55 RESULTS OF PRESSURE MEASUREMENT
55.1 ZonaBajain Managua
D Zona Baja Oeste (West)

Water pressures were measured at three locations in Zona Baja Oeste and the results are shown
inFigure5.5.1 and Figure 5.5.2.

As shown in Figure 5.5.1 Zona Bgja Oeste has relatively enough water pressure except in the
morning and in the evening. In genera it isan ideal to maintain water pressure of about 0.10 —
0.15 MPa at tap.
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Figure55.1 Water Pressurein Zona Baja Oeste
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Figure5.5.2 Resultsof Pressure Measurement in Zona Baja Oeste



2 ZonaBaja Centro (Center)

Water pressures were measured at three locations in Zona Baja Centro and the results are shown
in Figure5.5.3 and Figure 5.5.4.

As shown in Figure 5.5.3 Zona Baja Centro has relatively enough water pressure throughout a
day.
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Figure5.5.3 Water Pressurein Zona Baja Centro
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Figure5.5.4 Resultsof Pressure Measurement in Zona Baja Centro
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(©)) Zona Baja Este (East)

Water pressures were measured at three locations in Zona Baja Este and the results are shown in
Figure5.5.5 and Figure 5.5.6.

As shown in Figure 5.5.5 Zona Bgja Este has relatively enough water pressure throughout a
day.
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Figure5.55 Water Pressurein Zona Baja Este
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55.2  ZonaAltain Managua
(1) ZonaAlta Oeste (West)

Water pressures were measured at three locations in Zona Alta Oeste and the results are shown
inFigure5.5.7 and Figure 5.5.8.

As shown in Figure 5.5.7 lower area of Zona Alta Oeste (Location N0.10) has enough water
pressure throughout aday. On the other hand higher area of Zona Alta Oeste (Locations No.11
and No.12) has not enough water pressure. Especially Location No.12 has no water during
daytime and there is not enough water pressure even night time.
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Figure5.5.7 Water Pressurein ZonaAlta Oeste
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Figure5.5.8 Resultsof Pressure Measurement in ZonaAlta Oeste
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2 ZonaAlta Centro (Center)

Water pressures were measured at three locations in Zona Alta Centro and the results are shown
in Figure5.5.9 and Figure 5.5.10.

Asshown in Figure 5.5.9 Zona Bagja Centro has enough water pressure throughout a day.
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Figure559 Water Pressurein ZonaAlta Centro
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Figure5.5.10 Resultsof Pressure Measurement in ZonaAlta Centro
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(©)) ZonaAlta Este (East)

Water pressures were measured at five locations in Zona Alta Este and the results are shown in
Figure5.5.11 and Figure 5.5.12.

As shown in Figure 5.5.11 Zona Alta Este except Location No.20 has relatively enough water
pressure throughout aday. Las Americas Tank and Sabana Grande Well Field supply water to
this area.
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Figure55.11 Water Pressurein ZonaAlta Este
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55.3  ZonaAlta Superior in Managua
D ZonaAlta Superior Oeste (West)

Water pressures were measured at six locations in Zona Alta Superior Oeste and the results are
shown in Figure 5.5.13 and Figure 5.5.14.

At Location No.21 along Carretera Vigja Leon located at the west of Km9.2 Carretera Sur Tank,
extremely high water pressure of 1 MPa and more was observed. The height difference from
well seems to cause. In general for water supply facilities it is undesirable that the water
pressure exceeds 0.75 MPa.  Location No.22 has relatively enough water pressure throughout a

day.

Asshown in Figure 5.5.13 other three locations except No0.23, Locations No.24 — 26, have been
faced to the problem of bad water supply condition. Especially Locations No.24 and No.26
have no water al day long continuously. Asfor this area, water is supply from San Judas Tank.
As described in previous section, “5.4 Results of Flow Measurement”, enough water which was
planned by Managua | Project was not transmitted from Santo Domingo Tank to San Judas Tank.
Therefore, thereis not sufficient water to supply this area.
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Figure55.13 Water Pressurein ZonaAlta Superior Oeste
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Figure5.5.14 Resultsof Pressure Measurement in Zona Alta Superior Oeste
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2 ZonaAlta Superior Centro (Center)

Water pressures were measured at three locations in Zona Alta Superior Centro and the results
are shown in Figure 5.5.15 and Figure 5.5.16.

As shown in Figure 5.5.15 Locations No.27 and No.29 have relatively enough water pressure
throughout aday. Location No.28 has little water according to time.
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Figure5.5.15 Water Pressurein ZonaAlta Superior Centro
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Figure55.16 Resultsof Pressure Measurement in ZonaAlta Superior Centro

- 68 -



(©)) ZonaAlta Superior Este (East)

Water pressures were measured at four locations in Zona Alta Superior Este and the results are
shown in Figure 5.5.17 and Figure 5.5.18.

As shown in Figure 5.5.17 Zona Alta Superior Este has relatively enough water pressure
throughout a day except Location N0.33. Location No.33 is supplied from Schick Tank planed
and constructed by Managua | Project. As described in previous section, “5.4 Results of Flow
Measurement”, enough water which was planned by Managua | Project was not transmitted
from Santo Domingo Tank to Schick Tank. Therefore, there is not sufficient water to supply
thisarea.
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Figure5.5.17 Water Pressurein ZonaAlta Superior Este
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Figure5.5.18 Resultsof Pressure Measurement in ZonaAlta Superior Este
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554

Outside of Managua

Water pressures were measured at five locations outside Managua and the results are shown in
Figure 5.5.19 and Figure 5.5.20. Locations N0.34 and 36 are belong to Ticuantepe District

and Locations No0.35, No0.37 and No.38 are in Nindiri District.

No0.37 are, however, included in Managua Water Supply System.

Locations No.34, No.35 and

As shown in Figure 5.5.19 Locations No.34 and No.35 has enough water pressure throughout a
day. Especially water pressure at Location No.35 (Veracrus area) was maintained at 0.4 MPa
and more. Locations No. 36 (Ticuantepe) and No.37 has no water during day time but has
enough water during night time. On the other hand at Location N0.38 (Nindiri) enough water
with enough water pressure was necessarily supplied.
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Figure5.5.19 Water Pressure Outside Managua
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Figure5.5.20 Resultsof Pressure Measurement outside Managua
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5.6 FLOW PATTERN IN THE STUDY AREA, EVALUATION OF WATER SUPPLY
CONDITIONSAND IDENTIFICATION OF PROBLEMS

5.6.1 Flow Patternsin the Sudy Area

In conclusion of the flow measurement survey in the Study Area, the results are summarized in
Figure5.6.1.
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Figure5.6.1 Flow Patternsin the Sudy Area
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5.6.2 Evaluation of Water Supply Conditions and I dentification of Problems
@ Inefficient Transmission and Distribution System

At present for the transmission and distribution system along the Masaya Road, for example,
water produced at Managua | well field flows to Altamira Tank (HWL = 157.15 m) from Santo
Domingo Tank (HWL = 256.25 m) by gravity. However, water is then supplied to higher areas
than Altamira where are located between Altamira and Santo Domingo by pumping. Sincein
Nicaragua the electricity charge is very high, the energy costs for pump operations are
extremely high and it has pressed the management of ENACAL. Such inefficient transmission
and distribution system is needed to be improved.

In addition it is identified that some tanks are not filled for 24 hours sometimes even during the
night, because the transmission and distribution pipelines are not separated clearly or there may
be not enough water for the Managua water supply system.

In order to improve and maintain a stable water supply, the following measures are necessary to
consider for the master plan of the Managua water supply system.

a separation of small or medium size of distribution zone

b. improvement water transmission and distribution system

c. distinction of the transmission and distribution pipelines

()] Poor Supply Areas

In Managua, as the results of the flow and pressure measurement most area in the Study Area
has no serious problem in water supply condition, however, mainly 3 areas listed below and
shown in Figure 5.6.2 are facing the problem of poor service, such as lack of enough water
continuously for 24 hours with enough pressure.

a. Areasupplied from San Judas Tank (eastern part of Zona Alta Superior Oeste and part of
higher area of ZonaAlta Oeste)
The reason the water supply condition of this area is bad is that enough water does not
come to San Judas Tank from Santo Domingo Tank.

b. Areasupplied from Schick Tank (lower area of ZonaAlta Superior Este)
This areais facing the same problem as area supplied from San Judas Tank. Problemis
that there is not enough water for proper water supply from Schick Tank.

c. Areasupplied by Sabana Grande Well Field (eastern part of ZonaAlta Este)
This area has no appropriate distribution network, so water can not be distributed to all
of this area with enough water pressure. In addition this area has problems on illegal
connection and asentamientos.
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Figure5.6.2 Poor Supply Areas
(©)) Ineffective Use of Managua | and |l Facilities
The following are enumerated as the causes of the poor water supply services above-mentioned.

e  Enough water planned by Managua | Project isnot supplied to San Judas and Schick Tanks.

e Transmission facilities of Managua | and 11 have not been used enough for their capacities
and well production amounts of Managua | and Il were not reached to the planned
capacities.

The result of evaluation for Managua | System by comparing the flow measurement by the
Study and design capacity is summarized in Figure 5.6.3. As the results, water of 56,400
m?/day was pumped to Santo Domingo Tank from Managua | Transmission Pumping Station.
Design capacity of the station is, however, 71,000 m*/day.
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Basic Design in 1995 Flow Measurement in 2004 by JICA Study
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Figure5.6.3 Flow Measurement Resultsfor Managua | System

Equally according to the result of flow measurement at Managua Il Transmission Pump Station,
the transmission flow to Las Americas Tank is 44,783 m°/day on average during 2 days
measurement.  On the other hand the capacity of transmission pumping station of Managua Il
is designed at 39 m¥min (56,160 m*day) by 3 pumps. If Managua | and Il System are
operated in the full capacity, the water supply system will be considerably improved
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Flow M easurement L ocations

Number of Measuring Points
No. |[Name of Location Inlet Flow Ogtla Flow oOther Flowl  Total Page
by Gravity| by Pump
1) Asososca 2 1 2 0 5 5A-2
2|Km8.5 Carretera Sur 0 0 1 0 1 5A-9
3[San Judas 4 0 3 0 7 5A-10
4]Unan 2 1 1 0 4 5A-17
5[Altamira 2 0 1 0 3 5A-21
6| San Cristobal 2 0 0 0 2 5A-24
7|Las Mercedes 0 0 0 1 1 5A-26
8|Km8 Carretera Masaya 2 1 2 0 5 5A-27
9| Santo Domingo 0 1 0 0 1 5A-30
10| Schick 2 0 0 0 2 5A-31
11|Managual Well Field 0 0 1 0 1 5A-33
12[Managuall Well Field 0 0 1 0 1 5A-34
13|Las Americas 1 0 0 0 1 5A-35
14|]Km9.2 Carretera Sur 1 0 2 0 3 5A-36
15|Km14.5 Carretera Masaya 0 0 2 0 2 5A-38
16{Km18.5 Carretera Masaya 0 0 1 0 1 5A-40
17]Km16 Carretera Sur 1 0 0 0 1 B5A-41
18| Altos de Santo Domingo 1 0 0 0 1 BA-42
19|Olof Pame Well 0 0 1 0 1 5A-43
20|RafaclaHerrera Well 0 0 1 0 1 5A-44
Total 20 4 19 1 44
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1. Asososca

Flow M easurement L ocati
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Data No.
QSOSOSC& Point No.1 Asososca - Point No.1 [04/09/9 16:20  04/09/10 16:20]
ax.
2004/09/10 12:45.00 re) =
1,893.3 CU M/HR 3,000 @ g
Min. ° \&‘
2004/09/10 11:20:00
922 CU M/HR
Average. L it
762.6 _CU M/HR
Total.
181718 CUM 2000 b
=}
g
Pipe data finch] 2
Pipe OD 30| o
Pipe Material Steel E
Wall Thickness 0.358 %
Liner Material None o
Liner Thickness None
0 L L L L L L L L L L L L L L L L L L L L L L L
O O O O 0O 0O O O O 0O O O O O O O O O O O O o o O O
LS VAR S VAR S VIR s VAR VAR S VK A s VAR o VAR VAR s VA S K R S VAR o VK VAR VAR o VIR VIR s VAR S VIRE S VIR SV ]
S5E53gRJ{q{eddeorsvwornro0oggyyIygs
Time
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Data No.

Asososca Point No.2

i Asososca - Point No.2 [04/09/09 16:25 ~ 04/09/10 16:25]
ax.
2004/09/10 11:40:00 Q (9]
25176 _CU M/HR 3000 0 3
Min. -
2004/09/10 07:55:00
0.0 CU M/HR
Average. 2500 |
13149 CU M/HR
Total.
316900 CUM — 2000 |
S \
&
Pipe data [inch] e
Pipe OD 25 | @ 1500
Pipe Material Cast Iron E
Wall Thickness 0.381 g
Liner Material None o
Liner Thickness None 1,000
500 |
0 L L L L L L L L L L L L L L L L L L L L L L L
N 0 0 LwLwLwLwLwLwLwLwLwLwmLwmLwLwmLwLwLwLmLmLmLwm.Lw.Lw
O N~ 0 0O O d N M O 4 N M - I O™~ 0 0 O 4N Mg 1 ©
— =4 4 4 N N N « e B I B B I ]
Time
Data No.
’\AAsososca Point No.3 Asososca - Point No.3 [04/09/09 16:30  04/09/10 16:30]
ax.
2004/09/10 12:30:00 3 ’T‘
7168 CU M/HR 1000 [ S S
Min. \&1
2004/09/10 06:35:00
600.3 CU M/HR
Average. || a0 Lo
643.9 CU M/HR 800
Total.
154429 CUM _
5
% 600 [
Pipe data [inch] =
Pipe OD 16 | @
Pipe Material Cast Iron E
Wall Thicki
I_Ia icl ngss 0.282 % 400 |
iner Material None [
Liner Thickness None
L e
0 L L L L L L L L L L L L L L L L L L L L L L L
QO O 0O 0O O O O 0O O O O O O O O O O O O O O O O O 9
M MO MO O O 6O O O o0 0606000000000 o0o0o0Oo0
SRR R ERREARRLERE-ERE-EEE
Time
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Data No.(by Existing Meter)
Asososca Point No.4 Asososca - Point N0.4 [04/09/09 16:00  04/09/10 16:00]
Max.
2004/09/10 10:00
2,859.0 CU M/HR 3,500
Min.
2004/09/09 18:00
11510 CU M/HR 3,000
Average.
1630.0 CU M/HR
Total. 2,500
39,1200 CUM =
g
® 2,000
Note: reading by ENACAL £
:
1,500
3
[T
1,000
) e
O L L L L L L L L L L L
o o o o o o o o o o o o o
S S S S S =] S S S S =] S S
S S 54 N e o ¥ © «© S S 3 S
Time
Data No.(by Existing Meter)
Asososca Point No.5 Asososca - Point N0.5 [04/09/09 16:00  04/09/10 16:00]
Max.
2004/09/10 10:00
2,456.0 CU M/HR 3,000
Min.
2004/09/10 01:00
842.0 CU M/HR 2500 |
Average.
12253 CU M/HR
Total.
294060 CUM — 2,000
g
. k)
Note: reading by ENACAL 13
o 1,500
kol
14
E
& 1,000
500

0 L L L L L L L L L L L
Q Qo Qo Q Q Qo Q Qo Q Q Qo Q Qo
o o o o o o (=} o o o o o o
«© Q N N © N O

Time
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Flow M easurement L ocation (Second M easurement from 18 to 20 October 2004)

Intake from > o > ag- ,\rfs\
Asososca Lake j;:l(; \/, b T /
Oimm 2 2o ,_
Close Close )L y
N
3 .
........................... v \ / \._.
= ~ / TANOUT '.I
1 & 7 osciacion | J
{ i :
r SN A €
3 B
r c
>
s For Zona Baja
L > SUCCION
e A < 3m i
oFcINA 8 g 1 qu Zona Altb [
i b 1 2 3 4
oPERADOR 5 | = |
b By [ J i
e ' I DESCARGA '
...... ot 4
For Zona Alta Superior > M ~ M
12" HF, S.A.S — I:._, For Zona Alta y .
Chose 16" HE PLANTA ALTA
X . ASOSOSCA
~
LEGEND A i~
< —

@
O

installed by the Study

Flow Measurement by Existing
Flow Meters and Flow Meters

Flow Measurement by Flow
Meter installed by the Study

For Zona Alta Superior <‘
5

A
@5
~

"SH .91

N\

Flow Measurement Survey at Asososca

Data No.
Asososca Point No.1
Max.
2004/10/19 08:35:00
18421 CU M/HR
Min.
2004/10/18 14:05:00
203.3 CU M/HR
Average.
896.4 CU M/HR

Total.
215157 CUM

Pipe data [inch]
Pipe OD 32.000
Pipe Material Castlron
Wall Thickness 1.000
Liner Material Cement
Liner Thickness 0.079

Asososca - Point No.1 [04/10/18 12:00  04/10/19 12:00]

3,000

2,500

Flow Rate (m3/hour)

5A-5




Data No.

Asosoca Point No.3

Max.

Asososca - Point N0.3[04/10/18 12:00  04/10/19 12:00]

s [<)
2004/10/18 21:45:00 1,000 @ @
7582 CU M/HR = El
Min.
2004/10/18 22:05:00
0.0 CUM/HR
Average. * 80
5180 CU M/HR
Total. M\w’_/\\/s«/v\’m
124201 CUM 5
*693.4 10224 £ 600 |
13086 | @
Pipe data [inch] e
Pipe OD 16.564 §
Pipe Material Steel 3 400 |
Wall Thickness 0.282 o~
Liner Material None
Liner Thickness None
200
0 L L L L L L L L L Il L L L L L Il L L L L L L L
O O O O O O O O O O O O O O O O O O O O O o o o o
SO0 9695999909000 O686960999090S 6689 99
§ESEEEEAQJJEPS O TBOraSggy
Time
Data No.
Asososca Point No.4 Asososca - Point No.4 [04/10/19 16:00  04/10/20 16:00]
Max.
2004/10/20 08:00:00 =) @
18289 CU M/HR 3,000 @ E
Min. = =
2004/10/19 23:55:00
6545 CU M/HR
Average. e
1189.2 CU M/HR
Total.
285351 CUM 2000 | -- ]
é
Pipe data [inch] %
Pipe OD 30080 | ‘g 1,500
Pipe Material Steel E
Wall Thickness 0.370 g
Liner Material None |
Liner Thickness None 1,000
500
0
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Data No. (by Existing Meter
Asososca Point No.4 Asososca - Point No.4 [04/10/19 16:00  04/10/20 16:00]
Max.
2004/10/20 05:00
25010 CU M/HR 3000
Min.
2004/10/20 00:00
357.0 CU M/HR 2500 |-
Average.
1175.7 CU M/HR
Total.
282170 CUM ~ 2000 f
=
Q
Note: reading by ENACAL 5
S
o 1500 |
hol
14
g
Y 1000 +
500 |
O L L L L L L L L L L L
o o o o o o o o o o o o o
o o o o o o o o o o o o o
g g 54 N e N ~ © «© S S 3 g
Time
Data No.
Asososca Point No.5 Asososca - Point No.5 [04/10/19 16:00  04/10/20 16:00]
Max.
2004/10/20 09:25:00 )] @
1,713.2 CU M/HR 3,000 % S o
Min. = 2]

2004/10/20 02:10:00
418.1 CU M/HR

Average. 2500

1,047.4 CU M/HR

Total.
25089.0 CUM 2000 |
=2
]
Pipe data [inch] Fé
Pipe OD 30.080 o 1,500
Pipe Material Steel E
Wall Thickness 0.370 z
Liner Material None .
Liner Thickness None 1,000
500

0 S I I [ S [ SN SN NS (N S EN N S

88838388888883888388888888838

EEEGEIJEPe-NOST B ereeg 9885454
Time
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Data No. (by Existing Meter

Asososca Point No.5

Max.

2004/10/20 13:00
22210 CU M/HR

Min.

2004/10/19 23:.00
371.0 CU M/HR

Average.
10620 CU M/HR

Total.

254870 CUM

Note: reading by ENACAL

Flow Rate (m3/hour)

Asososca - Point No.5 [04/10/19 16:00

2500

04/10/20 16:00]

2000

1500

1000

500

0 L L L L L L L L L L L L L L L L L L L L L L L
8 8 8 8 8 8 8 8 8 8 8 8 8
g 8 § § & & § @ & g § § §
Time
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2. Km8.5 Carretera Sur

Flow M easurement L ocation

o0 50

Pump Station

g,z g
g R o3
o 2o = -
wa b
o o =
ggg ™ S
230 e
B o
3

] 8
>
———————————————————————————————— :i:l————————— —_———— o
. B o, B T o o S e o e e
3 w_-' f A
= rom Asososca
: - -— 9
Carretera Sur e
m
LEGEND
Flow Measurement by
Existing Flow Meter
Flow Measurement Survey at Km8.5 Carretera Sur
Data No. (by Existing Meter
Km8.5 Carretera Sur Km8.5 Carretera Sur [04/11/02 05:00  04/11/03 06:00]
Max.
2004/11/2 8:.00
2950 CU M/HR 350
Min.
2004/11/2  21.00
0.0 CU M/HR 300 |
Average.
118.6 CU M/HR
Total. 250 F————ft - mmmm e e
2966.0 CUM =
=
o
Note: reading by ENACAL 5 200
S
o
8
T 150
g
[T
100
50
O L L L L L L L L L L L L L L L L L L L L L L
O O O O O O O O O O O O O O O O O O O O O O o O O O
O O O O O O 0O 0O O 0O 0O 0O 0O 0O 0O 0O 0O 0O o0 o0 oo oo oo o o o
FErE63IYqIRESEEZRANQO IO T00
Time
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3. San Judas

Flow M easurement L ocation

LEGEND

Flow Measurement by
Existing Flow Meter

O
O

Flow Measurement by Flow
Meter installed by the Study

BODEGA

Linea de 8% AC
Pasa por mercade
Sn Judas

CAP. 500,000 GLS /U

NIVEL TOPOGRAFICO
FOMDO T11.58 MBNM
REBOSE 217,40 MSNM

FQSA D VALVS

CAP. 2,300 M3 s | AFORO
07,660 GLS | POZO  N“1-372 GPM
| 535,680 GLSD
£o-mres i : Pump No.3
== FONDO 211,78 MSHM : - F — 6 )= -1 ]
CI) MEBOSE 217.73 MSHM FALC / "
4 o ok
T / TR ION 1
; ] HTEREENEE PUmp NO. 21 <= Pump No.1
TUBERIA DE DRENAGE F 8’ Linea & Ed L J
.......... F g L. .
’
, 2 / 4
’ Is0.mms. | £ f
s o f
;f L CASETA OPERD v 12 acf
Atoro 81,4 gom 4, x
TELOW OLEM Walv de contral tque n*3
i al
& 4 3 R .~ - L
- R R I ——..., o Viens de tgee n* 3
" i s Valvé No
I - AL t = - - = —
i ; ) -} = > In 7
i 7
i SALIDAATQUES M 1Y 2 * ® FA ié, - FAC ARPTO
- ak PASEO DEL VALLE

Flow Measurement Survey at San Judas

San Judas - Point No.1 [04/09/27 14:00  04/09/28 14:00]

Data No.
San Judas Point No.1 |
Max.
2004/09/28 02:50:00 N
357.7 _CU M/HR 500 ‘E}
Min.
2004/09/28 14:00:00
0.0 CUM/HR
Average. 400 |
1832 CU M/HR
Total.
44207 CUM .
‘g
2 300 |
Pipe data [inch] a
Pipe OD 1331 | o
Pipe Material Cast Iron §
Wall Thickness 0.623 =z 20 f---- -1
Liner Material None E
Liner Thickness None
100
0 L
838838
38985

18:00 |
19:00 |
20:00
21:.00
22:00
23:.00
0:00
1:00 |
2:00
3:00
4:.00
5:00 [
6:00 E

Time

7:00
8:00 [
9:00
10:00 |
11:00 |
12:00 |
13:00 |
14:00

5A - 10




Data No.

Max.

San Judas Point No.2

2004/09/27 12:45:00
795 CUM/HR

Min.

2004/09/27 13:10:00
777 CUM/HR

Average.
785 CU M/HR

Total. *
2355 CUM

* Total is 3Hr.

Pipe data
Pipe OD

Pipe Material
Wall Thickness
Liner Material
Liner Thickness

[inch]
6.485
Cast Iron
0.24
None
None

Flow Rate (m3/hour)

150

125

25

100

75

50

San Judas - Point No.2 [04/09/27 11:00  04/09/27 14:00]

11:00

11:10
11:20
11:30

11:40

12:10

12:20 |

12:30 |

Time

12:50

13.00 |

13:10 |
13:20 |
13:30 |
13:40 |
1350 |

14:00

Data No.(by Existing Meter)

San Judas Point No.2
Max.

2004/09/28 14:00:00
130.0 CU M/HR

Min.

2004/09/28 15:00:00
29.0 CU M/HR

Average.
80.6 CU M/HR

Total.

38700 CUM

Flow Rate (m3/hour)

140

120

100

20

San Judas - Point N0.2 [04/09/27 12:00  04/09/29 12:00]

12:00

18:00

21:00
0:00
3:00
6:00
9:00
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Data No.

Max.

San Judas Point No.3

2004/09/27 13:20:00
994 CUM/HR

Min.

2004/09/27 12:25:00
98.0 CU M/HR

Average.
98.6 CU M/HR

Total. *
2959 CUM

* Total is 3Hr.

Pipe data [inch]

Pipe OD 6.625
Pipe Material PVC
Wall Thickness 0.255
Liner Material None
Liner Thickness None

Flow Rate (m3/hour)

150

125

100

75

50

25

San Judas - Point N0.3 [04/09/27 11:00  04/09/27 14:00]

1350 |
14:00

Data No.(by Existing Meter)

San Judas Point No.5
Max.

2004/09/29 08:00:00
328.0 CU M/HR

Min.

00 CUM/HR

Average (during operation)
248.1 CU M/HR

Total.
23660 CUM

Data No.(by Existing Meter)

San Judas Point No.6

Max.

2004/09/27 23:00:00
413.0 CU M/HR

Min.

00 CUM/HR

Average (during operation)
274.2 CU M/HR

Total.

26400 CUM

Note: Pump No.1 was not
operated during survey.

Flow Rate (m3/hour)

450

San Judas - Point No.5 & 6[04/09/27 12:00  04/09/29 12:00]

400

350

300

250

200

150

100

50

) — Pump No.2 (Point No.5)

|‘ — - — - Pump No.3 (Point No.6)
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Data No.

SanJudas Point No.4

Max.

2004/10/27 08:32:00
220.8 CU M/HR

Min.
2004/10/27 08:57:00
2184 CU M/HR
Average.
219.6 CU M/HR
Total. (30minute)

109.7 _CUM
Pipe data [inch]
Pipe OD 6.64
Pipe Material Steel
Wall Thickness 0.265
Liner Material None
Liner Thickness 0

Existing Meter Reading [CU M]

8:30 924466
9:00 924576
total 110
Balance
Existing meter 110.0
JICA Meter 109.7
99.7%
Data No.
SanJudas Point No.5
Max.

2004/10/26 08:56:00
3039 CU M/HR

Min.
2004/10/26 08:41:00
289.4 CU M/HR
Average.
298.0 CU M/HR
Total. (30minute)

1489 CUM
Pipe data [inch]
Pipe OD 6.8642
Pipe Material Cast Iron
Wall Thickness 0.35433
Liner Material Cement
Liner Thickness 0.079

Existing Meter Reading [CU M]

8:30 3417200
9:00 3417355
total 155
Balance
Existing meter 155.0
JICA Meter 148.9
96.1%

Flow Rate (m3/hour)

400

350

300

250

200

150

100

50

SanJudas - Point No.4 [04/10/27 08:30

04/10/27 09:00] Graph

8.05 |

810 |

8:15 |
8:20 |

825 |

Time

835 |
840 |
845 |
8:50
855 |
9:00

Flow Rate (m3/hour)

400

350

250

200

150

100

50

SanJudas - Point No.5 [04/10/26 08:30

04/10/26 09:00]

8:05 |

8:10 |

8:15 |
8:20 |

825 |

835 |
8:40
845 |
8:50
855 |
9:00
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Data No.

SanJudas Point No.6
Max.

2004/10/28 08:20:00
386.0 CU M/HR

Min.

2004/10/28 08:30:00
375.7 CU M/HR

Average.
380.2 CU M/HR

Total. (30minute)

1901 CUM
Pipe data [inch]
Pipe OD 858
Pipe Material Steel
Wall Thickness 0.29
Liner Material None
Liner Thickness 0

Existing Meter Reading [CU M]

8:20 2473050
8:50 2473247
total 197
Balance
Existing meter 197.0
JICA Meter 190.1
96.5%

400

SanJudas - Point No.6 [04/10/28 08:20

04/10/28 08:50] Graph

< R TTT—————

250 |

200

Flow Rate (m3/hour)

100

T TSI

i .-,

8:05 |

8:10 |

815 |
8:20 |

825 |

835 |
8:40
8:45
850 [

855 |

9:00
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Flow M easurement Location (for 7 daysfrom 5th Nov. to 12th Nov. 2004)

LEGEND

Flow Measurement by
Existing Flow Meter

Flow Measurement by Flow
Meter installed by the Study

BODEGA

Linea de 8" A.C
Pasa por mercadh

o

[ car.so0000 6Ls cru

1 HIVEL TOPOGRAFICO
FONDO T11.68 MNM
REBOSE 217,40 MSNM

FQSA D VALVS

Sn Judas
| A
!
| cap.2300m3 3 | AFORO
| 607,860 GLS | POZO  N*1-372 GPM
| 1 535,680 GLSD
FoozpRg] am o | LRt e s
CI) MEBOSE 317.780 MENM ﬁ_ L @ i ) K T L
¢ 3 rscon By No 2. T PumpNb.1
psinled g epiadl e —r—
,1 5 pozo n* 2 f' | —
, E &
7 3s0.mms.| £
F oS /
’ L / 'CASETA OPERD v 12" AC
s Aoro 8314 gem
’ TELOW OLEM 4 ¥ WValv oy | tque n*3 t
@ R O T ek : ‘E..,.,.a‘a / e Vavgllo§
/o — ]
i SALIDAATQUES K' 1Y 2 * FAC by Gravity
Flow Measurement Survey at San Judas
Data No.
San Judas Point No.7 SanJudas - Point No.7 [04/11/05 14:00  04/11/12 14:00]
Max.
2004/11/11 05:40:00 o § @ g @ @ @ q
- 695.1 CU M/HR S 13 El =l 193] =l 3
2004/11/10 09:05:00
-991 CU M/HR 600
Average.
207.4 CU M/HR |
Total. 500
34868.7 CUM
. : = 400 |
Pipe data [inch] @ M
Pipe OD 18065 | £
Pipe Material Castlron | & 300 |
Wall Thickness 0.568 @
Liner Material None E
Liner Thickness None | © 200 |
w0 || | -
Date CU M/DAY
2004/11/6 4,962 0 Hpt R i
2004/11/7 4,730
2004/11/8 5,462
2004/11/9 6,077 -100
2004/11/10 3,587 8888383883888 838888883882838
2004/11/11 6,013 S N6 T YO Jo Yoy ydoe s yoe sy oeF
2004/11/12 4,038 Ti
Average 4,981 fme
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9T - VS

Readings of Flow Meters

Survay | 5thNov. [ 6thNov. | 7thNov. | 8thNov. | 9thNov. | 10th Nov. | 11th Nov. | 12thNov. | Tota
Paint 14:00 14:00 14:00 14:00 14:00 14:00 14:00 14:00 | for 7 days
Friday Saturday | Sunday Monday | Tuesday |Wednesday| Thursday Friday (m3)

© Managual | No.7 0 4962 9692 15154 21232 24818 30831 34869 34,869

<= |Well No.1 | No.2 2487072 2488269] 2490211) 2492169| 2494113| 2496051 2497997 2499944 12,872

— |Well No.2 | No.3 0539877 9542253 9544929] 9547625| 9550286 9552992 9555601 9558339 18,462

PumpNo.1 | No.4 924784 924799 924800 924801 924801 924802 924803 924303 19

E Pump No.2 | No.5 3447033| 3449540 3450744| 3454299| 3457066] 3458280| 3461790 3464662 17,629

& [Pump No.3 | No.6 2495147| 2497746] 2501408] 2504374 2507743 2511358 2514477 2517608 22,461

Gravity* - 26,094
Flow Rates for 24 hours (1 day)

Survay | 5thNov. [ 6thNov. | 7thNov. | 8thNov. | 9thNov. | 10th Nov. [ 11th Nov. | 12th Nov. | Average
Point 14:00 14:00 14:00 14:00 14:00 14:00 14:00 14:00 |Flow Rate
Friday Saturday Sunday Monday | Tuesday |Wednesday| Thursday Friday (m3/day)

- Managual | No.7 4,962 4,730 5,462 6,078 3,586 6,013 4,038 4,981

= |Well No.1 | No.2 1,197 1,942 1,958 1,944 1,938 1,946 1,947 1,839

— |Well No.2 | No.3 2,376 2,676 2,696 2,661 2,706 2,609 2,738 2,637

Pump No.1 | No.4 15 1 1 0 1 1 0 3

E Pump No.2 | No.5 2,507 1,204 3,555 2,767 1,214 3,510 2,872 2,518

3 [Pump No.3 | No.6 2,599 3,662 2,966 3,369 3,615 3,119 3,131 3,209

Gravity* - 3,414 4,481 3,594 4,547 3,400 3,938 2,720 3,728

Note : Flow rate by gravity is calculated by balance between inlet and outlet.




4. Unan

Flow M easurement L ocation

NIVE
FON

CAP 500,000 GLS

REBOSE 217.79 MSNM

wAc
L TOPOGRAFICO :

DO 211.79 MSNM VIENE DE MANAGUA UNO

()
(D

12" AC r\

POZO
Atforo 355.5 gpm
511,920 gls/d

RN EBNR RN sass s sassstssEsannsssrann

OO

LEGEND

Flow Measurement by
Existing Flow Meter

Flow Measurement by Flow
Meter installed by the Study

G

d4"a.c

’
from Managua |

Flow Measurement Survey at Unan

Data No.

Unan Point No.1

Max.

2004/09/28 14:56:00
409.7 CU M/HR

500

Min.

2004/09/28 14:23:00
402.6 CU M/HR

Average.

406.1 CU M/HR

400

Total. *

4059 CUM

* 14:15 to 15:15 [30min]

Pipe data
Pipe OD
Pipe Material

Wall Thickness
Liner Material
Liner Thickness

300
[inch]
10.5276
Steel
0.34252
None
None

200

Flow Rate (m3/hour)

100

Unan - Point No.1 [04/09/28 15:00  04/09/28 15:30]

09/28

15:00

15.05 |
1510 |
15:15
15:20 |
15:25 |+
15:30 |

Time
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Data No.

Unan Inlet, Point No.1

Max.

2004/10/27 07:35:00
4752 CU M/HR

Min.

2004/10/26 17:25:00
2751 CU M/HR

Average.
379.2 CU M/HR

Total.

91033 CUM
Pipe data [inch]
Pipe OD 10.59
Pipe Material Steel
Wall Thickness 0.294
Liner Material None
Liner Thickness None
Data No.
Unan Point No.2
Max.

2004/09/29 08:25:00
6414 CU M/HR

Min.
2004/09/29 02:15:00
96.1 CU M/HR
Average.
3479 CU M/HR
Total.

83354 CUM
Pipe data [inch]
Pipe OD 13.24
Pipe Material Ductile Iron
Wall Thickness 0.324
Liner Material Cement
Liner Thickness 0.079

Unan - Point No.1 [04/10/26 15:00  04/10/27 15:00]
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Data No.

Unan Point No.3

Max.

2004/09/28 12:30:00
26.7 CU M/HR

Min.

2004/09/28 11:40:00
260 CUM/HR

Average.
26.3 CU M/HR

Total.

527 CUM

Pipe data [inch]

Pipe OD 6.68
Pipe Material Cast Iron
Wall Thickness 0.34
Liner Material None
Liner Thickness None

Data No.

Unan Point No.3

Max.

2004/09/29 19:00:00
28.0 CU M/HR

Min.

0.0 CU M/HR
Average.
215 CU M/HR

Total.
10510 CUM

24 Hour Flow Rate
from 15:00 on 28 Sept

4720 CUM

Unan - Point N0.3 [04/09/28 11:00  04/09/28 13:00]

3

——__,—_,—_,,_,,,——_—_—__—_—_———r

Flow Rate (m3/hour)

20

11:00

11:10 |
11:20 |
11:30 |
11:40 |
11:50 |
12:00 |
12:10
12:20 |
12:30 |
12:40 |
12:50 |
13:00

Time

Unan - Point N0.3 [04/09/28 14:00  04/09/30 14:00]

30

Flow Rate (m3/hour)
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Data No.

Unan Point No.4

Max.

2004/09/29 05:00:00
380 CUM/HR

Min.

00 CUM/HR

Average.
196 CU M/HR

Total.
9590 CUM

24 Hour Flow Rate
from 15:00 on 28 Sept

4510 CUM

Flow Rate (m3/hour)

40

30

20

10

Unan - Point No.4 [04/09/28 14:00

04/09/30 14:00]

14:00

17:00 |

11:.00 |

Time

11:00

14:00
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5. Altamira

Flow M easurement L ocation

Flow Control Valve

(not working)
Lingade pozoni4pancasdp | -
S0 s T .

De emergencia

Valy cerrada

-— \ I|
from Managual ' 'Iprenage i
Yol
L\

TQUE N° 2 TQUE N* 1

CAP25M.GLS Cilu
NIVEL TOPOGRAFICO

FONDO 151.15 MSNM
REBOSE 167.15 MSNM

| ot

| SECE e
| C2ve| BRI
Pump No.4 and Pump No.5 areonly | i e ||
for emergency, no operation during = =
measurement 2
LEGEND
Flow Measurement by kal __-‘ ]
Existing Flow Meter [~~~ """ 7Tt T T o oo e s e e e s e s m e r==""p
VALV GUAYABO
Flow Measurement by Flow CERRADA
Meter installed by the Study

v
VIENE DE _-
POZOS N° - 5 Pancasan

Flow Measurement Survey at Altamira

Data No.
Altamira Point No.1 Altamira- Point No.1[04/09/30 15:00  04/10/01 15:00]
Max.
2004/09/30 23:55:00
10747 CUM/HR 1,200 @ El
Min. (=) \1‘
2004/10/01 15:00:00
00 _CUM/HR Ut
Average. 1,000
550.1 CU M/HR
Total.
132418 CUM _eo oo ]
=
£
Pipe data [inch] %
Pipe OD 16.862 @ 600 f------H-----"fF--"-"--"“"“"“"“"“"“"“"“"“"“""-"-"-"-"-"--“"p-—~——————
Pipe Material Ductile Iron §
Wall Thickness 0.392 =
Liner Material Cement | 2
Liner Thickness 0.079 400 -
200
0 L L L L L L L L L L L L L L L L L L L L L L L
23388888888883383888888883883
85I ZJRIAQ[JRKe " doxywonrdoggy83538
Time
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Data No.

Max.

Altamira Point No.1

2004/10/08 11:55:00
10145 CU M/HR

Min.

2004/10/08 05:35:00
698.9 CU M/HR

Average.
790.0 CU M/HR

Total.

Altamira- Point No.1 [04/10/07 12:00  04/10/08 12:00]

189548 CUM
Pipe data [inch]
Pipe OD 16.862
Pipe Material Ductile Iron
Wall Thickness 0.392
Liner Material Cement
Liner Thickness 0.079

Data No.

Max.

Altamira Point No.2

2004/10/08 09:40:00
657.6 CU M/HR

Min.
2004/10/07 20:35:00
192.6 CU M/HR
Average.
310.6 CU M/HR
Total.

104248 CUM
Pipe data [inch]
Pipe OD 13.583
Pipe Material Steel (AC)
Wall Thickness 0.039
Liner Material Cement
Liner Thickness 0.866

1,200*@ @
1,000 [
~ 800 |
g
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1S
& 600 - -t e m e e
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8
L 400 |
200
0 S s [y I [y [ I SN S [ N M S RN
2888888883888888888888882883
S8S8E588RJNQe Vv ecasggy
Time
Altamira- Point No.2 [04/10/07 12:00  04/10/08 12:00]
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2888888888888833388888882838
S8S88583QJdJQSe ST oE~05g74y
Time
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Data No.

Altermira Point No.3

Max.

2004/10/07 12:05:00
731 CUM/HR

Min.

2004/10/07 12:00:00
723 CU M/HR

Average.
72.7 _CU M/HR

Total. *

727 CUM

Total

Pipe data [inch]

Pipe OD 8.674
Pipe Material Cast Iron
Wall Thickness 0.337
Liner Material None
Liner Thickness 0

Meter Reading
12:00 33155
12:20 355.25
total 237
=23.7>=3
=71.1/Hr

Flow Rate (m3/hour)

S
100 {a
-

80

60

20

Altamira- Point No.3 [04/10/07 12:00  04/10/07 13:00]
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=
3
[

12:50

12:55 |

13:00
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6. San Cristobal

Flow M easurement L ocation

LEGEND
Flow Measurement by

Existing Flow Meter @

.

St

Flow Measurement by Flow
Meter installed by the Study

< 318.000 gpd

ell No.1

G clu

CAP2.5M

2
S
S Well No3 3
K]
a u (TS
2 | |
D 2 of |2
Flow Measurement Survey at San Cristobal
Data No.
San Fr]istobal Point No.1 San Cristobal - Point No.1[04/10/04 16:00  04/10/05 16:00]
Max.[+
2004/10/05 10:35:00 0
956.3 CU M/HR 2,000 ‘E @
Max[-] =
2004/10/05 00:40:00
-1468.1 CU M/HR 1500
Average.[+
5565 CU M/HR 1000 | oo
Average.[- '
11375 CU M/HR -
Total.[+ g 500
9,135.7 CUM %
Total.[- =
-89101 CUM o 0
ko
o4
E -500
L
Pipe data [inch]
Pipe OD 25,823 -1,000
Pipe Material Cast Iron
Wall Thickness 0.912 -1,500
Liner Material Cement
Liner Thickness 0.079
-2,000
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Data No.
San Cristobal Point No.2
Max.
2004/10/03

459 CU M/HR
Min.
2004/10/03

44.1 CU M/HR
Average.

449 CU M/HR
Total. |

449 CUM
Pipe data [inch]
Pipe OD 4.854
Pipe Material Cast Iron
Wall Thickness 0.427
Liner Material None
Liner Thickness None

POZ01 Meter Reading
14:40 9805.29
15.40 9850.88

45.59
Balance
POzO1 45,59
We measured 44.90
98.49%

Flow Rate (m3/hour)

San Cristobal - Point No.2 [04/10/03 14:40  04/10/03 15:45]
&
100 &
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80 fF----- - oo - -
60 |
L
20 |
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g § 8 B 8 8 & 2 & & 8 8 § %
B S 84 & &8 8 8 &8 & 8 8 8
Time
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7. Las Mercedes

Flow M easurement L ocation

)

20"HF

¥ ® Al servicio bojo

Aeropuerto Internacional

L
o

Chlorination Station

LEGEND

Flow Measurement by Flow
Meter installed by the Study

O

TE=m] |

1

Campo de pozo Las Mercedes

Flow Measurement Survey at Chlorine Station of Las Mercedes Well Field

Data No.
Las Mercedes Las Mercedes[04/09/23 12:00  04/09/24 12:00]
Max.
2004/09/23 12:10:00 ] 5
24738 CU M/HR 3,000 %% @
Min.
2004/09/24 02:55:00
21229 CU M/HR
Average. 2500 p-——-----"--""-"“"-"“"—"—"—“—““"—“—"——"—"—“~—~——~—"—~—"—~—~——~—————— —— Z ~ —
23229 _CU M/HR W
Total.
55,7347 CUM ~2000 b--- o]
g
- - k]
Pipe data [inch] E
Pipe OD 33.121 0 1500 F-—---""""" """~
Pipe Material Cast Iron §
Wall Thickness 0.56 2
Liner Material Cement ,_—?
Liner Thickness 0.314 L
500 |
0 L L L L L L L L L L L L L L L L L L L L L L L
88888888888338838888888838283
N MO < 1D O~ 000 O d N MO 4 AN M - 1O O~ 00 O +d N
~ d H 4 4 H4 4 4 N N N N — -
Time
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8. Km8 Carretera Masaya

Flow M easurement L ocation

TQUE N*1
CAP 500,000 GL:

TQUE N°2
CAP 500,000 GLS

g
5 2
=z
o
[N

—
3
=
=z
o
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NIVEL TOPOGRAFICO €
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REBOSE 21765 MSNM

T .
N N
i z|] |<
Outlet Flow Control Valve ! | 2 | &
]
|
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1
Il 3 —» by gravity 3 |
' |
_,—n’yv = : 1 I
] "
L ] 1 1) |
° 2 g |
8z B i |
= o
il g 5 ol 5
; ] b s |
2 - 3 | e
1 8 | s |
g | T
. 4 | 5 |
| B
L g
A — > 'I‘ | § |
— | [ |
O 1 il |
Punmp No.2
I Al |
L | |
Pump No.3[J s I
r0 @ﬁ & LEGEND
]
Pump l\éo.l (opefxatio during measurement) E | i O Eg!ltiwgeﬁg\;/eﬂzgrby
— ° |0. S Flow Measurement by Flow
= L ; : § O Meter installed by the Study

Flow Measurement Survey at Km8 Carretera Masaya

Data No.
Km8 CM Point No.1
Max.
2004/09/21 12:35.00
12334 CU M/HR
Min.
2004/09/21 02:30:00
12 CUM/HR
Average.
1008.7 CUM/HR
Total.

24,236.2 CUM
Pipe data [inch]
Pipe OD 10.89
Pipe Material Steel
Wall Thickness 0.341
Liner Material None
Liner Thickness None

Flow Rate (m3/hour)

500

Km8 CM - Point No.1[04/09/20 13:00  04/09/21 13:00]
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Data No.

Km8 CM Point No.2

Max.

2004709721 12:00:00
1259 CU M/HR

Km8 CM - Point N0.2[04/09/20 13:00  04/09/21 13:00]

(]

Min.
2004/09/21 02:50:00
0.0 CUM/HR
Average. |
90.7 CU M/HR
Total. |
2179.6 CUM
Pipe data [inch]
Pipe OD 6.645
Pipe Material PVC
Wall Thickness 0374
Liner Material None
Liner Thickness None
Data No.
Km8 CM Point No.3
Max.

2004/09/20 18:50:00
11327 CU M/HR

Min.

2004/09/21 12:45:00
0.0 CUM/HR

Average.

2329 CUM/HR
Total.
5,615.2 CUM

Pipe data [inch]

Pipe OD 1331
Pipe Material Cast Iron
Wall Thickness 0.623
Liner Material None
Liner Thickness None

EFlow Ratgym3/hour

3]
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400 |
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o O O O O O
Q9 Q2 9
(o2} — N
Time

Km8 CM - Point N0.3[04/09/20 13:00  04/09/21 13:00]

o

Flow Rate (m3/hour)
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Data No.

Km8 CM Point No.4

Max.
2004/09/21 16:05:00
3253 CU M/HR
Min.
2004/09/22 10:55:00
0.0 CUM/HR
Average.
1978 CUM/HR
Total.
46212 CUuM
Pipe data [inch]
Pipe OD 6.65
Pipe Material Cast Iron
Wall Thickness 0.272
Liner Material None
Liner Thickness None

Flow Rate (m3/hour)

500

400

300

200

100

Km8 CM - Point No.4 [04/09/21 16:00  04/09/22 16:00]
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Flow M easurement L ocation

9. Santo Domingo
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Flow Measurement Survey at Santo Domingo
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CU M/HR
CU M/HR
CU M/HR
[inch]
851575
Steel
0.257875
None
0

Meter installed by the Study

LEGEND
Flow Measurement by Flow

00 CuM

Data No

Pipe data
Pipe OD

Max
Max

Santo Domingo Point No.1

Average
Total

Pipe Material
Wall Thickness
Liner Material
Liner Thickness




10. Schick

Flow M easurement L ocation

OO

Flow Measurement by
Existing Flow Meter

Flow Measurement by Flow
Meter installed by the Study
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Measurement Survey at Schick

Data No.

Schick Point No.1

Max.

2004/10/12 02:00:00

Schick - Point No.1[04/10/11 11:00

04/10/13 15:00]

E g ]
13636 CU M/HR 1600 S El g
Wi S El El
2004/10/13 02:45:00
00 CUM/HR 1,400
Average.
CU M/HR |
Total. [ 52HR] 1,200
10,2038 CUM .
§ 1,000
Pipe data  [inch] ?
Pipe OD 18.084 T 800 +—
Pipe Material Steel E
Wall Thickness 0.042 g
Liner Material None T 600 1
Liner Thickness 0
400 E
200 |
0 L L L L L L L L L L L L L L L L L L L L L L L L L
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Data No.

Schick Point No.2

Max.

2004/10/11 10:50:00
336 CU M/HR

Min.

2004/10/11 11:05:00
32.7 CU M/HR

Average.
33.1 CU M/HR

Total (for 30 minutes)

165 CUM

Pipe data [inch]
Pipe OD

Pipe Material Cast Iron
Wall Thickness 0.2558
Liner Material None
Liner Thickness 0

45116

Existing Meter Reading
10:50 10932.92
11:20 10949.55

total 16.63
=16.63><2
=33.26/Hr

Comparison

Existing 33.26

JICA 33.00
99.22%

Flow Rate (m3/hour)

Schick - Point N0.2 [04/10/11 10:50  04/10/11 11:20]
=
100 g
80 |
60 |
40
20 |
0 L L L L L L L L L L L
g2 8 8 8 g 2 & & 8 8 § § 8
o o - — — — — — — — — — —
— — - - — — - — — — - — —
Time

5A - 32




	Supporting Report No.5 Measurement of Flows and Pressures
	5.5	RESULTS OF PRESSURE MEASUREMENT
	5.5.1	Zona Baja in Managua
	5.5.2	Zona Alta in Managua
	5.5.3	Zona Alta Superior in Managua
	5.5.4	Outside of Managua

	5.6 FLOW PATTERN IN THE STUDY AREA, EVALUATION OF WATER SUPPLY CONDITIONS AND IDENTIFICATION OF PROBLEMS
	5.6.1	Flow Patterns in the Study Area
	5.6.2	Evaluation of Water Supply Conditions and Identification of Problems

	ANNEXES
	Annex 5A	Data Sheet for Flow Measurement
	1. Asososca
	2. Km8.5 Carretera Sur
	3. San Judas
	4. Unan
	5. Altamira
	6. San Cristobal
	7. Las Mercedes
	8. Km8 Carretera masaya
	9. Santo Domingo
	10. Schick






