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2. PIPE INTERNAL CONDITION
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INTERNAL INVESTIGATION OF DISTRIBUTION IN KINONDONI

NAME OF 5.B.0 XINONDONT

LOCATION QF PIPE

DOWN THE KINDERGARDEN OF UPORQTO STREET

DATE TO BE INVESTIGATED

MARCH 15th, 1990

INSIDE DIAMETER .(MN) 100 mm

MATERIAL OF PIPE CAST TIRON I'IPE

TYPE OF CONNECTION MECHANICAL JOINT

SURFACE CURRUSIUN (M) O.imm, O.3mm, O.dmm

;;ggméF INSTALLAT}QN‘iﬁi W 1953 ALC. t S
COVERING DEPTH - (M) 0.60 m o
VE&EElTION FOR WATER LEAKAGE GOoOB

CONDITION OF JOINTS ONLY ONE PUSH RING HAS BEEN BROKEN AND IT

CAN BE OBSERVED THE ERROSION OF RUBBER JOINTS.

THICKNES OF ENCRUSTRATION

KIND OF COLLOIDAL PARTICLES

TOP---10mm, BOTH OF SIDES---15 to Z20mm,

BOTTOM---30 to 35mm

RUST TUBERCLES(SAND,SILT AND COLLOIDAL MATTER)

LOCATION MAP

/

%&

k-,-.'
EVRN

-~

2 e
L Y Curpenary we
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PHOTOGRAPH OF INTERNAL PIPE TNVESTIGATION

TAKING OUT THE DISTRIBUTION PIPES

SITE OF INTERNAL INVESTIGATION
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TAKING OUT THE PUSH RING(1/2)

TAKING OUT THE PUSH RING(2/2)
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ENCRUSTRATION OF INTERNAL PIPE
1)




AFTER COAKING WI'TH LEAD AND PACKING MATERIALS '




3. WASTAGE MEASUREMENT IN SERVICE PIPE
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3.1 ‘Kariakoo Mddel Area




NOTE

Pipé Connection 1 H House Connection or Yard Gonnectioﬁ
Pipe Connection 2 : No Connection or Biscdnnection'
Pipe Comection 3 :  Kiosk
Water Meter 1 ¢ Working Mefer
Water Meter 2 ! No Horking Heter‘or No Installétion Heter
M+ Tavanian Shilling per Honth
7 . Uhkﬁown

- Zone Number 3 : for NUWA
Tank B Using Tank in House
Pump _ : Using Pump in Hogse
Study Date _ : January through'Febfuary 1990

R EEE



'T_ABLEB..S.I .STUDY OF HOUSEHOLD SAIZE AND TAP IN KARIAKOO MODEL AREA (1)

Block] Ref. | Pipe | House-j House-| Water Tap Number Insta~) Water | Salary| Zone Remarks
Num- | Num- | Conne~{ hold | hold | Meter | Total]  Leakage lation Charge Num-~
ber | ber | ction | Number) Size With | Without Year |Shs/M | Shs/H | ber
Total 1,221 (6,272 1,379 | 118} 1,223

Min. Iy 1 1 1 1

Ave. 2.8] 14.0 3.8 1.4 3.8

Max. _ 13 80 73 14 73

A3 |- 1] 2 2] 12

A3 F 2f 1 2] 1 9 )

3 IR IR 2| 8 4 4

A3 4{ L 1 B 3 3

Ad 5] 1 ' 10 1 9

M 1y 1 4 20 1 1

"M 2y L -2 13| K| 3

A 3101 -2 10 i B

Ad 4 2 1 ]

B3 1 1 5 16 3 1 2

‘B3 2i.1 Ny 1 1 New House

B3 31 1 24 1 1 -

B3. 471 1 6| - 24 bt 53

- B3 51 1 1 15 2 2

B3 ) 1 1 16 11 1

B3 7| 1 4| 20 i 1

B3 | 8] 1 1 9 9 1 8

B3 9| 2 41 181 :

B3 16] 1 ] 21t 2 _ 2

B3 | 1)1 1 10 | 1 1

B3 | 121 1 1 17 3 1 2

B4 1y 1| 1 -8 6 i}

B4 21 1 1 20 1 1

B4 3| .2 1l g

B4 al 1| 1y 7 4 4

B4 | 5| 2 51 21 .

B4 6§ 2 7] 39

B4 YARE! 1 -8 2 2

B4 8 2 o2 9

B4 | 8] 2 5 16 o _ .

B4 10}::1 VA 14 14 : o Restaurant

B4 | 11 1 1 1 -2 : 2 a :

c2 1)1 .8} 28 1 1

C2. 2] 1 51 26| 3 3

c2. 312 5P .18 |-

c2 41 2 | 61 251

2 5[ 2 41 17 o
1.2 6 2 | 2| 12] B ol

c2 71 ISR I EE R -5

G2 | 8] 1 1 10 -8 ]

€3 1 1 1 13 1 i :

¢ 211 2 .20 4 4
1c3 il 1. 2] 1 4 41

| 4] 2 4 18 '

gLt I E T A 2] 12 -3 3

3| 6] 2 7 30 -

_C3- AR 3 17 | 7 7
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TABLEB.3.1 STUDY OF HOUSEHOLD SAIZE AND TAP IN KARTAKOO MODEL AREA (2)

Water

Block Ref, | Pipe | House House- Tap Number Insta- Water | Salary| Zone Remarks
Num- | Num~ | Conne hold | hold |Meter | Total]  Leakage lation Charge Nua-
ber | ber |ction | Number Size With | Without| Year | Shs/M | Shs/M | ber

cd 8 1 2 7 2 2

Cl 9 1 4 20 3 3

C3 10 1 4 17 2 2

(%] i1 1 21 10 4 4

4 1 1 2 8 5 1 4

4 2] 1 2 7 3 il 2

cA J 1 2 2 1 1

c4 4| 1 5 26 4 4

C4 ] i J 8 4 4

€4 b 1 J 11 4 4

4 7 1 8 21 1 1

4 8 i 4 14 4 1 3

{4 9 2 5 32

| 0] 1 3 12 i 1

€5 11 1. 1 7 4 ? ? Flat
CH 2 1 1 1 4 4 Flat
Cs 3| 1 ? ? 4 ? ? Flat
Ch 4 1 1 2! 5 1 4 Flat
CH 5 i ? ? 4 4 Flat
Cs 6 1 i 4 4 4 Flat
5 7 1 1 8 4 4 Flat
C5 8| 1 1 5 4 ? ? Flat
Ch g 1 i 40 4 4 Flat
() 10 1 ? ? 4 ? ? Flat
£5 11 1 ? ? 4 ? 7 Flat
€h 12 1 1 7 4 4 Flat
€5 13 1 ? ? 4 ? ? Flat
o 14 1 1 B 4 ' 4 Flat
5 5 1 1 8 5 5

3] 16 1 1 9 5 L]

C5 17 1 1 4 "5 1 4

Ch 18 1 i 6 5 ' b

€5 19 1 1 6 5 5

C5 20 1 1 9 5 5

G5 21 1 1 12 P 2

G5 221 1 1 8 4 4

5] 23 1 1 5 4 4

Co 24 1 1 5 4 4

3] 25 1 1 5 4 4

€ 26 1 1 8 4 ? ?

() 27 1 1 i1 4 2 2

Ch 28 i 1 2 4 4

€5 291 1 1 8 4 4

€5 ol 1 1 4 4 4|

Ch 31 1 i 4 4 4

€5 321 1 1 2 4 4

€5 | 33 1 1 3 4 4

£h J4 1 H 4 4 4.

C5 35 1 1 1 4 |

C5 36 i i 3 4 49

s | 37| 1 1 1 il 2 ?

C5 18 1 i 6 4 4

ch 39 i 1 9 4 4

C5 40 1 1 i 4 ? 7 o
5 41] 1 13 4 4 Petra Station
Ch 42 J 1 1 Kiogk" '
D2 11 2 2 17 B
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TABLEB.3.1 STUDY OF HOUSFHOLD SAIZE AND TAP IN KARTAKDO HMODEL ARFA (3)

Blocki Ref. | Pipe | House House- Water Tap Number Insta-{ Water | Salary| Zone Remarks
Num- | Num~ | Conne hold |hold |Meter | Total  Leakage lation Charge Num-
ber {ber | ction | Number] Size with | Without| Year | Shs/M | Shs/M_| ber
1F3 21 1 4 21 3 3

02 J 2 1 a1

02 4 1 2 i1 2 2

b2 51 1 12 8 8 Restaurant
1 6| 2 1 2

D2 71 1 1 3 5 5

B2 8 1 2 4 2 2

02 g 1 1 10 1 1

02 10 2 1 62

Y] 11 2 2 8

02 121 1 ] 16 1 1

03 11 1 6 i« 1 i

03 2| 2 4 i0

13 31 3 12 7 1

D3 4| 1 1 1 7 7

D3 5| 1 3 18 7 7

3 8§ 1 4 17 3 1 2

D3 71 2 2 13 '

D3 gl 1 3 12 4 1 3

03 8| 1 1 12 1 1

D3 10 1 2 13 6 &

D3 n| 1 4 8 2 1 1

D3 12 1 1 7 § 6

D3 13 1 1 8 12 1 11

D3 14 i 7 18 i 1

03 Bl 3 1 1 Kiosk
M 1 1 1 1 New House
M 2| 1 1 3 3 3

D4 3| 1 1 5 8 8§

M 41 1 1 13 5 5

D4 5 1 2 15 4 4

D4 6] 1 1 b 2 2

pa | T 1 2{ 10 3 1 2

b4 8 1 1 20 1 1f

D4 9| 2 5 8

Dd | 10 1 1 12 1 1

D4 1l 1 1

D5 1 1 5 21 1 1

D5 21 1 3 24 1 1

D5 3| 2 B 26

D5 41 1 1 1 3 3

D5 51 2 1 20 :

D5 6 1 1 4 1 1

15} I 1 3 18 i 1

D3 8| 2 ] 18

D5 91 1 6 20 1. 1

b5 1wy 2 K| 20

Dy | 11 2 4 20

b5 121 1 2 9 1 1

E2 1 2 7 Kil]

EZ 21 2 7 23

E2.| 31 1 1 13 2 2

E2 4] 1 1 21 1 1

E2.| 5) 2 1] 32 _

E2 6 1 . T 25 ' 2

E2 7 i 1 31 1 1

E2 8 2 7 24
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TABLEB.3.1 STUDY OF HOUSEHOLD SAIZE AND TAP IN KARIAKOG HODEL AREA 1)

g ﬁ”

s,
e

A8
ity

Block| Ref. | Pipe | House-| House Water Tap Number Insta-| Water | Salary; Zone Remarks
Num~- | Num- | Conne-{ hold | hold | Heter | Total Leakage lation Charge "1 Num-
ber | ber | ction | Number; Size With [ Without! Year | Shs/M | Shs/M | ber
E2 gl 1 1 7 2 2

E2 101 71 3 11| 2 2

E2 1] 2 9 15

E2 121 1 1 310 3 3

E3 1 1 4 29 1 1

E3 21 1 1 12 2 2

E3 3l 1 4 12 2 2

E3 41 2 1 29.

E3 5 2 i2 20

E3 6 1 T 9 4 4

E3 7 2 4 3

E3 8t 2 q 17

E3 gl 1 2 i1 1 i

E3 ) 1 1 8 4 4

El 11 1 8t 36 i 3

E3 12 2 6 24

E3 13 2 k] 16

E4 1] 2 8 24

E4 21 1 i 6 3 3

e} 3 1 2 19 8 8

4 4 2 5 14

£ 5 1 1 21 4 1 3

E4 6 1 1 7 5 5

E4 1 1 1 25 5 5

E4 8l 1 4 8 3 3

EA 2| 1. § 17 2 1 1

E5 1] 1 1 6 1 1

E5 2 1 1 13 7 1

E5 3 1 1 7 1 1

E5 41 1 1 13 3 3

E5 5( 2 1 25

F4 61 1 i 15 1 1

ES 71 1 4 20 1 1

E5 ai 2 ] 41

E5 91 1 1 7 1 1

E5 10| 1 2 13 2 2

3] 11 H 1 15 1 1

E5 12 2 1 4

E5 i3 1 3 13 1 1

E6 1 1 5 15 2 2

E6 21 1 1 6 6 ] _
E6 3 1 3 3 Hosque
F1 1 1 5 11 1 H

F1 21 2 5| 20

F1 3 2 1 16 _ :

F1 411 il 15 7 7

F2 -1 2 1 10 '

F2 2 1 1 20 4 4

F2 3 1 5 9 14 1

F2 4 1 1 8 i 1

F2 51 1 6 18 1 1

F2 6 1 i 22 11 1

F2 7 1 1 12 5 5

F2 8 i 1 il 1 1

F2 g 1 6 30 3 3

F2 10 2 2 9 . :
F2 11 1 3 1 1 Factory -
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TABLEB.3.1 STUDY OF HOUSEHOLD SAIZE AND TAP IN KARIAKOO HODEL ARFA (5)

Blocki Ref. | Pipe | House-{ House-| Water Tap Number Insta-| Water | Salary| Zone Remarks
Num- | Num~ | Conne-{ hold | hold -| Heter | Totall _ Leakage lation Chargd Num-

ber | ber |ction | Mumben Size - | With | ¥Without] Year | 8hs/M | Shs/H | ber

b2 12 2 3 k3

F2 13 1 8 16 1 1

F2 M| 2 1 35 _

F3 1 1 1t 14 3 1 2

F3 2l 1 1 6 4 4

F3 3 1 -1 -8 ] 6

Fi 41 2 5 12

F3 ] 1 1 14 4 1 3

Fl 6 1 7 181 1 1

Fi 7 1 4 12 8

F 81 2 1 25

F3 9! 2 1 ]

F3 0] 1 4 27 1 1

F3 11 1 1 22 4 1 3 Print Shop
F3 12 1 1 1 New House
F3 13 1 4 19 2 2

F3 14 1 1 15 1 1

¥4 1 1 2 5 8 8

4 21 1 1 4 1 1

F4 3 1 8 32 1 1

F4 4 1 2 15 1 1

F4 5 1 1 22 1 9 a

F4 -8 1 1 6 6 1 5

F4 7 1 2 i0 5 5

F4 8] 1 1 14 1 1

F4 gl 2 1 )

F5 it 2 7 17

F5 2 1. i 3 5 ]

FH 3 2 1 g

F5 4 2 5 25

F5 51 1 2 13 6 6

F5 6 1 1 7 5 5

F5 7 1 5| 21 1| 1 2

F5 8| 1 1 5 1 1

] 91 1 4 35 4 4

F5 10 1 1 10 3 3

F5 11 1 132 1 1 Islam Con.
F5 121 2 ] 10

j ] 13 1 1 9 7 1

F& 1 1 2 12 6 A 4

i1 21 . 1 1 5 1 I

Fo 3 1 4 18 2 2

Fo 4 1 1 5 5 5

F6 5] 1 1{ 8 3 1 2

F6 61 1 3 11 1 1 '

] 7 1 1 18 13 13 Heat Shop
F6 8 1 1 8 9 1 g Restaurmnt
Fb 94 1 1 14 2 2 Tobaco Shop
Fg 10 1 1 5 b 7]

Fe i1y -2 2 29 :

F6 12t 1 iy 7 3 1 2

T8 13 i 2 12 8 2 4 Flat
F8 | 14| 1 1 4 3 3 | Flat

F6 | 15] 1 ] 4 4 Flat, 0ffice
Fg | 16| 1 1 4 4 .4 Flat

F6 17 1. 1 5 o4 4 Flat

F6 i3 1 14 7 4 4 Flat
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TABLEB.3,1 STUDY OF HOUSEHOLD SALZE AND TAP IN KARIAKOQ HODEL AREA (6)

Black Ref. | Pipe | House-{ House~| Water Tap Number Insta- Water | Salary Zone Remarks
Num- | Num- | Conne- hold | hold | Heter | Total] __Leakage lation Charge Num--
ber | ber | ction | Numbert Size With | Without| Year | Shs/M | Shs/M | ber
Fg 19 1 1 4 41 4 Flat
Fo 01 1 1 4 4 Flat, 0ffice
Fii 21 1 11 .5 3 3 Flat
61 1| 2 1 32

61 2 ) S 10 2 2

G1 3l 2 7 34

Gl 41 2 1 10

Gl 51 2 2 10 :

G2 11 1 B 22 1 1

62 21 2 B 17

G2 3|1 1 3 3 3

G2 4 1 1 12 6 ]

G2 5l 2 5 11

G2 6] 2 5 18

G2 71 1 1 10 3 3

G2 8| 1 2 B q 4

G2 91 1 1 11 1 1

G2 0] 1 3 14 3 3

G2 ufl i 2 i8 2 2

G2 121 1 3 13 1 1

G2 13 1 ] .26 1 1

G3 1 2 4 10

G3 21 2 4 18

53 3| 1 2 9 6 ]

GJ 41 1 4 20 1 1

G3 5| 2 1 8

G3 6 1 4 14 2 2

G3 ) 2 1 4

G3 81 1 3 17. 1 i 1

Gl 91 1 1 13 10 3 7

&3 10 . 1 22 137 1 12

G3 1] 1 3 11 B 6

3 12 1 2 9 b 6

G3 13 1 5 12 5 5

G3 14 1 1 7 § 6

G3 5] 1 1 18 1 1

G4 1 1 6 14 1 1

Gd 21 1 5 13 1 1

G4 K| 1 1 2 3 3

G4 4] 1 1 6 5 . B

G4 51 1 2 23 1 1

G4 ] 1. 1 51 5 : 5

64 71 1 8 14 5 1 4

G4 8| 1 3 20 1 1

G4 9] 1 5 20 1 1

G5 1) 1 1] - 10 3 3

G5 21 1 1 4 8 '8

G5 3| 1t 1 23 1 1.

G5 41 1 1 9 5 6

G5 51 1 i 10 7 T

G5 6] 1 1{ 8 5 -5

G5 7| 1 1 5 3 3

G5 81 1 2 q 1 1

G5 91 1 1 10 6 ]

GH 10 1 1 15 6 . §

G | 1| 1 1 8 14 1l 13

G5 121 1 1 22 1 1]
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TABLEB.3.1 STUDY.DF HOUSEHOLD SAIZE AND TAP IN KARIAKOO MODEL ARFA (7)

Salaryt Zone |

Block] Ref. | Pipe | House House-| Water | .- Tap Number Insta- Water Remarks
Num~ | Num- | Conne-{ hold | hold | Meter | Totall  Leakage lation Charge Num~
ber | ber | ction | Number| Size With | Without! Year | Shs/M | Shs/M | ber
Go | 13 1 1 ] 4 4
G5 up 1 1 | 5 5
G5 5] 1 1 15 ] 5
G5 6] 3 Rt 1 1 Kiosk
Hi i 1 i 80. 1 1
Hi 2 i 1/ 4 4 4
Hl 1{ 1 1 12 4 4
H1 2| 2 7 12
H1’ il 1 1 10 1 1
H2 il 1 1 29 | 1
i2 21 1 1 9 1 1
Hz2 3|1 4 15 5 5
H? 411 3 20 1 i
H2 51 2 3 17 :
H2 6] 1 1 30 i 1
H2 71 1 3 11 3 3
2 81 1 1 2 5 5
12 91 1 1 81 2 2
H2 10 1 1 6 3 3
H2 11 1 1 4 1 1
H2 12 1 1 5 1 i
2 3] 1 6 30 1i- 1
H3 1] 2 1 17
H3 2] 2 ] 15
W3 | 3] 1 1| 20 3 3
H3 4 H K] 11 1 1
H3 51 1 2 8 1 1
H3 6] 2 7 36
Hi 1 1 2 15 5 5
H3 8] 1 1 11 - 2 2
H3 9 1 1{ 4 5 5
H3 10 1 1 12 2 ? 9
[i] i t 1 K] 1 1 Restaurant
H3 12, 2 2 _ 7 7 Guest house
H3 .| 13] 2 4 28 :
H3 Hr 1 1 10 5 5
1] 5| 2 i 1 ' :
H4 B 1 -9 22 1 1
H4 2 1 ] 12 | 1
Ha il 1 1 12 15 15
~H4 4 1 -1 18 b 5
B 511 2 17 8 8
H4 61 1 - 11 12 10 10
H4 70 1 21 16 3 3
H4 8 1 | 18 1 1
-H4 - 9; 1 51 24 3 3
BB | 1)1 1 7 2 2
5 211 21 1 8 8 _
B I | (- 7 1 ] Restaurant
“H5 41 1 -5 4 4
| T N S 2 14 4 ed|
‘He: | 6|11 1 i1 11 1
IR R 3| 1 4 4
Hy 8 1 3 17 3 3 n
11 1] e o . : Factory
Imy| 21 1 4 17 1ji .1 Rt :
1 30 1 1 11 A (i3
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TABLEB.3.7 STUDY OF HOUSEHOLD SAIZE AND TAP IN KARTAKOO MODEL AREA (8)

Blockl Ref. | Pipe | Houseq House-| Water Tap Number Insta-| Water | Salary Zone Remarks
Num- | Num- | Conne-f hold | hold | Heter | Total Leakage lation Charge Num-
ber | ber | ction | Numbeni Size With | Without! Year | Shs/M | She/M | ber
12 1 1 2 13 5 5
12 2 1 3 12 1 1
12 3 2 5 37
I2 4 1 6 20 1 1
I2 5 2 1 12
12 6 2 5 22
12 7 2 7 20
12 8 1 4] 18 i 1 :
12 ] 1 i g i 1
12 16 1 1 21 1 1
12 11 i 1 8 1 1
12 12 1 2 16 K| 3
12 3 1 1 14 5 1 4 Restaurant -
12 i 1 1 ] 6 ]
13 1 1 1 q b 6
13 2] 1 2 15. 3 3
13 3 1 1 18 2 2
13 4 i 10 -29 1 1
I3 5 2 q 26
13 B 1 1 3 3 3
13 7 ? ? ? ? ? ?
13 8 2 3 3o
i3 9 1 i 20 1 1
I3 10 1 i1 15 2 2
I3 11 1 1 11 4 1 3
I3 12 1 5 15 1 i
i3 131 1 3| 11 2 -2
13 14 2 10 37
14 1 1 51 .23 1 1
14 2 2 7 22
14 3 2 1 25
14 4 2 3 2D
I4 5 2 3 35 K
14 § 1 2 12 8 8
I4 7 1 1 9 5 5
14 8| 1 3] 10 2 2
14 9] 1 Z 10 1 1
4] 10] 1 3l 19 4 4
I4 11 1 7 23 1 1
J2.1 1 1 3 26 1 1
J2.1 2 2 7 22
J2.1 3 2 10 26
J2.1 4 H 2 13 ] 1 5
J2.1 ] 2 16 26| .
J2.1 61 1 1 in 2 2
Jz2.2 1 i 2 15 -3 3
J2.2 2 2 1 20
Ja.2 3 2 10 20
2.2 4] 1 1] 16 2| 2
2.2 5 1 1 13 3 -3
Jd2.2 B H 2 11 & B
Ji.1 1 1 3 L 7 1
J.1| o2 1 5 12 1 1
J3.1 3 1 5 20 i 1
J3.1 4 1 ! 19 § 6
J3.1 5 1 2 18 5 5
J43.1 6 1 i 10 1} 1
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TABLEB.3.1 STUDY OF HOUSEHOLD SAIZE AND TAP IN KARIAKOO MODEL ARFA (8)

Blockl Ref. | Pipe | House-] House-| Water Tap Number Insta-| ¥ater { Salary| Zone Remarks
Nuw~ | Num~ | Cone-| hold | hold | Heter | Total Leakage lation Charge Num-
ber | ber |ction | Number] Size With | Without! Year i Shs/H i Shs/M | ber
J3.2 10 1 2 21 9 9
J3.2 21 .1 4 ) 1 1
J3.2 3 1 2 12 2 2
J3.2 41 1 7 24 1 1
J3.2 51 1 2 12 5 5
J3.2 Bl -1 1 20 1 H
%; J3.2 7 1 2 16 1 1
J3.2 8 2 13 42
J3.2 8l 1 i 17 1 1
J3.2] 1] 1 4 28 2 2
J4 i 1 13 13 Hosque
J4 2 1 11 8 1 1 Petro Station
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TABLE B.3.2 | STUDY OF HOUSEHOLD SIZE AND TAP IN KINONDONI HODEL AREA (1)

BlocK Housd Bipe { House-| House- Water Tap Number Insta-| Water | Salary} Zone Remarks
Num- | Num- | Conne-| hold | hold | Meter [lotal Leakage lation Charged Num-

ber {ber |ction ! Number) Size With | Without] Year | Shs/H | Shs/M | ber

Total g61 | 4,392 1,255 113 ] 1,141

Min. 1y 1 1 1 i

Ave, 2.2 1 101 5.7 2.2 5.4

% Max. 12 42 35 35 21

A Al 1 1 K} 4 q Flat
A A2 1 1 4 4 4 Flat
A AJ 1 1 2 4 4 Flat
A AM 1 1 2 4 4 Flat
A B1 i 1 8 4 1 3 Flat
A B2 1 1 1 4 4 Flat
A B3 ;] 1 1 2 4 4 Flat
A B4 1 1 1 4 4 Flat
A Gl 1 1 i} 4 4 Flat
A c2 1 1 6 4 4 Flat
A 3 i ? ? ? ? ? Flat
A £4 1 1 1 4 4 Flat
A €5 1 1 4 4 4 Flat
A Ce 1 1 4 3 3 Flat
A cY 1 1 | b B Flat
A | 1 i 1 4 4 Flat
A ) | H 3 4 4 Flat
A (D2 o 1) 2 4 4 Flat
A | D3| 1 1 5 4 4 Flat
A b4 1 1 4 4 4 Flat
A D5 1 1 1 4 4 Flat
A | D8] 1 1 4 4 4 Flat
A D7 i I 1 4 4 Flat
A 8 1 1 2 4 4 Flat
A Bl j 1 1 7 3 1 2 Flat
A E2 1 1 2 3 3 Flat
A E3 1 1 6 2 1 1 Flat
A E4 1 1 1 q ' 4 Flat
A | BB 1 1 3 4 2 pA Flat
A | B | 1 i 4 3 3 Flat
A E7 1 1 5 4 4 Flat
A E8 i -1 3 4 2 2 Flat
A nl 1 1 ] 4 1 3 '

A 50 1 1 8 8 8

A 49 1 1 7 8 g

A 48A i 1 ] g 9

A 488 i 1 8 11 6 5

A 844 1 1 8 10 1 g

A 848 1 2 6 17 2 15

A [iX] 1 1 8 12 1 11

A 62 i i 13 11 2 g

A .61 1 i 15 18 18

A s8] 1 H 9 .8 8

A | 98 1 1 13 18 18

A 581 1 1 3 5 5

A 33 1 i 5 10 10

-~ A 34 1 1 3 17 17
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TABLE 8.3.2 STUDY OF HOUSEHOLD SIZE AND TAP IN KINONDONI MODEL AREA (2)

Block] House Pipe | House-~! House-| Water Tap Number Insta-| Water | Salary| Zone Remarks

Num- | Num- | Conne-{ hold |hold | Heter [fotal Leakage lation Charge Num-
ber ber Iction | Numberi Size P With [ Without] Year | Shs/M | Shs/¥ | ber
A 35 1 i -9 10 10
A Bl 1 1 9 7 7
A 31 1 1 6 5 3 2
A 384 1 1 1 11 11
A 398 | 1 1] 6 B 6|
A 400 1 1 7 9 g9
A 41 1 1 4 8 8
A 2] 1 1 10 4 4
A 4381 1 1 8 4 2 2
A 434 1 1 10 4 4
A 44 1 i 5 5 5
A 45 1 i 10 8 2 B
A 46 1 i g 8 H 7
A 47 i 1 8 14 ' 14
A 13 1 1 ) 8 8
A | ;|1 1 7 5 5
A 22 1 1 4 12 12
A 21 1. 1 4 6 6
A 204 1 1 3 9 9 Tank, 2 Pumps
A 20 1 1 | ! 9 Tank, Pump
A 15 1 1 4 12 12 '
A 18] 1 1 9 10 10
A 7] 1 1 2 8 8
A 16 1 2 20 18 2 14
A 15 1 1 - hH 9 9].
4 A ] 1 0 Po 35 i : ) Catholic Mi. Hospital
ol A |18 1 1 7 6 6 _
A {138 1 1 4 5 5
A (13| 1 1 4 4 4
A 12 1 1 8 8 8
A 11A 1 1 8 8 8
A 10 1 1 5 5 6
A 8 1 1 6 7 7
A 7 1 1 5 12 12 Tank
A b 1 1 6 10 10 .
A 9 1 0 B0 ' 21 21 Hospital
A 4 1 1 4 18 16
A 3 1 1 4 ] 6
A 2] 1 1 7 8 8
A 1 1 1 8 11 11
A 327 1 2 18 20 2 18
A N 1 1 14 6 6
A 30 1 2 11 16 10
A 29 1 1 5 5 5
p A 281 1 1 g ¥ 7
G 1a | o 1] 6 8| 1 7
A 261 1 1 11 14 14
A 25 1 i 6 17 17
A 24 1 1 14 3] 8
SA - 1 p 120 |- 4 4 Office
SA 17 1 1 8 13 2 11
SA 172 1 1 4 7 J 4
sS4 i73 1 1 8 7 3 4
SA - 1 1 6 b 2 4
SA - 1 i 3 T ¥
SA 6| 1 1 8 8 1 7
SA 931 1 1 10 12 12
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STUDY OF HOUSEHOLD SIZE AND TAP IN KINONDONI MODEL AREA (3)

TABLEB.3.2

BlocK House Pipe | House-| House-] Water: Tap Number Insta-| Water | Salary| Zone Remarks
Num- | Num~ | Conne~| hold | hold | Heter fTotal Leakage lation] Charge Num-
ber | ber_ | ction i Number Size With | Without| Year {Shs/M | Shs/M | ber

SA a2 i 1 K 1 12 12

SA 1] 1 1 11 12 1 11

SA 70 1 1 ] 12 1 11

SA 71 i 1} ] 11 1 10

SA 45 1 1 4 6 6

SA 57 1 1 5 12 12

SA 56 1 1 .10 6 6

SA 55 1 1 4 12 1 11

SA 54 1 1 B 7 7

SA 53 1 1 6 8 8 '
- SA Vacant House
SA =11 11 8 9 1 8

SA - 1 1 6 10 10

SA 142 1 2 15 T 1 b

SA 143 1 1 vl 4 i |

5S4 144 1 1 10 7 2 5

S4 451 1 1 10 7 1 ]

SA 146 1 1 71 8 1 i

SA 147 1 i 9 g 2 7

SA 148 1 i 10 8 : 8

SA 149 1 i 7 8 yA &

SA 150 1 i 6 8 1 7

SA | 152 1 2 8 3 8

sS4 152 1 1 9 -8 2 B

S4 153 1 1{ 10 9 q

54 14 1 1 12 12 12

SA 2B 1 1 2 9 2 T

SA 3c 1 1 3 ] ' 6

SA 4D 1 1 | ] g

SA 5k 1 1 ] H 6

SA - 1 1 6 3 3

SA 159 1 1 g 7 1 i}

sS4 160 1 1 8 ] 1 5

SA 159 1 1 7 4 4

SA 158 1 1 11 8 8

SA 157 1 1 13 8 2 7

SA 156 1 1 - 8 8 8

SA 155 1 1 11 10 10

SA | 19| 2 1 18

SA - 2 5 30

SA | 3807 1 1 9 1 H Community
SA 1387 pA 4 22

SA 21 2 1 6

SA 5 2 1 2

SA 91 2 1 3

SA } 3947 2 8 21

SA J9B| 2 1] 2

SA 3911 2 4 12

SA 4 3 1 3 g 1 1 Community
SA | 4061 1 1 7 1 1

SA 847 1 1 12 2 2

SA | 403 2 ] 13

“BA a3 -2 4 15 .
SA pYeB -| 1 1 5 i 1 Community
54 | 394 2 1} 1

54 201 2 -5 16

‘54 404 2 1 13
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TABLEB.3.2  STUDY OF HOUSEHOLD SIZE AND TAP IN KINONbUNI HODEL AREA (1)

BlocK House Pipe | Houseq House-| Water Tap Number Insta-| Water | Salary| Zone Remarks
Num- | Num- | Conne—{ hold | hold | Meter ffotal Leakage lation Charge Nup-~
ber [ ber | ction | Numberi Size With | Without| Year | Shs/M | Shs/M | ber
S 14 2 3 12
SA 13 1 8 26 1 1
SA | 20| 2 1 B
B5A | 203 2 1]+ 10
SA | L4 2 1 5
SA | 428 2 5 i
SA 5] 2 3 6
SA 426 2 4 18
5A 4221 2 4 8
SA 412 2 4 18
SA 413 2 1 12
SA | 409 2 3 9
SA | 404 1 5 18 1 1
SA | 408 1 1 42 1 1
SA | 423 2 2 12
oA | 48 1 6 i8 1 1
oA 415 1 4 17 1 1
sS4 | 414 1 5 19 1 1
Sa | 412 1 1 10 2 2
sa 120 1 1 § 10 1 9
SA 416 1 4 14 3 B 2
SA | 417 1 2 15 1 1
SA 414 2 1] 14
SA a1 5 17 3 ]
SA | 480 i 2 10 2 2
SA | 458 1 1 8 1 1 -
SA d10a 1 1 4 1 1 Community
SA 421 2 5 16
SA | 424 2 K] 15
SA | 4251 2 3 20
SA j 4281 2 1 10
SA 381 1 1y 9 1 1 86 | Paid
SA 1 382 1 1 5 2 1 86 | Paid
SA | 383 1 1 6 1 1 86 { Paid
SA 22| 2 ] 12
SA | 198t 2 2 12
SA - 1 if 9 1 1 85 | Paid
SA | 198 i 2 12 1 1 831 450
SA 185 2 1 51 ' .
SA - 1 1 10 & i 85 | Paid
SA L 191 -2 1 5 _
SA | 190 1 1 7 i 1 85 | Paid
SA 200 2 1 6
sa | -] 2 1 8
e SA | 201y 2 7 24
] Sa | o202 2 1 5
' S4 | 203 2 i| 8
SA 205 2 1 3
54 - 2 4 12
SA 325 2 3 7
S4 |24 2 1 i1
SA | 206 2 4 28
SA | 207 3 12 : :
SA | 211 1 1 3 4 _ 4 85| 450 Tank
54 208 1 p: -3 1 1 . 80 450
SA 212 2 3 10 :
SA 219 2 4 15
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TABLE B.3.2  STUDY OF HOUSEHOLD SIZE AND TAP IN KINONDONI MODEL AREA (5)

- B.3.18 -

BlocK Housg Pipe | House| House~| Water Tap Number Insta-| Water | Salary| Zone Remarks
Num- | Nuni~ | Conne-| hold | hold | Meter [otal Leakage lation Charge Nun-
ber |ber |ction | Numbed Size With | Without| Year | Shs/M | Shs/M | ber
SA - 2 4 9

SA - 1 1 4 1 1 80 | Paid
S4 - 1 1 4 1 i 80 | Paid
SA - 2 11 10 '

SA - i 3 18 4 4 80

SA - 1 1 T 3 1 2 80 | Paid
SA - 1 1 1 7 i 80 | Paid
SA | 220 1 1 8 4 q 80 450
SA | 238 1 g 28 1 1 70 | Paid
SA 237 2 . 1 13 _
SA 236 1 1 7 1 1 80 450
SA | 235 2 1 3 '

SA | 234 2 7 35

SA | 233 1 1 12 1 1 89 450
SA 232 2 4 12 :

SA | 271 1 2 9 2 2 i1} 450
SA J48 1 4 15 1 1 70 | No Pay
84 | 351 2 i '

SA | 3491 -2 4 7

SA | 249 2 1 &

SA - 1 1 i3 1 1 78 450
SA 2421 2 6 12 -

oh 241 1 1 4 3 J ] 450
sa | 240) 2 3| 18

S4 239 2 3 7

SA | 121 2 2 8§

SA | 184} 2 1 6

SA | 188 2 1 5

SA | 185 2 8 14 ‘

SA | 188 1 1 8 2 2 15 450
3A 180 2 21 17 '

SA 178 1 10 29 1 1 a3 450
SA L= 2 1 b:

SA 125 A § 13 .
" SA 183 i 12 32 1 1 Paid
SA - 2 1 2

- SA 402 2 & 39

 S5A 17| 2 4 16

SA | 400 2 6 17

SA 116 2 3| 15

SA | 118| 2 1 4

SA -] 2 3t 1y

SA 136 2 80 30

SA | 128 -2 6 20 _

SA | 132 1 10 30 1 1 80 i No Pay|
SA | 128 2 3 8

SA | 127 2 '] 20

8 | 1871 2 1 10

SA-) 114 2 i 4

SA - Z i|- 6

SA {200 .2 3 6

sS4 |- 199 2 i 5

SA | 401 2 i1 40

SA | 1954 1 1 4 1 i 80 | Paid
SA 197 2 7 30 '

SA - 2 4 14

54 188 2 1 -4




TABLE B.3.2 STUDY OF HOUSENOLD SIZE AND TAP TN KINONDONT MODEL AREA (6)

Block Housd Pipe | Housé-| Housed Water Ta Number i Insta~| Water | Salaryt Zone Remarks

Num- | Num- | Conne-| hold | hold | Heter [Total Leakage -. | lation Charga Num~
ber Iber |ction |Number Size With | Without Year | Shs/M | Shs/M | ber
SA | 198 2 1 5
SA | 194 2 3 B
SA | 193] 2 1 12
SA g 1 6] 4 1 1 80| 450
SA | 103! 2 K| 14
sS4 | 112y 2 9 30
5 SA | 110 2 1 10
| SA | 109] 2 5 14
SA | w8 2 1 3
SA | 06| 2 1 6
SA | 107 2 1 4
SA | 183 2 1 g
SA | 14| 2 2 9
SA | 14| 2 1 8
SA | 1B 2 2 13
SA 1 132| 2 pA 13
SA | 181) 2 3 b
SA | 42041 1 | 9 1 !
SA | 481 1 1 7 1 1
SA | 432] 2 5 27
SA | 4| 2 2 4
SA |204B] 2 1 30
Sa | 207) 2 | 12
SA | 208] 2 1 11
SA | 213 2 1 7
<3 | SA | 2127 2 1 8
-%§.- SA 67 1 1 15 1 i
SA. | 437 2 i 5
SA | 444} 2 1 10
SA | 3911 2 ] 22
SA | 435 2 1 4
SA. | 43 | 1 1 1 1
SA | 4411 2 1 24
SA | 434 2 1 4 .
54 81 1 1 13 1 1 Comounity
SA | 438 1 1 16 1 1
SA | 467 2 4 21
SA | 180 2 4 7
SA | 4544 2 1 9
SA J454B) 1 1 8 2 2 450
SA 52 2 8 19
SA | 4724 .2 6 9
SA (4728} 2 1 9
SA | 4731 2 5 15 |
SA | 4] 2 1 12
SA | 474 1 1] 5 1 1
SA | 141t 2 1 13
SA | 520 2 1 10
SA | 844 2 1 5
SA | pd6| 2 1 15
SA | 5451 1 7 12 1 1
SA 021 i 1 1 1 1
SA | 186 2 1 B
SA | 7047 2 | 14
SA | 705 1 1 12
SA | 7061 2 5 20
SA | 4771 2 1 4
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TABLE B..3.2 STUDY OF HOUSEHOLD SIZE AND TAP IN KINONDONT MODEL AREA (1)

Bloc!G Housd Pipe | House-{ House{ Water Tap Number Insta-| Water | Salary Zone Remarks

-{ Num~ { Nug- { Conme<| hold | hold | Meter ffotal Leakage lation Chargs Num-

ber |ber | ction | Number] Size With [ Without| Year | Shs/M [ Shs/H | ber
SA | 418 2 1 7

SA | 4794 2 1 10

SA 1479B| 2 1 10

SA | 4761 2 i 8

SA 80| 2 1 25 Restaurant
SA 81 2 2y 9

SA |2 3] 8

SA | 3| 2 21 9

S4 By 2 1 18

SA 2 4 12

5A 451 2 4 12

SA 6| 2 ! 7

SA 4 2 1 9

SAf 2] 2. 4| 4

SA 50| 2 7 10

SA -1 2 6 21

SA 9 2 3 b

SA -1 1 1 i1 2 -2 88| 450
SA 41} 2 1 1

SA 421 2 J 19

SA 431 2. ] 9

SA 48| -2 1 5

SA 82| 2 5 9

SA 81 2 il 9

SA | 19| 2 1 9

SA B 2 3 23

sa | 84| 2 41 21

SA 8| 2 4 12

SA 86| 2 2 121

SA 76 2 2 20

SA | 2 3 5

SA - 2 3 g

SA -1 2 6 28 '

SA 89| 1 3 12 1 1 80 | Paid
SA | 87| 2 3 15

SA | 288 2 -4 15

SA | 158 2 |

SA | 176 2 5 14 |

54 | 1781 2 3 1

SA | 156 2 4 23

SA | 154 1 3 17 1 1 85| 450
SA | 153 2. 41 18

SA | 483 2 i 5

SA | 484 2 1 13

SA | 486 | 2 5 13

SA | 512} "2 4 8

SA 1 119} 12 4 16

SA | -] 2 3 12

SA | 181 2 2 i

SA| 182 2 1108

SA | 183 2 B 18 _
SA -1 1 8 4 4 88 | Paid
SA | 189 1 1] 8. 1 1 8| 450
SA | 183 1 50 1 1 1 85 450
SA | 183( -2 . 1 i1 '

SA | 451 2 3 13 - :
SA._1 187] 1 D 5 1]. 1 80 | 450 Guest House
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TABLE B.3.2 STUDY OF HOUSEHOLD SIZE AND TAP IN KINONDONI MODEL AREA (8)

Block House Pipe | House-| House| Waler Tap Number | Insta-| Water | Salaryl Zone Remarks
Num- | Conne-| hold | hold | Meter [Total Leakage lation] Charge Num-
ber | ction [ Number Size With | Without! Year | Shs/Y | Shs/M | ber

65 2 1 4
- i 1 q i 1 30 | No Pay
203 2 1 5
204 2 5|, 18
214 2 2 6
502 1 1 g 1 1 80 450
192 2 B 18
150 1 1 ] 2 2 48 120 Bar
151 2 J 13
12 2 4 13
44981 2 4 11
180 2 3 g9
53 2 3 14
411 2 2 11
820 2 | 26
148 2 1 12
518 2 1 10 _
518 1 ] 18 1 1 Community
291 2 1 g
i} 2 1 10
481 2 1 4
447 2 5 11
448 2 4 12
491 2 1 5
H51A 2 4 18
450 2 4 13
452 1 4 18 1 1
- 2 2 12
- 2 2 10
2908 2 i 8
- 2 4 i1
771 2 Iy 35
289 2 3 g
288 1 | by 1 1
4861 1 1 15 2 2
1654 1 2 ] 4 yA
4658 1 4{ 1 2 2
468 1 1 6 4 41
469 1 i 14 i 1
199 P 4 15
198 1 i 8 1 1
197 1 1 6 1
473 i 4 10 1 1
4911 2 5 22
497 2 3 13
496 1 1 10 2 2
449941 2 1 3
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TABLE 3;3.3 'STUDY OF HOUSEIIOLD SIZE AND TAP IN MAGOMENI MODEL AREA 4

Block Housd Pipe | House House-{ Water Tap Nuaber Insta- Water | Salary Zone Remarks
Num- | Nun- | Conne~ hold | hold | Meter | Total] _ Leakage lation Chargs Num-
ber {ber |ction|Number] Size With | Without] Year | Shs/M | Shs/¥ | ber
Total 613 { 1,606 | 6,510 T4l 140 801
Min. 1 i 1 1 1 1
Ave. 1.3 3.4 13.9 2.5 1.8 2.2
Hax. 2 11 33 35 ] 32
A 140 1 2 8 1 111,971 437 7| 216
A 142 1 4 15 1 1 71 437 2| 218
A 144 1 3 17 1 i T4 71 101
A 146 ¢ 1 5 10 1 1 71 437 71 205
A 148 1 k| 18 1 1 T 437 71 216
A 150 1 8 8 i 2 411,967 437 71 101 | Guest House
A 152 2 5 18 Disconnection
A 154 2 7 20 b Disconnection
A 156 1 4 13 1 i 1,968 | 437 2110
A | 158 1 B 14 1 1 ? ? ? ?
A | 160 1 8 18 1 1 71 43712,000| 216
A 162 1 1 4 5 2 ? 71 437 13,000 | 101 o
A 164 2 b 17 [isconnection
A 166 2 8 30 Disconnection
A 168 1 ] 21 1 1 ? ? ? ?
A 170 1 5 14 1 i 71 ? N ¢
A 172 1 5 13 K| 3 271 437 21 101
A 14 1 6 28 1 i 7| 437]3,500] 101
A 176 1 q 7 1 1 ?1 ? {3,000f °?
A 178 1 4 16 1 111,987 | 437]2,000] 101
A 2 1 4 B 1 ? 711,977 437 71 216
A 1 1 2 B 1 71 ? 71 43713,600} 216
N 3 1 q 24 B 3 3 ? ? I ¢
| 5 1 5 i6 1 1 ? ? ? ?
A 7 2 5 12
A -9 i 3 10 1 1 ? ? ? ?
A 11 1 B 28 1 11,870 ? ? ? .
A 13 2 5 20 Disconnection
A 15 2 9 21
A 17 2 5 18
A 18 1 51 23 i 11,973 437 71 218
A 21 1 51 17 1 by o2 48 7| 216
A 12 i3 2 10 1 1 ©o 1,864 437
A 14 i ] 13 i 191,864 1 437
A 16 2 9 6 _
A 18 1 1 4 1 141,964 | 437
A 20 1 6 18 i 171,984 | 437
A 22 1l 2 10 1 11,964 | 437
A 24 1 4 11 4 411,964 | 437
A 26 1 2 15 4 411,964 | 437
A 28 1 2 5 1 111,964 | 437 _ _
A 1 1 4 5 1 111,475 437 205 C _
A 3 2 51 27 ' ' Disconnection
A 5 2 8 20 . _
A 1 1 5 i4 4 9 71 431 205
A g 1 4 8 1 71 ? 71 437 205
A 11 1 5 14 51 4 111,966 [ 437 205
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TABLE B.3.2 STLDY OF HOUSEHOLD SIZE AND TAP-IN MAGOMENT MODEL AREA (2)

Block| Hou- | Pipe | House-| House-| Water Tap_Number Insta-| Water | Salary| Zone Remarks
Nua- | se | Conne-| hold [hold | Meter | Total Leakage lationy Chargyd Num-
ber | No. |ction | Number] Size - With - | Without! Year | Shs/¥ | Shs/M | ber
B 13 1 2 8 4 K] 111,969 437 205
B i5 1 3 15 4] 4 111,986 437 205
B 17 1 1 13 ] 1 51,968 | 437 205
B 19 1 1} 5 2z i 111,966 437 205
B 21 i & 16 4 411,966 4317 205
B 23 i 1 12 4 411,967 437 205
. | B 25 1 6 21 5 4 111,971 437 205
% B 27 1 1 23 1 1 2 437 205
B 30 1 3 16 4 2 2 | 437 205
B 32 1 5 30 4 1 311,967 437 209
B 34 1 7 18 1 111,970 437 205
B 36 2 6| 22 Disconnection
B 38 2 5 16 lMisconnection
B LH 2 10 21 _
B 42 1 q 20 4 41,968 | 437 205
B 44 1 6 23 3 2 1]1,968 ) 437 205
B 46 1 6 21 1 1 ?1 437 205
B 48 1 2 g 4 111,366 437 209
B 50 2 1 26 Disconnection
B .| 52 2 B 15 Disconnection
B 54 1 3] 18 1 111,978 437- 205
B 58 1 7 24 1 1(1,9714] 437 205
B 58 i 1 24 1 111,973 437 205
B 60 1 2 10 1 11,8951 437 205
B 62 1 i0 19 i 111,970 437 205
B 196 1 6 19 2 2 437
B | 198 1 g 28 1 1(1,986 | 437
B 200 1 B 7 1 1{1,964 | 437
B 202 1 ] 20 1 111,887 437
B | 204 1 ] 11 1 111,964 | 437
B 206 1 ] 1 A 211,969 437
B 208 1 8 19 1 1]1,862 ] 437
B 207 1 J 18 1 171,980 437
B | 206 1 1 13 1 111,986 437
B 205 2 i 10 '
B 204 1 4 20 3 31,980 437
B 40 2 1 10
B 211 1 1 12 5 511,976°| 437
B 212 1 2 10 1 111,885} 437
B 213 1 1 12 1 171,980 437
B | 214 2 -3 14
B 215 2 1 9
B | 216 2 1 5
1B 148 1 2 201 1 1 7| 437
' B -149 A 1 6 :
% B | 151 1 3 17 - 3 3[1,9831 437
_ B | 152 2 3 15 |
B 153 2 2| 20 _
1B 154 1 I il 1 111,970 | 437
B 155 2 - 7
8 [ 156 1 7 15 1 i 1,976 | 437
B 157 1 1 18 ] Ji1,985 437
B 159 1 8 22 2 211,972 437
B 138 1 1] 5 3 jl1,984 | 437
B | 218 i 1| 3 3 3|1,988 | 437
B 182 1 3 10 "3 311,979 | 437
B ey 1 4] 17 1 111,977 437
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TABLE B.3.3 STUDY OF HOUSFHOLD SIZE AND TAP IN MAGOMENI HODFT, AREA (3)

Remarks

Block Hou- | Pipe | House-| House-| Water Tap Number {nsia- Water | Salary| Zone
Num- | se | Comne-| hold |[hold [ Heter | Total]  Leakage lationl Charge Num~
her | No. |ction | Number Size With | ¥Without] Year | Shs/M | Shs/4 [ ber
B 181 1 3 10 3 31,965 | 437

8 175 2 1 8 . :

B 173 1 Y 12 2 211,986 437

8 171 1 21 8 2 211,984 437

B 169 2 4 15

B | 167 2 2| 10 |

B 165 1 3 20 1 115,080 437

B C1 1 1 B 4 1 3| L,97910 437

B c2 1 i 12 1 11,987 437

B 178 1 1 10 6 611,976 437

B 176 1 3 19 1 1]1,966 | 437

B 174 1 B 23 1 111,964 437

B 172 2 1 8

B 170 2 4 29 :
B 1881 -~ -~ - Under Build
B 166 2 K] 19

B | 164 2 1| 1w _

B 194 1 1 8 1 111,984 437

B 1934 1 1 b 11 111,984 437

B 1938 1 3 10 1 111,984 437

B 110 1 1 8 10 10 11,984 437

D 44 1 5 17 3 311,964 437

)} 42 2 4 20 :

b 40 1 7 12 2 211,964 437

b 38 1 " b 20 1 111,964 437

b 36 1 4 13 1 111,972 437

H 34 1 6 22 1 111,964 437

D 32 1 1 22 4 411,964 437

] 30 1 1 10 5 511,970 ¢ 437

D 28 1 5 11 1 1 1,964 | 437

D 26 2| 4| 18 |

D 24 1 i 12 3 811,978 437

)] 22 1 1 21 B 611,961 437

D 20 2 5 17 :

D 18 1 5 26 1 111,964 437

b 16 1 | 19 1 111,967 437

b 35 1 4 19 1 171,875 437

] 33 1 8 14 1 111,980 437

D 31 1 1 20 1 111,973 437

] 54 2 4 20 )

i 52 1 3 25 1 111,564 437

i 50 1 2 6 -2 211,589 | -437

D 48 1 p - 25 1 111,964 | 437

D 46 1 3 27. 1 111,564 437

E 135 1 41 18 2 1 1 CR 437 ? _
E 1 1 1 5 2 7| 7| 437 | 216
E 3 1 6 16 3 111,973 437 | 2,000 | 216
E 5 1 4 24 1 11,888 - 2 -
E 7 1 3 18 4| 411,964 -437}2,000]| 101
E g 1 41 12 1 111,91 437 1 3,006 | 216
E 28 1 5| 25 1 1 ? 712,000 2
E 11 1 6 21 1 111,988 No 2,075 | NOT-
E 13 1 6 15 1 1 70 437 2 ).
E 15 1 4 25 1 111,973 437 T 216 .
E 17 1 1] 12 6. 8| 7| 437(2,500 | 216 |
E 19 1 5 23 3 -1 21 - 7] 437 71 216
E 12 1 ] 25 2 211,865 437 7] 216
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 TABLE 8.3.3 STUDY OF HOUSEHOLD SIZE AND TAP IN MAGOMENI MODEL AREA  (4)

Block Hou-:| Pipe | House- House-| Waler Tap_Number Insta-| Water | Salary| Zone Remarks
Mum- | se |Conne-|hold |hold |Meter | Totall _Leakage lation Charge Num-
ber | No. |ction | Numben Size With | Without! Year | Shs/M | Shs/M | ber
B - 10 0 3 K| 20L973 | 437 - - | Mosque
E 14 1 5 15 5 511,970 | 437 218
E 16 2 8 22
E 15 1 g 19 1 111,990 ? ? ?
E 18 2 4 21
E 20 1 5 18 1 1 71 437 7| 218
g§§§ E 22 H 3 14 4 4 7 437 106,000 | 216
| E 24 1 1 10 | 4 71 437413,000 ! 216
E 8 1 ] 15 5 511,982 437 ? ?
E 10 2 K] 20
E 12 1 1 25 1 1 71 43 7| 21§
E | 11 2 3 8
E 13 2 6| 16 _ _
E 175 1 1 8 4 411,964 | 437 ? ?
E 173 1 2 8 4 3 11,566 ? 71 101
E 1m 1 q 13 4 2 211,967 ? 71 101
E 169 1 6 25 1 111,967 ? 21 101
E 167 1 11 24 1 11,964 ? 71 101
E 165 1 10 27 1 ' 11,966 ? 71 101
E 163 p 0 12 ] 6| 1,966 ? 7| 101 { Hotel
‘E 149 1 5 32 1 11,967 ? 71 101
E 147 1 5 9 4 J 111,966 ? 7] 101
E | 145 2 4 18 . 4,000
E 143 1 7 22 1 11,964 | 437 ? 7
E 138 1 5 i3 4 J 111,968 ? ? ?
E 137 tf 6 13 2 211,566 ? ? ?
E 141 2 3 18 ' 1,500
E 21 3 15 1 1 o ¢ 71 7
E 4 H 4 16 1 1 7 437{.. 7 ?
E -8 1 "2 15 K| 3| 7| 43716,100| 216
E 8 1 2 8 4 | 1437 71 216
E 10 1 5 29 1 ' 1 71 437 ;3,540 216
E 8 1 4 15 2 2 1,966 | 437 o7 ?
E 8 1 1 17 3 2 111,867 43712,200} 216
E 4 1 7 4 4 i 311,867 437 7| 218
E .2 1 1 8 4 411,963 450 7| 218
E 38 1 - 20 3 3 1,967 | 437 71 216
E 36 1 1 9 4 411,987 437 71 218
E 34 1 1 4 2 211,987 | 437 21 216
E 32 1 1 18 1 101,867 437 71 216
E 30 1 2 1 2 211,967 437 71 216
E 12 1 J 16 1 1]1,966 | 437 S 7| 218
E 10 1 5 3 2 i 111,966 | 437 71 216
E 8 1 8 22 1 111,867 437 71 216
E 6 1 4 23 1 11,983 | 437 7| 218
E 1 2 5 i4 : .
E ¥ 1 6 21 1 11,977 | 437 2| 216
E 5 1 41 18 1 11,967 4372,075 216.
E 1 1] 4 22 2 1 11,970 | 437 4,600, 216
E I 3 i 4 15 1] 1. 71 437 21 216
| F 183 1 5 27 4 K| 1]1,864 | 437}3,000 ?
F 185. 1 8 33 2 1 111,968 | 437 7 ?
F 187 1 1 15 4 411,864 | 437} - 77 101
F | 188 1 6 11 3 1 211,988 | 437 71 101
F o 191 1 1 17 41 41,969 | 437 71 101
F 1493 1 5 18 |. 4 1 3(1,968 | 437|5,400} 101
F 195 2 g 10 .
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TABLE 5.3.3 STUDY OF HOUSEHOLD. SIZE AND TAP IN MAGOMENI MODEL AREA ()

Zone

Remarks

Blockl Hou- | Pipe. | House-| House-{ Water Tap Number Insta-| Water | Salaryi
Nug- | se | Conne-{ hold [hold |Meter |Totall _ Leakage lation Charge Num-~
ber | No. i ction | Nunberj Size With | Withoutl Year | She/M | Shs/H | ber

F 197 2 4 11

F 199 1 7 21 4 1 311,96 | 437 71 101

F 201 1 8 25 4 4 101

F 34 1 6. 29 4 411,964 - _

F 32 1 b 22 4 2 211,964 437 205

F 30 1 7 29 i 111,964 437 205

F 28 1 4 18 4 4 1,864 | 437 205

F 26 1 2 18 4 b 111,966 | 437 205

F 24 1 5 16 4 3 111,966 | 437 205

F 22 1 1 18 4 3 11,966 437 205

F 20 1 4 14 4 J 11,9661 437 205

F 44 1 H 21 1 ~111,960 437 ] 20

F 47 1 ] 13 1 1 71 437 74 205

F 45 1 5 20 1 1 1,985 | 437 71

r 2 1 B 19 1 151,968 | 437 [ 4,000} 205

F 4 1 2 11 5 5 7| 437 71 205

F 6 1 4 30 I 1 70 43 ? ?

F 8 1 3 23 3 J 7 437 7 ?

F 10 1 ] 15 2 21,9671 4373,200| 101

F 2 1 4 21 1 1 437 ? ?

F 4 1 8 24 2 i 111,966 437 - 7| 205

F 6 1 4 15 1 1 2 437 ? ?

1o 17 1 J 12 1 11,964 | 437 ? ? _
¥ 178 1 ] 24 1 111,863 437 12,420 71 2,070x6
F 181 1 4 20 11 111,986 847 | 6,300 7 | D76+B771,Restaurant
F 18 i 4 18 1 11,964 | 437 [10,300 ? '
F-| .18 1 2 4 ] 1 5(1,864 | - 671 7y ?

F 14 1 4 18 1 411,966 | -437 ? 2

F 12 1 ] 18 4 2 211,465 437 14,000 7

F 10 i 5 15 3 2 11,465 437 | 3,845 ?

F 8 1 3 20 3 2 11,971 437(2,075 ?

F 51 1 4 16 1 111,976 - 437 12,075 ?

F| 53 2 i 18

F 13 1 5 14 1 111,965 437 ? 7

F 11 2 5| 21 o o

F g 1 2 12 ] 61,965 | 437 ? ?

F 7 2 1 26

F 5 i 8 21 4 d 111,969 437 ? ?

F 3y o~ - - : - - | Under Build
F 1 1 2 7 -2 2 437 205 _ o
F 3 1 4 17 2 1 i 437 205

G 2 1 1 12 g 911,989 | 833 ? ?

G q 1 6 12 i 111,964 | 437 ? ?

H ] 1 8 20 2 2 1,964 431 ? ?

& 8 1 1 6 7 711,987 437 ? 7

8 ] - - " o ]

G 12 1 5 17 1 11,989 437( 7 ?

G 1 1 5 23 1 11,4879 431 7 ?

G 16 1 2 12 1 1 1,967 | 437 ? ?

G i8 1 1 18 . B 611,983 | - 437 ? i

G 20 1 2 16 -3 31,987 437 ? 2

G 22 1 1 8 T 711,970 | 437 71 7

G 24 1 ] 20 1 11,970 437 ? ?

G 26 1 1 15 1 1(1,978 | 437 7] -7

G 28 1 4 14 1 11,972 437 ? ?

G | 30 1 4 7 3 © 311,964 437 ? ?

G 32 1 2 14 3 341,964 437 ? ?
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TABLE B.3.3 STUDY OF HOUSEHOLD STZE AND TAP IN MAGOMENT MODEL AREA - (6)

Block Hou- | Pipe { House-{ House-| Water Tap Number | Insta-{ Water | Salary] Zone Remarks
Num- | se | Conne-| hold .| hold | Meter | Total Leakage - | lation] Charge Num-
ber [ No. |ction ) Numben Size With_ | Without] Year | Shs/M | Shs/M | ber
H 34 1 4 14 1 111,964 437 1 ?
G 36 2 {9
G By 1 3 B 2 211,964 437 ? ?
G 40 1 1 18 1 111,968 437 ? ?
G 15 2 3 ‘13
G 17 1 5 10 1 111,962 437 ? 7
G 19 1 ] 12 1 111,964 437 ? 7
G 21 1 5 17 1 11,984 | 437 ? ?
G 23 1 3 6 1 1 1,964 | 437 ? 2
G 5 2 6 21 '
G 27 1 1 7 4 411,970 437 ? 2
G 29 1 3 15 5 5 1,964 437 ? 7
G 31 1 B 10 1 111,964 | 437 ? ?
G 33 1 3| 18 3 311,964 437 ? ?
G 35 2 4 20 )
G 37 2 g 15
G 39 2 5 11 ) _ _
G 4] 1 2 16 i B 1,964 | 437 7 ?
G 43 2 81 23 :
G -45 1 4 14 4 41,9641 437 ? ?
G 47 1 4 17 | 411,964 437 ? ?
G 49 1 i g 2 211,964 437 ? ?
G | 51 1 6| 17 3 311,964 | 437 71 2
G | 53 2 2 k]
G 194 H 2 10 1 111,872 11,464 ? ?
G 192 1 3 21 i 1 11,964 | 437 ? ?
G 190 11 4 19 1 1 1,864 ? ?
G188 - - - :
G 186 1 3 11 4 411,964 ? ? ?
G 184 1] B 18} 1 111,964 ? ? ?
G | 182 1 8 27 1 1 1,864 | 437 i ?
G 180 1 2 17. 4 411,964 | 437 ? ?
SA 20 1 3 9 1 ? 7| ? ? ? 7 | Bar
SA | 173 2 3 13 o
SA 18 1 4 16 6 611,988 | 437 2| 218
S4 | 185 1 6 17 1 1 ? ? ? ? ?
“SA 16 2 1 10 |:
SA | 14A 1 1 3 4 4 ? ? ? ?
SA 12 2 4 15
SA 1 9A 2 11 30 _ '
5S4 | 10A 2 3 20 : 8,000 Disconneciion
SA -8 2 41
54 1 192 1 5 17 i -1 71 437 72| 216
gA .l 8 2 4 i5 _ ' : _ _
SA | 1 7 14 6 6 {1,986 | 1,464 [10,000 | 216 | Guest House
SA | 224 1y 3 14 1 111,984 ? ? 21
SA | 25| 2 3 6 :
1. SA 206 1. Ty 24 : 1 111,938 437 13,95¢ | - 7
.54 | 208 o2 11 -5 '
oA 2 1 4 8 1 - 111,971 437 216
SA 1 A01 - - - : ' Under Build
SA ‘1 A02 - - - : Under Build
SA | 308 21 1 "1 _
SA | 324 2 11 .6
SA | 230 2 1y 70 - : R
SA | 206A 1 6. 19} 1 111,888 437 71 216
1 ) 11 3 3 7 7 ? 7

SA 1 202]
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TABLE B.3.3 STUDY OF HOUSEHOLD SIZE AND TAP IN HAGOHENI HODEL AREA  (7)

BlocH Tlou-

Num-
ber

56
No.

Pipe
Conne-
clion

House-
hold
Number

House-|
hold
Size

Water
Heter

‘Ta

Number

Total

Leakage

With [ Without

Instaf'Water
lation Charge
Year | Shs/M

Salary
Shs/H

Zone
Num-
her

Remarks

A3
A4
A05
A6
216
217
2188
2184
218C
218
231
213
214
212
2084
107
209
A08

210

211
A2
AG13
A09
A010
A0l

201
AD14

199
AlD
Al§

191
10B

197

198

180

et DB B2 B DD DO DD DD B B DD DD e [ o L) B B3 BY bt DD 00 b ek e e b BB B B BB

o]

- DD B BRI DD B —

B DN =t BNt = DD

1

EOAT = = | i GO e e DO PR bt bt (ol e ek bk DD et e s P05

B bt Gl ok T Gl bk ] bt BN bk ek ek [ et b b ] bk e et et bt BN bk P STY ET) G ek gk ks ]

—

Py

e - .
e T S e D WD W DO YD LD DD =] D O e AT e e

[
LI = R}

ju—y
EI = B = - e =~ R B o = o o~ B4

f—t

B2 -
Dm0 | oo o3 a0

[

[y
=

T L B Lo B

[, B VO N ]

1,889 | 437

2| 437
2| 437

1,988 | 437

1,988 | 437

71 43

1,988 ?

71 437

1,884 | 437

1,080 | 437
1,08 2

[E-ER L A L]

216
216
216
216

218

216

- 216

216

tnder Build

Under Build
Under Build
Under Build

Under Build
Under Build

Under Build -
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TABLE B.3.3 STUDY OF HOUSEHOLD SIZE AND TAP IN MAGOMENI HODEL AREA  (8)

Block Hou- | Pipe | House-} House-| Water Tap Number Insta-| Water | Salary| Zone Remarks
Nut- b se | Conne-{ hold | hold | Meter | Totall  lLeakage lation Charge Num-
‘Lber _{No, | ction | Number) Size With | Without! Year | Shs/M | Shs/M | ber
SA | 162A 2 2 200

SA | 1638 1 5 5 1 1 2| 437 21 216
S& | AZB 1 ! it 10 10 ? ? 21 - Rar & Guest House
SA | 174 2 1, 9] :
SA 1115 2 1{ 8

SA 171 1 2 B.1. 1 ] ? 437 71 216
SA 171 2 4 18

- 8A 166 2 4 17

SA 165 2 2 15

SA 170 2 2 12

SA 169 2 1 & .
SA 164 1 3 21 i IR 1,975 437 71 216
SA | 163A 2 K| 12

SA 160 pA b 17

SA 161 2 6 16

SA 159 1 7 21 1 1} ? ? ? ?
SA 158 1 5 5 5 g ? ? ? ? | Guest House
54 | 1584 i 1 3 1 1 ? ? 7 ?
- GA 157 1 1 18 1 111,980 437 7| 205
54 | 1954 2 3 13

S4 11558 2 i 9

SA | 156 1| 9 2 1 1 ? ? 7| 2
sS4 |.154A pd 1 11

SA | 154 2| 1f 2

SA | 158B 2 I B

SA "33 21 1 9

Sa | 159 2 1 7 .

SA | 153 11 1 8 1 1 1,975 437 71 205
SA 152 4 2 13

sS4 | A27 2 1 4

SA 305 1 2 12 1 171,989 ? ? 7
S8 | 181 2 1 T

SB | 2B il 1 T 3 311,885 437

SB | 304{ 2 1 :

SB 302 2 2 107

S8 149 2 1 7 .

SB 218 1 1 5 41 © 411,987 437

s | 300 1 3 11 3 311,883 437

88 | 151 2 1| 1

sB{ M) 2 1 10

SB 148 2 1 0

5B 298 2 1 81|

S8 1308 | .2 2 5 _ -

SB 1328 1 1 4 3 : 311,985 437

SB | 34B 2 1 4.

SB 146 1 4 19 1 1]1,870§ 4371

S8 | 236 1 1 10 5 511,980 437

ss {B1 | 2| 1 6

SB | 144 1 1 15 3 - 311,989 437

SB 143 | 2 5 18 -

-8B 142 1 1] - 12 3 311,978 | 437

SB | 146 = 2 1 6

S8 | 296 2 1 i4

8B [ 1294} . -2 4 16

S8 1 1391 2 1 8

B} 135 -2 1 9 , N _

SB. 138 | 1 1 7 1{ - 111,975 437
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TABLE B.3.3 STUDY OF HOUSEHOLD SIZE AND TAP IN MAGOMENI MODEL AREA (3)

Block Hou- | Pipe | House-| House Water Tap Number | Insta-] Water | Salary| Zone | Remarks
Num- { se | Conne- hold {hold |Meter [ Totall Leakage lation Charge Num~
ber_iNo. | ction | Numberj Size With | Without! Year | Shs/M { Shs/ | ber
SB | 1238 i 4 20 3 1(1,879 431
SB 136 2 1 23
SB | 132 2 1 8 _
5B 131 1 1+ 20 1 11,988 437
SB 295 2 1 5
SB 43 1 1 12 2 21,987 437

= 5B 303 2 1 5

| B | 129 2 3] 10 _
5B 232 1 1 it 3 31,988 437
SB | 128 1 5 20 1 111,982 437
SB {1264 1 2 16 1 11,980 437
5B YA 1 1 7 1 141,987 437
SB 124 2 41 18 '
B i 125 2 5 8
SB 128 1 4 g 111,968 437
SB 225 1 § 22 1 _ 111,976 437
SB Y1234 ) i 10
SB | 127 2 1] 12
SB 122 2 1 T
SB- 11044 2 6 22
- SB | 104B 2 4 23
5B 120 2 1 T
SB B3 1 5 20 1 111,976 437
SB 119 2 2 11

)
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4. FLOW MEASUREMENT IN DISTRIBUTION PIPE
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(3) DISTRIBUTION PIPE FLAW

TME B.4.1
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* 5. DETERMINATION OF ROUGHNESS COEFFICIENT
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TABLE B.5.1 GENERAL INRORMATEON OF DETERMINATION OF C-YALUE

Description - No. 1 No. 2 No. 3
Date ' 18. Aug, 90 18 Aug 90 22, Aug, 90
Time _ 6:42- T7:11 6:46- 7:15 17:13-17:42
ﬁ§§ Pipe Material Cl Cl Cl
4 Age 31 21 31
Diameter (mm) 150 315 200
Distance(m) _ 200 357 o137
Gauge Elavation - Up{m) 100. 88 40. 41 15. 317
Gauge Elavation - Down{(m) 98. 91 38.62 14. 97

- B.5.2 —



TABLE B.5.2 C-VALUE MEASUREMENT (No. 1)

Time | Up Side Pressure |Down Side Pressure | Differ-|Flow Yelo-
Effectivel Absolute |Effective| Absolute | rence city
(Min- | (Measure) {(Measure) _ Energy
ute) | ({bar) {(m) {bar) (m) {(my {1/see) | (mn/5s)
1 2,14 122.08 1. 65 115. 41 6.67 | 16.8 0.951
i 2 2. 14 122.08 1.69  115.81  6.27| 16.8 0.951
o 3 2. 11 121.178 1.62 115. 11 6.67 16.9  0.9857
4 2.15 122.18 .70 115.91  6.21 16.3  0.923
5 2. 16 122. 28 1.68 115. 71 6.57] 16.6 0.940
; 2.12 121. 88 1,63 115.21 6,67 16.6  0.940
T 2.13 121.98 1.65 115.41  6.57 17.6 . 0.996
8 2.11 121.78 1. 61 115.01 677} 17.4  0.985
9 2.10 121.68 1.59 114. 81 6.87 | 17.1 0.968
10 2,11 121. 78 i.63  115.21 6.57 1. 16.8 0.951
11 2.10 121.68 1.61 115. 01 6.67 | - 16.7  0.946
12 2.10 12168 162 11511 6.57 | 16.4  0.929
13 2,10 121.68 1.62 115. 11 6.57 | 16.8  0.9851
14 2,12 121.88 1.65.  115.41 6.47 | 16.9  0.857
15 2. 10 121,68 .83 115.21 - 6.47 |- 16.9 0.957
16 2.11 121,178 L. 64 115.31.  6.47 | 16.8  0.951
11 2.12 121.88 1.65 115. 41 6.47.| 16.5 0.934
18 2.12 121.88 1.65 115.41 647 17.5  0.991
19 2.10 121. 68 1.62 115.40 6,57 | 17.8 1.008
20 2.09  121.58 1.59  114.81  6.77 |- 16.9  .0.957
21 2.10 121. 68 1.62 115. 11 5. 57 1.7 1.002
22 2,09 121.58 1.59 114.81 6. 77 16.9  0.957
23 2.10  121.68 161 115.01  6.67 | 17.3 0.979
24 2.09 . 121.58 1.61 115,01 6.57 | -16.9  0.957
25 2,10 121.68 1.62 115.11 . 6.57 | 17.1  0.968
26 2.08 121. 58 1. 60 11491 6.67 | :16.8  0.85]
27 211 121,78 164 115.80 647 1.7 1.002
28 2.08 121,48 1. 5% 114.51  §.97 17.5 0.991
29 2.07 121. 38 1.57 114,61 6,17 17.1  0.968
30 2.017 121. 38 1.58 114.71 . 6.67 17.4  0.985
Differ- L _
-Time rence Gra- Flow Velo- = C-VALUE
% Energy dient S ey o
e {(Minute) (m) (0/00) (1/sec) {m/s) :
AVERAGE b - 10 6059 -32.85 16.9  0.956 58
11 -20 .55 82.75  16.9 0.958 - 57
21 - 30 6.67 33.35 1.2 0.916 .57
Total .60 33.02  17.0 0.963 57.
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TABLE B.5.2  C-VALUE MEASUREMENT (¥o.?2)

Time | Up Side Pressure Down Side Pressure |Differ—| Flow Yelo-
Effective| Absolute | Effective| Absolule | rence . city
(Min= | (Measure) (Measure) Energy
ute) | {bar) . ‘(m) {bar) {m) {m) [(1/sec) | (n/s)
1 0.66 47.01 0.63 44. 92 2.09 | 105.2 0.953
s 2 0.68 417. 01 0.63 14. 92 2.09 | i14.1 1.034
¥ 3| - 0.86 47: 01 0.62 44.82  2.19 | 106.6  0.966
4 0.68 47.01 0.62 44.82 2.19 | 112.9 1023
5 0.65 46. 91 0.61 44,72 219 | 107.5  0.974
6 0.64 46. 81 0.61 44,72 2.09 | 113.3 1.026
7 0.64  46.81 0. 60 44, 62 2.19 1 '103.4  0.937
8 0.64 46.81 0. 60 44.62 2.19 | 106.7 0.967°
9 0.64 . 46.81 0. 60 44762 2.19 | 108.3  ¢.981
10 0. 64 46.81  ° 0.860 44.62 2.19 | 109.7  0.994
11 0.63 46. 71 0.60 44.62 2.09 | 109.7  0.994
12 0.63 46. 71 0.59 44,52 2.19 | 110.5 1.001
13 0.63-.  46.71 0. 59 44.52 2.19 | 108.4  0.982
14 0.62 46,61 0.58 44. 42 2.19 | £15.2  1.044
15 0.62 46.61 0.57 44.32 2.29 | 109.9 0.996
16 0.62  46.61 0.57 44,32 2.29 | 113.3  1.026
17 0.62 . 486,61 0.56 - 44.22 2.39 ] 114.1  1.034
18 0.61  46.51 0. 56 44,22 2.29 1 113.9  1.032
19 0.61  46.51 ~0.58 44.22 2.29 | 116.2  0.998
20 0. 60 46.41 - 0.56 . 44,22 2.19 | 112.t ~1.015
21 0.60  46.41 0. 56 44,22 2.19 ] 114.4  1.036
22 0. 60 48. 41 0.56 4. 22 2.19 | 109.5 0.992
23 0.80 46, 41 0.55 - 44.12 2.29 | 117.6  1.065
24 0.59 46. 31 0.55 44.12 2.19] 111.1  1.006
25 0.58  46.21 0.55 44. 12 2,09 ] 119.1 1.079
26 0.58 46. 21 0.54 44.02 2.19 ] 11,0 1.006
27 0,67 46. 11 0.54 44.02 2.09 | 115.7 1.048
28 0.57-  46.11 0.53 13.92 2.19] 120.2  1.089
29 0.586 46. 01 0.58 43. 92 2.09 | 117.7- 1.086
30 0.56 . 46. 01 0. 53 43. 92 2.09 | 115.8  1.049
Differ-
Time  rence Gra-  Flo¥ Velo-  C-VALLE
: : - Energy dient _ city
K (Minute) {m) (0/00)  (1/sec) (m/s)
" AVERAGE - 1 - 10 2.16 6.06 108.8 0.9886 81
11 - 20 2.24 6.28 1117 1.012 82
21 - 30 2.16 6.06 115.2.  1.044 86
Total. 2,19 .13 111.9 1.014 83
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TABLE B.5.2 C-VALUE MEASUREMENT {No.3)

Time | Up Side Pressure [Down Side Pressure |Differ-t Flow Vaelo-
Effective| Absolute |Effectivel Absoluie | rence city
{(Min- (Measure) (Measure) Energy
ute) | {bar) {m) (bar) (m) (m) {1/sec) | (n/s)
1 0. 48 20,17 0.42 19.17 1.00 224 0.713
2 0.50 20. 37 0. 42 19. 17 1. 20 22.6 0.720
3 0.50 20. 317 0.42 19. 17 1.20 22.4  0.713
i 0.50 20. 31 0. 40 18,917 1.40 22.6  0.720
5 0.50 20. 37 0. 40 18. 97 1.40 23.3  0.742
6 0. 50 20. 37 0.42 19.17 i.20 21.5  0.685
1 0.50 20. 317 0.42 19. 17 20| 22,7 0,723
8 0. 50 20. 37 0.42 19. 17 .20y 23.1 0.738
9 0.50 20, 31 0.42 19. 17 1.20 20.9 0.668
10 0,50 20, 37 0. 42 19. 117 1.20 22.2  0.707
11 0.50 20, 317 0.42 19.17 1.20 20,7  0.659
12 0.51 20. 47 0. 40 18. 917 1.50 20.5 0.653
i3 0,51 20. 47 0.42 19,17 L. 30 22.1  0.704
14 0.51 20,41 0.42 19. 17 1.30 | 23.9  0.761
15 051 020,47 0.42 19,17 1. 30 22.3 0.710
16 0.51 20. 41 0.42  19.17 1. 30 22.0  0.701
117 0.51 20, 41 0. 42 19. 17 1.30 { 23.3 0.742
18 0.51 20. 47 0.42  18.17  1.30| 20.9  0.697
19 0.51 20. 417 0.42 1917 1.30 23.4 0,745
20 0. 51 20. 417 - 0.42 1911 1.30 22.9 0.729
21 0.51 20. 47 0. 42 19. 117 1.30 22.4  0.713
22 0.51 20, 41 0.42 1911 1. 30 22.3  0.710
23 0.51 20. 47 0.42 19.17 1.30 21.5 0.685
24 0.5% 20,47 © 0,42 19. 17 1.30 21:9  0.697
25 0.5y . 20,47 0.42 19. 17 1.30-} 22.7 0.723
26 0.51 20. 417 0.42 19, 17 1.30 22.T  0.728
27 0.51 20. 47 0. 42 19.17 130 | 22.0 0.70l
23 0.51 20. 41 0. 42 19.17 1.30 21.4  0.682
2% 0.51 20. 47 0.43 19. 21 1. 20 21.6  0.688
30 0.50 20. 81 0.42 19,17 L. 20 22.3  0.710
Differ- _ o
Time rence Gra— Flow Velo-  C-VALUE
e ! Energy dient city '
e " (Minute) {m) (0/00) (1/sec) (n/s)
AVERAGE 1 =10 1.22 8. 91 22.4  0.M13 11
i1 - 20 1.31 . 9.57 22.3  0.710 68 -
21 - 30 1.28 9.35 22.1  0.703 68
Total 1.27 9.28  22.3  0.709 69
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1. HYDRAURIC ANALYSIS



1.1 Analysis Case

A L



TABLE C.1.1 [YDRAULIC NETWORK

ANALYSIS CASE IN 1995

Analysis Case Measure Time'
CASE A Current System Hourly Maximum & Hourly Minimum
CASE C Existing Pipe Connection ditto
CASE D ‘Additional Main Pipe ditto
CASE E Setting Up Middle Zone ditto

R i
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DAR- BS SAIAA“ NETHORK ANALYSIS — MAXIMUM DEMAND IN 1995 {(CASE &)

NODE NODE TYP DUAM CVALUE LENGTH  FLOW. VEL. GRA. LOSS

115 141 K 200. 70, - 700, 6579, .42 89.06 62.34
117 118 H 150. 65 1900, ~310. .20 -1.46 -2, T
i20 121 H 250, 115, " 1120. 11460, L7000 33047 37.49
120 121 H 200.  110. 1120. 6095. 25 33.%1  37.93

L0 8.97 14.3%
A5 4. 95 1. 58
.52 19.48 0 244
L2613 5.65
. B3 3.24 .97
L1 9.13 4. 56
.92 11.78  15.32
1.0 12.34 $.87

200, 110. 1600. 2989
450. 120 400. 19992
200, '100. 1255.  4133.
200. 110. 500, 3388
200, 110. 300. 1722,
200, 1l0.  500. 3018
150.  95. - 1300. 1403
150.. 110. 800.  1665.

[,
)
=)
e
]
(=)
= o
— et = 0D N3 B3

—

153 144 125. 80. 150, 497. AT 5. 18 4. 34
123 154 150.  110. 1200, -1417. -.93 -9.16 -10.99
162 124 150, 80, 1200, -1298.5 ~-.85 ~13.97 -16.176

[
an
p—
—
en
o
== === = = =l = == =~

.38 3.21 4.82
-1.33 ~31.86 ~-41.42

150.  80. 1500. 585.
150.  80. 1300.  -2023.

szzzassss sos sfMz s=wsszozssM== =CUM/D= =M/S= =1/1000=  ==M=
100 101 K 2 1350, 110, 1820. 201083.5 1.83 1.97 3.59
100 f02 H 2 800. 110. 1820. 3716.9 * .09 .02 .03
101 104 H 2 1350. 110. 1030. 205083.7 '1.63 1. 91 2.03
102 103 W 2 700, 1lo. 2100 1406.2 .04 .00 .01
ég 104 105 H 2 1350. 110, 1900, -197889.5 1.60 .82 3. 64

105 106 H 2 1200. 105. 2500. 141422.2 1.45 1.99 4. 98
105 108 H 2 750, 110, 1440. 19429.8 .51 . 46 . 66
105 110 H 2 525, 110, 35, 15842.% .85 1.78 060
105 156 ® 2 450, 110. 1200, 20493.8 149 6.08 1.30
150 115 # 2 450, 110. 1300. 11053.2 .80 £. 94 2.82
106 107 H 2 1200. 105, 3420, 89931.8 .92 . 86 2.99
167 143 H 2 375.  80. 1435. 4476.1 .47 1. 60 2.29
107 146 H 2 - 376,  80. 825. 17633.6 1.7%9 18.93  15.62
107 23T H 2 1080. 100, 2400, 59691.5 .89 .85 2.03
287 307 H 2 1050. 100, 1600. 59691.5 .80 .85 1. 35
108 109 H 2 750, 115 1810. 152013 .40 L2 .49
108 113 H 2 800. 115. 2280. 1079.1 .02 .00 .00
109 142 H 2 375, 80, 960. 639.3 .07 . 04 . G4
109 143 H 2 375, 80, 2315, C1284.4 TG 3.93 9.10
109 208 H-2 600. 115 1530, 40589.2 .11 .07 11
110 111 H 2 525. 1i5. 14835, 8677.5 .46 .54 .83
1i0 117°H 2 150, 95. 55, 1673.7 1.10  16.33 .80
i1 112 H 2 825 114, 240. 1678.0 .02 . 60 .00
111 114 ® 2 525. 115, 3000. 1844.7 .10 .03 .09
114 142 H 2 378 80. 1220, 1318.5 .14 17 .20
115 116 H 2 150. 65. 2000. 930.5 .61 11.12 22.24
104 118 H 2 200, LI5, 200. 3194.0 1.18 9. 34 1. 87
118 161 # 2 200. 115, 1600. 2060.3 .76 4. 11 6.58
i61 162 H 2 150. 115 500. 2050.3 1.34  16.69 8. 35
116 162 H 2 150, 65. 1700. ©-932.5 -.81 -11.16 -18.98
115 11710 2 200, 0. 2275, -1215.1 -.45 -3.91 -8.8%0
115 120 H 2 480. 120. 1000. 41264.0 3.00 18.9%F  18.91
115 "128 H 2 200. 70. 1370. 2539.4 .84 15.30  20.96

4 1

2 2

2 1

2 5

2 0

2 1

2 ]

2 4

2 9

2 4

2 1

2 5

2 6

2 B

2 5

2 2

2 0

—_
ot
on
Jam
[
K
=
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DAR-ES-SALAAM: NETWORY ANALYSIS - MAXIMUM DEMAND 1N 1995 (CASE A)

NODE NODE TYP DIAM CVALUE LENGTH  FLOW. YEL. “GRA. LOSS

s=mz===== === z)M= =s==sz sssMs= =CUM/D= =M/S= =1/1000=  ==M=
124 125 2 100. 75 545 -85.1 -.18 -1 =40
124 127 ®2 150, 80. 1800, -1862.3 ~-.89 -15.33 -27.60
i25 126 H 2 150. 80. 1040. -1202.9 -.79 ~12.18 ~12.87
N 126 127 § 2 150. 80.  650.  ~1670.2 ~1.09 -22.85 ~-14.53
1 127 128 H 2 200. 70. 700. -8777.7 -1.39 -31.91 -22.33
128 129 H 2 300. 70. 950.  -6264.9 1.03 11.29 10.73
128 131 B 2 150. 65. 1050.  2714.4 1.78 80.59  84.62
128 132 # 2 300. 100, 1430.  7177.2 1.18  T.51 10.73
129 126 H 2 100. 60, 2640. 2179 .41 8.93 2622
129 132 H 2 400. - 110.  480. 308.1 .03 .00 .00
130 131 K 2 150. 65.  850. 133.1 .09 . 30 .26
130 (47 B 2 200. 70. 350, -3467.8 -1.28 -27.23 -9.53
147 141 B 2 200. T0. 800. -5097.6 -1.88 -55.54 -33.33
147 148 H 2 150. 115, 1600.  -1828.7 -1.20 -13.52 -21.63
148 149 ¥ 2 150, 115, . 400.  -5981.1 -3.92 -120.96 ~48.38
149 150 H 2z 200. 115. 950, -5981.0 -2.20 -29.80 -28.3]
131 129 B 2 150. §5. 725. -3081.1 -2.02 ~101.88 -73.87
132 133 H 2 400, 110. .200.  7485.3 .69  1.68 .34
133 144 H 2 300. 70. 1020.  2092.3 .34  1.48  1.51
183 137 H 2 150.  65. 1540 117.8 .12 .52 .80
133 145 H 2 150. 65, 1740. 3413 .22 .14 3.08
134 160 K 2 400. 110. 500, 22541 .21 .18 09
160 135 H 2 400, 110.  330.  6794.3 .83  1.40 .46
156 225 H 2 150. 75. 850. -1610.6 -1.05 -23.55 -20.02
137 158 H 2 200. 75, 750 942.2 .35  2.15 1.6l
157 158 H 2 200. 75 600. 348.9 .13 34 21
158 159 M2 150. 75 750. . 276.2 . .18 .90 .68
134 144 R 2 300. 70. 1025.  6737.4 1.10 12.92 13.24
134 146 B 2 400. 110 1005, ~-15532.0 -1.48 ~6.47 -6.50
134 224 H 2. 200, 90. 1160 5.6 .03 .01 .02
185 136 B 2 150, 75.  640.  1Hid. 4 73 11.91  T.62
135 137 0 2 250. 80.  940.  4730.1 1.12 12.74 11.98
136 .138 K 2 150.  65.  600. 838.3 .55  9.17 - 5.50
136 225 W 2 150. 65,  340. -1947.3 -1.28 -43.60 -]4.82
137 138 H 2 150. 65, 420. 429.6 .28 2.66  1.12
138 156 W2 200. 70. 410.  -50L.7 -.18  -.76  -.3I
139 156 M 2 200. 70.  250. 139.7 .05 .07 .02
139 157 H 2z 200. 70. 350. . 7928 .29 .78 62
140 157 H 2 200, 70. 680.  -448.9 -1 - 61 -4l
189 225 0 2 150. 65. B50. -1395.2 -.91 -23.53 -20.00
& 140 159 W 2 150.  65. 1140.  156.6 .10 .41 - .47
b 145 159 H 2 150. §5. 600. 746 .05 .10 06
200 201 H 2 525. 115, 3650. 52563.7 2.8%1 15.11 55,15
200 202 H 2 525 115, 3650.  2446.7 .13 L0519
200 210 H 2 600. 115 5000.  34848.5 1.43  3.69 18.4%
201 203 H 2 525. 115, ~900.  497%0.0 2.66 13,67 12.80
202 204 H 2 525 115, 970 325.7 .02 .00 .00
203 205 M 2 525, 115,  100.  29455.4 1.57  5.18 .52
205 229 H 2 400. 115.  990.  4000.9 ~ .37 .48 .48
205 207 H 2 525.. 115, 460,  25094.2 1.34  3.85  1.77
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NODE NODE TYP DIAM CVALUE LENGTH  FLOW. VEL. GRA. LOSS
zzzsszzzs maz affs ==sss= =ssli=s :CUM/D: :M/S: :1/1000: ==M=

206 229 H 400. 115, 985.  -2611.6 -.24 .22 - -2
207 230 W 2 525. 115, 1125 229069.9 1.22 3.25 3. 66
207 209 H.2 600. 115  3800. 487, .02 .00 .01
208 231 H 9259, 115, 1970, 21853, 1. 17 2.98 5. 87
%% 208 230 H 525. 115. 1125, ~20345.2 -1.09 -2.61 -2.94
210 218 K 450. 110. 2700. 28001. 2.04 10.84  29.27
210 233 H 300. 95. 2920.- 5354, 1. 04 6.99  19.24
211 212 H 400, 110, 18%0.  -1161. -1 - 0% - 10
211 233 W 300. 95. 2925,  -6219.6 -1.02 -§.83 -18.32
212 213 H £50.  100. 1145. 310. .20 . 66 .18
212 214 H 400. 110, 1875, -78%7.0 -.73 -1.8% -3.4%
212 232 °H 2.-°250. 100. - 1895, 5171, 1.22 9.97  18.89
215 216 W 400. -110. 1435, -1010.8 -.909 -. 04 - 06
216 364 H 300. 100. 2385. - -3925.8 -.64 -2.46 -5.8%
21T 232 H 250. 100, 1990. -3658.0 -.86 -5.24 -10.43
217 304 H 300. 100. 1654, 17571, .29 . 86 .92
218 214 H 400. 110. 2100. 8307, .82 2.31 4.85
220 228 H 450. . 110. 1025. 11885. . 86 2.22 2.28
220 231 H 525. 115, 1970, ~128%6.0 -.69  --1.12 -2.121
221 222 H 300.  90. 645. 990, .16 .23 1
221 2231 300. 30. 1625, 3445, . 96 2.35 3.81
221 228 300. 100, 1270. -9813.5 -I.61 -13.39 -17.00

-5 =2.06 -2.31
- 14 -3.87T -3.49

300. 90. 1125,  -3206.
300. 90, 900.  -451T.

[ %1
(%]
L)
o
(-]
o
=]

224 226 200. 90. 435,  -2300. .85 ~8.01  ~3.48
225 240 250. 9%5. 400,  -1847.9 -—.44 - ~-1.63 -. 65
226 240 H 250. 95, 675, -3632.3 -.86 -5.69 -3.84
225 240 H 550. 115 400. =-177192.2 -.87 -1.62 —. 69
240 307 H 550. 115. 1675, -38655.2 -1.88 -6.82 -11.43
225 240 H 300. 1o0. 400. -3142.0 -.51  -1.63 -. b5
240 325 1 300, 100. 1600. ~999. 16 - =020 -3
240 241 H 300. 80, 350. 7916, .30 10.94  3.83.

1
1.16  10.94 3.83

240 241 H 2 250. 80.  350.  490L.3 1
135 241 # 2 250, 90.  600.  -3761. .88 ~6.71  -4.02
160 241 H 2 250, 90,  850. -2917.4 -.69 -4.19 -3.56
160 241 W 2 200. 90. 850. -1622.3 -.60 -4.20 -3.57
225 312 B 2 400. 110. 1245, 12716.7 1. 17  4.47  5.5%
226 234 # 2. 250. 100, 1775. -2543.9 -~ 60 -2.68 -4.75
228 304 H 2 300. 100.  645. -2286.5 ~-.37  -.90  -.58
234 304 H 2 250. 100. 1995. -3733.0 -.88 -5.46 -10.89
300 331 W 2 375. 75, 50, 5850. .61 2.95 .15
331 301 H 2 375. 75 1515, 5074. .32 L90 1.36
331 310 H 2 2500 70. -2415. 1234 .28 136 328
301 320°H 2 875 75. 1895, -3017.9 ~-.32  -.87 -l.64
302 303 W 2 200. 75. 700. ~2476.5 -.91  -12.86 -9.00

-1.66 -38.85. -31.08
=22  -1.6% -~L.79
. 98 L. 9% .03
“1.49  11.58 4.86
-1.35% -12.80 -7.68

200. 75.  800. -4502.
150, 65, 1100. -3249,
550. 115, 275. 19B16.
300, 100, 420. 8071,

375. 15, - 600, -12928.

o
(=
o8]
T
]
o
=== = = = =]
1

NNMN.MMMMNNNMMNNNNNNNMNNNMNNNNNNNNMNNNMMMNE\JNNNMMMNN

&
L]
wn
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=
<
=
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DAR-ES-SALAAM NETWORK ANALYSIS - MAXIMUM DEMAND IN 1995 (CASE: &)

NODE NODE TYP DIAM CVALUE LENGTH  FLOW.

:::::;;—.:: Sm :MM: suozen mmzi=s :CUM/D:
305 311 H 2 200. 70. 1415, 1472.6 .
305 321 K 2 375. 715. 1475. 7452. 8
306 307 M 2 375 75, 700, -16452.7
306 S22 0 2 150. 65 B850. . 1700.4
308 307 H 2 550. 115. 2825. -3719.2
308 326 H 2 350. 115. 1100. 22781.9
309 325 H 2 300. 100. 2600, 3995.8
310 311 H 2 250, 70.  1125. ~1609.5
310 314 M 2 250,  80. 1600, 1428, 8
311 %12 W2 200, 70, 2485. -1859.1
312 323 H 2 400. 110. 1050..  6280.4
$12 324 H 2 200.  70. 1600.  3465.7
313 314 H 2 200. °100. .950.. 3532.7
313 330 H 2 400. . 110..°1900.  ~3742.8
330 323 H 2 400. 110. 1450. -3742.8
814 3151 2 200. 100. 1000. 4211.1
317 324 M 2 200. 70. 1365. -910.8
321 328 W 2 150. 80.  650. 2004. 6
320 328 H 2 150, 85, 1100, 523.3
302 328 W2 150. 85 1150. 674. 2
328 329 H 2 -150. 5. 1100.. 286.0
301 329 H 2 150. B5..  550. 2314.2
302 320 H 2 150. 115 1500, 483.0
320 318 W 2 200.  75. . 800. 1453. 1
326 320 H 2 350. 115. 1200.  19335.5
320 318 H 2 350. 115. 1400, T175.8
318 327 B 2 350. 115 900. 2840. 4
327 319 H 2 350. 115 600.. 340. 8
350 351 H 2 200. 115. 4015, 4039. 5
350 353 H 2 75. -115. 5000. 257. 8
350 352 H 2 150. 65.  985. 1031. 4
315 316 H 2 200. 75. 3600.  4033.0
103 203 H 2 '100. 1I0. 60.  880.0
106 115 H 2 300. 110. 20.  -514%0.4
318 329 H 2 150. . 65, ~ 500. 107. 6
203 236 H 2 600. 110, 1100, 19583.1
236 219 B 2 600. - 110. 4100.  19583.1
219 304 H 2 600. 110. :-2500.  37519.5
218 219 H 2 400. 3200. - 17936.4

110,

- C.1.9 -

VEL. GRA.
=M/S= =1/1000=
54 5.58
.18 4. 62
1.72 ~20.00
1,11 33.92
- 18 -.09
2.74  23.18
65 .2.54
~.38 -2.22
.34 1.39
- 50 -4.81
58 1.21
1.28 - 27.20
1.30  14.57
=34 - 45
. 34 -
1.55  20.16
-. 34 -2.30
1.31  31.33
.34 2.'33
.44 3.73
.19 1.25
1:52  36.53
.32 1.15
54 4.380
2.33  11.11
.86 2.73
.34 .49
L0401
L49 14,42
.88 10.53
.68 13.45
1.49  31.69
.36 2730
8.43 240.98
0T
. 80 1.38
.80 1
I.54-  4.59
1.65  B.44

.46

.38

~14.
28,

235,
b.
~-2.
2.
-11.
1.
43.
- 13,

20
-3,
20.
2.

4
I.
20.
L
3.
20.
3.

57.
52.
13,
114,
L

1.
21



DAR~ ES -SALAAM NETHORK ANALYSIS - MAX [MUM DE\1A‘€D IN 1995 (CASE &)

100 800 63.300 -204800. 400
200 1.900 128,400 - ~89853, 880
350 60,000 980500 -4297.316
300 -23.891 14,609 -5849. 985
£/ 101 21.736  59.736 -, 234
102 25.272.  63.272 2310. 712
103 5,259 63.259 526. 164
104 34.719.  57.719 . 168
105 34,108 54,108 700. 795
106 34.173  49.178 063
107 29.254 46, 254 8730. 663
108  26.856 53.456 3149. 453
109 14.977  52.877 3218. 347
110 34.046  54.045 5491, 666
11t 19.929  53.229 5754. 888
112 15,228 53.228 1077.970
113 15.453  53.453 1079. 055
114 ~4.862  §3.138 526. 144
115 29.402 44402 12445. 040
116 19.521  22.52F 1863. 043
1117 $3.162  53.162 768. 771
118 32.880  55.880 833.49¢
120 18,200 25,700 3715, 677
121 -19.307-  -11.307 10433.030
122 -39.406° -35.406 145. 206
123 -70,493  ~61.493 2235. 640
124 -29.435  -25.435 1117, 802
125 ~29.042 -25.042 £147.818
126 -17.082  ~12.582 145,213
127 <6279 L12r 745, 212
128 9,744  23.744 2597, 867
129 1,159 13.159 2597, 947
130 ~75.414  ~59.414 3334. 696
131 -68. 168  ~59.668 5928.510
132 100157  13.157 S 019
133 6.826  12.826 4874. 31T
134 11,902 24.402 6464, 368
135° 13,857 23,857 4710, 931
136 . - 5.856  16.356 2223. 413
137 6.044  12.044 - 3535.600
138 3,946  10.946 1769. 560
139 0 4TT0 11270 - 462,140
140 0 5,253 .10.253 . 281,292
141 - -32.636 - -17.136 1482.078
142" 4.933 52,939 - 1957.857
143 17.994 . 43.9%4 11760.470
144 . 0835 11,335 8829.660
145 ¢ - b. 354 9. 854 . 266,706
146 24,818 30.819 - 1501.562

147 -66.017 ~50.017 - 3459.534

- C.1.10 -
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DAR-ES-SALAAM NETWORK ANALYSIS - MAX 1MUM DEMAND 1N 1935 (CASE A)

148 -51.730 ~28.730 4151. 356
149 ° -2.019  18.981 ~. 013
150 34.893  46.893 3459. 566
151 -43.975  ~40.975 -.009
152 -46.930  -41,930 -, 008
153 -52.425  ~46.425 1117.818
154 ~56. 684  -50.684 745,213
155 -72.226  -66.226 2608. 252
156 4.752 11.252 © 1248.574
157 4. 159 10. 659 -, 008"
158 3. 957 10, 457 1014, 884
159 . 4.798 - 9.793 507, 444
160 14.313 . 24.313 . 003
161 40.407 - 49.407 -. 003
162 . 38,193 . 41.193 1117.824
201 -14. 6179 73.821 o 2773704
202 39.714  128. 214 © o 2121.018
203 3.649  61.643 1631. 466
204 . 70.213  128.213 325,685
205 8.637 61,137 . 380.319
206 26. 451 60. 451 2611.599
207 6. 888 59. 388 1696. 903
208 17.373 - 52.873 2551. 177
209 9. 343 59. 383 487.378
210 39.678  110.178 487.415
211 16.435 . 72.935 - 7380. 600
212 20.034  73.034 1247, 843
213 18.296 72.296 : 310.291
214 27.755 . 7T6. 455 © 1010, 811
215 -11.311  37.389 1010. 795
216 ~. 253 7. 441 2915, 023
217 8,830  44.130 . - 1900.5i8
218 98. 244 81:244 1157, 151
719 29.070 54. 570 010
220 24.897  44.897 990. 559
221 ~. 133 - 25.8§7 5376.952 -
222 5,719~ 25.719 980, 588
223 2.108 22,109 6652, 249
224 8.386 24,386 3687. 318
225 19.458  30.958 5112.325
226 11.316 - 27.816 3875.583
228 8.650 © 42.650 - 4358.517
229  12.665  60.665 . T 1889.314
230 10.774 55.774 . 2564.881
231 19.074 . 47.074 B8977.278
232 5. 408 54,408 1519. 927
233 11.202- ~ 91. 202 135.022
234 10.994  32.494 1195.170
236 10. 151 60. 151 : . 008
2317 22. 243 44, 243 I . 023



DAR-ES-SALAAM NETHORK ANALYSTS - MAXIMUM DEMAND IN 1995 (CASE A)

240 18.599  31.599 421. 775
241 14.822  27.822 - 013
301 -19.878  13.122 3778.014
o 302 27095  ~1.095 1648. 263
T 303 ~22.228  .172 2025. 638
304 9.925  48.225 638. 462
305 3.872 21472 £001. 500
306 10562 29.062 1825. 384
307 23.902  42.902 864. 341
308 8.096  42.696 553. 185
309 3.627  38.427 569. 210
310 ~11.265  11.235 1414. 951
311 ~2.806  13.694 1222. 244
312 17.468  25. 468 1611. 536
313 7.181  22.681 210. 139
314 1044 9.044 750. 408
315 ~20.830  -10. 830 178. 034
316 -135.844 -123.344 1033. 034
311 -36.025  -20. 525 910. 830
318 ~47.084 .~ ~5.564 5680. 925
319 ~45.506  —7.006 340. 844
320 -36.789  -2.789 10666. 360
321 -6.257.  14.743 2430. 201
322 ~22. 839 . 661 1371. 862
323 11.715  24.215 2637. 587
324 -33.943  -17. 443 2554. 834
325 12.907  31.907 3000. 717
326 -17.501  17.489 3446.393
327 ~47.001  -7.001 2499. 561
328 31,311 -5.311 2916. 141
329 ~38.665  —6.665 2707. 860
330 6.551 - 23.551 ~. 006
331 ~22.537 14463 1541. 411
351 ~17.031 41,469 3008. 124
352 -33.070  28.430 1031. 389
353 14,639 46.861 257. 803
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DAR-ES-SALAAM NETWORK ANALYSIS - MINIMUM DEMAND IN 1995 (CASE A)

NODE NODE TYP DIAM CVALUE LENGTH  FLOW. VEL. GRA. LOSS

s==sssz=s sz == s===== ===M==  =CUM/D= =M/S= =1/1000= ==)=
100 101 M 2 1350. 110. 1820. 9411.6 .08 01 01
100 102 M 2. 800. 110. 1820. -2161.3 - 05 -.0L -0l
101 104 H 2 1350. 110. 1030. 9411.3 .08 .01 01
102 103 M 2 700.  110. 2700. -2777.6 -.08  -.02  -.05
104 105 H 2 1350. 110. 1900.  8683.3 .07 .01 .01
105 106 H 2 1200. 105. 2500.  16524.4 .17 .04 .09
105 108 H 2 .750. 110. 1440. ~-14572.2 -.88  -.27  -.39
105 110 H 2 525 110 35. 2047.1 .11 .04 .00
105 150 H 2 450. "110. 1200, 4496.9 .33 .31 . 44
150 115 H 2 450, 110. 1300. 19911 .14 .08 11
106 107 H 2 1200. 105, 3420. 2196.4 .02 . G0 .00
107 143 H 2 375,  80. 1435 8i2.8 .09 .07 .10
107 146 H 2 375. . 80. 825 3870.5 - .41 1.22 1. 01
107 237 H 2 1050. 100. 2400. -4815.2 -/06  -.01 - 02
287 307 H 2 1050. 100. 1600. -4815.2 =06 -.01 . =01
108 109 H 2 750, 115. 1810. ~15699.9 ~-.41  -.28  -.51
108 113 H 2 800. 115 2280. 287.7 .01 .00 .00
109 142 H 2 375. ~80.  900.  2374.9 .25 .49 .45
109 143 H 2 375.  80. 2315, 2323.4 .24 AT 1010
109 208 H 2 600. 115 1530, -21256.5 -.87 -1.48 -2.28
110 111 H 2 525, 115. 1535, 109.5 .01 .00 .00
110 117 H 2 1500 95, 55. - 473.0 .31  1.58 .09
%% 111 112 H 2 825, L5, 940 287.8° .01 .00 .00
ILL 114 W2 525, 1E5. 3000, -1712.5 ~:09  -.03 . -.08
114 142 H.2 375, 80. 1220. -1852.8 -.19 - 31 - 38
115 116 B 2 150. 65, 2000. 266.6 .17 .16 2.20
104 118 W 2 200. 115, - 200. 128.0 .21 .81 12
118 161 H 2 200. 115. 1500. 528.3 .19 .33 .54
181 162:0°2 150, 115 500, 528.3 .35  1.3% .68
B16 162 H 2 150.  85. 1760. -230.2 -.15  -.84 -1.43
115 11T N2 2000 70, 2275. -245.3 -.09 -.20  -.46
115 120 12 450, 120. 1000.  10581.8 .77  {.52 1.52
115 1280 2 200, 70. 1370. 648.7 .24  1.23  1.68
115 {41 H 2 200.  70.  700. 1748.4 .64  T.87  5.37
117 118 M 2 .150.  65.  1300. 22.1 .01 .01 .02
120 121 #H'2 250. 115, 1120.  3054.0 ~ .72  2.90  3.25
120 121 H 2 200. 110. 1120. 1624.4 .60  2.90  3.25
121 124 H 2 200. 110. 1600, 7946 .29 .77 124
120 128 H 2 -450. 120. - 400. 4912.5 .36 .37 15
121 122 W 2 200, 100. 1255. L1016 .41 1.6 2.12
€§§ 122 151 H 2 200, 110. 500, 902.9 .33 .98 49
i 151 152 H 2 200. 110.  300. 458.9 .11 .28 .08
152 153 °H 2 200. 110.  500. 804.8 - .30 L18 . 40
153 123 H 2 150.  95. 1300, 3748 .25 1,02 1. 33
151 154 H 2 150. 110.  800. 444.0 .29 -1.07 .86
153 154 H 2 125.  80. 750, 182.7 .13 .50 .38
123 154 H 2 150. §10. 1200. - -~378.0 ~.25 -.79 -.95
152 124 H 2 150.  80. 1200. -346.0 - 23  ~1.20  -1.48
123 155 H 2. 150.  80. 1500. 155.9 .10 .28 .42
155 124 H 2 150. 80, 1300. -539.7 -.35 --2.76 ~ -3.59

S 113 -



DAR—ES—SALAAM.NETWORK ANALYSIS — MINIMUM DEMAND IN 1995 {(CASE &)

NODE NODE TYP DIAM CVALUE LENGTH  FLOW. VEL. GRA. LOSS

szzzsszas szz =iz s=s=== ==s)==  =CUM/D= =M/S= =1/1000= ==M=
124 125 H 2 100. 75,  545. -24.8 -.04 ~.08 - 04
124 {27 # 2 150.  80. 1800. -364.4 -.24 -1.84 2.4l
125 126 % 2 150, 80. 1040. ~322.9 - 21 -1.07  -ilt
126 127 H 2 150. 80,  650. -444.1 -.29  -1.93  -1.25
igg‘ 127 128 W 2 -200. 70. 700, -1007.2 -.87 -2.77 1. 94
- 128 129 W 2 300. 70.  950. 1461.8 .24 16 kS
128 131 H 2 150. 65. 10%0. 725.6 .48 7.02 7.37
128 132 1 2 300. 100, 1430. 1673.8 .27 51 K
129 126 H 2 100.  60. 2640, 7.5 .11 .94 2. 41
129 132 H 2 400. 110.  480. ~146.4 -.01 -, 00 .00
130 131 H 2 150. 5.  850. 1.5 .01 01 .01
130 147 H 2 200.  70.  350. -906.7 -.33 -2.28 -. 89
i47 141 H 2 200. 70. 600, -1353.2 - 50 -4.78 -2,87
147 148 H 2 150. 115. 1600. -476.2 ~-.31  -1.12  ~1.79
148 149 H 2 150. 115 400. -1583.2 -1.04 -10.35 -4.14
149 150 H 2 200. 115 950. -1583.2 ~.58 -2.55 -2.42
131 129 H 2 150. © 65.  725. -837.9 - 55 =9.16 -6.64
132 133 M 2 400. 110.  200. 1527.4 .14 .09 .02
133 144 0 2 300.  70. 1020, 284.2 .05 . 04 .04
133 137 °H 2 150. 65, 1540. -90.2 ~.06 - 15 -.23
133 145 0 2 150, 65 1740.° 33.6 .02 02 o4
134 160 H 2 400. 1l0. 500 103.5 .01 .00 .00
160 135 H 2 400. 110.  330. 1659.2 .15 o .03
156 225 W 2 150. 75 850, ~ -465.1 -.30 -2.37 -2.0!
137 158 H 2 200. %5, 7150. 248.4 .09 18 14
157 158 ® 2 200. 95, §00. © 128.4  .0% .05 .03
158 158 H-2 150, 75.  750. 106.1 .07 15 12
134 144 H 2 300. - 70. 1025.  2070.5 .34  L.46. 1.49
134 146 H 2 400. [110. 1005.  -3470.0 -.32 - 40 - 41
134 224 H 2 200.  90.. 1160. -427.8 -.16 -. 36 -.41
135 136 H 2 150, 75  640. 293.6 .19 101 .65
135 137 0 2 250.  80.  840. 1360.3 .32 1.27 1.19
136 138 W 2 150. 65 600. 283.0 .17 1.00 .60
186 225 H 2 150. - 65  340. -552.3 ~-.36 -4.24 -1.44
137 138 H 2 150.  §5. 420 786.8 .05 .12 .05
138. 156 H 2 200. 70.  Alo. -140.1 ~-. 05 - 01 -.03
139 156 H 2 200. 70. 250 8.0 .00 .00 .00
139 157 ¥ 2 200. 70.  850. 277 .10 J2 .09
140. 157 B 2 200. 70.  680.  -143.3 -, 05 -. 07 ~. 05
139 225 H 2 150.  85.  850. -403.1 -.26 -2.%7 -2.01
140 159 1 2 150. 85, 1140, 66.7 .04 .08 10
145 159 H 2 150. 5. 600, ~ -37.5 -.02 - 03 - 02
200 201 H 2 525 115, 93650.  45048.4 2.41 11.36  41.46
200 202K 2 525, 115,  3650. 652.4 - .03 .00 .02
2000 210 H 2 600. 115. 5000. = 25626.4 .05 2.00 10,44
201 203 H 2 525, 115, 900,  44308.7 2.37  11.0Z 9,91
202 204 H 2 525, 115 870. - 87.2 . .00 .00 .00
203 205 W 2 525, 115 @ 100.  28312.8 1.5l {81 .48
205 229 M 2 400. t15.  990. 1067.0 .10 .04 .04
205 207 H 2 525. 115, 460,  27i49.8 .45 4.45 2.05

SO -



P

DAR;ES—SALAAM NETHORK ANALYSIS ~ MINIMUM DEMAND IN 1995 (CASE A)

RESULTS.
TYP DIAM CYALUE LENGTH
siiffs msmsss sssp=s
H2 400. 115, 985, .
H2 525. 115, 1125,
H2 600. 115. 3800.
H2 525 115. 1970,
H2 525 115, 1125,
H 2 450, 110. 2700.
H2 300 95 2920
H2 4000 110. 1890
H2 300. 95 2925.
B2 150, 100. 1145,
B2 400. -110. 1875.
B2 250. 100. 1895,
H2 400. 110. 1435,
H 2 300. 100. 2385,
H2 250. 100. 1890
H2 300. 100. 1655.
H2 400. 1i0. 2100,
K2 450. 1l0. 3025
H 2 525. 115, 'taro.
H2 300. 90.  645.
H2 300, 90. 1625
H2 300. 100. 1270.
2 300. 90. 1125.
2 300. 80.  -900.
H2 200 90, 438,
H'2 250. 95,  4od.
H2 250. 95,  675.
H2 550. 115, 400. .
B2 550, 115, 1675.
2 300. 100. 400
H 2 300, 100. 1600.
H2 300, 90.  350.
B 22500 80.  350.
2250, 0 90. 600,
B2 250. 90, 850,
H2 200, 90.  850.
H 2 400. 110. 1245.
H 2 250. 100. 1775
H 2 300, 100. 645.
H 2 250. 100. 1995.
H2 3875 75 50,
H2 375, 757 1515
B2 250, 70. 2415,
‘W2 375, 75, 1895.
R o2 2000 75.  700.
‘02 200, .75, 800.
H2 150. 65 1100,
H2 550. 115, 275
H2 300, 100. . 420.
H2 375, 75.

- 600,

- C.1.15 -

FLOW,

=CUM/D=
~696.
26567,
130.

4
3
0

3946.6

-~25883.
21214.
4281.
2271,
-4245.
8.
-2818.
4680.
~269.
-1046.
-4275.
2768.
3088,
1288,
© -1552.
264.
1904.
-3602.
130,
-5179.
~101.
-494,
-202.
~4763.
-80%4.
~841.
~1735.
2091,
1294,
-1251.
-999;
~555.
3814,

- ~1532.
~3476.
-1851.
. 1560,
728,
420.
~621.

- -g1l.
-1351.
121.
23545.
4039.
~2990.

GRA.

VEL.
=M/S= =1/1000=
-.06 - 02
1.42 4.28
01 .00
.21 18
1.38  —4.07
1.54 6. 49
.10 3.17
.21 .19
- 70 -3.12
.05 .08
-. 28 - 28
.10 8.21
~.02 - 00
- 17 - 21
.01 -6.99
(62 2,28
28 .33
.09 .04
-. 08 - 02
.04 .02
.31 .18
-. 59  -2.10
.02 .01
-09 -, 09
-, 26 -. 89
=12 --14
=05 -.03
-.23 - 14
-. 3% . -.38
- 14 - 14
-28  -.54
.34 .93
.31 .93
-, 29 -.88
-, 24 -, 58
-.20 -. 58
.31 .31
-.36  -1.05
- 57 -1.96
- 44 -1.48
6 26
.08 . he
.10 .19
- 07 - 05
=30 -1.63
- 500 -4.18
.08 0 .26
1.15  2.75
.66 . 2.59

- 31 -

.85 -

LOSS

1,
.00
.25
.58
11.

9.

.85
._.9_

07
.52
BT
.01
5L
.92
3,71
68
.04
.04
.01
.27
2.66
01
.08
.39
.06
.02
.06
.63
06
87
.33
.33
.53
.49
.49
.46
.86
21
2.97

01

~-4

15

-13

M=
02
81

91
21

14

.09
. 45

.09
1.14
3.35
.28
.16

1.09

cal



DAR~ES-SALAAM NETWORK ANALYSIS - MINIMUM DEMAND IN 1995 (CASE A)

NODE NODE TYP DIAM CVALUE LENGTH  FLOW. VEL. GRA. LOSS

semssssus sws sfifs s=s==s ==sMe=  =COM/D= =M/S= =1/1000=  ==M=
305 311 H 2 200. 70. 1415 377.3 .14 45 .64
305 421 H 2 375. 75. 1475, 15462 .16 .25 .37
306 307 H-2 375. 7150 700. -3720.5 -.39 -1.28 - 90
N 306 322 °H 2 150. 65.  850. 2442 .16 .94 .80
: | 308 307 H 2 550. 115. 2325. 168313 .82  1.47 3.4l
| 308 326 H 2 350. 115. 1100.  6666.8 .80  2.39  2.63
309 325 H 2 300. 100. 2600. ° 2536.0 .42  L.10  2.85
310 311.H'2 250, 70. 1125,  -386.3 -.09  -.16 - 18
310 314 H 2 250.  80. 1600. 429.9 .10 .15 .24
311 312 H'2 200, 70. 2485,  -335.0 -.12  -.36 - 90
312 323 4 2 400. 11o. 1050.  1626.0 .15 .10 .10
312 324 1 2 200.  70. 1600. 924.2 .34 2.36  3.77
313 314 H 2 200. 100. . 950. 893.2 .33  L.14 1,09
313 330 H 2 400. 110.  1900.  -949.2 -.09  -.04 - 07
330 323 H 2 400. 110. '1450.  -949.2 -.09  -.04 =05
314 815 K2 200. '100. 1000.  1123.0 .41  L.75  L.7T5
317 324 H 2 200, 70. 1365.  -242.9 -.09  -.20 .27
321 328 H 2 150. 80.  650. 276.5 .18 .80 .52
320 828 K 2 -150.  85. 1100.  299.0 .20 .83 .9l
302 328 H 2 150.  85. 1150, 289.1 .19 .78 .90
328 329 H2 150. 65, 1100 86.9 .06 .14 - .15
301 320 H 2 150. 85.  550. 842.1 .22 1.06 .58
302 320 H 2 150. 115. 1500. -38.8 -.03 -0l  -.02
320 318 H 2 200. 75.  800. £32.0 .16 .51 . .4l
326 320 M2 350, 115, 1200.  5747.7 .69  1.81  2.18
320 318 K 2 850. 115, 1400.  2133.5 .26 .29 .41
318 327 H 2 350. 115.  900. 157,56 .00 .04 .04
327 319 H 2 350, 115.  600. 90.9 .01 .00 .00
350 851°H'2 200. 115. 4015,  1077.2 .40  1.25  5.02
350 353 H 2 75. 115. 5000.° 68.7 .18 .91  4.56
351 352 H 2 150.. 65.° 985, 275.0 .18 117 - 1.15
315 316 H 2 200. 75. 3600.  1075.5 .40  2.75  9.83
103 203 H 2 100. 110,  60.  -2917.9 -4.30 -250.76 -15.05
106 115 0 2 300. 110, 20, 14327.8 2.35 2281 .45
318 329 H 2 150. 65,  500. 293.1 .19 1.31 .66
203 236 H 2 600. 110. 1100, 12642.9¢ .52 .61 .67
236 219 K 2 600. 110. 4100, 126429 .52 .61  2.51
219 304 H 2 600. 110. 2500. 30461.1 1.25  3.12  7.80
218 219 H'2 400. 110. 3200. 17818.2 1.64 8,34  26.67

- C.1.16 -



DAR-ES-~SALAAM NETWORK ANALYSIS ~ MINIMUM DEMAND IN 1995 (CASE A)

100 7. 700 70. 200 ~1250. 274
200 9.400 135,900 ~71327. 200
350 60. 000 98. 500 ~1145, 987
300 29. 872 68. 372 -1559. 997
101 32.188 70. 188 o.292
102 32,210 70. 210 616. 278
103 . 12.251 70. 257 140. 321
104 47. 181 70. 181 . 088
105 50, 170 70.170 187.028
106 55. 077 70,077 170
107 53,074 70,074 2328. 350
108 43. 952 70. 552 840.051
109 33.061 71.061 858.234
110 50. 168 70. 168 1464. 643
111 36. 868 70. 168 1534. 179
112 32.168 . 70.168 287,795
113 32. 552 70. 552 287. 680
114 12. 247 70. 2417 140. 317
115 54,631 69. 631 3318.767
116 64,469  67.469 496. 826
117 50,083 70. 083 _ 205.012
118 A7.062 70. 062 922. 2714
120 55, 626 68.126 1990. 880
121 56. 929 64.929 2782. 224
122 58. 847 62.847 198. 730
123 - 51.592 0. 592 596,191
124 59.714 63.714 298. 094
125 59. 754 63,754 298.095
126 60.346  64.846 198. 730
1217 © 58.076° . 66.076. . '198. 730
128 53. 98] 67.981 692. 783
129 61.266 67. 266 692. 7175
130 44, 739 60. 739 889,291
131 52.233 §0. 733 1580. 989
132 -~ 64.266 . 67.266 . 000
133 61.249 67.249 1299.845
134 56. 182 68. 682 1723. 864
135 58.648  68.648 . 1256.283
136 57.514 68.014 - - 592.926
131 61.473  67.473 942. 855
gg 138 80425~ 67.425 471.898
& 139 -~ 50.954 67.454 123.398
140 62.320 67.320 76. 614
141 48. 843 64,343 395,234 -
142 C22:622 70.822 522,101
143 43.978 69.978 3136, 212
144 - 56712 .67.212 2354841
145 63. 708 67.208 71,123
146 63. 082 69.082 400. 421
147 45.523  61.523 922, 5717

- C.1.17 -



148 40.283  63.283 1107.063
149 45.353  §7.353 000
150 57.735  69.735 922. 574
o 151 59.366  62.366 002
= 152 57.284  62.284 . 000
153 55.895  61.895 298. 094
154 55.526  61.526 198 731
155 54.184  60.184 §95. 556
156 60.954  67.454 332. 987
157 60.870  67.370 003
158 60.838  67.838 270. 645
159 62.225  67.225 135. 822
160 58.681  68. 681 - 115
161 §0.536  69.536 . 000
182 65.870 - 68,870 298.085
201 6.385  94.885 739. 670
202 47.384  135.884 §565. 227
203 27.077  85.077 435. 142
204 77.884 135,884 87:176
205 32,102  84.602 96. 022
206 50.543 © 84.543 696. 442
207 30.078  B2.578 452. 433
208 37.798  13.293 680. 326
209 32.578  82.578 130.034
210 55.085 125,585 129. 973
211 50.943  107.443 1968. 216
212 54.098  107.098 332. 751
213 - 53.034  107.034 82. 1417
214 58.9306  107.606 269. 557
215 25,012 13.712 269. 557
216 36,017 73,7117 177. 363
217 42633 77.933 506. 817
218 © 0 65.279  108.279 308. 591
219 56.429  81.929 002
220 53.006  73.006 264. 167
221 C44.346 - T70. 346 1433.894
222 50.334  70.334 264. 164
223 49.0%4 0 69.084 £713. 981
224 . 53,087 69.087 983.312
225 57.929 . 69.429 1363. 309
é§§ 226 52.967  69.467 - - 1038.514
228 38.970  72:970 1162. 311
229 36,561 - B4. 561 370.523
230 32.824  717.824 683. 983
231, ~ 45.050 - 73.050 2394011
232 42,650  91.650 405. 325
233 36.450  116.451 . © 36,007
234 C49.798 71,298 318,720
236 34.412  B4.412 S - 002

287 48.093  70.093 000

- (.1.18 -



DAR-ES-SALAAM NETWORK ANALYSIS ~ MINIMUM DEMAND IN 1995 (CASE A)

240 56. 485 69. 485 112, 454
241 56.164 69.164 . 002
301 35.766 - 68. 266 1007. 501
i 302 42. 720 68. 720 © 439. 550
zgf 303 39. 843 69. 843 540. 202
B 304 40. 917 74, 217 170. 245
305 51.219 68.719 1067.099
306 50. 723 69.223 486. 7817
307 51.106 70. 106 230. 484
308 38,870 13470 147, 492
309 38. 344 73. 144 151. 793
310 §5.419 67.919 377. 331
311 51.594 68. 094 325. 942
312 60,974 68. 974 429. 761
313 53.251 68. 751 56.036
314 59. 682 67.682 200. 115
315 55. 963 65.963 47. 481
316 43,131 56,231 1075.508.
317 49.496 - 64.998 242. 898
318 27. 836 68. 336 1514. 858
319 29. 798 68. 298 90. 892
320 34.736 8. 736 2844, 445
321 47.353 68.353 648. 075
322 44. 942 68. 442 365. 707
323 56.372 68.872 676. 714
324 48. 762 65,262 681,312
325 §1.340  70. 340 - 800. 213
326 35. 881 70.881 919. 065
321 28. 299 68.299 666. 576
328 41, 841 67.841 777. 660
529 35. 692 67.692 722. 116
330 51.819 68.819 . 004
331 131,359 68. 359 411.062
35t 35.087 93. 567 802, 191
352 30. 939 92. 439 275. 047
353 32. 533 94.033 68. 749
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