClosed
123| -263.78 0.39 2.89|Open 2088 0 0 0fClosed
124 0 0 0|Closed 2089 0 0 0]Closed
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Link Flow | Velocity | Headloss |Status Link Flow | Velocity | Headloss |Status
1D CMD m/s m/km 1D CMD m/s m/km

125 162.82 0.24 1.18|Open 2090 0 0 0]Closed
126 806.71 0.53 3.18|Open 2091 0 0 0]Closed
127 63.34 0.09 0.21|Open 2092 0 0 0]Closed
128 866.74 0.32 0.89|Open 2093 0 0 0]Closed
129 1163.3 0.43 1.54|Open 2094 0 0 0]Closed
130f -412.85 0.15 0.23|Open 2095 0 0 0]Closed
131 1636.05 0.6 2.9]Open 2096 0 0 0]Closed
132] 1053.57 0.17 0.18]Open 2097 0 0 0]Closed
133 59.39 0.09 0.18|Open 2098 0 0 0|Closed
134 1300.15 0.48 1.89|Open 2099 0 0 0]Closed
135 747.25 0.28 0.68|Open 2100 0 0 0|Closed
136 197.55 0.29 1.69|Open 2101 0 0 0|Closed
137 76.15 0.11 0.29]Open 2102 0 0 0|Closed
138 60.7 0.09 0.19|Open 2103 0 0 0|Closed
139 0 0 O]Closed 2104 0 0 O]Closed
140 -395.65 0.06 0.03|Open 2105 0 0 0]Closed
141  1950.3 0.72 4.01|Open 2106 0 0 0]Closed
142 62.53 0.09 0.2|Open 2107 0 0 0]Closed
143| 1794.62 0.66 3.44|Open 2108 0 0 0]Open
144 1607.79 0.59 2.81|Open 2109 0 0 0]Closed
145  245.08 0.16 0.35|Open 2110 0 0 0]Closed
146 1701.72 1.12 12.66]Open 2111 0 0 0]Closed
147 0 0 O]Closed 2112 0 0 O]Closed
148 0 0 O]Closed 2113 0 0 O]Closed
149 58.25 0.04 0.02|Open 2114 0 0 0]Closed
150f -186.83 0.28 1.52]Open 2115 0 0 0]Closed
151 298.15 0.44 3.62|Open 2116 0 0 0]Closed
152 142.35 0.21 0.92|Open 2117 0 0 0]Closed
153 1582.61 1.04 11.06]Open 2118 0 0 O]Closed
154 0 0 O]Closed 2119 0 0 O]Closed
155 1186.96 0.78 6.49|Open 2120 0 0 0]Closed
156 0 0 0|Closed 2121 0 0 0|Open
157 0 0 0]Closed 2122 0 0 O]Closed
158 -39.65 0.03 0.01|Open 2123 0 0 0]Closed
159 -62.62 0.16 0.82|Open 2124 0 0 0]Closed
160 -78.6 0.05 0.04|Open 2125 0 0 0]Closed
161| -547.45 0.36 1.55|Open 2126 0 0 0|Closed
162 -199.47 0.29 1.72]Open 2127 0 0 0]Closed
163| -3103.33 2.03 38.51]Open 2128 2097.37 0.77 4.59|Open
164 332 0.22 0.61|Open 2129] 395.65 0.58 6.12|Open
165 337.34 0.22 0.63|Open 2130] 7057.16 0.65 1.48|Open
166 0 0 0|Closed 2131| 1817.79 0.67 3.52|Open
167 712.55 1.05 18.19|Open 2132] 748.56 0.28 0.68|Open
168 -515.42 0.76 9.99|Open 2133] -282.86 0.1 0.11|Open
169| -233.76 0.34 2.31|Open P1 1553.95 0 -74.07]Open Pump
170 0 0 0|Closed P2 0 0 0]|Closed Pump
171 0 0 0|Closed P3 1551.81 0 -66.24|Open Pump
172 806.5 0.53 3.17|Open P4 2716.99 0 -66.58]Open Pump
173 -450.3 0.3 1.08|Open P5 1381.96 0 -63.26]Open Pump
174 78.17 0.1 0.19|Open P6 3286.44 0 -77.91]Open Pump
175]  506.88 0.19 0.33|Open P7 1366.55 0 -64.16]Open Pump
176 557.7 0.21 0.39|Open P8 1001 0 -65.46]Open Pump
177] -185.11 0.07 0.05|Open P9 1918.24 0 -69.23|Open Pump
178 2122.94 0.78 4.69|Open P10 2202.67 0 -70.79]Open Pump
179 2398.15 0.88 5.88|Open P11 3548.68 0 -66.5|Open Pump
180 1218.82 0.8 6.82|Open P12 1403.5 0 -81.33]Open Pump
181 1396.25 0.92 8.77|Open P13 2422.19 0 -80.28]Open Pump
182 690.42 0.25 0.59]Open P14 1123.47 0 -41.74]0pen Pump
183 313.18 0.82 16.11|Open P15 2240.46 0 -42.11]10pen Pump
184] -240.45 0.29 1.53|Open P16 1496.8 0 -41.84]Open Pump
185 91.88 0.03 0.01|Open P17 1310.32 0 -73.97|Open Pump
186] 685.89 0.25 0.58|Open P18 146.24 0 -46.47]Open Pump
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Link Flow | Velocity | Headloss |Status Link Flow | Velocity | Headloss |Status

ID CMD m/s m/km ID CMD m/s m/km

187 3079.76 1.14 9.35|Open P20 731.68 0 -84.07]Open Pump
188 488.26 0.72 9.03|Open P21 829.32 0] -122.28|Open Pump
189 -547.79 0.36 1.55|Open P29 8409.44 0 -33.07]Open Pump
190f 157.03 0.06 0.04|Open P19 1867.26 0 -61.04]Open Pump
191 -154.5 0.23 1.07|Open P31 0 0 0]|Closed Pump
192 664.28 0.98 15.97|Open P32 0 0 0]|Closed Pump
193] -176.78 0.1 0.14|Open P22 770.97 0 -37.87|Open Pump
194 0 0 0|Closed P23 239.81 0 -40.02|Open Pump
195| 1524.32 1 10.32|Open P33 0 0 0|Closed Pump
196 -53.53 0.04 0.02|Open P28 637.71 0 -73.98|Open Pump
197 975.75 0.56 3.3|Open P30 8406.88 0 -33.1]Open Pump
199 484.2 0.28 0.9]0pen P24 2529.81 0 -57.75]0pen Pump
200] -2842.89 1.05 8.06|Open P25 1495.82 0 -62.89]Open Pump
201 154.5 0.23 1.07|Open P26 208.6 0 -26.09]0pen Pump
202 77.25 0.11 0.3|Open p27 75.04 0 -36.31]Open Pump
203 -299.3 0.2 0.51|Open P34 0 0 0| Closed Pump
204] -699.58 0.46 2.44|Open P35 0 0 0| Closed Pump
205] 1191.12 0.78 6.54|Open V1 4081.62 0.06 0]Open Valve
206 -280.2 0.18 0.45|Open V2 0 0 O]Closed Valve
207]  205.62 0.25 1.14|Open V3 12260.11 0.18 0.95|Active Valve
208 -68.64 0.08 0.15|Open V4 10099.93 0.15 0.9] Active Valve
209 205.62 0.08 0.06|Open V5 0 0 1] Active Valve
210 112.96 0.14 0.38|Open V7 829.32 0.01 1.5|Active Valve
211 -92.66 0.11 0.26|Open V8 8408.16 0.03 3.71}Active Valve
212 79131 0.52 3.06|Open V9 8408.16 0.03 3.52| Active Valve
213] 395.65 0.26 0.85]Open V10 0 0 0]Open Valve
214 0 0 0]Closed V11 239.81 0 6.48] Active Valve
215] -794.84 0.52 3.09]Open V12 5218 0.08 9.96]Active Valve
216] -1306.82 0.86 7.76|Open V13 5958 0.09 3.16| Active Valve
217] 372.86 0.55 5.48|Open V14 208.6 0 2.8 Active Valve
218| -139.12 0.21 0.88|Open V100 381.33 0.09 45.82| Active Valve
219] -269.77 0.4 3.01|Open V101 | 16202.71 0.79 24.44] Active Valve
220 -148.56 0.1 0.14|Open V102 0 0 9.98]Active Valve
221 48.13 0.13 0.5]Open

222 -52.71 0.14 0.59]Open

223 475.24 0.31 1.19]Open

224 76.5 0.05 0.04|Open

225 249.4 0.16 0.36|Open

226 72.85 0.19 1.08|Open

227 38.25 0.1 0.33|Open

228 -3.65 0.01 0]Open

229 -41.9 0.11 0.39|Open

230 237.98 0.62 9.69]Open

231 141.1 0.37 3.68|Open

232 296.29 0.78 14.54|Open

233| 195.45 0.51 6.73|Open

234] 58271 1.53 50.89]Open

235 48.44 0.13 0.51|Open

236] 2191.66 1.44 20.22|Open

237] 7917.64 0.58 1.03|Open

238] 7076.64 0.52 0.84|Open

239] 1918.24 0.56 2.19|Open

240] 3335.51 0.55 1.5|Open

241]  438.56 0.65 7.4]0Open

242]  251.73 0.37 2.65|Open

243] 1292.85 0.38 1.06|Open

244] 1206.17 0.35 0.93|Open

245] 1119.5 0.33 0.81|Open

246 2442.13 0.4 0.84|Open

247| 2355.45 0.39 0.79|Open

248] 1759.94 0.29 0.46|Open

249] 1333.32 0.22 0.28|Open
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Link Flow | Velocity | Headloss |Status
ID CMD m/s m/km
250] 1064.87 0.17 0.18|Open
251 508.84 0.75 9.75|Open
252| 38291 0.25 0.8|Open
253] 377.69 0.25 0.78|Open
254 111.51 0.07 0.08|Open
255 487.41 0.18 0.31|Open
256 111.11 0.07 0.08|Open
257]  200.38 0.07 0.06]Open
258 213.7 0.14 0.27|Open
259 38.94 0.06 0.08)Open
260] 383.77 0.14 0.2|Open
261 124.1 0.08 0.1]1Open
262 234.92 0.15 0.32|Open
263 182.4 0.12 0.2]Open
264] 356.11 0.13 0.17|Open
265 422.17 0.62 6.9]Open
266 -555.04 0.82 11.45|Open
267 -61.38 0.36 5.68|Open
268] -396.87 0.15 0.21|Open
269] 307.85 0.2 0.53|Open
270 63.44 0.04 0.03|Open
271  240.79 0.36 2.44|Open
272 88.88 0.13 0.39|Open
273]  124.24 0.18 0.72|Open
274  157.79 0.23 1.12|Open
275 61.22 0.09 0.19|Open
276] -131.83 0.09 0.11|Open
277] -175.62 0.12 0.19|Open
278 43.6 0.03 0.01|Open
279 -11.91 0.02 0.01|Open
280 16.13 0.02 0.02|Open
281 124.01 0.08 0.1|Open
282 27.85 0.02 0.01|Open
283 -89.47 0.06 0.05|Open
284 89.65 0.06 0.05|Open
285 -39.2 0.06 0.08|Open
286] -110.91 0.07 0.08|Open
287| -125.45 0.08 0.1|Open
288] -183.86 0.12 0.21|Open
289 -35.39 0.05 0.07|Open
290 4.97 0 0|Open
291 -23.45 0.03 0.03|Open
292 -7.78 0.01 0]Open
293 -70.16 0.05 0.03|Open
294 -78.87 0.12 0.31|Open
295 -36.77 0.05 0.08|Open
296 -48.62 0.07 0.13|Open
297] 1631.09 0.27 0.4]Open
298| 1468.88 0.24 0.33]Open
299| 1328.57 0.22 0.27|Open
300 -45.49 0.07 0.11|Open
301] -134.54 0.2 0.83]Open
302 61.38 0.09 0.19)Open
303] 112.65 0.17 0.6|Open
304 146.37 0.22 0.97|Open
305 24.07 0.04 0.03]Open
306] 374.09 0.25 0.77|Open
307 -98.09 0.14 0.46|Open
308 -94.64 0.14 0.43|Open
309 -31.12 0.05 0.06]Open
310 176.14 0.12 0.19|Open
311] -150.22 0.1 0.14|Open
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Link Flow | Velocity | Headloss |Status
ID CMD m/s m/km
312 0 0 0|Closed
313 59.34 0.04 0.03|Open
314 59.85 0.04 0.03|Open
315 -13.12 0.02 0.01|Open
316] -218.95 0.14 0.28|Open
317 -39.37 0.03 0.01|Open
318 27.66 0.02 0.01|Open
319 327.58 0.21 0.6]Open
320 708.93 0.46 2.5|Open
321| -570.94 0.37 1.67|Open
322 110.33 0.07 0.08|Open
323 82.66 0.05 0.05|Open
324 48.63 0.03 0.02|Open
325 -71.9 0.11 0.26|Open
326 -78.27 0.12 0.3]Open
327 -50.61 0.13 0.55|Open
328 228.01 0.15 0.31|Open
329 138.32 0.2 0.87|Open
330 56.8 0.08 0.17|Open
331 27.66 0.04 0.04|Open
332 53.85 0.08 0.15|Open
333 26.19 0.04 0.04|Open
334 1.48 0 0|Open
335 62.03 0.09 0.2]Open
336 82.99 0.12 0.34|Open
337 27.66 0.04 0.04|Open
338 27.66 0.04 0.04|Open
339 -207.25 0.14 0.26]Open
340 -28.01 0.04 0.05|Open
341 39.29 0.06 0.08]Open
342 -95.06 0.06 0.06|Open
343 310.2 0.46 3.9]Open
344| -133.09 0.2 0.81|Open
345| -167.29 0.06 0.04|Open
346 86.67 0.13 0.37|Open
347 136.85 0.2 0.86|Open
348 86.67 0.13 0.37|Open
349 136.85 0.09 0.12|Open
350 260.02 0.17 0.39|Open
351 -86.68 0.06 0.05|Open
352 86.67 0.06 0.05|Open
353 260.02 0.17 0.39|Open
354 86.67 0.06 0.05|Open
355 86.67 0.06 0.05|Open
356 86.67 0.06 0.05|Open
357 136.85 0.2 0.86|Open
358 139.15 0.05 0.03|Open
359 52.47 0.02 0]Open
360 66.02 0.1 0.22|Open
361 0 0 0|Closed
362 120.81 0.32 2.76|0pen
363 -60.52 0.09 0.19|Open
364| -121.06 0.32 2.77|Open
365 -76.31 0.2 1.18|Open
366 136.85 0.2 0.86|Open
367 238.33 0.62 9.72|Open
368 4.65 0.01 0.01|Open
369 41.74 0.11 0.39|Open
370 -171.42 0.45 5.28|Open
371 -429.33 0.63 7.12|Open
372| -462.06 0.68 8.16|Open
373 573.99 0.38 1.69]Open
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Link Flow | Velocity | Headloss |Status
ID CMD m/s m/km
374 487.31 0.32 1.25|Open
375 173.35 0.11 0.18|Open
376 86.67 0.06 0.05|Open
377 227.29 0.34 2.19|0pen
378 86.67 0.13 0.37|Open
379 -53.94 0.14 0.62|Open
380 87.62 0.06 0.05|Open
381 0 0 0|Closed
382 0 0 0|Open
383 0 0 0|Open
384] -461.11 0.3 1.13|Open
385 0 0 0|Closed
386 1208.11 0.79 6.71|Open
387 574.94 0.7 7.68|Open
388| 1432.58 0.53 2.27|0pen
389 254.58 0.67 10.98|Open
390 186.83 0.28 1.52|Open
391 309.56 0.46 3.88|Open
392 310.32 0.46 3.9]Open
393| 2043.98 0.75 4.38|Open
394 654.17 0.19 0.3]Open
395| 467.34 0.69 8.33|Open
396| 1763.47 0.65 3.33|Open
397 -791.31 1.17 22.09]Open
398 0 0 0|Closed
399 832.32 1.23 24.26|0pen
400 173.94 0.46 5.42|Open
401 405.88 0.27 0.89]Open
402 -792.17 0.52 3.07|Open
403| -570.65 0.37 1.67|Open
404|  488.26 0.72 9.03|Open
405] 1206.04 0.69 4.88|Open
406 717.77 0.87 11.59|Open
407 229.51 0.34 2.23|Open
408 54.42 0.14 0.63|Open
409 57.26 0.15 0.69|Open
410 2100.39 0.77 4.6]Open
411 491.1 0.6 5.74|0pen
412| 1092.17 0.4 1.37|Open
413 643.78 0.95 15.07|Open
414 770.97 0.44 2.13|Open
415 383.99 0.22 0.59|Open
416 904.17 0.52 2.87|Open
417 130.19 0.16 0.49|0Open
418 386.99 0.47 3.69|0pen
419] -256.79 0.31 1.73|Open
420 224.43 0.08 0.07|Open
421 -71.18 0.42 7.47|0Open
422| -869.82 1.06 16.54|Open
423| -746.74 1.1 19.84|Open
424 -482.14 0.28 0.89|Open
425 -651.22 0.38 1.56]Open
426| -280.29 0.16 0.33|Open
427| -189.86 0.11 0.16|Open
428| -985.18 0.57 3.36|Open
429| -443.53 0.26 0.77|Open
430 431.54 0.25 0.73|Open
431 92.28 0.05 0.04|Open
432 -332.11 0.4 2.78|Open
433| -1507.02 0.56 2.49|0pen
434 571.74 0.21 0.41|Open
435 285.5 0.11 0.11|Open
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Link Flow | Velocity | Headloss |Status
ID CMD m/s m/km
436 131.62 0.16 0.5]Open
437 239.81 0.29 1.52|Open
438 239.81 0 0]Open
439 0 0 0|Closed
440 3344.38 4.08] 200.37|Open
441 245.77 0.14 0.26|Open
442 0 0 0|Open
443 1973.49 1.14 12.16]Open
444 2211.93 1.27 15.02|Open
445 1720.39 0.99 9.43|Open
446  245.77 0.14 0.26|Open
447 1228.85 0.71 5.06|Open
448 737.31 0.42 1.96]Open
449 245.77 0.14 0.26|Open
450  245.77 0.3 1.59]Open
460 245.77 0.3 1.59|Open
470  245.77 0.3 1.59|Open
471 1064.55 1.57 38.26|Open
472 146.24 0.22 0.97|Open
473 77.25 0.04 0.03|Open
474 77.25 0.09 0.19|Open
475 154.5 0.23 1.07|Open
476 77.25 0.11 0.3]Open
477 200.52 0.3 1.74]Open
478 60.42 0.09 0.19]Open
479 -88.41 0.11 0.24|Open
480 -260.4 0.32 1.77]Open
481 1294.16 0.75 5.57|Open
482 53.29 0.03 0.02|Open
483 75.98 0.11 0.29|0pen
484 437 0.29 1.02|Open
485 38.25 0.1 0.33]Open
486 0.41 0 0|Open
487 1293.73 0.85 7.62|Open
488 781.75 0.51 3|Open
489 753.66 1.11 20.18|Open
490 511.98 0.75 9.86|Open
491 86.67 0.11 0.23|Open
492 77.25 0.11 0.3]Open
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8-2

12
240 /
70
Zone Agricultu ) Ciil C"”.""e' Hotel | Industry | Fishery | Forests [Services | Tourism | Others No Total
re servant cial answer
1 3 17 20
2 4 7 6 1 2 20
3 6 3 4 1 4 2 20
4 7 3 1 9 20
5 11 1 2 4 2 20
6 11 5 3 1 20
7 2 8 9 1 20
8 16 1 2 1 20
9 7 3 3 1 1 4 1 20
10 14 2 3 1 20
11 20 20
12 3 3 1 11 1 1 20
Total 71 33 36 3 1 11 1 26 2 8 47 240
5 10 /
Family Size
90
80 |
70 —
60 |
>
250
>
g 40 | __
[
30
20
ol []
, LI —
<2 3-4 5-7 8-10 11-13 14-16 17<
Person/family
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1 20,000 100,000 Tshs. 60
12
Monthly Income (Tshs.)
Category Minimum Maximum Average
Agriculture 6,000 250,000 44,000
Civil servants 23,000 170,000 74,000
Commercial 10,000 300,000 88,000
Fishery 5,800 133,000 41,000
Services 8,300 163,000 76,000
Distribution of Monthly Income
60 —
50
40
>
2
S 30 [ ]
g
Lo
20
10 H
O IN=
<10,000 10,000- 20,000- 40,000- 60,000- 100000- 150,000- 200,000<
20,000 40,000 60,000 100,000 150,000 200,000
Monthly Income (Tshs)
1
1
Monthly Expense (Tshs.)
Category Minimum Maximum Average
Agriculture 6,000 120,000 59,000
Civil servants 30,000 700,000 120,000
Commercial 3,000 300,000 80,000
Fishery 21,000 200,000 74,000
Services 45,000 160,000 89,000
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100

Distribution of Monthly Expenses
90
80 =
70 | =
60
)
< 50 p
=}
@ 40 |
T
30 | —
20 _
10
, L[ [1 [
<10000 10,000- 20,000- 40,000- 60,000- 100000- 150000- 200000<
20,000 40,000 60,000 100,000 150,000 200,000
Monthly Expenses (T shs)
24
30 Mobile
Others Prlvatﬁ Con
17% 24%
OPrivate Con’n
H Public Faucets
OPrivate wells
Private wells OOthers
23%
Public
Faucets
36%
50
. Farther than
Distance to Faucets <50m <100m 100m Total
Number 79 75 76 240
% 33% 31% 32% 100%
32 33
20
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Water Tanks Yes No Total
Number 32 208 240
% 13 87 100%
Pump for Water Supply Yes No Total
Number 33 207 240
% 13 87 100%
80

Service Time between 3-24 hrs.

Satisfied

Yes

No Total

Number

192 48 240

%

80 20 100%

Service Pressure

Service Pressure| Sufficient | Insufficient Total
Number 74 166 240
% 31 61 100%
Taste
Taste Good Fair Bad Total
Number 178 39 23 240
% 74 16 10 100%
Odour
Odour Yes No Total
Number 92 148 240
% 38 62 100%
Colour
Colour Yes No Total
Number 0 240 240
% 0 100 100%
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Request for Pressure |Service Hrs| Quantity Repair Total
Improvements
Number 121 29 29 61 240
% 50 12 12 26 100%
DWD
60 (Mobile)

1,000 30,000 Tshs./

160

Water, Electric and Telephone Charges

140

120 |

Frequency
I I

o
=}
T

20

20 |

0

O Water charge

M Electric charge
O Telephone charge ||

I‘LFI__[I_‘FI_\mFI—'rhl_D.Il

0-1000  1,000-  2,000-  4,000-  6,000- 10,000- 15,000- 20,000- <30,000
2,000 4,000 6,000 10,000 15,000 20,000 30,000

Monthly charge (T shs)

60
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Public
0.4% Tank flush
16%

O Tank flush

B Pour flush

Pour flush O Septi tank

ouzrg‘yus O Pitlatrine
Pitlatrine ? H Public
Septi tank
2%
Location Indoor Outdoor Total
Number 239 1 240
% 99.5 0.5 100%
2
12,000 Tshs. 27,000 Tshs.
Diarrhea
17%
Cholera O Diarrhea
10% M Cholera
Others O Skin Inf.
54% Skin Inf, CIEye Inf
14% H Others

Eye Inf.
5%
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More time for

education
8% O Mitigation of water
. carriage burden
More time for .
. M Less morbidity, less
PfOQUFF'VE Mitigation of cost for medical care
activities water O More time for
28% carriage productive activities
Less burden O More time for
morbidity, 54% education
less cost for
medical care
10%
1,000 3,000 Tshs.
60 500 2,000 Tshs.

40

Number of answer

120

100

80

60

40

20

Willingness to Pay

1,000Tshs 3,000Tshs 5,000Tshs

7,000Tshs

9,000Tshs

10,000Tshs

A-74

2,000 Tshs.



160

140 ¢

120

100

80

60 |

40

20

Maximum charge payable

—

—

500 - 2,000 2,001 - 4,000

4,001 - 6,000

6,001 — 8,000

8001 — above

Cooperate for the Improvement of Water Service

Yes No Total
240 0 240
100% 0% 100%
40
Items NO.Of %
Interviewer
Improved water supply 89 37%
condition
School education 39 16%
Medical care 36 15%
Road construction 27 11%
Environmental protection 17 7%
Irrigation 15 6%
Improve telecommunication 10 4%
status
Expansion of sewage system 7 3%
Total 240 100%
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Improve
telecommunicatio
n status
4%

Expansion of
Sewage System
3%

Irrigation

6%
Environmental
Improved water

prot;z;oztlon supply condition
38%
Road
construction
11%
Medical care

School education
16%

15%
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Socio-Economical Condition Survey Sheet

Survey Team: Date:

1. Location
Survey Block: Address:
Served by Pipe System: Yes / No Type of Housings:

2. Survey ltems
(1) Outline of Survey Sites
1) General Households (Residents)
Family Component:
No. of Family Members:
2) Commercial / Industrial Area
Category:_Commercial / Industrial / Sezrvices / Tourism

Area:
3) Hotels
No. of Guests: persons/Year
(2) Income
1) Annual Income: Tshs Agri. / Indus. / Comm. / Service / Tour. / Fish. / Forest.
2) Monthly Expense: Tshs
3) Monthly Water Charge: Tshs
4) Monthly Electricity Charges: Tshs
5) Monthly Telephone Charges: Tshs

(3) Access to potable water and its usage
1) Location of Faucets:In door / Out door / Communal / Public / Others  ( )
2) Frequency: times/day (Dry Season) time/day (Rainy Season)
3) Distance to Faucets: 50 m/ 100 m/ Further ( )
4) Water Source:Private Connection / Public Faucet / Private Well / Others  ( )
5) Do you use a water tank?: Yes / No
6) Do you use a pump for water supply?: Yes/No
(4) Water Supply Conditions and Requests
1) Service Time: hours/day Are you satisfied?: Yes / No
2) Service Pressure:Sufficient / Insufficient
3) Water Quality:Taste: Good / Fair / Bad, Odour: Yes / No _Colour: No / Yes
4) Request for improvement: Pressure (_ ), Service Hours (_ ), Quality (_ ), Repair (_ ), Others

(5) Toilet Facility
1) Location:Indoor / Qutdoor / None
2) Type of Facility:Tank Flush / Pour Flush / Septic Tank / Pit Latrine / Public or Shared
(6) Morbidity of infectious disease
1) Type of infectious disease you encounter: diarrhoea, cholera, skin infection, eye infection, others
2) How many times your family member infected by the above: ) . , . times/year
3) Expense for medical care: Tshs/Year/family
4) Expense for medicines: Tshs/Year/family
(7) If piped water service improves, which effect do you most expect
1) Mitigation of water carriage burden ()
2) Less morbidity, less cost for medical care ()
3) More time can be spent for productive activities ()
4) More time can be sheared for Education ()
(8) How much do you pay for water
1) How much do you want to pay for improved water service:1000, 3000, 5000, 7000, 9000 Tshs/month

2) Maximum monthly charge you can pay: Tshs/month
(9) Do you cooperate if construction work is launched for improvement of water supply
Yes / No / Object

(10) Prioritize the following items to be executed by the Government:
Improve in Water Supply Condition ( ), Expansion of Sewerage System ()
Road Construction (), School Education (), Improve of Telecommunication Status ( )
Medical Cares (), Irrigation (), Environmental Protection ()
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ZRF 8-3 K FHE — X X

New Reservoir (4,000 m%)

New Reservoir (1,200 m®)
1 unit

2 units

b : : e N3 - N13

Renew Water Pumps

New Reservoir (2,700 m®)
1 unit

Mbwenl Tractor :
Workshop Intake 55

3.2 : Water Distribution Li
L=19.9 km

Legend

@ : New Borehole Site The Project for Zanzibar Urban Water Supply System Development in Tanzania
@ : Existing Main Borchole | A= PEYL U/ L MBI BHET BIE AR S
= : New Station
: Existing Station ]
— Proposegd Transmission Line General Plan including Future Pipeline s
~—— : Water Distribution Line e E O ERE ST KEHE—IRE
=== : Future Distribution Line
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8-4 (1) DWD

Minister

Minister of State, MWWCEL

Principal Secretary

Deputy Secretary

Director of Water

Exective Engineer

Exective Engineer

Finance and Administration

(10

Ungja Pemba Officer
I |
I I I 1 [ [ [
Plantz and Mechanics Construction Water Suppply Engineer Water Resources and 397 Finatce
Engineer Engineer (2 Drilling | ()
- - - IManpower
Pump Attendants Masotuy | |Reglonal Engmeer/Officers Investigation and Records ] @)
(207 (16) )] (51
- - . o Statistics
Pumps Tank Construction Operation Divisin Dirilling ] 3
(& (11 (30 (12)
. - — Purchasing Oficer
Electricity Mantenance Divisin Lahoratory ] (1)
(11 (51) (12)
- Stores
Transport and Garage 3
(8)
Revenue and House
Mechanical Weotlcshop Connection
)]
Mlachine Workshop



8-4 (2)

172

Personnel Allocation by Sector and Division of DW D

Rank Unguja Pemba
1|Director 1
2|Engineers 15 3
3|Administration 3 3
4|Cartographer 1
5|Accounting 3 2
6 |O ffice Supervisor 1 1
7|Revenue Officer 1 1
8|Revenue Clerk 5 2
9|Salary Clerk 4 1

10[Storekeeper 3 2
11|Purchase O fficer 1 1
12|Head of Borehole Section 2 1
13|Registry Clerk 3
14 |Statistician 3 1
15|Regional Water O fficer 2 2
16 |District Water O fficer 6
17|Computer Operator 4 4
18|Laboratory Technician 3
19|W ater Technician 12 9
20 |Drillers 10 4
21|Electrician 15 15
22 |Fitters and Turners 9 1
23 |Welder 6
24 |Mechanics 9 7
25|Operation and Maintenanc 11 6
26 |Driver 12 4
27Civil Technician 5 3
28 |Masonry 11 8
29 |Carpentry 16 3
30|Cleaners 5
31|Plumber 30 23
32 |Assistant Plumber 44 36
33|Pump Operator 183 145
34 |Planning O fficer 1 1
35 |0 ffice Boy (Messenger) 4 3
36 |Watchman 6 4
37 |Laborer 32
38 |Typist 5 2
39 |Secretary 1 1
40|Bill man 1 1
41|Safe Water Section Leader 2
42 |Public Relation O fficer 1 1
Total 460 333

A-80




8-4 (2)

212

Educational Level by Course and Gender

Unguja

Pemba

Male

[Female

Male

[Female

Mater of Science, Engineering

Sanitary Engineering

Mechanics

Environmental Engineering

Chemistry

[ I L

Hydro Geology

Pos

t Graduate

Environmental Manageme

1

Exploration Geophysics

Bachelor of Science, Bachelor

of Administr

ation

Geology

1

Civil Engineering

1

Electrical/Electronical Eng|

3

Cartography

Advanced Diploma

Civil Engineering

Environmental Engineering

-

Mechanical Engineering

[EEN

Education in Science

FTC: Technical Course Certificate

Mechanics

Water Technician

Water Laboratory

Water Geology

=IN| O w

Electrical

Civil Engineering

Cer

tificate

Book Keeping

Store Keeping

Statistics

Plumbing

[N

Electricity

Welding

Filtering and Timing

Accounting

= O W] W W] NN

Electronics

Computing

Typing

Sec

ondary Education

Advanced level (Form V1)
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8-5 DWD

Whater Departmerd acbaal acbaal approTed ectimated acbaal actaal approwed wctimated
Flecurrent Fevenue 200172002 20022003 20022004 200452005 20002001 200152002 200252003 20032004
S0000  Water Sales
30001 Local Whter Sales 66468480 T2040.700 0,000,000 65,000,000 30.579,110 66465450 45000000 G0000.000
66,468 480 T2 040,00 60, 000, 000 65 000, 000 30,579,110 66,468 420 48, 000,000 60,000,000
27000 Sales of Serrices, Products and Seamities
ZT014 Mueting Serwices o] o] a 2000000
3T073  Craft Sermices u] 330000 1200000 1,000,000 u] a 1,200,000 1200000
ET090  Whater Applicationes Fees o o o 1000000
L] 550,000 1,200,000 4,000,000 L] 0 1,200,000 1,200,000
b Lotal TGd00.450 TEE00, 100 oL I00,000 60,000,000 Z05T31I0 66408 580 43,700,000 61,700,000 |
P345-T RecuryrentExpesditure
11000 Basic Salaries - Pensiotablefwt Petsionable Post)
11001 | Caoil Serwerds 155,571,300 5,109,530 2593 L4 000 290, LTT.000 165,156,000 155,571,590 245,110,000 225, 00, vy
1#3,371L,EB80 245,109,206 299 644,000 290677000
12000  Emplommerd allommrce
12002 Leawe tramrel 540000 Q00000 T 000 000 6500000 o 340,000 1.100.000 T 00000
12005  Bus Fares 26564 200 AT 000 806 2T /00000 2T Ha0000 19260000 26664200 28,000,000 24,000,000
12002 | Chrertime u] 200,000 10,200,000 5,550,000 u] 1} 5,000,000 10.200,000
12012 Special Allomrpces 14676200 16,050,000 21480000 19,560,000 13,536,000 14 676,900 15,000,000 15,000,000
12013 Acting Alloamtces u] u] 100,000 200000 u] a 200,000 100,000
12024  Bicycles Allowmrwce o] o] 500000 1200000 o] 0 100,000 00,000
12026 | Thuiforms o] a 000000 o] o] 0 2,000,000 3000000
41,881,100 45 149 196 70,580,000 60,790 000 32,706, 000 41 881,100 51,400,000 60,500,000
12000 | Commpmicaitor Edommation Suppliers ared Serwices
13003 | Telephotue atud Telegrm u] 2,100,000 2,000,000 1,560,000 u] a 2,000,000 2,000,000
15002 | Telessarud Telefn: u] u] 1,000,000 501,000 u] 1} 200,000 1,000,000
15009 postal charges o] 25000 105000 105000 o] 0 25000 105,000
L] F 135 000 3,105,000 F 166,000 L] L] 1115 000 3,105 000
14000 | Fuel md 0il
14002 Petrol TR A00 200000 4200000 2425000 G.A00.000 37600 3,000,000 4200000
14004 | Lahricarts u] u] Q90,000 595,000 u] 1} 1} Qa0,000
14005 Diesel o o 5510000 4455000 o 0 0 5410000
379,600 £00,000 10, &00, 000 7,675 000 6 &00,000 379,600 3,000,000 10,800,000
15000 Cfice siapplies and Serrices
15003  Staticrary Supplies o] 1300000 2360000 1,420,000 o] 0 2,000,000 23500000
15006 | Compniter Sccescaries Supplies u] u] 280000 170,000 u] a a 2E0,000
15007 | Sumdry Rems o 426000 1000000 G01000 o 0 1000000 1,000,000
L] 1,716,000 3,640,000 2,191,000 L] 0 3,000,000 24,880,000
16000 | Mamderace- Frersical Bdmstnucbomes
16002 et Coril Wores o o 2000000 1203000 o 0 1000000 2000000
16003  Buildmgs md Establishmerts u] 4,000,000 2,000,000 1,202 000 u] a 4 000,000 2,000,000
16004 | Fomigatior o] o] 4,000,000 2,404 000 o] 0 0 4 000,000
L1 4,000,000 2,000,000 5,409 000 L1 0 5,000,000 2,000,000
17000 machiwery and Equipmerts Tools el madrdenare
17010 Eepair ad Maiderarwe of Equipmend 6452600 o T 10000 4 20z 000 o G.452.,600 15200000 710000
17012 Purchase of Spares and Accessories o] 000,000 GA50.000 4117000 o] 0 3,000,000 6250000
17014  Eeplacemerd ofrubccessaries amd Equi u] u] u] 206,000
6,452 600 2,000,000 14,160,000 £,816,000 o 6,452 600 1,200,000 14,160,000
12000 Mobile Wehicles and SelPropelled Equipmerits
12002 Purchases of Tfotor Webicles o] u] 2000000 o] o] 0 0 000,000
12003 Paurchasaes of otor Cipcles o] 1,200,000 2000000 1.202.000 o] 0 2,000,000 2,000,000
L] 1,800,000 10,000,000 1,202,000 L] L 000,000 10,000,000
20000 | Trarel and Subsistance
20009  Trawel Tickets Domestics 125000 1,100,000 1,000,000 01,000 o] 125000 1,000,000 1,000,000
20010 Trawel Tichets Foreign 565,000 u] 2,000,000 1.202.000 161,000 565,000 1} 2,000,000
620,000 1,100,000 3,000,000 LE03, 000 161,000 630,000 1,000,000 3,000,000
21000 Traming
21004  Local Training o] G00000 1500000 45000000 o] 0 1565000 1500000
21005 Tramdng Foreizn o] a 2000000 12000000 o] 0 1,000,000 2,000,000
L] 600,000 3,500,000 57,000,000 L] L 565 000 3,500,000
22000 | Educational materials Supplies ad Services
22001  Periodicals and Hemrspapers u] u] 200000 120000 u] a 100,000 200,000
L] L] 200,000 110,000
23000 Hospitalir
23001 Food ard Fefrechmerd u] u] 150000 Q0000 u] a a 130,000
22003 Refrechmert o o S00000 o o 0 200,000 00,000
23004  Boarding and Lodsime o] o] 545,000 500000 o] 0 0 545,000
L] L] 1195 000 S20,000 L] L 300,000 1,195 000
24000 Thilities
24002 Electricity Charges u] 5,000,000 14 000000 5,414 000 u] a 15200000 14 000,000
L] 6,000,000 14,000,000 £, 414,000
25000 Orber Goods ard Services not classified abore
25001 | Clearing ad Foramrditg u] u] 500,000 1500000 u] a 200,000 300,000
o o S00,000 1,300,000
26000 Wehicles md IMobile Equipmerts
26001 Serwice and Bepair 278,500 1,250,000 4,500,000 2,705,000 u] 878,500 =400,000 4500000
78,500 1,250,000 4,500,000 2,705,000
2T000 | Acqaisition of Household Fminmr: and Equipment =
27001 Pmibare Curtaites and Flooring o] o] 2,900,000 1,743 000 o] 0 0 2900000
AT00Z  Acgaicitior of Fertilimers o] o] o] Q00000
AT006 | Eitcherns App lisnces MHeresile u] u] 2,000,000 1.202.000 u] 1} 1} 2,000,000
o o 4,900,000 3,845 000 o 0 0 4,900,000
23000 | Cortritnation to perwion ad Wrelare Schemes
22001 10%: Copdribnation to ZS5F 21485765 25090 092 28 216,000 29 067000 u] 21485765 25,100,000 2,400,000
21,485 V65 25 000 202 28 316,000 22067, 000
30000 Medical Suplies and Serrices
30001 Proomemerdt of Dmygs ard Medical Sap o] o] 5000000 A.500.000 o] 0 1000000 5000000
L] L] 5,000,000 2 500,000
Tortal TS, 130 45 td 4f T

Special acconmit for impror g Qater s 6,200,000

A-83



8-6 Water Policy

A Bill for Water Resources Act

(Water Resources Management Board)

(Water Resources Management Board)

(Water Resources Management Board)

(Principle Secretary for the Ministry)

3 NGO
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A Bill for An Act of Water Supply Rules and Procedures

1. (Authority)

10.

11.
12.

5%
5,000

A-85



13.

14.

15.

16.

17.

1,035

10
11

200

500

300

18.

20mm
200
20-40mm
300
40mm

1%

19.

200
206
215

(Water Resources Management Board)

A-86

50,000

1,035



20.

21.

22.

23.

24.

1,000

10,000

5,000

A-87

5,000

2,000



A Bill for An Act of Zanzibar Water Supply Authority

(Zanzibar Water Supply Authority)

(the Board of Directors of the Authority)

(General Manager)

(Branch Advisory Committee)
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10.

11.
12.

13.
14.

15.

16.

17.

30

10

15
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18.
19.

NGO
20.
21.
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8-7 UNDP

UNDP DWD

1.UNDP DWD

DWD FINIDA

DWD

20 (RCU: Revenue Collection Unit)
250

UNDP DWD
2003 9 Consultancy Services Aimed at Strengthening the Department of Water Development
Management Capacity with Special Focus on Revenue Collection
DWD DWD

2004
2004 UNDP DWD
UNDP DWD
UNDP
UNDP
UNDP
2. UNDP DWD
DWD Unguja Pemba
1)
11,621,100 12
)
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®3)

TOR

25 64,930US$
5,800US$

15,000US$
4
33
4
15
3.
UNDP

UNDP

A-92

DWD

20,000US$

15,000US$



UNDP
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FkL8-8 ZWSA IR (R) 112

Bord of Zanzibar Water
Supply Authority
Director General
o
[
| [ ]
Director of Engineering (1) Director of Customer Director of Administration
e & Services (1) [¢)]
[ | I
f ] [ ] [ ]
Chief Engineer Chief Engineer Chief Officer of Customer Chief Officer of Customer Chief Officer of Chief Officer of
Unguja (1) Pemba (1) Services Unguja (1) Services Pemba (1) Administration Unguja (1) Administration Pemba (1)
: l_’_\ V—l_l !_l_\
I | |
similar structure similar structuze : similar structure
Research, Planung and Constrtuction Water Intake and Regional Support Regional Offices N begl Affars
Design Distribution & PP &
- Geologicel, hydraulical researches - operation and maintenance of water Intake Facility - Service Connection/dis-connection - : .
- planning and designing of systems - operation and maint of water distribution pipe network - Meter reading, billing and collection Accounting and Finance
- tion and maint of pumping system and facility - cust pli t

P
- bidding and control of construction
- inspection

Human Resources
Management

Procurement and stock
controlt

| Public Relations

i Computer System
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HEL8-8 ZWSA MR () 212

Manager of Regional
Office (1)

Supervise administration
Supervise customer services
Supervise engineering

Coordinate Officer (1)

Secretary (1)

Chief Engineer (1)

Chief of Customer Services

m

Supervise tevenue collection

Chief of Admnistration (1)

Supervise casher
Partly wotk as casher
when she is sbsent

Operation and Matntenance . . . . Customer Service Cleark .
P staff (4) Leakage repair Staff (4) Service Connection (3) Revene Collection (4) ) Casher (1) Genal Affair Staff (1)
Patrolling water intake Patrolling network facility Service connection Deliver bill Accept application Casher for receive and pay cash  Partly work as driver and mechanic
Patrolling reservoits Repair leakage Inspection Revenue collection Prepare bill send from HQ

Numbers are depend on

Numbers are depend on

Investigation of illegal connection Public hygiene education Manage customer ledger

Numbers are depend on Survey of new customer Manage customer complains

Numbers are depend on

Guardman of each facilities Civil work contractor




8-9 PCM

stakeholders

characteristics

(1) Users
Domestic Users - Receive services from DWD
- household - Not pay water tariff now
- they have willingness to pay water tariff
- big user as total
- some of they pay more than 20,000 Tanzanian Shillings per month for buy water
Tourism - wish to pay less
- hotels - they dislike brake down of water supply
- restaurants - they use huge quantity if water

- sometimes they share cost of DWD for repair
- they polluted water

Industry Users
- car washers
- constructor

- block factory
- bakery

- they use huge quantity of water
- they pollute water

Institutional user
- army barrack

- they do not regularly pay for their budget system, if DWD miss the chance of

invoicing

- school - use a lot of water

- mosque - they waste water

- football ground

Harbor - they do not pay sufficiently for mismatch of invoicing and payment system between

harbor and DWD

Agribusiness users

- main user of major user of water (DWD use only a part)

- farmer - they use a lot of water
- gardener - they also pollute water
Illegal users - unwilling to pay water tariff

- illegal connection

- cause water shortage by stolen water

- cause damage to network by their illegal connection
- cause water pollution by their illegal connection

- they do not care damage to water supply network

(2) Communities

- they have their own facility and DWD provide technical support
- they wish to get safe water
- highly demand water but some of they do not get safe water

(3) Supervising Government
Institutes

Ministry of Water,
construction, Energy and Land

- Supervising ministry
- implementing water policy

Ministry of Finance

- provide budget to DWD
- control budget

(4) Donors

Grand aid provider

- provide technical assistance
- provide grand aid

Lending agencies

- provide financial assistance (loan)

(5) Service providers
- shops
- agents

- DWD purchase services and goods (PVC pipes, concrete, etc.)

(6) Water Vendor

- sold water provided from DWD to user (100 Tanzanian Shilling per 10 gallon plastic

tank)
- bulk water sold with tank
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(RERESHT 1/2)

Problem analysis of DWD, November 8th, 2004

Not affordable water supply

Frequently interrupted water
supply

water pollution by resident
around water resources

population increase

Poor management

I

Lack of sustainable electricity
services for water pumping
stations

In proper water supply system

leakage

Poor
communication/coordination
between govermnments

Over staffing

Qutdate equipment
(Old equipment)

I

Negligence to broken pipes
even in DWD

Lack of Vehicles for patrolling
and repair leakage

Blocked supply system

Lack of spare parts for leakage
repair and water pumps

damage of network by illegal
connecters

f

No monitoring and
maintenance

Avwrakes campaign is not done
to staff of DWD

Lack of spare parts for
vehicles

unregistered customer

Lack of strong legal system
for punish illegal activities

land user planning is not clear
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(RIE 24T 2/2)

Poor wiliness to work

Lack of information for
management decision making

Poor financing to DWD

lack of motivation

Lack of MIS: management
Information System

Lack of Scientific Equipment
(Computer, etc)

Shortage of financial
resources

Lack of incentives

Lack of training

Poor equipment

lack of computerized system

Poor debt collection system

not collect water tariff from
household customer

Not conduct public education
about hygiene and increase
wiiliness to pay
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(B &2 1/2)

Objetive Analysis for DWD, November 9th, 2004

Safe water supply affordable

[ I
Permanent Electeicity Good budget Competent Staff Efficiency Facilities
[ ] [ ] [ 1
Cost Recovery program Avmalet:);:iI:g:xmcxd Appropriate Number of Staff Well Trained Staff’ Good Enumeration Efficiency Facilities Moderm Equipment New Water System
[ I
L . Donor's Assistance and - ” L " Well designed water supply Updated Management
Collection of domestic tariff Good debt collection Government Contsibution Good Training Facility Good Training Programs Witiness to work system Information for O&M
|
High Enumeration Good Pipe Computetized system
Good Incentives

Reliable workers
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(BRYSHT 2/2)

I

Good Coaperation and

1

—

Publicity for Awareness

Good customer services

S\;:ﬂt;::x :;‘g:'r;m relation with customer and Ua?i‘:;iz;;"
4 stakeholders
] [ [ 1
Good Operation and G°:; M“’“"’ﬁg Systemfor | | God Monitoring System for P“"‘;‘ education for ?Y?':”“ Good p Irmpl ion of rules and Disinfections of water (ex.
Maintenance anagement (Finence, Operations and Maintenance end conservation of water policy weiver works registrations chlorination)
Customer, HR, etc.) resouces
I I 1 ‘ [ |
Good Communication with .
Good and reliable " S . . Legal enforcement for illegal . Protected water catchments
Transportation (vehicles) A v of Equip p of outdate pipes Computer systom in place stakeholders and good : ctivitios of customer Registered Customer anud rosources
promotion to them
Material available (pipe,
Spar parts of Vehicles and fuel leakage repair parts, pumps, Good customer relations
etcy




ZANZIBAR WATER SUPPLY PIPE NETWORK - 1/3 (NORTH)




ZANZIBAR WATER SUPPLY PIPE NETWORK - 2/3 (URBAN CENTRE)




ZANZIBAR WATER SUPPLY PIPE NETWORK - 3/3 (SOUTH)




	資料
	資料-6 基本設計事業事前評価表
	資料-7 収集資料リスト
	資料-8-1 管網計算入力データ
	資料-8-2 社会状況調査
	資料-8-3 水道計画一般図
	資料-8-4 職能別人員表
	資料-8-5 DWD 予算書
	資料-8-6 Water Policy 関連法案要約
	資料-8-7 UNDP 支援内容
	資料-8-8 ZWSA 組織図(案) 
	資料-8-9 PCM ワークショップ資料 

	管網図(1/3)
	管網図(2/3)
	管網図(3/3)



