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TRANSMISSION MAIN FROM DEEPWELLS TO RESERVOIR
SITUATION 1995, TRANSMISSION MAIN TO RESERVOIR: 1*300 mm

v A ek R T ek A AR R e W R o e kA S A W EE W Y M e e b AL A S A T e e e A L BRSNS S W W W e e b A At

WELL FLOW #*) DIAM, L k A HEAD PRESS. SURF, EFF.
INCR.CUMM. : LOSS HEAD PRESS.
No. ({1/s] [1l/s]} {m] ([m] [mm]} [m/s) (m] ([m.w.k. + 2100 m.)
4 10 ' 74.76 43.90 30.86
10 0.3 400 0.5 0.14 0.04
IT 0 74.72 42.40 32.32
13 io0 77.01 71.20 5.81
10 0.2 450 0.5 0.32 0.32
12 10 76.69 75.00 1.69
20 0.2 250 0.5 0.64 0.67
1 0 76,02 70,40 5.62
20 0.3 100 0.5 0.28 0.03
10 10 75.98 68.60 7.38
30 0.3 600 0.5 0.42 0.44
8 0 75.55 57.60 17.95
30 0.3 600 0.5 0.42 0.44
6 10 75.11 50.00 25.11
40 0.3 300 0.5 0.57 0.38
11 10 74.72 42.40 32,32
30 0.3 1500 0.5 0.71 2.97
RESERVOIR 71.75 70.00 1.75
AVERAGE PRESSURE 76
ESTIMATED SUNCTION LEVEL -30
AVERAGE PUMPHEAD 106 m.w.k
AVERAGE PUMPCAPACITY 10 1/s
PUMP EFFICIENCY 70 2
INSTALLED POWER 14.8 kW/pump
RUNNING HOURS 20 h/day
ENERGY CONSUMPTION 108,113 kWh/(year.pump)
NUMBER OF WELLS (effective) 5 IN 1995
TOTAL ENERGY CONSUMPTION 540,564 kWh/year
WATER PRODUCTION 1,314,000 m3/year
ENERGY CONSUMPTION 0.4 kWh/m3

e e e i ek A S e AR e e G A AR AR SN R M e e e v e A A AN

L = LENGTH OF PIPESECTION

V = VELOCITY

k = WALL ROUHGNESS ACCORDING NIKURADSE
I and Il are junctions

*) BASED ON AVERAGE DAY CONDITIONS
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TRANSMISSION MAIN FROM DEEPWELLS TO RESERVOIR
Situation 2010 TRANSMISSION II - RES. 2%300 mm

e Ak R R W T e e A AR U AR AR R R T T e T T A s Al Al AL B R R T A T e et e e e A A AR EE SR R RS e e e e e b b AR

-
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FLOW DIAM. 'Lk V HEAD  PRESS. SURF. EFF.
INCR. CUMM. LOSS HEAD PRESS.
I No. [1l/s] [1l/s] [m] [m] {mm) ([m/s}] [m)] [m.w.k. + 2100 m,]

18 10 81.65 64.90 16.75
10 0.15 400 0.5 0.57 1.24

' 16 10 80.41 68.50 11.91
20 0.2 650 0.5 0.64 1.75

1 78.66 70.40 8.26

l 1 10 79.76 58.20 21.56
10 0.15 230 0.5 0.57 0.71

2 10 79.05 58.30 20.75
l 20 0.2 750 0.5 0.64 2.02

3 10 77.03 45.20 31.83
30 0.2 300 0.5 0.96 1.79

I 4 10 75.23 43.90 31.33
40 0.3 400 0.5 0.57 0.51

11 74,72 42,40 32.32

I 15 10 82.29 67.20 15.09
10 0.15 300 0.5 0.57 0.93

13 10 81.36 71.20 10.16
I 20 0.2 450 0.5 0.64 1.21

12 10 80.15 75.00 5.15
30 0.2 250 0.5 0.96 1.49

I I 20 78.66 70.40 8.26
50 0.3 100 0.5 0.71 0.20

10 0 : 78.46 68.60 9.86
50 0.3 600 0.5 0.71 1.19

I 8 10 77.27 57.60 19.67
60 0.3 600 0.5 0.85 1.70

6 0 75.57 50.00 25.57
l 60 0.3 300 0.5 0.85 0.85

11 74.72 42.40 32.32

I I 74.72 42,40 32,32
50 0.3 1500 0.5 0.71 2.97

RESERVOIR 71.75 70.00 1.75



AVERAGE PRESSURE
ESTIMATED SUNCTION LEVEL

AVERAGE PUMPHEAD
AVERAGE PUMPCAPACITY
PUMP EFFICIENCY
INSTALLED POWER
RUNNING HOURS

ENERGY CONSUMPTION

NUMBER OF WELLS (effective)
TOTAL ENERGY CONSUMPTION

WATER PRODUCTION
ENERGY CONSUMPTION

15.3 kW/pump
20 h/day
111,532 kWh/(year.pump)

10
1,115,322 kWh/year

2,628,000 m3/year
0.4 kWh/m3
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TRANSMISSION MAIN FROM DEEPWELLS TO RESERVOIR
Situation 2010 TRANSMISSION II - RES. ; 400 mm

e R N P L L kR ]

WELL FLOW DIAM. L k v HEAD PRESS. SURF. EFF.
INCR. CUMM. LOSS HEAD PRESS.
No. [1l/s}] [1l/s] {m] ([m] (mm] [m/s] [m] [m.w.k. + 2100 m.]

18 10 : 681,29 64.90 16.39
10 0.15 400 0.5 0.57 1.24

16 10 ' 80.035 68.50 11.55
20 0.2 650 0.5 0.64 1,75

I 78.30 70.40 7.90

1 10 79.40 58.20 21.20
10 0.15 230 0.5 0.57 0.71

2 10 78.68 58.30 20.38
20 0.2 750 0.5 0.64 2.02

3 10 76.66 45.20 31.46
30 0.2 300 0.5 0.96 1.79

4 10 74.87 43.90 30.97
40 0.3 1400 0.5 0.57 0.51

II 74.36 42.40 31.96

15 10 81.93 67.20 14.73
10 0.15 300 0.5 0.57 0.93

13 10 81.00 71.20 9.80
20 0.2 450 0.5 0.64 1,21

12 10 79.79 75.00 4.79
30 0.2 250 0.5 0.96 1.49

I 20 78.30 70.40 7.90
50 0.3 100 0.5 0.71 0.20

10 0 78.10 68.60 9.50
50 0.3 600 0.5 0.71 1,19

8 10 76.91 57.60 19.31
60 0.3 600 0.5 0.85 1.70

6 0 75.21 50.00 25.21
60 0.3 300 0.5 0.85 0.85

II 40 74.36 42.40 31.96
100 0.4 1500 0.5 0.80 2.61

RESERVOIR 71,75 70.00 1.75



A-7
AVERAGE PRESSURE 78.66
ESTIMATED SUNCTION LEVEL -30
AVERAGE PUMPHEAD 109 m.w.k
AVERAGE PUMPCAPACITY 10 1/s
PUMP EFFICIENCY 70 2
INSTALLED POWER 15.2 kW/pump
RUNNING HOURS 20 hlday
ENERGY CONSUMPTION 111,162 kWh/(year.pump)
DESTIGN HORIZON 2010
NUMBER OF WELLS (effective) 10
TOTAL ENERGY CONSUMPTION 1,111,616 kWthear
WATER PRODUCTION 2,628,000 m3/year
ENERGY CONSUMPTION 0.4 kWwh/m3
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PRIMARY NETWORK, PEAK FLOW, 1995, PAGE 1 - 4
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*%* RW S S P ** Primary distribution system ** Peakflow 1995 **
DATE MAY 1989 PAGE 1

!
*********************************************************************‘

RADA WATER SUPPLY AND SANITATION PROJECT

CALCULATION OF THE PRIMARY DISTRIBUTION SYSTEM (BRANCHED)
YEAR 1995 MAXIMUM HOUR (PEAK FLOW)

SUPPLY FROM RESERVOIR (TO NODE 3491 ONLY BY 1*300 mm)

KEkRKRKKRKARNRARRKRKRKR AR ARARARER AR AR AR AR AR T AR Rk hkhkhkhdhhhhhkhhhhhhhhkhkhhkhhhhhk

GENERAL DATA
Ahkkkhhhhhhhhhhhrkhhrkhhk

GENERAL PIPE ROUGHNESS VALUE s .500 MM
START VALUE FOR PRESSURES t 60.00 M
NUMBER OF PIPES s 49

NUMBER OF VALVES : 0

NUMBER OF NODES : 36

NUMBER OF RESERVOIRS : 1

NUMBER OF PUMPS : 0

NUMBER OF HYDRANTS : 0

NUMBER OF BOOSTERS : 0

NUMBER OF PRESSURE REDUCERS : 0

PIPES .200 M DIAM. LENGTH : 4225.00 M
PIPES .300 M DIAM. LENGTH : 2180.00 M
PIPES TOTAL LENGTH s 6405.00 M
TOLERATION PRESSURE / NODE : 025 M
WATER TEMPERATURE H 25.00 C
CALCULATION FOR YEAR s 2010

PEAK FACTOR : 2.00
TOTAL WATER CONSUMPTION : 244.64 M3/H



*%* RW S S P ** Primary distribution system ** Peakflow 1995 *%*
DATE MAY 1989 PAGE 2

WATER CONSUMPTION IN DISTRICTS
R R R R E R Y T T X E PR L R R R g R
!

DISTRICT AVG. LEA~- PEAK
NUMBER  CONS. ' KAGE DEMAND
M3/H M3/H M3/H

1 11.60 2.80 26.00
2 8.10 2.00 18.20
3 6.90 1.70 15.50
4 7.30 1.80 16.40
5 7.70 1.90 17.30
6 3.20 .80 7.20
7 7.80 1.90 17.50
8 5.80 1.40 13.00
9 8.10 1.90 18.10
10 10.30 2.50 23.10
11 6.20 1.50 13.90
12 6.90 1.70 15.50
20 4.90 1.20 11.00
21 .70 .20 1.60
22 3.90 .90 8.70
23 2.40 .60 5.40
24 6.10 1.50 13.70
25 1.00 .20 2.20



** RW S 8§ P ** Primary distribution system ** Peakflow 1995 **
DATE MAY 1989 PAGE 3

RESERVOIR RESULTS
RhkhhhkhhhhhhhhkkhhhhrhhRhhhhhkhhd

RESERV  X-COORD Y-COORD PRESS PRESS- STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

1000 .00 .00 70.00 27.00 FIXED 244.64

N ODE RESULTS
KA AR RRAERERRRRIR KRR Ik

NODE STREET PRESS PRESS~ CODE
NUMBER LEVEL STRTLEV
M M M
______________ e e s e
3494 33.00 65.41 32.41
2307 40.00 65.22 25.22
2227 38.00 65.11 27.11
2346 38.90 65.13 26.23
2393 37.50 65.11 27.61
4369 31.10 65.06 33.96
3491 35.00 65.67 30.67
5341 25.00 64.74 39.74
4394 29.60 64.97 35.37
4495 29.35 64.97 35.62
5107 29.00 64.86 35.86
5452 28.00 64.81 36.81
5390 25.00 64.77 39.77
5365 28.60 64.96 36.36
6395 24.25 64.70 40.45
5132 28.30 64.84 36.54
5475 24.30 64.79 40.49
6366 25.00 64.72 39.72
1000 70.00 27.00 RESERVOIR

CODE: *** PRESSURE BELOW 15M+ STREET LEVEL
** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL



** R W S S, P ** Primary distribution system ** Peakflow 1995 **
DATE MAY 1989 PAGE 4

PIPE RESULTS
T

PIPE NODE NUMBER DIA- LENGTH HEAD DIS- VELO- PRESSURE
NUMBER BEGIN END METER LOSS CHARGE CITY GRADIENT
M M M M3/H M/S M/KM

1000 1000 3491 3000 1200.0 4.33 244.64 96 3.6
1010 3491 2307 .2000 660.0 46 -35.90 32 .7
1011 2307 2346 .2000 200.0 09 27.99 25 4
1005 2393 2346 .2000 250.0 02 12.53 11 1
1012 2393 2227 .2000 110.0 00 -5.72 05 0
1020 3491 3494 .3000 100.0 26 207.76 82 2.6
1021 3494 4495 .2000 325.0 44 50.90 45 1.4
1022 4495 5452 .2000 470.0 16 24.97 22 3
1023 5452 5475 .2000 140.0 01 12.80 11 .1
1030 3494 4369 .3000 550.0 .35 101.03 .40 .6
1031 4369 4394 .3000 280.0 .09 72.38 .28 .3
1034 4394 5365 .3000 50.0 .01 60.25 .24 .2
1035 5365 5390 .2000 320.0 .19 33.01 .29 .6
1036 5390 5341 .2000 240.0 .03 -14.43 .13 1
1040 5390 6366 .2000 250.0 .05 18.58 .16 2
1041 6366 6395 .2000 180.0 .02 13.30 .12 1
1050 5365 5107 .2000 660.0 .09 -15.67 .14 1
1051 5107 5132 .2000 220.0 .02 13.57 .12 1

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER
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PRIMARY NETWORK, PEAK FLOW, 2010, PAGE 1 - 4
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*%* RW S S P ** Primary distribution system ** Peakflow 2010 **

Khhhhkhkhhhdhhhhkkhhrhhhkhkhhhkhhhhhkkhhhhhhhhkhhhhhkhhhhhkhkhhkhkhhhhkhhhkhhhkhdh |

DATE MAY 1989 PAGE 1

RADA WATER SUPPLY AND SANITATION PROJECT

CALCULATION OF THE PRIMARY DISTRIBUTION SYSTEM (BRANCHED)
YEAR 2010 MAXIMUM HOUR
SUPPLY FROM RESERVOIR (TO NODE 3491 AND 2307 BY 2%300 mm)

(PEAK FLOW)

AhkhkhkkhhkhkrkhkkhhkkA ARk XARIhbhhhkhhkhhhhhhkrhdhkhhhhhhhkhhhhhhhkrhhkhhhhhkhkhhkhdk

GENERAL PIPE ROUGHNESS VALUE

GENERAL DATA
khkhhkR ARk hkhhkhhh AR R hhhh

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

OoF
OF
OF
OF
OF
OF
OF
OF

.200 M DIaM.
300 M DIAM. LENGTH

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOSTERS

PRESSURE REDUCERS

PIPES TOTAL LENGTH

TOLERATTON PRESSURE / NODE

WATER TEMPERATURE

CALCULATION FOR YEAR
PEAK FACTOR

TOTAL WATER CONSUMPTION

LENGTH

LI T BT Y R TR T R T 7Y e w

..

.500 MM
60.00 M

50
0
36

CoOOoOOK

4225.00 M
3280.00 M

7505.00 M
025 M
25.00 ¢C

2010
2.00

539.50 M3/H
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** R W S S P ** Primary distribution system ** Peakflow 2010 **
DATE MAY 1989 PAGE 2

WATER CONSUMPTION IN DISTRICTS

AKEKKEEAAARRRIAAKR AR AR ARk Ak kAR Rk A XA T b hrddhkhhhhdhhhh®k

DISTRICT AVG. LEA- PEAK
NUMBER  CONS. KAGE DEMAND
M3/H M3/H M3/H

1 20.90 5.00 46.80
2 12.90 3.10 28.90
3 10.90 2.60 24.40
4 11.60 2.70 25.90
5 11.70 2.80 26.20
6 5.00 1.20 11.20
7 12.40 3.00 27.80
8 9,60 2.40 21.60
9 16.00 3.90 35.90
10 17.50 4.20 39.20
11 13.10 3.20 29.40
12 10.90 2.70 24.50
20 22.50 5.40 50.40
21 3.40 .80 7.60
22 18.00 4.30 40.30
23 11.60 2.70 25.90
24 28.30 6.80 63.40
25 4.50 1.10 10.10



** RW S 8 P ** Primary distribution system ** Peakflow 2010 **
DATE MAY 1989 PAGE 3

RESERVOTIR RESULTS
ARKKKKIKRRRK AR AR R AR RN R ARk Ak Kk kK&

RESERV X-COORD Y-COORD PRESS PRESS~ STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

1000 .00 .00 70.00 27.00 FIXED 539.62

NODE RESULTS

hhkhkhhkhkhhhkdhhhhhhkhkhhkhkhk

NODE  STREET PRESS PRESS-  CODE
NUMEBER LEVEL STRTLEV
M M M
3494 33.00 62.76  29.76
2307 40.00 66.12  26.12
2227 38.00 63.65 25.65
2346 38.90 64.74  25.84
2393 37.50 63.66 26.16
4369 31.10 61.53  30.43
3491 35.00 63.63 28.63
5341 25.00 60.16  35.16
4394 29.60 61.12 31,52
4495 29.35 61.13  31.78
5107 29.00 60.57  31.57
5452 28.00 60.45  32.45
5390 25.00 60.22  35.22
5365 28.60 61.07  32.47
6395 24.25 59.65  35.40
5132 28.30 60.51 32.21
5475 24.30 60.38  36.08
6366 25.00 59.88  34.88

1000 ~70.00  27.00 RESERVOIR

CODE: *** PRESSURE BELOW 15M+ STREET LEVEL
*% PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL
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** RW S S P ** Primary distribution system **
DATE MAY 1989

PIPE

PIPE NODE NUMBER

NUMBER BEGIN

END

RESULTS
Ak Ak hh AR RRR AR ARk k

LENGTH

DIS-
CHARGE

PAGE

VELO-

Peakflow 2010 *¥*

4

PRESSURE

CITY GRADIENT

S AR i it Skt g S e TR W W —— T ————— A} e Y ot — T ——— LD et e T W ——— T —————— ] Wk At — —— ——————— 7 —

S e ok T ————— O T ) " — —————— T — gt e T ——————— A Mot o ——— — —————— U P T A o

1000 1000
1001 1000
1010 3491
1011 2307
1005 2346
1012 2393
1020 3491
1021 3494
1022 4495
1023 5452
1030 3494
1031 4369
1034 4394
1035 5365
1036 5390
1040 5390
1041 6366
1050 5365
1051 5107

250.
110.
100.
325.
470.
140.
550.
280.
50.
320.
240.
250.
180.
660.
60.54

COCOCOOOCCOoOOCOoOoOOD

.06

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER
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PRIMARY NETWORK, PEAK FLOW, 2010, FIRE FIGHTING, PAGE 1 - 4
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*%* R WS S P ** Primary distribution system ** Peakflow 2010 *¥*

DATE MAY 1989 PAGE 1

hhkkkkhhkhhkhkhhkhkhhhhhhhhhhhhhhhhkhkhkhthkhhhRhdhkhhrhAdARA AT b Ak hhhhhhhddd

RADA WATER SUPPLY AND SANITATION PROJECT

CALCULATION OF THE PRIMARY DISTRIBUTION SYSTEM (BRANCHED)
YEAR 2010 MAXIMUM HOUR
SUPPLY FROM RESERVOIR (TO NODE 3491 AND 2307 BY 2*300 mm)
FIRE FIGHTING FROM 4351 AND 5392

(PEAK FLOW)

Khkhhkhhhhkkhkkkhhkhhkhhkhhkhhhhhkkhhhkhhhhhkhhkhhhhhhhkhhkhkhkhkhhhkhkhkhkkhkhkkhhhhhd

GENERAL PIPE ROUGHNESS VALUE

GENERAL DATA
hRKKhhhhRIhhhkhhkhkhhkdk

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

OF
oF
OF
OF
OF
OF
OF
OF

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOSTERS

PRESSURE REDUCERS

.200'M DIAM. LENGTH
300 M DIAM. LENGTH

PIPES TOTAL LENGTH

TOLERATION PRESSURE / NODE

WATER TEMPERATURE

CALCULATION FOR YEAR
PEAK FACTOR

TOTAL, WATER CONSUMPTION

-

B G SE BEF BE e %

(1] (1Y - . wa

.500 MM
60.00 M

50

CSCOoOOO -

4225.00 M
3280.00 M

7505.00 M
025 M
25.00 cC

2010
2.00

611.50 M3/H



*k RW S S P ** Primary distribution system ** Peakflow 2010 *¥*
DATE MAY 1989 PAGE 2

WATER CONSUMPTION
KARARARRR AR R A IR RRRRRARAIRRRRRRR AR

DISTRICT AVG. LEA- PEAK
NUMBER CONS. KAGE DEMAND
M3/H M3/H M3/H

1 20.90 5.00 46.80

2 12.90 3.10 28.90

3 10.90 2.60 24.40

4 11.60 2.70 25.90

5 11.70 2.80 26.20

6 5.00 1.20 11.20

7 12.40 3.00 27.80

8 9.60 2.40 21.60

9 16.00 3.90 35.90

10 17.50 4.20 39.20

11 13.10 3.20 29.40

12 10.90 2.70 24.50

20 22.50 5.40 50.40

21 3.40 .80 7.60

22 18.00 4.30 40.30

23 11.60 2.70 25.90

24 28.30 6.80 63.40

25 4.50 1.10 10.10

NODE AVG. FIRE PEAK
NUMBER  CONS. FIGHTING DEMAND
M3/H M3/H M3/H

5341 00 36.00 36.00
5390 00 36.00 36.00



** RW S § P *#* Primary distribution system ** Peakflow 2010 **
DATE MAY 1989 PAGE 3

RESERVOIR RESULTS
L AR R AR A E T

RESERV X-COORD Y~COORD PRESS PRESS-~ STATUS DIS~ FLOW NOTE
NUMBER STRTLEV CHARGE CHCK
M M M M M3/H %
1000 . .00 .00 70.00 27.00 FIXED 611.48

NODE RESULTS
Khkhkhkhkhkhkhhhhkhhhhrbhhhhd

NODE STREET PRESS PRESS- CODE
NUMBER LEVEL STRTLEV
M M M
3494 48.00 60.66 27.66
2307 32.00 65.06 25.06
2227 27.00 61.92 23.92 *
2346 29.00 63.35 24.45 *
2393 28.00 61.93 24 .43 *
4369 26.00 58.99 27.89
3491 30.00 61.79 26.79
5341 28.00 56.54 31.54
4394 31.00 58.37 28.77
4495 34.00 58.38 29.03
5107 35.00 57.81 28.81
5452 58.00 57.16 29.16
5390 36.00 56.61 31.61
5365 40.00 58.29 29.69
6395 36.00 56.12 31.87
5132 26.00 57.69 29.39
5475 24.00 57.05 32.75
6366 30.00 56.37 31.37
1000 70.00 27.00 RESERVOIR

CODE: #*** PRESSURE BELOW 15M+ STREET LEVEL
** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL



** RW S S P ** Primary distribution system *¥
DATE MAY 1989

PIPE

PIPE NODE NUMBER
NUMBER BEGIN END

RESULTS
khhkhhhhhkhkhhhhhhhhrkhhkk

DIA-
METER

LENGTH

DIS-
CHARGE

PAGE

VELO-
CITY GRADIENT

. ———— A i — ————— Ty e A T —————— YAl I} T T P T T —————— {4 T ————— —— g ——

Peakflow 2010 *%*

4

PRESSURE

A TS ————— — ot A T ——— ——— i o WP T S ——————" i 7 ST A M i $ S PR S ——t de (i} S S Y g

ejejojoelojolejojojejoolololelol oo

70.79
38.76
224 .51
190.43
164.50
101.34
-22.63
42.75
51.21
-36.95
31.56

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER

=

-
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SECONDARY NETWORK, PEAK FLOW, 2010, DISTRICT 1, PAGE 1 - 6
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** RW S S P ** Distribution system * DISTRICT 1 YEAR 2010 *

DATE MAY 1989 PAGE 1

hkhhkkhkhkhkhkhkhhkhrhhhhhhhhhrhhhdhhhkhhkbhhhhhhkhkrhhdhhrhhkkhhhhhkhhhhkhkkhhk

RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 1
YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY

AEERKRRARRK AR LAk ARXAXA AR A A Ak hhhhhhhkhhdhhhhhhhhhkhkkhkdhhhhkhkhhkdkhdk

GENERAL PIPE ROUGHNESS VALUE

GENERAL DATA

khkhkhkhkkkhkhkhhkhhhhkhkhkhhkhkiokx

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

OF
OF
oFr
OF
OF
OF
OF
OF

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOSTERS

PRESSURE REDUCERS

.041 M DIAM. LENGTH
.074 M DIAM. LENGTH

PIPES TOTAL LENGTH

TOLERATION PRESSURE / NODE

WATER TEMPERATURE

CALCULATION FOR YEAR
PEAK FACTOR

TOTAL WATER CONSUMPTION

E LI

.500 MM
60.00 M

58
0
42

COOON

4355.00 M
1235.00 M

5590.00 M
025 M
25.00 ¢C

2010
2.00

46.81 M3/H



** RW S S P #% Distribution system * DISTRICT 1

WATER
EEKAKRRRK R K AARKR KRR AR AR RN AR R AR R AR AR AR AR TN AR LRk d K

NODE
NUMBER

CONSUMPTION

LEA-
KAGE

PEA

K

DEMAND

- A A S e S —— Yy - ———

——y e ——— e S S e A% S e A S "

387.
387.
387.
774.
387.
387.
387.
387.
387.
387.
387.
387.
387.
774.
387.
387.
387.
387.
387.
774.
774.

1734.

866
866

866.

866

866.
866.
866.
866 .
866.
1734.
866.
866 .
866.
866.
866.
1734.
1734.

I N

DATE MAY 1989

NODES

YEAR 2010 *

PAGE

2



** RW S S§ P ** Distribution system * DISTRICT 1 YEAR 2010 #
DATE MAY 1989 PAGE 3

RESERVOTIR RESULTS

IZZ 2 EEEEEESS SRR R SRR RS

RESERV X-COORD Y-COORD PRESS PRESS-~ STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

4495 00 .00 61.13 30.63 FIXED 19,70

5452 .00 .00 60.45 32.45 FIXED  27.07



** RW S S P ** Distribution system * DISTRICT 1 YEAR 2010 *
DATE MAY 1989 PAGE 4

NODE RESULTS

Ahkkkhkhhkhkhkdhhkhkhhhhhkkhhk

NODE STREET PRESS PRESS- CODE
NUMBER LEVEL STRTLEV

——— A S e A S s L S e A S S S S v el e A —————

S s e A AL i W e AL S e i AN S e s M e e AR S ey e i G

4485 30.00 58.73 28.73

4487 30.00 58.88 28.88

4489 29.50 59.17 29.67

4498 29.75 60.63 30.88

4593 28.25 56.53 28.28

4595 28.00 56.86 28.86

5405 40.00 57.75 17.75 *

5406 39.00 59.30 20.30 *

5409 32.00 58.53 26.53

5416 36.00 57.55 21.55 *

5417 34.00 59.40 25.40

5418 30.00 60.02 30.02

5421 34.00 59.71 25.71

5423 28.75 59.88 31.13

5430 31.00 57.64 26.64

5440 28.50 58.20 29.70

5441 28.00 58.32 30.32

4444 30.25 59.01 28.76

5445 27.00 60.10 33.10

5454 28.00 60.19 32.19

5515 30.00 56.56 26.56

5518 29.00 56 .56 27.56 ,
4495 61.13 30.63 RESERVOIR
5452 60.45 32.45 RESERVOIR

CODE: #*+** PRESSURE BELOW 15M+ STREET LEVEL
% PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL

l 4480 31.50 58.87  27.37
[ |



** RW S S P ** Distribution system * DISTRICT 1

| S N L (4

PIPE NODE NUMBER
NUMBER BEGIN END

RESULTS
KRR NRN AN AR AR RN NN RN AR

DIA-
METER

DATE MAY 1989

LENGTH HEAD
LOSS CHARGE

—— e A i —— Ty A AL M T S el S T S el A S e AR S S e R AT M S S AR e GV R —

DIS~-

YEAR 2010 #*

PAGE

VELO-
CITY GRADIENT

5

PRESSURE

— e S R S e A e e S ey S S S S e S e A L e W S S e S S W R AR M e A S T S e

1 4419 4435
2 4419 4454
3 4427 |, 4433
4 4427 4437
5 4427 4595
6 4428 4595
7 4428 5405
8 4433 4438
9 4435 4437
10 4437 4438
11 4438 5416
12 4438 4444
13 4441 4446
14 4446 4447
15 4446 4481
16 4447 4444
17 4454 4459
18 4457 4459
19 4457 4466
20 4459 4480
21 4466 4495
22 4479 4489
23 4479 4444
24 4479 5452

15.
55.
80.

135.
15,

180.

130.
70.

105.
40.
90.
90.

POSITIVE DTSCHARGE FROM T.OW TO HIGH

=j=jofejofofolololofofolofolojalofelofolofoloolaofololoRololololeloloeolefeloolelaoleloRo R

.13
.01
.37
.65
.38
.04
.47
.47
2.22
.07
.23
1.21
.14
2.26
.30
.00
.00
.14
.15
1.75
.50
.33
.02
1.55
.20
.76
.11
2.74
.87
.89
.20
.48 -
.17
.17

NODE-NUMBER

-.15
-2.76
~.86
-.17
-1.46
1.54
-9.11
.38
-1.24
-9.59
~2,11
2.07
-6.03
-8.98
1.27
11.76
-.95
~-.10
.14
~-1.05
~.78
-2.70
5.83
~.96
-.77
~3.44
1.00
1.51
-8.31
2.51
-1.65
2.29
.86
10.82
~.86
-.86

. . . 'y s = » & s » LI T Y

GO = W=

[
= CO
- - - L - - - - - L] - L] L] » - - -

[
@WK

P
B W 00 W o ww

¢« = & s s = 2 . s s

b
HEPEPEMOEMOAAUSIUINORNWSIHND
- - L] - - - - L] - - L -

[+ ]

b

-

" e+ s & 3 a

WOUOoOWUNYN NN NUEOA PN OHFOWHPBWROUOUIWOWAAOCWHOWORLEANSHHAU

[

T



** RW S S P ** Distribution system * DISTRICT 1

PIPE NODE NUMBER
NUMBER BEGIN END

DIA-
METER

LENGTH

DATE MAY 1989

HEAD
LOSS

DIS~-
CHARGE

YEAR 2010 *

PAGE

6

VELO~ PRESSURE
CITY GRADIENT

e — A —— AL —— T S S S G . et AN A e AN T M S Rmn e s S e SSe A T —

N ———— A T S S Sy S — " - —— A —— ol S —— s 4 Sty Sl M e i Aln S ey A e TS e ey TS -

150.

60.
150.
80.
120.
85.
100.
105.

COOO0OO0OCOOoOOOoOCO

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-~NUMBER
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SECONDARY NETWORK, PEAK FLOW, 2010, DISTRICT 2, PAGE 1 - 5
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** RW S S P ** Digtribution system * DISTRICT 2 YEAR 2010 *

DATE MAY 1989 PAGE 1

AR AR R R RESRRASSRERE R AR R R R R R R R R RS R TR R TR T T

RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 2

YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY

IR ES SRR AR RS ER SRR RS E TSRS R A R AR Y RS T YY"

GENERAIL: PIPE ROUGHNESS VALUE

GENERAL DATA
R T Y T Es

!

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

0]
OF
OF
OF
oFr
OF
OF
OF

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOSTERS

PRESSURE REDUCERS

041 M DIAM. LENGTH
074 M DIAM. LENGTH

PIPES TOTAL LENGTH

TOLERATION PRESSURE / NODE

WATER TEMPERATURE

CALCULATION FOR YEAR
PEAK FACTOR

TOTAL WATER CONSUMPTION

S S8 AE 8F 40 SF B8 W

2

LU 1Y

.500 MM
60.00 M

47

OO CN

2790.00 M
1160.00 M

3950.00 M
25.00 ¢C

2010
2.00

28.67 M3/H



** RW S 8§ P *#* Distribution system * DISTRICT 2 YEAR 2010 *

WATER
R R R R R R e Y 2 R L}

NODE
NUMBER

CONSUMPTTION

LEA-
KAGE

PEAK
DEMAND

S e S S —— . il S e -t —

A ———— — i S . — (- i e ——

796.50
1592.90
796.50
796.50
796.50
796.50
796.50
796.50
796.50
796.50
796.50
796.50
796.50
796.50
1592.90
796 .50

IN

DATE MAY 1989

NODES

PAGE

2



** RW S S P **% Distribution system * DISTRICT 2 YEAR 2010 *
DATE MAY 1989 PAGE 3

RESERVOIR RESULTS
R R T R R R R PR R T R ey

RESERV X~COORD Y-COORD PRESS PRESS- STATUS DIS-
NUMBER STRTLEV CHARGE
UM M M M M3/H

5341 .00 .00 60.16 35.16 FIXED 12.76
5452 .00 .00 60.45 32.45 FIXED 15.87



*%* RW S S P ** Digtribution system * DISTRICT 2 YEAR 2010 *

NODE
NUMBER

————————

- ————

CODE:

DATE MAY 1989 PAGE

NODE RESULTS

hkkkhkRhrkkhkhkrhrRrhhkhhkrkrhrhkhhd

STREET PRESS PRESS- CODE

LEVEL STRTLEV

M M M
29.50 59.78 30.28
29.50 59.61 30.11
29.25 58.80 29.55
29.15 58.74 29.59
32.00 58.73 26.73
29.25 59.01 29.76
30.00 58.88 28.88
27.00 59.11 32.11
27.00 59.07 32.07
26.00 59.18 33.18
28.00 59.13 31.13
25.75 59.50 33.75
28.00 59.26 31.26
25.00 59.85 34.85
26,.00 59.78 33.78
25.25 59.91 34,66
28.00 60.13 32.13
30.00 59.03 29.03
29.00 58.99 29.99
29.00 58.60 29.60
28.00 58.41 30.41
30.00 58.55 28.55
28.00 58.41 30.41 “
30.00 58.60 28.60
30.00 58.42 28.42
30.00 58.39 28.39
29.25 58.60 29.35
29,50 58.38 28.88
26.00 59.92 33.92
26.00 59.87 33.87
28.00 59.25 31.25
24.25 59.85 35.60

60.16 35.16 RESERVOIR
60.45 32.45 RESERVOIR

*%%* PRESSURE BELOW 15M+ STREET LEVEL
*% PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL

4



*% RW S S P *#* Distribution system * DISTRICT 2 YEAR 2010 *

PIPE
NUMBER

PIPE

NODE NUMBER

BEGIN

END

RESULTS
Khkhkkhkhkhkhhhhhhhhhkrhhk

DIA-
METER

LENGTH

DATE MAY 1989

DIS-
CHARGE

PAGE

1

5

VELO~ PRESSURE
CITY GRADIENT

T — ;] S — Y T —— i T A S e VO S S —— e —— A i — ) . — o — et T —— i —— P —— A — TR —— i W f——

A A S e wi S S M e S S e e S S S i S B i e AL Sha ek S e e (R S g e . A — ki A S v W Y m— "

I
O WU B W BT

B o b b et e b
SO S WA

NN N
Lo Lo

N N
~ o

80.0
75.0
105.0
25.0
130.0
25.0
90.0
35.0
120.0
120.0
80.0
110.0
80.0
50.0
115.0
70.0
80.0
135.0
50.0
65.0
40.0
125.0
130.0
95.0

06

.00
012
.25
1.14
.04
.39
.44
.32
.22
.44
.18
.19
.00
.05
.12
.03
.01
.12
.03
.01
.02
.05
.67
.01

-1.03
-.70
-.50

~3.31

~2.,29
~-4.89
~-8.00

-2.66

.12

-~3.15
-.24
-.79

~4.76
4.40

.34
2.55
1.40
9.36
4.09
1.20
.95
.81
.12
-.61
.63
.41
-.14
.58
.45
~.25
.39
1.87
1.44
1.08

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER
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SECONDARY NETWORK, PEAK FLOW, 2010, DISTRICT 3, PAGE 1 - §
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*x RW S S P ** Distribution system * DISTRICT 3 YEAR 2010 *
DATE MAY 1989 PAGE 1

N

KRKAERERARKRAKRERIRRNRARKNRNRRRARRR RN RR AR A AR AR TR AR R AR bk kbR hdd

RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 3
YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY |

khkkkhkhRAhRARhhkhkhhhkhkhhhkhkhhhkhkhhhkhhhhhkhkhhhkhhkhhhhkkhkhhrhkhhhhhkhhhkhhhhhhhhkh®

GENERAL DATA
khkkhhkhkhhhhhhhhhkhhrRrAhh &

GENERAL PIPE ROUGHNESS VALUE : .500 MM
START VALUE FOR PRESSURES H 60.00 M
NUMBER OF PIPES : 36
NUMBER OF VALVES 3 0
NUMBER OF NODES : 26
NUMBER OF RESERVOIRS : 2
NUMBER OF PUMPS H 0
NUMBER OF HYDRANTS : 0
NUMBER OF BOOSTERS : 0
NUMBER OF PRESSURE REDUCERS : 0

PIPES .041 M DIAM. LENGTH : 1990.00 M
PIPES .074 M DIAM. LENGTH : 1375.00 M
PIPES TOTAL LENGTH : 3365.00 M
TOLERATION PRESSURE / NODE : 025 M
WATER TEMPERATURE s 25.00 ¢C
CALCULATION FOR YEAR : 2010

PEAK FACTOR : 2.00

TOTAL WATER CONSUMPTION $ 23.64 M3/H



** RW S S P ** Distribution system * DISTRICT 3

WATER

CONSUMPTTION

IN

DATE MAY 1989

NODES

A X E SRR XA SRS RS R SRR AR R R LR R AR R R EYXY RS R R X

NODE
NUMBER

LEA~-
KAGE

PEAK
DEMAND

—— A ——— i oL ——— o S —— e  ——— T ———

. —— i ———— v ot AL T A ——

294.60
294.60
294.60
294.60
294.60
294.60
294.60
294.60
294.60
883.80
294.60
294.60
294.60
294 .60
883.80
294.60
294.60

70.70
212.10
70.70
70.70
70.70
70.70
70.70
70.70
70.70
70.70
70.70
70.70
212.10
70.70
70.70
70.70
70.70
212.10
70.70
70.70

659.90
1979.70
659.90
659.90
659.90
659.90
1979.70
659.90
659.90

YEAR 2010 *

PAGE

2



** RW S S P *#* Digtribution system * DISTRICT 3 YEAR 2010 *
DATE MAY 1989 PAGE 3

RESERVOIR RESULTS

KKEKKRRRKIRRRRAR ARk RRhkhkhkhkhhkhhkkhrd

RESERV X-COORD Y--COORD PRESS PRESS-~ STATUS DIS~
NUMBER STRTLEV CHARGE
M M M M M3/H

5340 .00 .00 60.16 35.91 FIXED 10.46

5475 .00 .00 60.38 34.88 FIXED 13.12



** RW S 8§ P ** Distribution system * DISTRICT 3 YEAR 2010 #

NODE
NUMBER

it ————

- ——— -

CODE:

DATE MAY 1989 PAGE 4

NODE RESULTS

I EEAXERES SRS RS R RS R

STREET PRESS PRESS- CODE

LEVEL STRTLEV

M M M
26.00 59.41 33.41
25.50 58.79 33.29
24.25 59.90 35.65
24.00 59.30 35.30
23.75 59.59 35.84
23.50 59.41 35.91
24.50 59.37 34.87
23.50 58.91 35.41
26.00 59.95 33.95
25.50 59.38 33.88
24.75 59.89 35.14
25.00 59.20 34.20
24.75 58.91 34.16
24.75 59.88 35.13
26.00 59.29 33.29
25.00 58.99 33.99
24.50 59.12 34.62
24.75 59.17 34.42
24.50 59.32 34.82
25.00 59.25 34.25
25.00 59.21 34.21
24.50 58.98 34.48
24.25 58.98 34.73
24.25 59.12 34.87
24.50 58.91 34.41
24.25 59.12 34.87

60.16 35.91 RESERVOIR
60.38 34.88 RESERVOIR

**% PRESSURE BELOW 15M+ STREET LEVEL
** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL
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** RW S S§ P ** Digstribution system * DISTRICT 3 YEAR 2010 *

PIPE

RESULTS

khkkhkhhhkhkhhhkhhhhkhhkkhkhkk

PIPE NODE NUMBER
NUMBER BEGIN END

DIA-
METER

LENGTH

DATE MAY 1989

DIS~
CHARGE

PAGE

5

VELO- PRESSURE
CITY GRADIENT

o e R —— T A o S AR St A0 P i A i S S Ran S e RS Sme S e g A e Tem S e S TRe e

—— A —— e i —— e A e e S e S A A oy vt ——— A T e D S W e AT S e S — il T S D S S ——

1 5328 5333
2 5328 ! 5495
3 5329 5494
4 5331 5333
5 5331 5340
6 5331 5495
7 5333 6310
8 5340 6310
9 5448 5475
10 5448 5478
11 5448 6420
12 5475 5486
13 5478 5481
14 5481 5487
15 5484 5494
16 5484 6420
17 5484 6461
18 5486 5487
19 5486 5490
20 5487 5493
21 5490 5495
22 5490 5498
23 5493 5494
24 5493 5498
25 5494 6465
26 6300 6306
27 6300 6465
28 6303 6306
29 6303 6458
30 6303 6472
31 6306 6310
32 6420 6450
33 6450 6457
34 6450 6461
35 6457 6458
36 6461 6472

145.
120.

50.
135.

s & = & » .

i-iejelejojojojofoloRoflojefoolololelelolelolofololololalofoloRolol oo e

.00

2,17
2.74
1'28

1.47
1.44
-.82

~-1.14
.48
-2.14
.54
.96
-3.94
4.05
.77
2.62
.10
-.24

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER
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** RW S § P *+ Distribution system * DISTRICT 4 YEAR 2010 *

DATE MAY 1989 PAGE 1

4
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RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 4

YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY

!

AR RRRA AR KA ANIRAARRRNARRRARRARARRRRAR I AR AR R AR AR AR R ARk kb h AR ARk kv hhhdhd

GENERAL PIPE ROUGHNESS VALUE

GENERAL DATA
hhkkhkhkhhrrkhhhhhhhhhhhdhn

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

OF
OF
OF
OF
OF
OF
OF
OF

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOSTERS

PRESSURE REDUCERS

.041 M DIAM. LENGTH
.074 M DIAM.

PIPES TOTAL LENGTH

TOLERATION PRESSURE / NODE

WATER TEMPERATURE

CALCULATION FOR YEAR
PEAK FACTOR

TOTAYL. WATER CONSUMPTION

LENGTH

e SE 81 SE es S e &4

LI

LI -”» ”»

.500 MM
60.00 M
33

0

25

2

0

0

0

0
2045.00 M
1840.00 M
3885.00 M

.025 M

25.00 ¢
2010
2.00
25.85 M3/H



** RW S S§ P ** Distribution system * DISTRICT 4 YEAR 2010 *

WATER

CONSUMPTTION

I N

DATE MAY 1989

NODES

PEEEEE R R RS SRS E R AR EEE SRR A S S SRS SR SRR R R EREA LSRR R R

——— ey e iy A R AL L ——— g W A

——— L —— ———————— o —————— il ) S S g

1054.50
748.40
374.20
748.40
374.20
748.40
374.20
374.20
374.20
374.20
748.40
374.20
374.20
374.20

179.60
89.80
179.60
89.80
89.80
89.80
89.80
179.60
89.80
89.80
89.80

PAGE

2



** RW S S P ** Distribution system * DISTRICT 4 YEAR 2010 *

, DATE MAY 1989 PAGE 3

RESERVOIR RESULTS
R Y R T T T T T TR

RESERV X-COORD Y-COORD PRESS PRESS~ STATUS - DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

3494 .00 .00 62.76 29.76 FIXED 11.27
4394 .00 .00 61.12 31.37 FIXED 14.69



b

** RW S 8§ P ** Distribution system * DISTRICT 4 YEAR 2010 *

NODE
NUMBER

—— .

CODEs

DATE MAY 1989 PAGE 4

NODE RESULTS
Kk hrhrkkkhhhhhhhhhhhhh

STREET PRESS PRESS- CODE

LEVEL STRTLEV

M M M
33.50 62.55 29.05
31.25 61.07 29.82
33.25 59.48 26.23
32.25 59.36 27.11
32.50 59.50 27.00
32.00 59.21 27.21
30.00 60.07 30.07
31.25 60.61 29.36
31.00 59.90 28.90
30.50 60.33 29.83
31.50 59.37 27.87
29.00 60.03 31.03
31.50 59.37 27.87
31.50 59.74 28.24
31.50 59.20 27.70
31.00 59.80 28.80
29.75 60.69 30.94
30.50 60.26 29,76
32.25 61.77 29.52
30.75 61.08 30.33
29.50 60.53 31.03
29.25 60.47 31.22
28.00 60.48 32.48
29.50 60.53 31.03
29.50 60.49 30.99

62.76 29.76 RESERVOIR
61.12 31.37 RESERVOIR

dew PRESSURE BELOW 15M+ STREET LEVEL
** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL



** R W S S P ** Distribution system * DISTRICT 4 YEAR 2010 *

PIUPE

PIPE NODE NUMBER

NUMBER BEGIN

END

RESULTS
AhRKRKKAKRRRK R AR AR AR KA

DIA-
METER

LENGTH

DATE MAY 1989

PAGE

VELO-

5

PRESSURE

CITY GRADIENT

— e S A S e S S o S S S e AL S e Sel AL M S e ek A L e e ik e SN Ain S ——

- —— o o —— AR M i S S S S — e (A AN S e S S T o S S S — ) S e —— A A S e el S A ———

1 3494
2 3494
3 4310
4 4313
5 4316
6 4316
7 4318
8 4321
9 4321
10 4323
11 4326
12 4326
13 4330
14 4330
15 4331
16 4333
17 4336
18 4344
19 4344
20 4364
21 4364
22 4364
23 4369
24 4382
25 4384
26 4384
27 4387
28 4472
29 4495
30 4498
31 5306
32 5306
33 5316

.47
.43
.16
.86
.70
.55
.04
.01
.01
.05

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER

!
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** R WS S P **% Distribution system * DISTRICT 5 YEAR 2010 *

DATE MAY 1989 PAGE 1
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RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 5
YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY

hhkhkkhhARhkhkhhkRhhhhhhkhhhRhhhkhkhhhhhhkhhkrohkhhkhkhhhhhkhkrhkhkhhhhrhhkhkhhhdhhhhhhk

GENERAL PIPE ROUGHNESS VALUE

GENERAL DATA
khkhkhhkhhhhhhhhhhhkhkhs

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

OF
OF
OF
OF
OF
OF
OF
or

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOS'TERS

PRESSURE REDUCERS

041 M DIAM. LENGTH
074 M DIAM. LENGTH

PIPES TOTAL LENGTH

TOLERATION PRESSURE / NODE

WATER TEMPERATURE

CALCULATION FQR YEAR
PEAK FACTOR

TOTAL WATER CONSUMPTION

e SE 38 SE 84 s E ee a2 oe

.500 MM
60.00 M

34

N
SoOCoOoMmNO

1285.00 M
1615.00 M

2900.00 M
.025 M
25.00 ¢C

2010
2.00

27.26 M3/H



** RW S S P ** Distribution system * DISTRICT 5 YEAR 2010 #

WATZER

CONSUMPTION

IN

DATE MAY 1989

NODES

KhhkhkhhhkhkrhhkhkhhkhkhhhkhkhrhkhkrARkRhk Rk iAok hrhkhkhhhkhhik

NODE
NUMBER

AVG.

LEA-
KAGE

i T . el S A S S e S e S A S —

PEAK
DEMAND

————————— At T A e A e S e, -

1048.30
2096.60
1048.30
1048.30
1048.30
1048.30
1048.30
2096.60
1048.30
1048.30
1048.30
1048.30
1048.30
1048.30
1048.30
1048.30
2096.60
1048.30
1048.30
2096.60
1048.30
1048.30

PAGE

2



** RW S S P #* Distribution system * DISTRICT 5 YEAR 2010 *
DATE MAY 1989 PAGE 3

RESERVOIR RESULTS
Ahkhkkhkhkkkk kR hhhhhhhhhhhhkhhhhhkhkk

RESERV X-COORD Y-COORD PRESS PRESS- STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

4394 .00 .00 61.12 32.12 FIXED 21.69
5346 .00 .00 60.16 35.16 FIXED 5.59



|

** R WS S§ P ** Distribution system * DISTRICT 5 YEAR 2010 *

NODE
NUMBER

—— s ——

————

CODEs

DATE MAY 1989 PAGE 4

NODE RESULTS

A2 AR R R L RN LY

STREET PRESS PRESS- CODE
LEVEL STRTLEV
M M M

——— i o A S —— T —— e M A A S e e S S e S A —

61.12 32.12 RESERVOIR
60.16 35.16 RESERVOIR

Ahok PRESSURE BELOW 15M+ SYREEYT LEVEL
*% PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL



** RW S S P ** Distribution system * DISTRICT 5 YEAR 2010 *
DATE MAY 1989 PAGE 5

}

PIPE RESULTS
Rk dw AR KK kA hh ok Ak okokh ok ok hK

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-~NUMBER

PIPE NODE NUMBER DIA- LENGTH HEAD DIS- VELO- PRESSURE

. NUMBER BEGIN END METER LOSS CHARGE CITY GRADIENT
M M M M3/H M/8 M/KM

I 1 4384 4394 0736 100.0 38 -6.02 .39 3.8
2 4384 5315 0736 135.0 30 4.58 .30 2.3

3 5315 5321 0736 140.0 19 3.54 .23 1.4

' 4 5321 5323 0736 60.0 09 3.63 .24 1.4
5 5323 5324 0736 85.0 00 .43 .03 .0

6 5324 5346 0736 110.0 .01 -.62 .04 .1

I 7 5346 5376 0736 40.0 .11 4.97 .32 2.6
8 5376 5382 0736 40.0 .03 2.46 .16 .7

9 5382 5391 0736 150.0 .00 .28 .02 .0

I 10 5369 5391 0736 140.0 .01 .67 .04 .1
| 11 5367 5369 0736 90.0 .18 4.36 .28 2.0
12 4394 5367 0736 150.0 .90 7.61 .50 6.0

13 4384 4394  .0736 100.0 .38 -6.02 .39 3.8

l 14 4384 5315 .0736 135.0 .30 4.58 .30 2.3
15 5315 5321 .0736 140.0 .19 3.54 .23 1.4

16 4384 5360  .0408 70.0 .53 1.76 .37 7.6

I 17 4394 5360 .0408 90.0 .92 2.04 .43 10.2
18 5360 5361  .0408 40.0 .73 2.76 .59 18.2

19 5351 5361  .0408 75.0 .00 .09 .02 .0

I 20 5321 5351  .0408 55.0 .76 2.40 .51 13.9
21 5323 5352  .0408 85.0 .96 2.16 .46 11.3

22 5351 5352  .0408 70.0 .28 1.27 .27 4.1

23 5352 5357  .0408 25.0 .34 2.39 .51 13.8

I 24 5357 5362  .0408 50.0 .07 -.75 .16 1.5
25 5361 5362  .0408 70.0 .55 1.79 .38 7.9

26 5354 5357  .0408 90.0 .96 -2.09 .44 10.6

l 27 5364 5358 .0408 25.0 .00 .07 .01 .0
35 5363 5367  .0408 70.0 .81 -2.18 .46 11.5

28 5358 5363  .0408 50.0 .16 -1.13 .24 3.3

29 5358 5364  .0408 45.0 .00 .05 .01 .0

I 30 5364 5378  .0408 100.0 .24 ~.95 .20 2.4
31 5376 5378  .0408 110.0 .57 1.44 .31 5.2

32 5378 5385  .0408 90.0 .08 -.55 .12 .8

l 33 5369 5385  .0408 75.0 .47 1.60 .34 6.3

!
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*%* R WS S P ** Distribution system * DISTRICT 6 YEAR 2010 *

DATE MAY 1989 PAGE 1
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RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION.SYSTEM DISTRICT 6
YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY
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GENERAL PIPE ROUGHNESS VALUE

GENERAL DATA
KhkkkhhRRRRRIhkhk ok khhh K

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

OF
OF
OF
OF
OF
OF
OF
OF

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOSTERS

PRESSURE REDUCERS

041 M DIAM. LENGTH
074 M DIAM. LENGTH

PIPES TOTAL LENGTH

TOLERATION PRESSURE / NODE

WATER TEMPERATURE

CALCULATION FOR YEAR
PEAK FACTOR

TOTAL WATER CONSUMPTION

- es

[T 1 B S8 SR B 85 eR &

LI T 1] -

»

.500 MM
60.00 M
35

0

29

2

0

0

0

0
1536.00 M
1395.00 M
$2931.00 M

.025 M

25.00 C
2010
2.00
11.20 M3/H



** RW S S P ** Distribution system * DISTRICT 6 YEAR 2010 *
DATE MAY 1989 PAGE 2

WATER CONSUMPTTION I N NODES
R R R R T X

NODE AVG. LEA- PEAK
NUMBER CONS. KAGE DEMAND
L/H L/H L/H

————————————— kU ol A TS VY i P e ————

5383 156.20 37.50 349.90
5384 156.20 37.50 349.90
5392 312.50 75.00 700.00
5393 156.20 37.50 349.90
5394 156.20 37.50 349.90
6316 156.20 37.50 349.90
6321 156.20 37.50 349.90
6322 156.20 37.50 349.90
6323 156.20 37.50 349.90
6340 156.20 37.50 349.90
6345 156.20 37.50 349.90
6351 156.20 37.50 349.90
6353 156.20 37.50 349.90
6356 156.20 37.50 349.90
6358 156.20 37.50 349.90
6363 156.20 37.50 349.90
6366 156.20 37.50 349.90
6373 312.50 75.00 700.00
- 6375 156.20 37.50 349.90
6380 156.20 37.50 349.90
6385 312.50 75.00 700.00



** R WS S P ** Digtribution system * DISTRICT 6 YEAR 2010 ¥
DATE MAY 1989 PAGE 3

RESERVOIR RESULTS

hkhkkhkhkrhhhkhkhhkhkkhkhhkhhkhkhhdhkhkhkhbhkhhhdh

RESERV X-COORD Y-COORD PRESS PRESS- STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

5346 .00 .00 60.16 35.16 FIXED 10.66
6395 .00 .00 59.65 35.40 FIXED .16



** RW S S P *#* Distribution system * DISTRICT 6 YEAR 2010 *

NODE
NUMBER

- —

CODE:

DATE MAY 1989 PAGE 4

N ODE RESULTS
AAARKAKAKRARARARR AR ARk hok ok

STREET PRESS PRESS- CODE
LEVEL STRTLEV
M M M

—— . ——————— i $ A B N i ————————————— T ————— - — . > 2

24.00  59.67  35.67

24.00 59.64 35.64

24.00 59.64 35.64
| 60.16 35.16 RESERVOIR
59.65 35.40 RESERVOIR

k%% PRESSURE BELOW 15M+ STREET LEVEL
** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL



|

*x RW S S8 P ** Distribution system * DISTRICT 6 YEAR 2010 *

PIZPE RESULTS
R R N Y L 2 2 L

DATE MAY 1989 PAGE 5

PIPE NODE NUMBER DIA- LENGTH HEAD DIS- VELO~ PRESSURE
NUMBER BEGIN END  METER LOSS CHARGE CITY GRADIENT
M M M M3/H M/S M/KM

1 5343 5344 0736 70.0 .10 3.61 .24 1.4
2 5343 5346 0736 85.0 .16 -4,23 .28 1.9
3 5344 6316 0736 75.0 .09 3.28 .21 1.2
4 5346 5347 0736 40.0 .17 6.43 .42 4.3
5 5347 5348 0408 80.0 .24 1.08 .23 3.0
6 5347 5377 0736 30.0 .07 4.60 .30 2.3
7 5348 5349 0408 65.0 .10 .74 .16 1.5
8 5349 6321 0408 70.0 .03 .41 .09 .5
9 5377 5378 0408 75.0 .20 1.03 .22 2.7
10 5377 5392 0736 160.0 .19 .27 .21 1.2
11 5378 5379 0408 70.0 .09 .70 .15 1.3
12 5379 6351 0408 70.0 .03 .36 .08 .4
13 5383 5384 0408 65.0 .03 .42 .09 .5
14 5383 5393 0408 95.0 .14 ~.74 .16 1.5
15 5384 6356 0408 70.0 .00 .07 .02 .0
16 5392 5393 0736 45.0 .03 2.62 .17 .8
17 5393 5394 0736 60.0 .02 1.56 .10 .3
18 5394 6366 0736 90.0 02 1.23 .08 .2
19 6316 6322 0408 40.0 07 .81 .17 1.7
20 6316 6340 0736 220.0 12 2.17 .14 .5
21 6322 6323 0408 105.0 .07 .47 .10 .6
22 6321 6353 .0408 100.0 .00 .06 .01 .0
23 6323 6345 .0408 106.0 .00 .10 .02 .0
24 6340 6345 .0736 50.0 .02 1.84 .12 .4
25 6345 ! 6375 .0736 55.0 .02 1.64 .11 .3
26 6351 6358 .0408 100.0 .00 -.03 .01 .0
27 6353 6375 .0408 110.0 .03 -, 31 .07 .3
28 6358 6380 0408 110.0 .05 -.39 .08 .4
29 6363 6385 .0408 110.0 .10 -.57 .12 .9
30 6363 6356 .0408 95.0 02 -.27 .06 .2
31 6366 6373 .0736 75.0 01 .90 .06 .1
32 6373 6395 .0736 110.0 .00 .36 .02 .0
33 6375 6380 .0736 50.0 .01 1.03 .07 .1
34 6380 6385 .0736 30.0 .00 .33 .02 .0
35 6385 6395 0736 150.0 .01 -.52 .03 .0

POSITIVE DISCHARGE FROM LOW TO HIGH

NODE-NUMBER
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** R WS S P ** Distribution system * DISTRICT 7 YEAR 2010 *

DATE MAY 1989 PAGE 1 .
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RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 7
YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY

KERKKRKRRRRARKRARNARAARTERRKREARRRR AR R AR AR AR AARR AR ARR A AR ARAAR AR A A ARk Ak hhrk

LENGTH OF A COORDINATE-UNIT

GENERAL PIPE ROUGHNESS VALUE

GENERAL DATA
Khkk kAR AR RRRRARRRRR Rk,

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

OF
OF
OF
OF
OF
OF
OF
OF

.041 M DIAM.
.074 M DIAM. LENGTH

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOSTERS

PRESSURE REDUCERS

PIPES TOTAL LENGTH
VALVES TOTAL LENGTH
TOTAL LENGTH OF NETWORK

TOLERATTION PRESSURE / NODE

WATER TEMPERATURE

NUMBER WATERCONSUMPTION CATEG.

CALCULATION FOR YEAR

CONSUMPTION FACTOR CATEGORY 1

HOUR OF DAY OF CALCULATION

TOTAL WATER CONSUMPTION

LENGTH

s s LI T

1.000 M

.500 MM
60.00 M

43
0
33

SoCOoON

2790.00 M
1840.00 M
4630.00 M

.00 M
4630.00 M

025 M
25.00 C
1
2010
2.00
7

27.06 M3/H



*%* R WS S P ** Distribution system * DISTRICT 7

WATER
R T T T T T T Ry

NODE
NUMBER

CONSUMPTION

AVG.,

LEA~
KAGE

e A S St — e — A i A

PEAK
DEMAND

e S A A T S e b S e ded P A

152,

152'

152.

76

.60
60
.30
.30
.30
.30
60
.30
.30
.30
.30
.30
60
.30

1424.40
1424.40
712,10
712.10
712.10
712.10
1424 .40
712,10
712.10
712.10
712.10
712.10
1424.40
712.10

DATE MAY 1989

IN

NODES

YEAR 2010 *

PAGE

2



** RW S § P ** Distribution system * DISTRICT 7 YEAR 2010 *
DATE MAY 1989 PAGE 3

RESERVOIR RESULTS
LA R R R R N T

RESERV X-COORD ¥Y-COORD PRESS PRESS- STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

5132 .00 .00 60.51 32.26 FIXED 14.88
6366 .00 .00 59.88 34.88 FIXED 12.07
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** RW S S P ** Distribution system * DISTRICT 7 YEAR 2010 *
DATE MAY 1989 PAGE 4

NODE RESULTS
KhkEARKKRKRKKKARRKRRRRKKKK

NODE STREET PRESS PRESS-
NUMBER LEVEL STRTLEV
M M M
5134 27.00 59.83 32.83
5226 25.50 58.95 33.45
5228 27.75 58.55 30.80
5231 25.50 58.95 33.45
5232 26.50 59.08 32.58
5233 24.50 58.61 34.11
5241 27.50 59.39 31.89
5242 27.00 59.17 32.17
5248 26.00 59.17 33.17
5276 27.75 59.47 31.72
5278 26.00 59.17 33.17
5284 26.00 59.23 33.23
5287 27.25 59.60 32.35
5289 25.50 59.26 33.76
5294 25.00 59.35 34.35
5297 27.50 59.98 32.48
5392 24.75 59.03 34.28
5394 25.75 59.22 33.47
6106 27.00 59.56 32.56
6109 28.00 58.51 30.51
6200 26.00 58.87 32.87
6201 25.25 58.92 33.67
6202 25.00 59.59 34.59
6211 27.00 58.92 31.92
6213 24.00 59.35 35.35
6215 26.50 58.56 32.06
6223 24.50 59.22 34.72
6225 24.50 59.01 34.51
6250 25.00 59.18 34.18
6251 24.75 59.17 34.42
6255 25.00 59.20 34.20
6267 25.50 58.50 33.00
6270 26.00 59.38 33.38
5132 59.51 32.26 RESERVOIR
6366 59.88 34.88 RESERVOIR

CODE: *#*+* PRESSURE BELOW 15M+ STREET LEVEL
** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL



** RW S 8§ P ** Distribution system * DISTRICT 7 YEAR 2010 *
DATE MAY 1989 PAGE 2

PIPE RESULTS
AhkkhhkkhhhhkhkhhhhAhhkkKk

PIPE NODE NUMBER DIA- LENGTH  HEAD DIS-~ VELO-~ PRESSURE
NUMBER BEGIN END METER 1.LOSS CHARGE CITY GRADIENT
M M M M3/H M/S M/KM

1 5132 5134 0736 100.0 .68 8.10 .53 6.8
2 5134 5294 0408 120.0 .48 1.26 .27 4.0
3 5134 6106 0736 70.0 .27 6.08 .40 3.9
4 5226 5231 0736 165.0 .00 .40 .03 .0
5 5226 5233 0408 120.0 .35 1.06 .23 2.9
6 5226 5392 0736 115.0 .08 -2.48 .16 .7
7 5228 5392 0408 130.0 .48 -1.21 .26 3.7
8 5228 6215 0408 140.0 01 -.15 .03 .1
10 5132 5297 0736 110.0 53 6.78 44 4.8
11 6201 5394 .0408 160.0 30 .84 18 1.8
12 5241 5242 0408 35.0 22 1.61 34 6.4
13 5241 , 5276 0736 130.0 08 ~2.30 15 .6
14 5242 5248 0408 80.0 01 .14 03 .1
15 5242 5232 0408 70.0 09 -.71 15 1.3
17 5248 5278 0408 60.0 00 -.14 03 .1
18 5248 6250 0408 100.0 01 -.20 04 .1
19 5276 5278 0408 100.0 30 1.09 23 3.0
20 5276 5287 0736 70.0 13 -4.10 27 1.8
21 52178 6225 0408 120.0 16 .71 15 1.3
22 5278 5284 0408 80.0 06 -.51 11 .7
23 5284 5287 .0408 100.0 37 -1.22 26 3.7
24 5287 5297. .0736 - 100.0. 38 -6.02 39 3.8
25 5289 5294 .0408 110.0 09 -.55 12 .8
26 5289 6255 .0736 60.0 06 2.94 19 1.0
27 5289 6270 .0736 110.0 12 -3.09 20 1.1
28 5392 5394 .0736 90.0 19 ~4.,39 29 2.1
29 5394 6200 .0408 125.0 35 1.05 22 2.8
30 5394 6366 .0736 130.0 66 -6.97 46 5.1
31 6106 6109 .0408 170.0 1.05 1.58 34 6.2
32 6106 6270 .0736 115.0 18 3.80 25 1.6
33 6109 6267 .0408 160.0 01 .13 03 .1
34 6200 6211 .0408 120.0 05 -.37 .08 .4
35 6201 6211 .0408 120.0 01 .11 .02 .1
36 6202 6213 .0736 115.0 24 4.40 .29 2.1
37 6202 6366 .0736 105.0 29 -5.10 .33 2.8
38 6211 6223 .0408 130.0 30 -.94 .20 2.3
39 6213 6223 .0736 90.0 13 3.69 .24 1.5
40 6215 5233 .0408 120.0 04 .35 .07 .4
41 6215 6251 .0408 150.0 61 -~1.27 .27 4.1
42 6223 6251 .0736 90.0 04 2.07 14 .5
43 6250 6251 .0736 35.0 01 1.19 08 .2
44 6250 6255 .0736 40.0 02 -2.23 15 .6
45 6251 6267 .0408 170.0 67 1.25 27 4.0

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER
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*% R W S S P ** Distribution system * DISTRICT 8 YEAR 2010 *
DATE MAY 1989 PAGE 1
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RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 8
YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY
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GENERAL DATA
KhhhhhhhkhhhkARNA kR kAR & &

!
GENERAL PIPE ROUGHNESS VALUE

: .500 MM
START VALUE FOR PRESSURES : 60.00 M
NUMBER OF PIPES : 41
NUMBER OF VALVES : 0
NUMBER OF NODES : 32
NUMBER OF RESERVOIRS : 2
NUMBER OF PUMPS : 0
NUMBER OF HYDRANTS : 0
NUMBER OF BOOSTERS H 0
NUMBER OF PRESSURE REDUCERS H 0
PIPES .041 M DIAM, LENGTH : 2140.00 M
PIPES .074 M DIAM. LENGTH : 1860.00 M
PIPES TQTAL LENGTH H 4000.00 M
TOLERATION PRESSURE / NODE H .025 M
WATER TEMPERATURE : 25.00 C
CALCULATION FOR YEAR : 2010
PEAK FACTOR : 2.00
TOTAL WATER CONSUMPTION : 21.95 M3/H



**x RW S S P ** Distribution system * DISTRICT 8 YEAR 2010 *
DATE MAY 1989

WATER
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** RW S S P ** Distribution system * DISTRICT 8 YEAR 2010 *
DATE MAY 1989 PAGE 3

RESERVOIR RESULTS
R T T T E T R Py "

RESERV X-COORD Y-COORD PRESS PRESS-~ STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

5132 .00 .00 60.51 32.26 FIXED 8.07
5365 .00 .00 61.07 32.32 FIXED 13.92



** RW S § P ** Distribution system * DISTRICT 8 YEAR 2010 *
DATE MAY 1989 PAGE 4

NODE RESULTS
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NODE STREET PRESS PRESS~
NUMBER LEVEL STRTLEV

—— A —— A P i Rt P Sl P S St A S S G P e S v S P ——

s e S WSy G S T b G S St VS S ok A S d A S S

5132 ' 60.51  32.26 RESERVOIR
5365 61.07 32.32 RESERVOIR

CODE: *** PRESSURE BELOW 15M+ STREET LEVEL
** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL

l 5231  25.50 60.08 34.58
m



** RW S S P ** Distribution system * DISTRICT 8 YEAR 2010 *
DATE MAY 1989

PIZPE
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RESULTS
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** RW S S P ** Distribution system * DISTRICT 9 YEAR 2010 *
DATE MAY 1989 PAGE 1
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RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 9

YEAR 2010 MAXIMUM HOUR ON ;I‘HE MAXTMUM DAY
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GENERAL DATA
hhkkhkhhkkhkhikhkkhhhkhkhkkhk

GENERAL PIPE ROUGHNESS VALUE : .500 MM

START VALUE FOR PRESSURES : 60.00 M

NUMBER OF PIPES : 54

NUMBER OF VALVES s 0

NUMBER OF NODES : 37

NUMBER OF RESERVOIRS : 2

NUMBER OF PUMPS ! : 0

NUMBER OF HYDRANTS : 0

NUMBER QOF BOOSTERS : 0 oo

NUMBER OF PRESSURE REDUCERS : 0

PIPES .041 M DIAM. ©LENGTH : 3795.00 M

PIPES .074 M DIAM. LENGTH : 2295.00 M

PIPES TOTAL LENGTH : 6090.00 M. . . .. - W

TOLERATION PRESSURE / NODE t 025 M g
1 !

WATER TEMPERATURE : 25.00 C

CALCULATION FOR YEAR i 2010 |

PEAK FACTOR : 2.00

TOTAL WATER CONSUMPTION : 35.85 M3/H



** RW S S P ** Distribution system * DISTRICT 9

WATER

CONSUMPTION

~
IN

DATE MAY 1989
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381.00

381.00

381.00
381.00
381.00
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761.90
381.00

91.40

91.40
91.40
91.40
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91.40
91.40
91.40
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91.40 .

91.40
182.90

91.40
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91.40
182,90
91.40
91.40
91.40
91.40
182.90
91.40
91.40
91.40
91.40
182.90
91.40

1706.70

1706.70

853.40
853.40
853.40
1706.70
853.40
853.40
853.40
853.40
1706.70
853.40

YEAR 2010 *

PAGE
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** RW S S P ** Distribution system * DISTRICT 9 YEAR 2010 *

DATE MAY 1989 PAGE
RESERVOIR RESULTS
I 2 ETZ IR LR TR R RN R
RESERV  X-COORD Y-COORD PRESS PRESS- STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H
4369 .00 .00 61.53 30.03 FIXED 21.74
5107 .00 .00 60.57 31.32 FIXED 14.11



** RW S S P ** Distribution system * DISTRICT 9
DATE MAY 1989 PAGE

NODE
NUMBER

N ODE RESULTS
R T T T T T S

STREET PRESS PRESS- CODE

LEVEL STRTLEV

M M M
33.00 59.13 26.13
30.75 59.17 28.42
30.25 59.48 29.23
31.50 59.40 27.90
31.50 59.72 28,22
31.50 59.23 27.73
31.00 59.17 28.17
32.25 59.15 26.90
31.00 57.97 26.97
31.00 59.06 28.06
30.00 58.98 28.98
30.50 59.06 28.56
30.50 57.86 27.36
30.00 57.86 27.86
29.25 58.36 29.11
30.50 57.56 27.06
30.00 57.71 27.71
30.00 58.25 28.25
32.00 58.91 26.91
30.50 57.55 27.05
32.00 59.13 27.13
30.00 57.28 27.28
30.00 57.55 27.55
30.00 57.70 27.70
29.75 57.45 27.70
28.50 59.02 30.52
29.00 57.71 28.71
30.50 59.14 28.64
30.00 59.14 29.14
31.50 61.01 29.51
30.50 60.35 29.85
29.50 59.64 30.14
30.75 59.18 28.43
29.75 59.83 30.08
29.00 59.39 30.39
28.50 59.62 31.12
28.50 59.37 30.87

61.53 30.03 RESERVOIR
60.57 31.32 RESERVOIR

CODE:

*%% PRESSURE BELOW

15M+ STREET LEVEL

** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL

YEAR 2010 *



** RW S S P ** Distribution system * DISTRICT 9 YEAR 2010 *
DATE MAY 1989 PAGE 5

PIPE RESULTS
Ahkkkhk kR hhhhhhhrhkhrhhhdk

!

PIPE NODE NUMBER DIA- LENGTH HEAD DIS- VELO- PRESSURE
NUMBER BEGIN END METER LOSS CHARGE CITY GRADIENT
M M M M3/H M/S M/KM

1 3278 4215 0736 140.0 02 -1.12 07 .2
2 3278 4266 0736 230.0 00 23 01 .0
3 4125 4132 0736 145.0 30 -4.41 29 2.1
4 4125 4266 0736 185.0 05 1.43 .09 2
5 4125 4291 0408 130.0 1.47 2.15 46 11.3
6 4132 5105 0736 120.0 35 -5.28 34 3.0
7 4206 4207 0736 55.0 32 -7.46 49 5.8
8 4206 4211 0736 50.0 17 5.75 38 3.5
9 4206 4224 0408 175.0 34 86 18 1.9
10 4207 4214 0408 95.0 55 1.53 32 5.8
11 4207 4373 0736 130.0 1.29 -9.83 64 9.9
12 4211 4215 0736 85.0 08 2.82 18 .9
13 4211 4222 0408 120.0 1.26 2.08 44 10.5
50 4224 4236 0408 145.0 00 02 00 .0
51 4227 4236 0408 150.0 08 42 .09 .5
52 4214 4396 0408 95.0 01 -.13 03 .1
53 4228 4394 0408 110.0 50 -1.34 29 4.5
54 4227 4228 0408 65.0 01 -.16 .03 .1
55 4227 4396 0408 40.0 04 -.61 13 1.0
56 4227 4236 .0408 150.0 .08 .42 .09 .5
57 4224 4236 .0408 145.0 .00 .02 .00 .0
14 4215 4255 .0408 130.0 .25 . .85% . ,18 1.9
15 4222 4259 .0408 110.0 .42 1.23 .26 3.8
16 4233 4237 .0408 120.0 1.12 1.95 .41 9.3
17 4233 4228 .0408 35.0 .16 1.37 .29 4.7
18 4233 5205 .0408 80.0 .41 -1.44 .30 5.1
19 4237 4243 .0408 65.0 .00 .07 .01 .0
20 4237 4245 .0408 110.0 .31 1.04 .22 2.8
21 4243 4244 .0408 75.0 .50 -1.64 .35 6.7
22 4243 4247 .0408 80.0 .15 .85 .18 1.9
23 4244 4249 .0408 45.0 .11 .99 .21 2.5
24 4244 5215 .0408 35.0 1.01 -3.49 .74 28.9
25 4245 4259 .0408 125.0 .01 .14 .03 .1
26 4249 4283 .0408 95.0 .55 1.53 .32 5.8
27 4249 4289 .0408 160.0 .77 ~1.39 .29 4.8
28 4259 4285 .0408 110.0 .10 .57 .12 .9
29 4275 4285 .0408 90.0 .17 ~-.85% .18 1.9
30 4277 4283 .0408 80.0 .15 ~.85 .18 1.9
31 42083 4291 .0408 135.0 .01 ~.13 .03 .1
32 4285 4291 .0408 80.0 .26 -1.13 .24 3.2
33 4289 5105 .0408 170.0 .82 ~1.39 .29 4.8
34 4289 5261 .0408 85.0 .60 -1.70 .36 7.1
35 4227 4228 .0408 60.0 .01 -.16 .03 .1
36 4227 4396 .0408 40.0 .04 -.61 .13 1.0
37 4228 4394 .0408 110.0 .50 -1.34 .29 4.5
38 4369 4373 .0736 30.0 .52 13.02 .85 17.2

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER



** RW S § P ** Distribution system * DISTRICT 9 YEAR 2010 *
( DATE MAY 1989 PAGE 6

PIPE NODE NUMBER DIA- LENGTH HEAD DIS- VELO- PRESSURE
NUMBER BEGIN END METER LOSS CHARGE CITY GRADIENT
M M M M3/H M/S8 M/KM

39 4369 4387 .0736 150.0 1.18 8.72 .57 7.9
40 4373 4396 .0408 150.0 1.83 2.25 .48 12.2
41 4387 4394 0736 140.0 .71 6.98 .46 5.1
42 4394 5205 0736 190.0 .25 3.45 .23 1.3
43 5105 5107 0736 125.0 .74 ~7.53 .49 5.9
44 5107 5261 0736 210.0 .95 6.58 .43 4.5
45 5205 5215 0736 90.0 .02 1.17 .08 .2
46 5261 5215 0736 220.0 .24 -3.17 .21 1.1

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER
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** RW S S P ** Distribution system * DISTRICT 10 YEAR 2010 *

DATE MAY 1989 PAGE 1
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RADA WATER SUPPLY AND SANITATION PROJECT
CALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 10
YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY
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GENERAL PIPE ROUGHNESS VALUE

GENERAL DATA
RhKhkhhdkhkhhhdkdhhhhkhkkkn

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

OF
0)
OF
OF
OF
OF
OF
OF

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOSTERS

PRESSURE REDUCERS

041 M DIAM. LENGTH
074 M DIAM. LENGTH

PIPES TOTAL LENGTH

TOLERATION PRESSURE / NODE

WATER TEMPERATURE

CALCULATION FOR YEAR
PEAK FACTOR

TOTAL WATER CONSUMPTION

(1] - e e B A WS S8 85 48 ¥

.500 MM
60.00 M

46

CSCOoOOoOoON

2965.00 M
2190.00 M

5155.00 M
.025 M
25.00 ¢C

2010
2.00

38.08 M3/H
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** RW S S P ** Distribution system * DISTRICT 10 YEAR 2010 *

WATER
R L R R E T X L L R R T P

NODE
NUMBER
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AVG L
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*%# RW S § P ** Distribution system * DISTRICT 10 YEAR 2010 *
DATE MAY 1989 PAGE 3

RESERVOTIR RESULTS
KhAARKRR R R AR NARRRRRNR AR Rk h A dhw

RESERV X-COORD ' Y-COORD PRESS PRESS- STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

2393 .00 .00 63.66 25.91 FIXED 20.80

4373 .00 .00 61.53 30.03 FIXED 17.32



*% R W S 8 P /** Distribution system * DISTRICT 10 YEAR 2010 ¥

NODE
NUMBER

—— e it i

CODE:

DATE MAY 1989
NODE RESULTS
Ahkkhkh kA hARAh Rk khkhhd
STREET PRESS PRESS- CODE
LEVEL STRTLEV
M M M
38.00 62.71 24.71 *
36.00 61.21 25.21
34.75 59.11 24.36 *
35.25 60.27 25.02
34.00 58.92 24.92 *
33.00 58.97 25.97
34.00 58.92 24.92 *
32.50 59.42 26.92
32.50 59.23 26.73
34.25 60.07 25.82
34.00 58.92 24.92 *
32.25 59.93 27.68
33.50 59.96 26.46
34.00 60.53 26.53
34.50 60.54 26.04
35.25 60.70 25.45
35.75 60.95 25.20
36.50 61.86 25.36
34.50 61.27 26.77
34.00 60.42 26.42
33.50 58.78 25.28
34.00 60.24 26.24
33.50 58.95 25.45
33.00 58.83 25.83
32.00 59.64 27.64
31.50 60.33 28.83
31.00 59.98 28.98
32.00 60.95 28.95
32.25 60.53 28.28
32.50 60.55 28.05
33.00 58.91 25.91
32.00 58.490 26.48
32.00 58.60 26.60
32.25 58.85 26.60
63.66 25.91 RESERVOIR
61.53 30.03 RESERVOIR

*%%* PRESSURE BELOW 15M+ STREET LEVEL
** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL

PAGE

4



** RW S S P ** Distribution system * DISTRICT 10 YEAR 2010 *

PIPE
NUMBER

PIZPE

NODE NUMEER

BEGIN
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RESULTS
KhRRRRRRE Rk hhhhhhhhhk ki

DIA-

METER

LENGTH

DATE MAY 1989
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*%* RW S § P ** Distribution system * DISTRICT 11 YEAR 2010 *

DATE MAY 1989 PAGE 1

IET A2 22222 222222 a2 2222 a2 i 2 22 st A a2 2R R 2t 2 2 xR 2t i X AR X LR AR

RADA WATER SUPPLY AND SANITATION PROJECT

CALCULATION OF THE SEC./TERT.

DISTRIBUTION SYSTEM DISTRICT 11

YEAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY
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GENERAL PIPE ROUGHNESS VALUE

GENERAL DATA
Khhhhkhhhhhhrhhh kAR hkhk

START VALUE FOR PRESSURES

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

PIPES
PIPES

OF
OF
OF
OF
OF
OF
OF
OF

PIPES

VALVES

NODES

RESERVOIRS

PUMPS

HYDRANTS

BOOSTERS

PRESSURE REDUCERS

041 M DIAM. LENGTH
074 M DIAM, LENGTH

PIPES TOTAL LENGTH

TOLERATION PRESSURE / NODE

WATER

TEMPERATURE

CALCULATION FOR YEAR
PEAK FACTOR

TOTAL WATER CONSUMPTION

" S B3 ES B2 S 0% ep (13

L]

.500 MM
60.00 M

25
0
20

SCOoOOON

1680.00 M
1465.00 M

3145.00 M
025 M
25.00 C

2010
2.00

29.57 M3/H



** RWS S P »* Diatribution system * DISTRICT 11 YEAR 2010 »
DATE MAY 1989

WATER

CONSUMPTION
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NODES
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NODE
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** RW S S P ** Digtribution system * DISTRICT 11 YEAR 2010 *
DATE  MAY 1989 PAGE 3

RESERVOIR RESULTS
Kh AR AR RRRARRRRRR R AR R AR AR R R I I A A

RESERV X-COORD Y-COORD PRESS PRESS- STATUS DIS-
NUMBER STRTLEV CHARGE
M M M M M3/H

2393 .00 ' .00 63.66 26.41 FIXED 11.79

3494 .00 .00 62.76 29.51 FIXED 17.82



** RW S S P ** Distribution system * DISTRICT 11 YEAR 2010 *

NODE
NUMBER

CODE:

DATE MAY 1989 PAGE 4

NODE RESULTS

khhkhkdhhhhkdbhbhbhkhhdrdbrhhdn

STREET PRESS PRESS- CODE
LEVEL STRTLEV
M M M

-t A i o T . e G0 G S S —— Ao T ————

36.00 62.56 26.56

34.50 60.50 26.00

35.50 60.05 24.55 *

33.25 61.48 28.23

33.25 62.17 28.92

35.00 59.17 24.17 *

35.00 58.95 23.95 *

33.25 61.91 28.66
63.66 26.41 RESERVOIR
62.76 29.51 RESERVOIR

*%% PRESSURE BELOW 15M+ STREET LEVEL
** PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
* PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL



** RW S S P *+ Distribution system * DISTRICT 11 YEAR 2010 *
DATE MAY 1989 PAGE 5

PIPE RESULTS
Ahkkhhhhkhrhhhkhhhhhhhhhx

PIPE NODE NUMBER DIA- LENGTH HEAD DIS- VELO- PRESSURE
NUMBER BEGIN END METER LOSS CHARGE CITY GRADIENT
M M M M3/H M/S M/KM

1 2329 2339 0408 125.0 49 1.25% 27 4.0
2 2329 3471 0736 160.0 12 -2.59 17 .8
3 2339 3320 0408 120.0 00 -.09 02 .0
4 2347 2377 0408 70.0 31 -1.34 28 4.5
5 2377 2393 0408 120.0 3.82 -3.66 78 31.8
6 2377 3320 0408 155.0 40 1.00 21 2.6
7 2393 3361 0736 160.0 1.10 8.13 83 6.9
8 3320 3318 0408 150.0 09 45 10 .6
9 3307 3318 .0408 120.0 .00 .02 .01 .0
10 3307 3471 .0408 115.0 .53 -1.35% .29 4.6
11 3314 3318 .0408 80.0 .36 -1.34 .28 4.5
12 3318 3354 .0408 100.0 2.32 -3.12 .66 23.2
13 3338 3334 .0408 130.0 58 -1.34 .28 4.5
14 3338 3343 .0408 90.0 2.25 -3.24 .69 25.0
15 3338 3492 .0408 180.0 1.97 -2.12 .45 10.9
16 3343 3346 .0736 140.0 .02 -.95 .06 .1
17 3343 4315 .0736 100.0 .14 -3.62 .24 1.4
18 3346 3354 .0736 120.0 .07 ~2.29 .15 .6
19 3354 3361 .0736 150.0 .71 -6.74 .44 4.7
20 3469 3471 .0736 150.0 .44 5.28 .34 3.0
21 3469 3492 .0736 150.0 .98 ~7.95 .52 6.6
22 3492 3494 .0736 95.0 1.28 -11.47 .75 13.5
23 4305 4315 .0736 100.0 .26 4.96 .32 2.6
24 4305 3494 .0736 140.0 .59 6.35 .41 4.2
25 3336 3338 .0408 125.0 .56 -1.34 .28 4.5

POSITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER
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* RW S S8 P **% Distribution system * DISTRICT 12 YEAR 2010 *
DATE 1/12/1989 PAGE 1

l*******************************************************************

RADA WATER SUPPLY AND SANITATION PROJECT

ALCULATION OF THE SEC./TERT. DISTRIBUTION SYSTEM DISTRICT 12
EAR 2010 MAXIMUM HOUR ON THE MAXIMUM DAY

INPUT FROM BOOSTER STATION MUSHALLA

*'********************************************************************

GENERAL DATA

l khkkhkkhkhhkkhkhkhhhhdhkhdkhds
ERAL PIPE ROUGHNESS VALUE : .500 MM
T VALUE FOR PRESSURES : 60.00 M
NUMBER OF PIPES : 53
MER OF VALVES : 0
ER OF NODES : 40
NUMBER OF RESERVOIRS : 2
ER OF PUMPS : 0
ER OF HYDRANTS : 0
ER OF BOOSTERS : 0
NUMBER OF PRESSURE REDUCERS 0
PES .041 M DIAM, LENGTH : 3325.00 M
PIPES .074 M DIAM. LENGTH : 1285.00 M
lPES TOTAL LENGTH : 4610.00 M
iLERATION PRESSURE / NODE : .025 M
TER TEMPERATURE : 25.00 C
LCULATION FOR YEAR : 2010
NSUMPTION FACTOR CATEGORY 1 : 2.00
iTAL WATER CONSUMPTION 1 23.87 M3/H



* RWS S P ** Distribution system * DISTRICT 12 YEAR 2010 *
DATE 1/12/1989 PAGE 2

Ve e W e o ol W e o e e W e e W W R o A ek R

l RESERVOIR RESULTS

REBERV  X-COORD Y-COORD PRESS PRESS5- STATUS DIS-
NUMBER STRTLEV CHARGE
I M M M M M3/H
392 .00 .00 63.66 26.16 FIXED 2.12
306 .00 .00 66.12 26.12 FIXED 22.15



*k R WS S P #%* Distribution system * DISTRICT 12 YEAR 2010 *
; l DATE 1/12/1989 PAGE 3

NODE RESULTS

I o e et de ok ek ok e do ke sk ek e e

NODE X-COORD Y-COORD PRESS PRESS- CODE
UMBER STRTLEV

II M M M M
1278 .00 .00 61.97 17.22 >k
1279 .00 .00  62.01 17.51 ok

l 1286 .00 .00 61.97 16.72 *k
1287 .00 .00 62.02 17.02 *ok
1339 .00 .00 64.76 19.01 *k

l 1349 .00 .00 64.20 17.20 o o
1378 .00 .00 63.84 17.84 >k
1379 .00 ,00 63,89 15.89 "

l 2203 .00 .00  62.45 19.70 *k
2206 .00 .00 62.45 17.95 *
2225 .00 .00 62.75 22.25 *
2310 .00 .00 63.99 16.24 *or

l 2313 .00 ,00 65,13  25.13
2315 .00 .00  63.74 13.99 Tk
2316 .00 .00  63.61 15.61 >k

l 2317 .00 .00 65,00 19.00 *k
2318 .00 .00 64,59 18.59 >k
2322 .00 .00  63.50 11.25 *okok
2323 .00 .00 63.34 13.84 *k

I 2340 .00 .00  64.30 25.80
2346 .00 .00 1 64.02 24.52 *
2347 .00 .00 63.87 25.87

I 2348 .00 .00 63.39 9.14 okk
2349 .00 .00 63.41 12.41 *hok

. 2352 .00 .00  63.53 11.28 *hk
2355 .00 .00 63.66 16.41 *

I 2358 .00 . .00 63.39 9.39 *hk
2360 .00 .00  63.54 18.79 *k
2362 .00 .00 63.40  14.40 ok

. 2364 .00 .00  63.40 10.40 * ok
2366 .00 .00 63.51 18.01 *k
2367 .00 .00 63.51 23.01 *

l 2370 .00 .00 62.25 18.25 *k
2375 .00 ,00  63.67 15.67 |k
2377 .00 .00 63.80 26.05 .
2380 .00 ,00  63.63 9.13 ok

I 2382 .00 .00 63.70 25.95
2385 .00 .00 63.56 13.81 *k
2395 .00 .00 63.55 21.55 *

I 2320 .00 .00  63.57 13.07 *hk
2392 .00 .00  63.66 26.16 RESERVOIR
2306 .00 .00 66.12 26.12 RESERVOIR

l:onm *%% PRESSURE BELOW 15M+ STREET LEVEL

#% PRESSURE BETWEEN 20M+ AND 15M+ STREET LEVEL
l * PRESSURE BETWEEN 25M+ AND 20M+ STREET LEVEL
]
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l** RWS 8 P ** Distribution system * DISTRICT 12 YEAR 2010 *
DATE 1/12/1989  PAGE
PIPE RESULTS
I kkkkkkhhkkkkhkkkkikkhkkkkikw
PIPE NODE NUMBER DIA- MEAN  HEAD DIS- VELO-
BER BEGIN END METER PRESS LOSS CHARGE CITY
M M M M3/H  M/S
I 1 1278 1279  .0408  61.99 .04 -.54 11 .
2 1279 1287 .0408 62.01 .00 - 02 .01
' 3 1279 2370 .0408 62.13 .23  -1,07 .23
4 1286 1287 .0408  61.99 .05 -.54 .11
5 1287 2206 .0408 62.23 b -1.09 .23
6 1339 1349 .0736 64.48 .56 7.55 .49
l 7 1339 2306 .0736 65.44 1.36 -11.54 .75
8 1339 2310 0408 64.38 .70 3.27 .69
9 1349 1379  .0736  64.04 .31 7.02 46
I 10 1378 1379  .0408 63.86 .05 -.564 .11
11 1379 2355 .0736 63.78 .22 5.94 .39
12 2203 2206 .0408  62.45 .00 -.11 .02
l 13 2203 2225 .0408 62.60 .31 -.95 .20
14 2206 2367 .0408 62.98 1.05 -1.75 .37
15 2225 2392  .0408 63.21 .91 -1.51 .32
16 2306 2313 .0736 65.63 .99 8.57 .56
I 17 2306 2317 .0408 65.56 1.12 2.04 .43
18 2310 2315 .0408 63.87 .25 1.43 .30
19 2310 2316 .0408 63.80 .38 1.30 .28
I 20 2313 2340 .0736 64.72 .84 7.87 .51
21 2315 2352  .0408, 63.64 .21 .89 .19
22 2316 2322 .0408 63.56 .11 .76 .16
23 2317 2318  .0408  64.80 .41 1.48 .31
I 24 2318 2340 .0408  64.45 .30 .94 .20
25 2322 2348  .0408  63.45 11 .65 .14
26 2322 2352  .0408 63.52 .03 -.45 .09
I 27 2323 2349  .0408  63.38 .07 -.54 .11
28 2340 2346 ,0736 64.16 .28 8.27 .54
29 2346 2347 .0736 63.94 .14 6.22 41
30 2346 2349  .0408 63.71 .60 1.52 .32
I 31 2347 2375  .0408  63.77 .20 1.00 .21
32 2347 2377 .0736  63.84 .07 4.69 .31
33 2348 2349  ,0408  63.40 .02 - .44 .09
l 34 2348 2358  .0408 63.39 .00 -,01 .00
35 2352 2360 .0408  63.54 .00 -.07 .02
36 2355 2360 .0736 63.60 .13 4.87 .32
I 37 2355 2320 .0408 63.62 .10 -.54 .11
38 2358 2362 .0408 63.39 .01 -.27 .06
39 2358 2364  .0408  63.39 .01 -.17 . .04
40 2360 2366 .0736 63.52 .03 2.12 .14
I 41 2360 2370 .0408 62.89 1.29 2.15 46
42 2362 2364  .0408  63.40 .00 .01 .00
43 2362 2366  .0408  63.45 .11 -1 85 .18
l 44 2364 2385 .0408  63.48 .16 -.81 .17
45 2366 2367 .0736  63.51 .00 .78 .05
46 2367 2395 .0736 63.53 .04 -1.51 .10
IJSI'I‘IVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER
|



47
48
49
50
51
52
53

NODE NUMBER
BEGIN END
2375 2380
2377 2380
2377 2382
2380 2385
2382 2385
2382 2392
2392 2395

!

DIA-
METER

.0408
.0408
.0736
.0408
.0408
.0736
.0736

63.65
63.72
63.75
63.60
63.63
63.68
63.60

.04
.17
.10
07
14
.04
.11

DIS-
CHARGE

SITIVE DISCHARGE FROM LOW TO HIGH NODE-NUMBER

PAGE

VELO-

*%* R WS S5 P % Digtribution system *# DISTRICT 12 YEAR 2010 *
DATE 1/12/1989

5

PRESSURE

CITY GRADIENT

i T . L
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A-110

District network drawings of district XX ~ XXV are only available on Al size.
(drawings corresponding with Fig. no. A.15 thru A.19 a+tb).
They are not included in this annex, because they show not any details of the

networks yet.
The extension to these districts is planned after 1992 and the present

development is yet too uncertain, to make final details now.



e

~redycing T

i
oo

_ location

{ 2010 identical] { to realize n 20101

Fig. A4.20. Typicals, transmission system

2010

== 15
- @200
: non-return valve
_l]|e130
point 13
7/
i seserphon of modhicahor éw:kd'-\m aate J.
J:n ssuea HvO ml A

RADA WATER SUPPLY and SANITATION PROJECT

YEMEN ARAB REPUBLIC
“BESTRY of ELECTRICITY nng WATER

W A TIONAL WATER ana SEWERAGE AUTHCRA
RS TRY o MUMCIPA, TIES ang #OUSNG

Eurcconsuit

TYPICALS TRANSMISSION
SYSTEM

DHV Consulting Engineers
Agro Vision Holland
P.0. Box 12467 Sana’a

ewpls o M apove I00m - WG, Formet
SmAnons A3
seale 150

o owW-027 [




8*)00

2000
2400

P

VERTICAL CROSS SECTION

o g0 200 20,

A 1800 ‘L’f
VERTICAL CROSS SECTION A-A

. A21,

Twvpical district water meter chamber {feeding 1 district)

; Tescrpron of modfcatan

|."'"“ icr-‘\‘ date

I..fsf ssued 25_5_ B9 i !A

RADA WATER SUPPLY and SANITATION PRCJECT

YEMEN ARAB REPUBLIC

MHIMISTRY of ELECTRICITY and WATER
THE MNATIONAL WATER and SEWERAGE AL ™«0RITY
MINISTRY of MUNICIPALITIES ond SOUSING

Euroconsuit

DHV Consuiting Engineers
Agro Vision Holland

P.0. Box 12467 Sana’a

TYPICAL DISTRICT WATER
METER CHAMBER, FEEDING
1 DISTRICT

ievels = m gbove WM . M5 format
dIMENSIGNS N mm

scale 1: 20 A3
drawing no et no

W-0905




200 300,
!

VERTICAL CROSS SECTION

A-A

b
1

f
l

ices:r:s':cr ' moaficcnion

Pirig

drwn

octe

I frstossved  P5.5_89

/A

RADA WATER SUPPLY and SANITATION PROJECT

YEMEN ARAB REPUBLIC

MIMSTRY of ELECTRICITY and WATER
THE HATHINAL WATER ond SEWERAGE AUTRORIT™
MIMNISTRY of MUNICPALITIES and HOUSING

3 DISTRICTS

Euroconsult

DHV Consulting Engineers
Agro Vision Hoiland

P.0. Box 12467 Sana’'a

TYPICAL DISTRICT WATER
METER CHAMBER, FEEDING

tevels M abowe I2100m . WS format
e A3
drawing no ref no.
W-0907




Tert/ House connection

lle2s

Sec./ House connection

Typicals, secondary/tertiary water distribution system

gescriplon ot magfcaton

chughsren|acre

E Hirst saued

o 2489 A

RADA WATER SUPPLY and SANITATION PROJECT

YEMEN ARAB REPUBLIC

MSTRY ot ELECTRICITY ama WATER
THE A TIONAL WATER ang SEWERAGE auTHORIT~
VNG TRY ot WBACOAL TES ang ~OUSING

Euroconsult

DHV Consulting Engineers
Agro Vision Holland
P.O. Box 12467 Sana’a

TYPICALS SECONDARY &

TERTIARY WATER

DISTRIBUTION SYSTEM

tevels in o™ obgve JCO0m o WS ormgt
dwmengions n mo
ref mo

aemene WHOS12




; cluster na 410 - .+ cluster no. 400 ! ‘
' ~ ! ; — ? {
¢%0 930 90 #30 cluster no 414 duster no. 404
®25 325 290 330 250 350,
: cluster no. 411 : . cluster no. 401 |
3% %90 '$50 ®S0 025 1825
925 1925 cluster no 415 cluster no. 405 f
290 ¢330 950 i @50
7 t/ N .
! ———— ————
g25 @25
- cluster no 412 1 : ' cluster no. 402 ,
‘890 | 90 950 | $50 \
: Cluster no. 416 custer no. 406
| '$90 ®90 '¢50 50
l@ 25 le2s 825 025
: cluster no 411 \ cluster na 401 : ]
890 $90 350 #50"
@25 G275 Ihrsr ssuea H( 290!-89 A
RADA WATER SUPPLY and SANITATION PROJECT
clust 413 403 YEMEN ARAB REPUBLIC TYPICAL HOUSE
il : : duster na ; wester o EicTmoy e waren | CONNECTION CLUSTERS
@90 @0’ ‘?50 @50 oAb opeiviolbgihsu Suipnrria
[ Euroconsult
DHV Consulting Engineers [es » m osov 2oom - ws. prma
.__‘“_2§ ._°_2§. Agro Vision Holland scaw — A3
Fig. A.24.  Typical house connection clusters P.O. Box 12467 Sena’a  |{**™™ W-0914 .




ANNEX B WASTE WATER DISPOSAIL
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Fig. B.2. Network drawing district V
Fig. B.3. Network drawing district VIII
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Fig. B.6. Sewer alignment, node 3245 - 4367 - 10
Fig. B.T. Sewer alignment, node 4369 - 5392

Fig. B.8. Sewer alignment, node 5394 - 5316
Fig. B.Y. Sewer alignment, node 5132 - 5392
Fig. B.10. Sewer alignment, node 3358 - 4207
Fig. B.11. Sewer alignment, node 4233 - 5240
Fig. B.12. Sewer alignment, node 2307 - 2393
Fig. B.13. Sewer alignment, node 2206 - 2393
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|| B-3
SANITARY SEWER SYSTEM
I MAIN SEWER : NORTH
WASTE WATER PRODUCTION 0.8 * 70 % 1.1 L/(C.DAY) YEAR 2010
________________________ e
NODE LEVEL DIAM. COVER L SLOPE CAPITA FLOW Q-PEAK/ V TAU
I SURF. INVERT SURF.INVERT INCR. CUM. AVRG.PEAK Q-FULL
No. ([m] [m] [m] [m}] [m] {1: J[1: ]} [1/s)[1/s] [%] I[m/sl [N/m?]
' 1337 41.90 40.75 1.00 |
0.15 310 150 140 1500 1500 1.1 3.2 24% 0.59 1.8
2307 39.89 38.45 1.25
0.19 80 30 30 500 2000 1.4 4.3 8% 1.08 7.5
2304 37.13 35.69 1.25 _
I 0.19 250 200 190 1250 3250 2.3 7.0 34% 0.68 1.9
2328 35.86 34.37 1.30
0.19 270 180 180 1000 4250 3.0 8.9 43% 0.75 2.2
3469 34.35  32.91 0.19 1.25 150 120 130 1300 5550 4.0 10.9 45% 0.88 3.1
l 3492 33.15 31.71 1.25 ) ' ' N
0.19 175 440 170 1400 6950 5.0 13.0 61% 0.77 2.9
4466 32.75 30.66 1.90 «
_ 0.19 380 110 140 2000 8950 6.4 15.9 67% 0.85 3.7
l 4498 29.37 27.93 1.25
2206 42.00 40.85 1.00
0.15 275 100 90 2250 2250 1.6 4.8 29% 0.79 2.9

0.19 155 70 70 800 3050 2.2 6.5 20%

0.19 285 100 100 1900 4950 3.5 10.0 36% 0.96 3.6

3358 34.13 32.65 1.25
0.24 40 -30 310 650 5600 4.0 11.0 38% 0.65 1.5

3354 35.05 32.52 2.30
0.24 250 200 290 650 62560 4.5 12.0 40% 0.68 1.7

3343 33.80 31.66 1.90
0.24 105 140 270 650 6900 4.9 12.9 42% 0.71 1.8

4316 33.06 31.28 1.55
0.24 260 370 270 1300 8200 5.8 14.8 48% 0.71 2.0

4336 32.36 30.33 1.80

4498 29.37 27.89 1.25

. e e e e e i ke AR T T e k. W T o o e Al T TR e o e ekl B Y o S e e i ke A T T o e e ke Sl . Y e e e o e ke W B B T e o e e ek e Al

l ) 0.30 105 390 330 1000 18600 13.3 29.0 54%

0.30 280 80 110 6500 26900 19.2 39.7 43% 1.31

0.30 120 310 90 2000 28900 20.6 42.3 41% 1.44 6.9

448 24.71 23.09 1.25
0.38 570 330 310 2000 30900 22.0 44.8 45% 0.90 2.6

6307 23,00 21,28 1. ah

e e = amw m rm o e . mm e — VR PR P VD Y

TOTAL ) 1405 30900 22,0 4.8
DIAMETER [m] 0.188  0.235  0.300  0.375
LENGTH  [m] 1745 860 645 570
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!
SANITARY SEWER SYSTEM
MAIN SEWER : MIDDLE
WASTE WATER PRODUCTION 0.8 # 70 * 1.1 L/(C.DAY) YEAR 2010
NODE LEVEL DIAM. COVER L SLOPE CAPITA FLOW Q-PEAK/ V TAU
SURF. INVERT SURF.INVERT INCR. CUM. AVRG.PEAK Q-FULL

NR. [m) {m]  [m] (m] [m] [1: J[2: ] [1/s1[1/s1 [%] [w/s] [N/=n?}
3213 35.02 33.62 1.25

0.15 130 180 140 750 750 0.5 1.6 12% 0.47 1.4
3204 34.30 32.71 1.40 .

0.19 140 130 150 500 1250 0.9 2.7 12% 0,52 1.6
3391 33.22 31.78 1.25

0.19 115 190 190 500 1750 1.2 3.7 19% 0,53 1.5
3393 32.62 31.18 1.25

0.19 245 250 200 500 2250 1.6 4.8 24% 0.57 1.5
4207 31.65 29.96 1.50

0.19 150 300 200 550 2800 2.0 6.0 302 0.62 1.7
4369 31.15 29.21 1.75

0.19 315 190 200 1300 4100 2.9 8.7 44% 0.71 2.0
4394 29.46 27.62 1.65

0.19 155 60 70 1700 5800 4.1 11.3 34% 1.11 5.0
5367 26.80 25.36 1.25

0.19 155 100 90 500 6300 4.5 12.0 41% 1.06 4.3
5390 25.20 23.70 1.20

0,30 80 1600 320 700 7000 5.0 13.1 24% 0.61 1.5
5392 25.15 23.45 1.40

0,30 160 310 310 2100 9100 6.5 16.1 29%  0.67 1.7
5377 24.63 22.93 1.40

0.30 75 200 330 500 9600 6.8 16.8 32% 0.67 1.7
5343 24.25 22.70 1.25

0.30 285 650 530 3450 13050 9.3 21.6 51% 0.5H9 1.3
6315 23.81 22.16 1,35

0.30 80 1600 530 1200 14250 10.2 23.2 55% 0.59 1.4
6316 23,76 22,01 1.45

0.30 280 900 440 250 14500 10.3 23.5 51% 0.65 1.6
6331 23.45 21.38 1.70
SOUTH 20250

0.38 520 1160 420 1600 36350 25.9 51.6 60X 0.77 2.3
6407 23,00 20.13 2.50
TOTAL 2885 36350 25.9 51,6
6407 23,00 20,143 2.5
NORTH 30900

0.40 5000 270 67250 47.9 89.2 71% 1.01 4,2
W.T.P 2.60 1.60 1.00
WASTE WATER TREATMENT PLANT

DIAMETER ([m] 0.188 0.235 0.300 0.375

LENGTH {m] 1275 0 960 520
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f
SANITARY SEWER SYSTEM
MAIN SEWER : SOUTH
I WASTE WATER PRODUCTION 0.8 * 70 % 1.1 L/(C.DAY) YEAR 2010
NODE LEVEL DIAM. COVER L SLOPE CAPITA FLOW  Q-ACC/ v TAU
I SURF. INVERT SURF.INVERT INCR. CUM. AVRG.PEAK Q-FULL
NR. [m] (] [w] [m}] (m) [1: J[2: ] [1/s111/s] [%] [m/s] [N/m2]
3213 35.02 33.87 1.00
I 0.15 275 90 90 750 750 0.5 1.6 10%¥ 0.55 2.1 |
3278 32.10 30.71 1.20 :
0.19 90 900 300 1450 2200 1.6 4.7 29% 0.50 - 1.1
I 3249 32.00 30.41 1.40
0.19 140 220 290 850 3050 2.2 6.5 40%¥ 0.59 1.3
4210 31.37 29.93 1.25
l 0.19 235 260 200 750 3800 2.7 8.1 41% 0.71 1.9
4258 30.46 28,77 1.50
0.19 430 180 210 1500 5300 3.8 10.5 55% 0.869 2.2
5261 28,10 26.72 1.15
I 0.24 110 310 240 2100 7400 5.3 13.7 42% 0.75 2.0
5271 27,75 26.27 1.25
0.24 240 340 210 1800 9200 6.6 16.2 47% 0.80 2.5
l 5292 27.05 25.12 1.70
0.24 60 2000 210 700 9900 7.1 17.2 49% 0,80 2.6
5297 27.02 24.84 1.95
. 0.24 240 110 150 2500 12400 8.8 20.7 50% 0.95 3.6
I 6255 24.83 23.28 1.25
0.30 60 350 350 250 12650 9.0 21.0 41% 0.73 1.8
6251 24.66 23.11 1.25
I ©0.30 100 320 320 1750 14400 10.3 23.4 43% 0.77 2.0
6223 24.35 22.80 1.25
0.30 90 410 530 750 15150 10.8 24.4 58% 0.59 1.4
I 6214 24.13 22.63 1.20
0.30 140 2800 510 2900 18050 12.9 28.3 66% 0.61 1.6
6395 24.08 22.35 1.35
0.38 160 410 470 900 18950 13.5 29.5 37% 0.70 1.6
I 6380 23.69 22.02 1.30
0.38 100 910 480 800 19750 14.1 30.5 38% 0.71 1.6
6345 23.58 21.81 1.40
I 0.38 200 1540 470 500 20250 14.4 31.2 39% 0.72 1.6
6331 23.45 21.38 1.70 TO MAIN SEWER : MIDDLE
l TOTAL 2670 20250 14.4 31.2
DIAMETER fw]  0.188 0.235 0. 300 0,375 '
I LENGTH  ([m] 895 650 390 460

[ —
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Annex BZ |

Peaktactor calculation for waste water discharge

The tormula used for calculation of the peakfactor for waste water discharge
is:

p

1.5 + 2.5 gq

P peaktactor

q average hourly ftlow ot waste water, expressed in 1/s.

This tormula is one of the many mentioned in the literature, and commonly
used.

The following table gives the calculation of the peakfactor for the Rada
situation as function trom the inhabitants/ house figure.

Hon

el o i A o Y e ekl Sl N T EE R o e e e e ek ko s T WA T R T e e e e e e e e Ak Al A

Houses Persons Flow (1/...) Factor Peakflow
daily hour sec i/s
1 7 392 16 .00 38.62 0,18
2 14 784 33 0.01 27.74 0.25
4 28 1568 65 0.02 20,06 U. 36
8 b6 3136 141 0.04 14.62 0.503
16 112 6272 261 0,07 10.78 0.78
32 224 12544 523 0.15 4.06 1.17
100 700 39200 1633 0.45 5.21 2.36
250 1750 98000 4084 1.14 3.85 4.30
1000 7000 392000 16333 4,54 2.67 12,13
1500 10500 588000 24500 6.81 2.46 16,73

L e e kL L A L T TR ) T o e e e e i ek e . A S T o e o ek el kU

The figures from the last colum are presented in graphical form in the figure
presented underneath, corresponding to figure 3.3 on page 3.5 of the draft
final design report, vol. 1.

The other line in this graph is drawn on basis of the definited minimum
peakflow of 2 1/s.

From the above presented table it can be concluded that very small peakflows
accur.

e e e =
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st e . — USED RELATION

Sewerage peak flow vs. number of house connections

The actual peakload from a house Lo the sewer varies considerably in time.
Calculations were made assuming stationary conditions.
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ANNEX C RAINWATER DRAINAGE
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RHESSP DRATNABE SYSTEM NORTH - EAST DATE : 14 APRIL 1989 PAGE 1

36 3N NI B N I 33 I3 N B I NN A A 3 I I A 3 E T U N

-+ *
* RADA WATER SUPPLY AND SANITATION PROJECT *
* OALCULATION OF THE DRAIMAGE SYSTEM »
* RECURRENCY FERIOD 2 YEARS *
* NORTH - EASTERN PART *
* VERSION 1t& APRIL 1999 *
* *
I X L L LRI EEF TS LS S E L EESE LT TR R R S LSS S R T E LT R e R T LR Lt
EwEw vl w=Eew

TEEEE TR &R T /

U ENEER AL DaTa .

ER B PR R L PSR T R E L s R

DIFFUSIVE WAVE EQUATIONS \
IMFLICIT METHGD

LENGTH OF A COORDINGTE-UMIT € I LaGRo

SOUGHMERS ATZOSDIMNG T30

MIEURALZE ()

FOR OFEN CONCDUITS H - 050

FOR CLOSED CONWNDUITS : Nrlalsiel

EFFECTIYE CROSE-SECTIONAL ARES H 1. Qi .
RLM-OFF CORFFICTENT (DEFALLT) H 250

TOTAL CALOCULATION TIME (HOLRD < 2
TiME STEP {(CALECULATION: fMIMNG 3 1
TIME STEF (QUTPUT) (MIMNY ¢ 15
NUMBER GF TRAFEZIUM PROFILES : 15
MUMBER OF VaRIABLE PRIOFILES H a3
MUMBER OF CLOSEDR CONDUITS : s}
HUMBER OF WEIRS H o)
NUMBER OF NODES [ 14
NUMBER 0OF SFILLWAYS H 1
NUMBER OF FUMFS H i
MUMEBER F INMFLOW HYDROGRAFHS H [»
MUMBER OF RAIM CURYES H 1
HUMBER OF EYVAPORATION CURVES H o
MUMBER OF STIRAGE CURVES : £
HUMBER OF FROFILE CURVES : Q
HNUMBER F WATER LEVEL CURVES H a3

MUMBER OF MOVABLE WEIR CURVES

[w)
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R®WSsP®P DRAINAGE SYSTEM NORTH — EAST DATE : 146 APRIL 1989 FAGE 2

*xEun® [NFUT #%exx )
i B S0 I B [

N ODE DATA

EE R R L 2 Eaa sttt bbbk

W
it

CATTHMENT aRES (DOBE 1 o~ = HA  FUMP ZAF. (CGDE 0 0~
1™ = M2 i~ =

SIS H-DOGRD CATCOHEMEMNMT RUN £ U R Y E MUOIMEERSES FUMF S P I L L WA
Rk s g F ABREA OFF INFL STORGE EVAFP RAIN WATLEW CaE STHRT ST WILTH iEVEL e
(CODE 1} CFF (CODE D Ny b (M3 ity (M3
. £.2 O~ L5680 1
[ 3.3 0™ J70 1
[ 2.6 O L&D 1
s]3) O, [ Z.4 0™ &0 1
. TH0 0. . -1 0™ a0 i
A
G, o, ILEFOMOLTF0 1
0. . ) 1
O. o, HI VB Xy i
Q. [ D05 0 L AD 1
(o 0. S I Vi o Y] i
. . 1.8 O~ &0 1
2. 0. 1.1 0™ .40 1
. o, 5.3 0M 40 i -
0. [ F.1 0~ L40 1
O . 100,00 2T.41 1.8%
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R#¥ S SP DRATNAGE SYSTEM NORTH —~ EAST l DATE : 14 APRIL 19997 ' PAGE 3

#nux [NPUT *%#xa
3630 306 IO R

CONDUIT DATA :
[ e STy AL L s y

CONDT NODE MNUMBER INVERT LEVEL LEMSTH ROUGH EFF. BATTOM CATCHM. SIDE SLOPES FROFILE CLOSED CﬁNDUIT - CHARACTERISTICS

NUMBER DEGIN END BEGIN MESS CROSS WIDTH WIDTH COTGA COTSE CURVE SHAPE HEIGHT WIDTH LOSSES SILT
(M) M (#*) COEFF (M3 M MNUMBEFR M My BEGIM END ¥}

LEAas] .00 &L 00 ] L0 st |
4437 1.0 =P ¥la] 8] L1 Ll
1.0G ¥ a .21 .01
1.00 A, D0 4] L0 Ll /
27010 tE0 oS 1,04 &. 00 i 01 i3}
T 4487 D470 29.10 0 29051 B L0050 (.00 S.00 ] L1 .01
55 495 4498 IO ID 0 29,37 170 L0050 1.00 & 00 o3 .01 | .
S 4393 449 IR.ITT 0 ZF.ES 30 G090 1,00 §.00 o] 01 L1
7 449% 54700 29,85 29.51 40 Q050 1,00 &. 00 Q 01 L1
20 5301 3370 EP.63 0 29.51 a% L0500 1.00 t 5,00 o LSO PReR}
F0 3445 5448 2SL10 24071 1200 L0050 1.00 (=¥ s ls] 8] )| 0
10 2401 280 L0030 .00 SO0 o .31 Ll
110 20 L0050 1,00 B.00 ] L] .01
120 245 L0050 1000 8. 00 0 Rt Ll
130 1&0 JODED 1000 B.00 bl L1 Ll
* ROUBHMESS ACCORDIMGE TO MIKURADSE (M)
R Aa 1IN CURVES
RAIN TIME (MIN a o 31 &t &1 7S T F0 F1 105 1oh 124
TUEVE 1 INTERMS. (MMAH) Z.& 2.8 5.4 S.4 12,0 12,0 4.4 44,4 Z0.4 20.0 2.a 2.0
TIME (MIN} 121 150 151 184G 181 480
INTENS. {(MM/H) -t 3.8 2.0 2.0 .0 .0
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R WS S DRAINAGE SYSTEM NORTH - EAST DATE : 1& APRIL 1989 FAGE 4
#4k%d RESULTS #uw®x
B e E 3B HEIE 3 39 9 3
MAaXIMUM WATER LEVELS AND DISEHARGES :
EE e SR TR R R R R R T T T P R e S s |
CONDT: NODE SURFACE WATER ~IMVERT COMDT FILLING TIME ! TIME DISCHARGE VELO- GRADIENTS BOTTOM REMARKS
NUMBR ! NMEBR LEVEL LEVEL LEVEL DEFTH H CITY WATER INVERT WIDTH
! (M) M) M M (A o®nE (MINDY (MINY (M3/5) (M/S) (1:% (1:Xx} M)
OFEM CONDUITS WITH TRSFEZINM FROFILES @ -
Z1.51 Zl.41 1E 0 F1 7?2 258 ] 1iads 143 Gy T3 Vd
29.57 29.49 .20 =7 9 i
29,25 Z8.46% Yol VI F7 N 97 -.737 1.1t1 e =4 280 & D0
27.43Z 29,70 L33 SO F7 1
29.25 2B. 69 B85 i3 ?7 1 97 1,131 1.41 B2 2a ba 00
25.45 25.2 25.10 it 52 8 i
30.359 F0.22 I0.Z0 .15 iz 101 1 F1 . 154 .27 i1% 79 &, 00
27,43 29.30 29.10 .33 &0 97
43t 4489 29,42 Z29.10 LEEN a0 71 S -. 527 .57 TEE 235 &. )
V4493 29.5 29.37 <20 =9 2?5 3
S0 4489 29,473 27,140 L33 & ?7 1 g2 -, 198 ppis) 323 195 & 00
PR4T0 ZF. 58 2%.51 .15 24 92 1
S5 4495 0. S0 0. 35 .15 2 A 93 [alated .02 124 173 &5.00
V4473 29.57 29.37 L 20 5% 73 1
&id, 3458 29.57 29,49 29.37 20 =57 5 | Fz -~ 005 01 598 222 &. 0
V4499 2770 29.59 29,55 .15 3 A
7 3499 29,70 27.55 Z27.55 .15 ] A Pé L2 L1 4362 toon G000
Y S470 29. 64 29.55 27.591 <15 ped F2
g 5301 29.82 29.70 29,465 .17 ze T gz .98 Pt 423 454 & 00
T ] 29, 464 27.95 27.51 .15 24 20
0L 5445 25.45 25.2 25.10 <35 52 78 i a5 1.38%9 1.47 I7é 07 .00
544G 25,04 24.94 Z4.71 L33 75 100
1001 2448 25008 24,25 28,71 <33 Ta 100 3 @z —. 341 ~OF 244 122 Sa 00
I 5474 Za. 16 24,02 26.01 .15 k4 72 1
110} 5448 25.08 24.95 24.71 <33 76 100 100 1,498 .75 473 1125 B. 30
=T s 25.08 24.77 24,43 .45 32 100 |
1207 &420 25.08 24,77 249,43 - 45 32 100 3 101 1.454 .74 bl 291 8. 0
HE L 1% 24.19 24, 0% 2379 40 Ta 108 |
17200 o444 2819 s L 2IT.TF 4o rs-1 104 | ing T 1.764 1.23 230 G103 a0
V AA9T 2T, 40 23,45 23,40 <20 2 104
FREEEDARD EODE  #%% oY% - 5% FILLING OF CLOSED ### 957 -~ 100X FOSITIVE DISCHARGE FROM LOW TO HIGH MNODE NUMRER
OFEN CONDUITS i SN~ 10% COMBUITS #4 FOE - F5U

i{% 0OF DEFTH: * 1o~ 204 (% OF DEFTHADIAM.) # SO — Fox



4
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R WS SP DRAINABE SYSTEM NORTH - EAST DATE : 146 APRIL 1989 PAGE S

*#%4% RESULTS %#%»x
s R Ty

TOTAL CATCHMENT AREA 41.4000 HA

SPILLED YVOLUMES
B L ]

MOEE YR LME SFILLING
MiMDER [SyE] TIME MIN)

2840 43

¢

Wa TER FPaLANELCE I M M3

ST A RN RN N A R WA RN RN

INFLOW (HYDROGRAFHS) H o
INFL.OW (FIXED WATER LEVELS) : \ 2
ROGINFALL H 57468
TOTAL IN H =7ad
CUTFLDW (SFILLWAYS: H 2841
QUTFLOW {(FUMPS; H 2
OUTFLOW (FIXED WATER LEVELS) : O
EVAFORATION H ]
TaTAL OUT H 2841
STORAGE CHANGE : 2952
TOTAL OUT + STORAGE CHAMGE : 5803

BALANCE ERROR H LAY

#¥e¥e% E N D O F CYCTLONE #*xérsn
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R WS SF DRAINAGE SYSTEM NORTH — WEST DATE : 16 april 1989 PAGE 1

N N A IR A N N W e R 6 I R N I IR N N AR %

- 5 *
* RADA WATER SUPFLY AND SANITATION FROJECT L *
* CALCULATION OF THE DRAINABE SYSTEM ' *
® NORTH — WESTERN SECTION *
» RECURRENCY FPERIOD 2 YEARS %
- VERSION 1a APRIL 1997 *
r 3

[P SR S A S SPR I SRED I S T T AP NP AP AR I S P Y rg HpS g SOIDETIIeI P IY

/

eEEEE LRELT #EEEE

EERE S AENATNH E NS

’
5EHMERAL DATA
FEEFAFLEEERNRREEF RS
3 WAVE EGUATIONS A
HETHED
TF A COORDIMSTE~UNIT T 1. 000

ATCORDING TO
[$y ]

LGOS0

ATION TIME H =

UL STION H 1

H 1%

HUMBER OF FOFILES H id
MUMBER OF VYARIABLE PROFILES : ol
MUMBER (OF CLOSED COMDUITS H ]
NUMBER OF WEIRS H ]
MUMBER OF MODES H 1&
MUMEBER OF SFILLWAYS : 1
MLMBER GF FUMFS H Q
MLMBER 0OF INFLEW HYDROGRAFHS H 1
MUMBER OF RALIM CURVES H 1
RMUMBER i iPOR T I0M CURVES H o
MUMEBER § f AGE CTURVES : [
MUMEER FROFILE CURVYES : 3
MUMEBER OF WATER LEVEL CURVES H o
NUMBER OF MOVABLE WEIR CURVES H o



R WS SF DRAINAGE SYSTEM NORTH - WEST DATE : 1& april 1989 PAGE 2

%% MPUT #=5%%»
| AR N KR

N O DE oDaTaA

EEEFEERRBEEERAEFEESE

SRR IT R

WATLEY CAaF
(CODE 23

1

1

i

1

L

i

1

:

L

R Ei i

L.7 o™ i

- F.7 0 1

1.1 2™ .50 3

1.7 0~ S0 1

(A% 2,5 0v 0 LAG 1
O i £, ZZ0G7 1.
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RWSSPF DRAINAGE SYSTEM NORTH - WEST DATE : 16 april 1789 PABE 3
#uEae INPUT ##aus
A A 30
CONDUIT DATA
ET TR RIS TIR LA E T
|
CONDT NODDE WNUMBER INVERT LEVEL LENGTH FROUBH £FF. EBEOTTOM CATCHM. SIDE SLOPES PROFILE CLOSED CONDUIT - CHARACTERISTICS
NUMBER BEGIM END FEEGIN END NESS CROSS WIDTH WIDTH £C£OTGA COTGR CURVE SHAPE HEIGHT WIDTH LOSSES SILT
M M (M) (*) COEFF (M) M NUMEER (M) (M} BEGIN END (¥}
IPL21 34,85 L OGS0 s} L1
RO S o A 4 [ Ll
R I N = 0 il
I7.73 3I5.z8 0 L1
T&LHES 35,05 T L
35.07 Sb.05 [:F L1
Z4.75 Z4.1Z [ .01
35.09 F4.45 o] 01
35.28 34.75 [»] .01 b
34.45 34,13 o} L 01 .01
10000 33,19 140 (0SS0 .00 &.00 o} .01 .01
110 2F3.80 I0S LGOS0 1,00 s 5] o1 .01 \
20 IS, 05 250 L0050 1.00 [a] L1 .01
 RsAa] TE.06 105 0050 1, GO i ) .01
P50 Rt 179 LGOS0 1,60 (5] LG .01
160 4305 4314 3Z2.90 3T.0& 1253 JEe 1,00 i a1 Wi
170 4305 4466 3FZ2.90  IZLAO 135 1,00 o L0l .01
180 44353 44646 32.06 320860 1685 (0050 1.00 ] .01 .01
* ROUGHNMESS ACCORDING TO NIKURADSE O
FATH CURVES
R S N 36 W
RAIN TIME (MIND e} 31 & a1 Th G 71 1035 1048 120G
CURVE 1 INTEMS. iMM/H) 2.8 S.4 5.4 12.0 12. 35,4 4&. 4 20,0 20,0 8.9 B.0o
TIME (MINY 121 15¢ 131 180
INTENS. (MM/H) 3.5 I.6 2.0 2.0
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RWSSPF DRAINAGE SYSTEM MNORTH — WEST DATE : 16 april 1989 PAGE 3

*#k44% RESULTS *#¥#kw
e S

Ma X IMUMN WwAaTER LEVELS aND DISCHARGES
EEEAREEREEERRERENRRARRELERERBRER AL T AL LR RFFRE AL CE RN S

CONDT! NODE SURFACE HBATER INVERT COMNDT FILLING TIME ! TIME DISCHARGE VEL.O- GRADIENTS BOTTOM REMARKS
MUMBR MMBR LEVEL LEVEL LEVEL DEFTH i CITY WATER IMVERT WIDTH i
H (M} M) (M) (M) (A OENH (MINM (MIND (MZ/S) (M/5) (1:%) (133} ™) :
P2 L 1ET =S =8 55 =, 10
= L1021 ) 1 15 : (R
23 . L5 117 11z P
74 L 10E == Th 75 &, 00
= ] 74 S B 23 s 1373 1730 &, 00
250
100G | 7z —.071 =] 144 & .0
'?Y '
7 7 218 .47 455 451 PR a)
1da !
130 ! 11 P27 L3l pap etw [ ST
103
.15 26 ] 159 L S0 29 Zig &, 00
L2 27
1S 1é& i piad LT A 87 12 & D .
= 43
451 1a L1 & 125 127 B, G
S A
.18 45 104 —. I =t LG5 TiE &
CES 27
25 =9 102 0 ¢ —.E7Z = 197 a1s] & 00
) =] 5
25 29 102 3 102 L E52 .85 1&7 i41 &,040
25 7 103
1S 3 @z 25 . 258 .48 0% 21 & 00
.33 58 107
28 &0 s 104 —. 712 TEOL A2 7ei &, 00
25 T4 102
&t 1405 1G4 . 7aE 433 449 0 T
5% 1070
7 108 | 107 —1.055% 1.04 237 05 4,00
=8 107 |
FREEBOARD CODE  #¥%#% 0% - 9S4 FILLING OF CLOSED ### 95% — 100% FOSITIVE DISCHARGE FROM LOW Td HIGH NGDE MNUMBER
OPEN CONDUITS Lad 5% - 10% CONDUITS ## POAL ~ FS5X

i% OF DEPTH) * Lox - 204 (% OF DEPTHADIAM.) # 0% -~ 90U
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R WS SPF DRAINAGE SYSTEM NORTH ~ WEST DATE : 1& april 1989 PAGE S

#%E%%% RESIH.TS *%*x%%
EE Al S S E Y e X2 T

TOTAL CATCHMENT AREA FB.8000 HA

SFILLEDR YoLUMES

ANXEEEEEEREREERLEELEA AT R TR TR

Pl It
TIME MIFD

i e e e B

WA T E & BEAaLAaMNIE "IN LM33
EAELELEERASH AR ERRRFA RS LR ERA AR RN

REFHS ) : <
WATER LEVELS? H 0 \

H 318

H 515

5 H 1592

OUTEFLOW  (FUMeSs) H o

DUTFLOW (FIXED WATER 1_EVELS) = 3]

LA DR T ITON H G

H 15%2

H 1743

Tal OWUT + STORAGE CHANGE H 3540
ZalLANCE ERROR H WE2 R

EAEEE E M D OF Y CLAOMNE ##sx%%
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R WSESP

DRAINAGE SYSTEM

MIDDEL SECTION

WA I M T 3 W W I e N SO R 3 I A6 SE R X S N e AR I O 06 N

¥ K Kk kK ¥

AEELERT LR

*#eww THEL

MIDDLE SECTION

YERSION 1o AFRIL 1739

oS 3 ol R

T #¥sws

FERFEEELETCEXTE T

GEMNERAL B & A
E e

CIFFUSIVE WAVE EQUATIONS
IMPLICET METHOD

LEMNEYH OF

RIJGEHNEDSS
MIKURADEE

FOR CLOSED

G CLORDINATE-LNIT

[Su ]
FOR OFEH COMBUITS

COMDUITS

EFFECTIVE CROSS-S5ECTIONAL ARES

RUN~QFF G

TOTAL CaLc
TIME STEFR
TitE STER

MUMBER OF
NUMBER OF
MUMBER OF
MUMBER OF
NUMBER OF
MUMBER GF
HUMBER OF
HUMBER OF
MHUMBER OF
MUMEBER OF
MUMBER OF
HUMBER OF
NUMBER OF
NUMBER OF

EFFICIENT (DEFAULT)

ULATION TIME THOUR)
LCALEULATION) (PPIM:
{OUTFUT: LRI

TRAFEZIUM PROFILES
VGRIAEBLE FROFILES
CLOSED CONDUITS
KWEIRS

NIIDES

SPILLMWAaYS

FUMPS

IWFLOW HYDROGRAFHS
RAEIN CURY
EVAFORAT S URVES
STORAGE CURVES
FROFILE CURVES
WATER LEVEL CURYES
MOVABLE WEIR ECURVES

LT T TS LI TR TR 7Y

RADA WATER SUFPLY AND SANITATION PFDJECT
CALCULATION OF THE DRAIMAGE SYSTEM .
RECURRENCY PERIDD 2 YEARS

1.000

]
0

£oE R E K K K

F TR A LR L F ST LA R FEXALCFERL AR AT LR EEL TR TS

DATE

16 april igsg

PAGE

1
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RuWSSP DRAINAGE SYSTEM MIDDLE SECTIOM DATE : 16 april 19689 FREE 2
##x4ut INPUT *##%%w
P 22222 2Lk L b2 S k]
M ODE DATA :
N AW I
CATCHMENT AREA (CODE 1) O™ = HA PUMP CAF. (CODE Z2) o~ = M3/58
1™~ = M2 1~ = L/S
"D W-COORD CATCHMEMT RUN C U R Y MUMEERSES FUMF 5 F I T
&RES OFF INFL STORGE SVAF RAIN WATLEY [T T wWIiDTH COEFF
{COBE 1Y OFF (CODE 2} (M
/ . . A O 30 1 Pj
. Q. 2 0™~ 40 1
. 0. oo™ L4 i
. . 1.8 o~ 40 1
. . 0. 8.3 o™ .40 1 P
. o F.7 0™ .50 H
. . 1.8 o~ .40 1
D [N 10 40 i
<. o, 2.5 o~ 50 i
3. [ 205 O 40 i
. (I8 .0 O S0 1
i, i, P D e 1a] 1
. (v 2.0 DY B0 1
. . 3.4 O™ . A t
. G, 1D 80 1
a, 0. e 80 H ’
G, [%19 -1 0 50 i
i, B S ] 1
L [ 2.0 50 1
O, (£ PR O L Y] 1
[ . 2.8 O~ 50 i
. G, A 1 1
Q. T A T i ¥ 1
o, 0. 5.4 o~ 40 i
O, . 1.9 o™ &0 1
H21G s Q. o, 1.7 o~ &0 i
&HI10 L Q. G, 1O A0 1
4315 [ als o =] T.2 oM LaeD 1
&31& o3 . [« S1oGv L AD i
AHT51 MLeTs| O, (3 2.1 0™ a0 1
LEH0 2E.T73 .0 [+ €18 1
5380 23.94 . GO O, G, i




Ef

R#WSSF DRAINAGE SYSTEM MIDDLE SECTION DATE : 16 april 1989 PAGE 3

#HEE% INPUT %%%ee%
EX 2222 2R PR

CONDUI T DATA
F e I S PR T T St

CONDT NODE NUMBER INVERT LEVEL LENGTH ROUGH EFF. BOTTOM CATCHM. SIDE SLOPES PROFILE CLOSED EONDUIT -~ CHARACTERISTICS

NUMBER BESIN END BESINM END HESS CROSS WIDTH WIDTH COTGA COTGE CURVE SHAPE HEIGHY WILDTH LOS5ES SILT
iM) 3] (M3, %) COEFF M) iM} MUMBER (M} (M} BEGIMN END {0
2 4316 4369 I3.16  T1.15 Zae - o050 1,40 5.00 8] .01 .01
40 207 4357 F1.45 F1.1T5 150 0050 1,00 &. 00 2l L0 Ll
44 4233 S205 0 2993 28.65 5 L0050 1,00 & 00 a] L1 01
53 4345 4349 31.45%  F1.13 OSSR & 00 [ 01 01
25 AZ4% 4394 1,15 IZ%.045 LGS 1.0 &L 00 ] Ll .t
2394 5 t Eal L1 Lird
L =} PR L
S 1 p N Ll
Bt LB R ¥ = L .l 4
MOS0 Lol o .l |
SO0T0 1,00 ] .01 .01
LO050 1,00 G .01 LUt ‘
0500 1,00 i el L1
. L0501 00 ] .01 a3t
107 SIT] OE3ET : LOOSG 100 2] L L]
\
i Lt
g il
[l S0
4]
L0500 100 L&} L1 Ol
PRATTX R S ¥ 1N o] .01 .01
1,00 i . iai .11
B2 1.0 (2] il .
SI94 1.00 = .31 01
121 210 1,00 ¥
145 6215 1,00 o
145 1.00 i3
147 h R els] o LT
132 LO0S 1000 i3 <01
154 &351 &30 25.07  2Z3.69 205 LGS0 1,00 &. 00 [ .01 L0t
* ROUGBHNESS ACCORDING TO NIKURADSE (M)
oL U R Y ES
EHREELEEEERSE R ERERESE R
RAIN TIME (MIND I 0 31 &0 &1 75 ) 0 Fi 1o 106 124
CURVME 1 INTENS. (MM/H) 2.6 2.6 5.4 .4 12.0 12.0 46,4 3é4, 4 20,0 0.0 B.¢ 8.
TIME tMIMD 121 150 151 180

INTENS., {(MM/H) J. 6 z.4 2.0 2.0



¥

wr

Anwi% RESLILTS ##%#%
FEFE I 3 I NN

‘N 'R N EEC°EE BN e

-
MmAeXIMUM WATER LEVELS A ND DISCHAREGES
L e N I T s s T T T A T
CONDT ! NOBE SURFACE WATER INVERT CONDT FILLING TIME | TIME DISCHARGE VELO~- GRADIENTS BOTTOM REMARKS
MUMBR! NHMBR LEVEL LEVEL LEVEL. DEPTH H CITY WATER INVERT WIDTH
i (M) {M) M) (M) (A #\# (MIMN) {MIN) (M3/8Fr (M/5) {1:X) 12X} (M)
OFEN CONDUITS WITH TROPEZIUM FROFILES :
21 4314 33.71 3%.18 I3. 16 15 2 21 72 2 =) .28 144 139 & 00
1 4369 E1.30 31.25 i.15 .15 &4 103 1 [
407 4207 31.80 31.466 31.565 . 15 & 2.1 b LO17 & 363 F00 & 00
V43569 F1.30 31.25 31.15 .15 &4 H
44 423E I0.13 I0.01 29.78 .13 18 ! ?2 . 085 ot 71 71 &, D
TOS209 28.57 28,485 .15 1 H
i 31.48 A5 .15 21 4 5 LS LB 1145 575 L.
i T1.ES 1% 13 R
i T1.EG S| L 103 CEE7 LB 13l sl
H 2F.61 R H
i 29.461 .15 ' Eind T VER S =5 e & 00
' 28.75 1S i
! ZE.BO W15 H 72 L 157 =] =i =7 Ly el
H 2740 15 !
3o TZ0& 27.40 P =i H 7 134 A5 58 THE SO0
TS24 24,80 L5 H
.19 24 3 gl - 219 e Z1 27 &y O
15 9T
15 L =4 .33 A5 247 205 Epsl]
.25 29
LIS S 32 - 1,13 5 k) Sa G
Ll ?3
L iS S 2z ~ . DA PR w7 F EPaiy
W15 I
=50 H 92 F=T- 85 13z 134 L o D
73 i FE 1.8 127 142 &40
.13 45 H
) = i 57 L 005 .09 Faz f-palv]
W15 7 ? |
. i 7 78 | 1430 Lt L0 28 &0
P ] =2 193
W25 b6 Gl 140 2,112 1.43 248 ek [=Pasle]
<41 7 ?7 1
« 25 1) 101 100 2,112 1.Z9 223F 113 &, 00
S0 Er 102 !
.13 45 3 | ) . &8 113 a2 &, O
3 77 P9 1
41 7 72 | 143t .78 1157 T £3a M3
.37 T 121 &
115 2&5.79 15 =29 H o CETE 1.3 121 13 JPEALE]
H 25.47 15 & H
~ FREEBOARD CODE  »#% % - 9% FILLING GF CLOSED ### 953X - 100% FOSITIVE DISCHARGE FRGM LOW TO HIGH NODE NUMBER
| OPEN CONDUITS *% 5% - 10% CONDUITS ## QL - ISL

{%Z OF DEPTH) * 104 - 20% (% OF DEPTHMDIAM.) # 80% - F0%



ﬁs

kEWESFP DRAINAGE SYSTEM

*un%#k RESULTS *%x*x
[T RS PR ST ST Y

MAXIMUM WaTEHR LEVELS A ND DISCHARBES
e L L T B T T T Eo )

COMDT ) MODE SURFaOE WAETER TIME | TIME DISCHARGE
MU D HEER LEVEL LEVEL '
i M EMIMY ! iMIRG iMTA5)

> e — T

OFEM CONDUITD WITH TRAFPEZIUM FR

1161 IE.00 24,91 LET O 7é 101 1 92 —.006 .ol 52 sz
! F6.50  26.35 L1 o 2 1

117! 2500 P4.91 LT Ta 1091 1 99 1.7319 .95 497 380
: 25,50 28,27 .25 73 29

115 I5.347  ZS.az 1S as 100 1 1060 LETE 6T 33z
: 25,30 2%.23 =t W 99 |

1201 2530 .25 73 99 1 24 —.197 .71 329 220
: 25. 53 L5 oS 94

1% L1525 : — 0TS LS =7
: L1 g :

145! .15 =2 : 97 040 .03 88115 114
: .50 77 !

146! L8077 : 10z 2.246 1.03 823 150G
: LEZ O &b

1471 .52 sk 10T Z.TAT 1,10 agz ras
: L35 &b

1521 104 74 -.050 .11 1897 12
! 97

1541 53 1 24 -, 117 .58 145 148
: 97

MIDDLE SECTION DATE

14 april 1989

& O

&, LD

&, 0

g.00

&, Q0

&0

PAGE 5

FREEBOGRD CODE  ##% o% - 9% FILLING OF CLOSED ### 95% - 100X
OFEN COMDUITS ¥ SN - 10X COMDUITS ## UL - RO%
(X OF DEFPTH} * PO~ 20% {% OF DEFPTH\DIAM.} # BOw - PO

POSITIVE DISCHARGE FROM LOW

TG HIGH

MNORE NUMBER



R WS SF DRAINAGE SYSTEM MIDDLE SECTION DATE : 16 april 1989 PAGE &

#%#%% RESULTS #asnxe
B A s L T Tt 2]

TUTAL CATCHMENMT AREA 605000 HA ,
THE BANDWIDTH OF THE SYMMETRICAL MATRIX IS & FOSITIONS i
oo BEOD YO LUMES

AR TR E NN AL AR AL TR

NETGE YOLiME
3 [

LT 41

112 44

Wa T ER BEAaLAaAMIE IM Mzl

EEX S P EE ST E S s SIS EE LR AT TS S SRS B S X bt ) \
INFLOW  (HYDEOBRAFHS ) : o
MFLOM (FIXED WATER LEVELS) = :
FaLL :
TOTAL IM :
OUTFLOW (SEILLWAYS : 3754
OUTFLOW (FUMPS) : 3
TELOW (FIXED WATER LEVELS) : o
SURPORET I OM : e
ouT : I7Sé
AGE CHANGE : apoz
TOTAL OUT + STORAGE CHANGE 1 79583
BALANCE ERROR : LB %

#¥zxtdk £ N D oF T Y CLONE #skxee :
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RWSS5F DRAINAGE SYSTEM SOUTHERN SECTION DATE : 16 april 1969 PAGE 1

B3I W I NN A3 B R 33 M6 R O R 3

*
RADA WATER SUFFLY AND SANITATION PROJECT *
CALCULATION OF THE DRAIMNAGE SYSTEM *
RECURRENCY FPERIOD 2 YEARS ; *
SOUTHERN SECTION 4 *
VERSIDN 1& AFRIL 1989 : *

*

*

* # ¥ % ® ¥k %

X3 3R I TN I A WA 6 R W3 3 R O3 R R

xxwrdk INFUT =wexsr
EXRFAEX AR AL TR ES

B ENERR®AL oA TR
AERFEEHAAE L RAL AR ERLEEE S

DIFFUSIVE WOVE EGQUATIONS
IMFLITZIT METHOD

LEMGTH OF A CODRDIMATE-UNIT oo 1. 000 A

ROUGHNESS ACCORDIMG TO
NIEURADSE M)

FOR OFEN COMNDUITS

FOR CLOSED COMDUITS

EFFECTIVE CROSS-SECTIOMAL AREA
FUN-OFF COEFFICIENT (DEFAULT?

TOTAL CALCULATION TIME (HOUR

MUMBER OF EVYAPORATIOM CURVES
MNUMBER OF STORABE CURVES
NMUMBER OF FPROFILE CURVES
MUMBER OF WATER LEVYEL CUR
MUMBER OF MOVARLE WEIR CURVES

TIME STEF (CALCULATION: MINT 2 i
TIME STEF (QUTPUT) AMINY o =]
MUMBER OF TRAFEZIUM FROFILES H 21
MUMBER OF VARIAEBLE FROFILES : }
NUMBER OF CLOSED COMBUTITS H ]
NUMBER OF WEIRS : ]
NLUMBEFR OF NODES H 21
NUMBER OF SFILLWAYS H i
MUMBER OF FUMPS : [o3
NUMBER OF INFLOW HYDROGRAFHS : [}
MUMBER OF RAGIN CURVES :
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RWSSF DRAINABE SYSTEM SOUTHERN -SECTION DATE : 1& april 1789 FPAGE 2

HRAEE INFPLUT *#%en
RN BN

NODE DATA
s Lt T B

CATCHMENT AREA (CODE 1) o~ = HA PUMF CRF. (CODE 2Z) O™ = M3/E5
1~ = M2 v = /5 '
NODE  GROUND WATER X-COORD Y-CODRD CATCHMENT RUN C U R WV E NIiMEERS PUMP SFILLWAY
MUMEBER LEVEL LEVEL ARES OFF INFL. STORGE EYAR RAIN WATLEW CAP START STOF WIDTH LEVElL COEFF
! M) (COCE 1} (CODE 29 [$)] M (M oM

0. [ A& L 1
[N i DA 1
[ A fi 1
o, PP Z.a 0 i
D 2.8 O~ i
¥ 3. P g 1
[ Oy . 2.5 o~ 1
[ D, 3.5 o~ 1
0. . Z.0 O™ “ 1
. ., 2.7 o~ 1
. . . Y
[ (VI > i
. (a8 2 t
0. = z 1
[ a. B 13
[N (¥} jar] 1
(5 . 4.0 o~ 30 1
¥ [ 2.0 0> 50 1
e T [ S A i
O, O, 2.8 4~ .40 1
e Q. 2.0 0™ JF0 i

e [N [N .7 OO 50 H

£t . [ 1 20,00 Z4.31 1.3&
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RWSS5P DRAINAGE SYSTEM SOUTHERN SECTION DATE : 186 april, 1989 PAGE 3

W INPUT e
33 6 3

EONDUWIT DATA
EXT TR S Y S S S Y

CONDT NODE NUMBER INVERT LEVEL LEMBTH ROUGH EFF. BOTTOM CATCHM. SIDE SLOPES PROFILE CLOSED CONDUIT - CHARACTERISTICS

NUMBER BEGIM END BEGIN END NESS CROSES WIDTH WIDTH COTGA COTGE CURVE SHAFE HEIGHT, Wl CTH LOSSES SILT
(M3 (M3 M (#) COEFF (M) M NUMBER (M) (M) BEGIM END (X}
i0 TIPl 35002 3E,.22 290 L0030 1,00 &. 00 (&) .01 Dt
15 4210 = 7 290 L0053 1,00 &. 00 o] .01 .01
o0 L 005G 1,00 &. 00 ] .01 LOb
25 .o &, 00 [} L1 il
peatel 1. i . D ] Lt L
100 & 0 L0l L0l
1000 & 0 L0 Ll /
1.0 & i} L1 bl
1. 00 & [ S| Ll
1,ad &, 00 I Ll ey
420 L00DE0 0 1,00 &.00 O 01 03
100 L0030 1,00 & O o0 .01 il
0 LO0S3 1,00 [-PRels] A Rt L0
190 050 1.00 & 00 ] .01 il
100 LabE0 1 30 b, 00 s LGt L1
Za0 L0050 i i}
15080 R alslstel i a5t
37 o QDS iE (83
ol TE R ) i Lot
150 L OdE0 ] L0l
190 &244 A2B& 25 24,380 125 o050 1,00 &L 00 o] .01 Lt
® ROUGHNESS ACCORDING TO NIKURADSE (M)
(RIS cuURYES
e LS EEE X SRS R L X
RAIN TIME (MIMND o] 0 Il &0 al 73 7a ] 71 LOS 104 120
CURVE 1 INTENS. (MM/AH) 2.6 Z. & S.4 TG 12.0 12,0 45,4 4&. 4 20,0 ZO.0 8.0 8.0
TIME iMIM) 121 1545 151 180
INTENS. MMAHD Z.A 3.4 2.0 2.0
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; DRAINAGE SYSTEHM SOUTHERN SECTION DATE : 15 april 1989 PAGE 4

kg% RESULTE *x®xs
D e e T o

MaxXx I MmumM WATER LEVELS AND DISCHAREGES
B T R e L s e E e 2

CONDT! NODE SURFACE WATER INVERT CONDY FILLING TIME | TIME DISCHARGE VELO- GRADIENTS BOTTOM REMARKS
MNUMBR ! NMBR LEVEL LEVEL LEVEL DEPTH H CITY WMWATER INVERT WIDTH
H (M} (M} (M) ipt (LY ®\H (MIN) (MIN} (MZ/8) (M/5B) {1:%) {1: %> (M
NITH[TRHPEZIUH FROFILES @ y
d 35.085 a2 .15 20 @2 1 9= 1S A7 144 141 &0
33,29 22 7 7 i
14 27 g2 1 73 17Z .37 54 Tis &L 00
37 54 1063
S 143 FZ 00 FE -, 071 LAY 151 147 = L
47 T 7 Petat: . 3T tas 5.0k
= w1
w4 . ) _— .
K% 8 S B P .71 pinin =S
= 7?5 1
45 7S 3 F7 L3231 . SE 35 ped =3 &. G
5 100 1 .
S 100 3 11 B33 .87 Z41 252 & Q0
41 103 )
= 23 4 4 - 0% .27 439 o1 3. Qi
Py 25 3 A
T gz L 24T L as 27 a4 S, G0
2 i -, 15 .34 2?7 &0
=g} 103 LE61 LFE 183 177 .0
jEatey =1 L D80 W19 27 =4 &G0
115 1 1 Rty et 120 1oz £ 00
j40 H 95 L Z0E .88 TOZ S47 & G
1S H 105 LDET Do FOid Z850 & D0
ey z 108 ! 106 1,221 .57 237 z9y &0 00
H 2P 27,33 27 .25 27,0 iog |
1451 5274 27.5% 15 P2 i 22 .78 .18 448 277 &. GO
i 95292 27 .09 31 = tog
Y700 5292 s 81 * 108 | 10 1,279 1.2% 225 & 00
HE s g 2F.02 48 107
s : 107 ¢ 73 L0S0 12 5935 Pl &£.00
HE - tae
[ 107 1 108 1,223 I 5 a7 &0
o9 1
139 1 1% 1.591i4 1,37 el dxa (HD
11
FREEBDARD CODE #%# 0% - 5% FILLING OF CLOSED ### 934 — 100% FOSITIVE DISCHARGE FROM LOW TO HIGH NODE NUMBER
OFEN CONDUITS *% g% - 10% CONDUITE ##H QoY - F5%

{% OF DEFPTH) * 10% - 20% (% OF DEFTHADIAM.) # oy ~ 90



R NS5 SP DRAINABE SYSTEM

¥ % %% RESULTS #*%%%%
T e e s T

SOUTHERN SECTION

TOTAL. CATCHMENT AREA 63,0000 HA

SFILLED VOLUMES
A 3NN e B 3

NODE VOLLUME SFILLING
NUMBER (M3 TIME {MIN}

&z8a 2321 52
WeaTER B AL AaNLCE Iw [MZ1

/ EL RS LS Lo P LS LR LS LR ER R F L LR R E T R

INFLOW (HYDROGRAFHS) : Q
INFLOW (FIXED WATER LEVELS) = O
RATHNFALL : 5592
TOTAL IN : 5592
OQUTFLOW (SPILLWAYS) * 232
OUTFLOW {FUMFPS) : O
QUTFLOW (FIXED WATER LEVELS) ]
EVARORET FON G
TOTAL OUT : 2321
STORAGE CHANGE : 3306
TOTAL OUT + STORAGE CHANGE : 5627
BALANCE ERROR : BT R
Fxxdsx E M D o F CY 2L ONE sefkss
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*******************-K-***************4—**********

3H00

3431
3405
3520
3337
3289
3299
3330
3161
3161
3170
2994
3045
3071
3066
3201
3314
3331
3331
3151
3160
3138
2961
3075
3226
3290
2953
3035
2935

2945
2947
2896
2740
2857

3500
3460
3431
3405
3520
3337
3287
3299
3330
3180
3180
3160
3013
3037
3071
3066
3201
3314
3331
3331
3151
3160
3130
2961
3075
3226
3290
2925
3035
2943
3050
2957
2970
2880
2740
2860

NS

PROPOSED DEPTH

INVERT
LEVEL

3605
36028
d4ThH
3445
3413
3380
3505
3322
3262
3284
3315
3165
3165
3137
2998
3022
3056
3046
3186
3290
3306
3316
3136
3145
3115
2946
3060
3206
3275
2860
3020
2910
3035
2937
2955
2865
2725
2845

TRIB
AREA

. REMARKS

[0.1%Ha]

e e il e i kA i M ok A e ke Sl ol L il S A e Y M AL A Y A S AL S W ST TER g P e o e e e S e o o o o . P o mn e e
e e e e A A E R e E R E L n e R R T R e T T T e e e e e EE EE e —— T

36
24

5

6
25
28
35
20
27
35
11
17
21
62
18
83
57

34
15
33
26
24
33
18

40

SO0UTH
MIDDLE

NW
MIDDLE

e e = e =



ferrerrrib el fref e =R

¢~ 2b

e o e T e e e e e e T T e e
gt — i3

e S Ty o T o o i bk e R T o o ik e P S o e e e e Telk ET R R e e e s i el 0 PP G o o s e R o

PROPOSED DEPTH

INVERT
LEVEL

TRIB. REMARKS
AREA
[0.1%Hal

e o e o o ok e kP P . R e e ik R T T e e e i i e A i YR T e e e e ke ek ik Ul P SN T e e e e e e Al T —
et e e f— i e i~ —— el — o famia el LB Y

6286
6310
61D
G116
6340
6351
6380
6420
6464
6495
1337
2304
2307
2328
2334
2413
3278

oM AW AW W H e ow H I I W W W I I FH I I I W W W MW I W W I W W W W R W

2445
2400
2428
2373
2540
2400
2508
2414
2360

3728
4004
3601
3633
3450
3225

2500
2431
2141
2428
2373
2522
2394
2508
2419
2360
4205
3728
4004
3601
3633
3450
3225

2441
2376
2358
2507
2369
2463
2379
2340
4190
3713
3989
3586
3618
3435
3210

30
56

21

28

h4
19
5b
30
18
11
20
17
37

31
21

53
51
40



C - 26
c.2. PRESENT AND FUTURE ELEVATIONS (CONTINUED)
NODE SURFACE LEVEL [cm] PROPOSED DEPTH TRIB. REMARKS
e e >  INVERT AREA
PRESENT PROPOSED DIFF. LEVEL [0.1%Ha]

3358 3530 3529 1 3514 15

3390 3282 3299 -17 3284 15

3418 3220 3220 0 3205 15

3469 3450 3450 0 3435 15

3490 3434 3434 0 3419 15

3496 3460 3460 0 3445 15

44217 2900 2900 0 2885 15

4437 3047 3047 0 3032 15

4438 3106 3106 0 3091 15

4444 3035 3020 15 3005 15

4490 3230 3230 0 3215 15

4575h 2825 2825 0 2810 15

5107 2909 2909 0 2894 15 20
5132 2800 2800 0 2785 15 20
5200 2920 2920 0 2905 15

5201 2757 2757 0 2742 15

5242 2749 2749 0 2734 15

5246 2781 2790 -9 2775 15

5278 2583 2583 0 2568 15

5298 2610 2610 0 2595 15

5341 2492 2492 0 24717 15

5347 2483 2486 -3 2471 15

5348 2656 2656 0 2641 15

5358 2520 2520 0 2505 15

5379 2591 2591 0 2576 15

5383 2657 2641 16 2626 15

5384 2612 2612 0 2597 15

nAHY 2668 2068 0 2607 16

6209 2429 2429 0 2414 16

6214 2440 . 2428 12 2413 15

6216 2538 2538 0 2523 15

6223 2450 2450 0 2435 15

6251 2481 2481 0 2466 15

6255 2498 2498 0 2483 15

6302 2453 2453 0 2438 15

6305 2480 2480 0 2465 15

6331 2360 2360 0 2345 15

6356 25h5 2540 15

6365 2580 2580 0 2565 15

6366 2504 2504 0 2489 15

6395 2423 2423 0 2408 15

6457 2456 2456 0 2441 15

6461 2424 2482  -58 2467 15

e e o o e m  m m  rm e R G WY s T e AR e S e s . e ok e ke A iR B R VR W P o

R mn i e i i e S P A T T M o e e e o e e e e e A b W A T T Y= T o o o e e e e e e e Al
g e e e i 2 e et et nf e e i R— 1




Co- 27

ROADS TO BE PAVED
PLPE  FLOW LENGTH  NODE NO. CUMUL.,

imi/s| fml FRUM TO LENGTH
147 2.29 220 6316 6340 220
110 2.11 50 5343 64315 270
108 2.11 110 5343 5346 380
130 1.76 160 6464 6495 540
120 1.66 245 6420 6464 785
190 1.52 125 6264 6286 910
110 1.50 490 5448 6420 1,000

== =

=

ZU}U"‘%%ZEDZZZD?ZZOQU:ZUJZZZ

zZ= 2z
XX

112 1.42 100 53446 5377 1,100
80 1.39 120 5445 h4484 1,220
185 1.38 150 5297 6264 1,370
117 1.32 160 5377 5392 1,530
170 1.28 40 5292 5297 1,570
146 1.25 75 6315 6316 1,645
160 1.22 280 5272 5292 1,925
30 1.13 280 4479 5445 2,205
150 1.06 100 5261 5274 2,300
180 1.06 1656 44453 4466 2,470
20 0,95 140 4179 4489 2,610
170 0.74 135 1305 4466 2,745
111 0.73 80 5345 5346 2,826
101 0.73 120 5318 5345 2,945
160 0.71 125 4305 1316 3,07u
Y0 0.66 120 4254 5261 3,490
130  0.65 106 3343 1316 3,595

119 0.568 80 53490 5392 3,675
115 0,57 155 5367 5390 3,830
100 0.56 =10 5416 huly 3,910

10 0.54 150 4489 4498 1,060
60  0.53 230 4210 4258 4,290
10 0.39 205 4336 4498 4,495
120 0.3 200 KRE K duh IR
bt UL 36 R L B R H 060
YH 0,35 104 hazo bhdlb b, 1th
85  0.33 210 B236 5392 5,375
50  0.33 80 4207 4210 5,455
50 0.32 235 2393 3354 5,690
40  0.32 230 3393 4207 5,920
140 0.30 190 5215 5261 6,110
110 0.30 105 3338 3343 6,215
150  0.26 175 3492 4466 6,390
30 0.25 220 3391 3393 6,610
83 0,22 20 5236 52411 6,630
70  0.22 280 3323 3338 6,910
120 0.20 110 5392 5394 7,020
15 0.17 250 324y 4210 7,270
78 0.16 80 52056 5208 7,350
90 0. 1% 115 3321 3323 7,465
35 0.16 110 4483 4489 7.575
70 0.15 150 4242 5215 7,725
10 0.14 290 3213 3391 8,015
80  0.13 220 K206  H241 8,235
80  0.13 295 3307 3333 8,530
10 0.12 156 2227 2393 8,685
20 0.12 200 2340 23177 8,885
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