Table 3.3.1 Evapotranspiration (3)

CCC: TRORNTHWAITE

UASATRPE  BY AV. TENPATATURE IN 74-87

JA FRB KAR . APR HAY JUX JUL  AUG SBP - OCT HOV  DEC  TOTAL
TEHP 22,7 23,4 24,3 25,5 24,6 24,3 238 23.8 B3P 2.6 3.6 2.8
I KOKTE  9.880 10.34 10.35 10.78 11.85 10,95 10,61 10,60 19,54 10.47-30.41 9.546 128.3 &=
ETa=2.950 8,612 9.419 10.52 12,13 12,27 10.52 9.902 9,902 9,780 9.659 9.538 8,124
¢ 1 0,91 1.03 1.03 1.08 1.0 1.08 .07 1.02 1.02 0.%8 0.9
kT 8.612 8,571 10,84 12,50 13.26 11,16 10.69 10.59 9,976 9.852 9.348 8,637 1240,

A.C.SANDIND BY AV. TENPARATURR IN 57-89

JAF PEB - KAR- APR  MAY JUN JUL AUG- SEP OCY WOV DEC
TEKP 3.8 26.§ 27.9 28,8 28,7 26.8 26.4 26,5 26.3 26.1 26 25.6
I HONTE  11,99-12.56 13.50 14,16 14,09 12,70 12.41 12,48 12,34 12,20 12,13 11.B% 150.4 as
BT 11,97 1374 15.82 17.38 11,20 14,06 13.44 13,59 13.28 12,99 12.80 12.27
¢ 1 0.9 1.03 1.03 1.68 1.06 1.08 1.07 1.02 1.02 0.9% 0.%9
ET+ 11,97 12.51 16.30 17,90 18.57 14.89 14.52 14.54 13,56 13.25 12.59 12.15 1728,

RURD BY AV. 64-87

JW FEB. MAR APR MAT JUN JUL AUG SEP OCT MOV  DRC
TERP 26,2 26,9 27.8 28,7 28.4 27 26.7 26.7 26.4 26.4 26.3 26.2
[ KONTB  12.27 12.77 13.42 14.00 13.87 12.84 12,63 12.63 12,41 12.41 12,34 12,27 154.0 &=
ET 12,63 14,00 15,91 18.01 17.2% 14,20 13.60 13.60 13.01 13,01 12.82 12.63
c P81 1.0 1.03 1.08 1.06 1.08 1.00 1.02 1.00 0.98 0.99
£ 12,63 12,74 16.3% 18.55 18.67 15.05 14,68 14.55 13.27 13.27 12.56 12,51 1749,

HASAYA BY AV. 77-89

JaN -FEB MAR - APR  HMAY JUNK UL AUG SBP OCT NOV DEC

TEHP 2% 2.9 27 21.9 28.1 26.% 26 26.4 26 2.8 256 2B
I WORTH 11,43 12,06 12,84 13,50 13,64 12.48 12,13 12,41 12,13 11,99 11,78 11.43 147.8 &=
BT 10.83 12,32 14,33 15,15 16,57 13.39 12.49 13.20 12,49 12,14 11.64 10.83
¢ 1 0.81 1.0 1.03 1.08 1.06 1.08 1.07 1.02 1.02 0,98 0.99

BT¢  10.83 11,21 14,76 16,63 17,90 14,19 13,49 14,13 12,74 12,39 10.41 10.72 1604,

2,950

3.824

3.889

3.639



Table 3.4 Summary of consumption measurement July 1992

No| Village District| Zone Nunber of Water Type of
name family consumption the
' : - household
g/p/d .
1] Santo 4 41.667 I
2 Rosa 4 Low 6 52.543 I
3 5 54.744 1
4 13 42.365 |
5| camilo 6 43.541 1
6 Chamorro 6 Low 8 42.030 I
7 8 11.073 H
8 3 44.444 I
9| Bolonia 5 190,500 F
10|~ 2 High 6 81.379 D
11 8 38.860 1
12 4 124.458 F
13| vilia 6 108.333 D
14! Venazuela 6 High 3 94.444 D
15 ' 5 18.629 H
16 6 38.889 I
17| Las 6 91.248 D
18 Colinas 5 Highest 4 80.588 D
19 6 74.500 D
20 7 47.937 I
21| Rpto 4 18.750 H
22 Schich 5 Highest ‘9 85.332 _ F
23 3 49.118 - I
24 4 50.000 1
25| Sun 3 49.280 1
26 Judas 3 Highest 2 6£4.198 D
27 4 46.958 1
28 3 18.651 H
Household Type Average
H (small) ...... 20g/c/d under 16.8g/c/d (63 1/e/d)
I (middle) ..... 2ig/c/d -~ 55 45.9g/c/d (173 1l/e/d)
D (big) ........ 56g/c/d - 110 B85.0g/c/d (321 1l/e/d)
F (biggest) ....110g/c/d over

157.5g/c/d (596 1l/e/d)
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CONSUMO DOMICILTAR-

08 __02/16
Barrio/Bpto Santa Rosa
Medidor No. 316111
No. viviendas usuarios 1
No. personas usuarios 4
10-07-92 11-07-92 C12-01-92 Promedio
- Lectura ! Gasto/Hora | lectura I Gasto/Mora | Lectura | Gasto/Hora | Gasto/Hora | -
9+ 00 AM |  B307.000 (gls) - 6358. 000 {gls) 6360.000 | . (gls) (gls) '
6 : 00 AM] 6357.000 0.000 | .- 6358.000 0.800 ] 6360.600 0. 000 0.000
7 .00 AM] 6357.000 0.000. '6358.000 0.000 | 6360.000 - B.000 __b.060
8 : 00 AM} 6357.000 0.000. ¢ 6359.000 160. 000 3 6360, 000 0. 000 : 33.333
9 :-00 AM|  6357.000 0.000 1 6353.000 0.000 ] 6360.000 -0.6800 ~0.000
10 = 00 AM | B357.000 | 0.000 | 6359.000 0.000 | 6361.000 100.000 33.333
11 : 00 A1 6357.000 0.000 ¢ 5359. 060 ~_0.000] 6361.000 ~_0.000 0. 000
12 : 00 AM | 5358.000 100. 000 §  6359.000 __0.000:f 6361.000 0.000 33,333
1:00PH] 6358.000 0.600 | . £360.000 106.000 ) - 6361.000 0.000 33, 333
2 : 00 PM| - 8358.000 -0.000 1 6360, 000 0,005 1 - 6361.000 - B.000 0,000
3 :00PM]  6358.000 -6.000 [ £360. 000 0.000§ 6361.000 0,000} ~ 8,000
4 :-00 PM| - 6358.000 0.0001 6360, 000 0.000 1 6362.000 100. 600 -33.333
5 ;00 PH | 6358.000 0.080 | -~ 5360. 000 0.000 1 6362.000 g. 000 0, 000
6 : 00 PM ] 6358.000 0,000 § 6350.000 0.000 1  6362.000 0. 000 0. 000
7 : 00 PM| 6358.000 0.0001 6360, 000 _0.0003 B362.000 0. 000 0.000
8§ : 00 PM| '6358.000 0.800 | 86360,000 0.000 |  6362.000 0.000 - 0.000
9 : 00 PM{ - 6358.000 8.000 | 6360.000 0.000] '6362.000 0. 000 . 0.000
total (gls) 100. 060 200.000 1 200. 060 §66, 667
gls/Pp/d 25,000 b0, 000 50. 600 4]1.667
Santo Rosa No.i
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CONSUMO DOMICILIAR

2080 02/16/4180
Barrio/Rpto SANTA ROSA -
Medidor No. 9119983
No. viviendas usuvarios 1
No. personhas usuarios : 6
N 10-07-92 -~ 11-07-92 12-07-92 Promedio
| Lectura | Gasto/Mora | Lectura [Gasto/Hora | Lectura ' | Gasto/Mora | Gasto/Hora
5 : 00 MM 191.700 3 - (M3) 192.898 M3) 194,114 M3) (M3}
6 : 00 AM| 191.703! 0.003 192.898 | - 0.000 194,116 G.002 “0.002
7:00M0 181.710 6.007 ¢  192.898 ~ 0.0600 194.116 0.000 0.002
8§ : 00 AW 191.853. 0. 143 193. 051 0.183 194, 227 0.11] 0.146
9 : DD AM 191,855 0. 002 -193. 205 0.124 194. 606 0.379 . 168
10 : 00 AM 191,856 (. 0Bl 193. 277 0.072 194. 72 6.114 ] - 0.062
11 : 00 AM 192. 106 6. 250 193. 367 0.03%0 194. 797 0.077 0.139
12 : 00 AM: 192, 164 0. 058 193. 664 0.197 194. 86 0.663 | 0. 106
13 - 00 PM )  192.167 .0.003 193. 758 0. 194 195. 034 0,174 0.124
14 - 00 PM 192.200 | - 0.033 193. 870 0.212 195. 093 0. 059 0.10]1
15 : 00 PM| - 192,284 1 0.084] 194,020 0. 050 195,144 0.051 0.062
16 : Q0 PM{ 192.662 |  0.3781 . 194.039 0.019 195, 161 0.017 0.138
17 : 00.P¥ 192.778 0.116 194. 039 0.000 195.172 _0.011 0.042
18 : 00 PM 192.752 0.014 194, 056 6.017 195. 174 0.0802 0.011
19 : 00 PM 192.812 0.028 194. 074 0.018. 195,22 6.046 0.028.
20 : 00 P -192.852 0.040 194. 098 0.024. 195, 252 0.032 0.032
2t ;00 MM 132.874 0.022 | . 194.108 @.010 195, 26 0.008 0.013
total (M3) [.198 - 1.216 1.161 . 1,192
gls/Pp/d 52.822 53..616 1. 190 52. 543
Sarto Rosa No.2
R
a
t
I
0

3
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CONSUMO DOMICILIAR

ZONA ‘ 01/16
Barrio/Bpto Santa Rosa :
Medidor No. 91146709
No. viviendas usuarios 1
No. personas usuarios 5
_10-07-92 11-07-92 - 12-07-92 Promedio
. Lectura__{ Gasto/Mora | lectura | Gasto/Mora | Lectura | Gasto/Hors | Gasto/Hora
5 ;.00 AM{: :151.228 {43) 152, 141 (M3}. - 153, 430 M3 M3
52 00 .AM 151. 304 0,076 152,141 0,000 153,439 ! .~ 0.009 0. 028
75 00 AWM - 1b1.362 0. 058 152. 160 ~ 0.019 153. 449 0.010 0.028
g 00:AM|  151.431 0.069. 152. 410 {1. 250 153. 461 1012 0.110
9 : 00.AM 151. 573 0.142 1  152.597 .. 0.187 153.546 0.085 0.138
10 : 00 .AM 151.610 | 0. 037 152.851 0.254 153.618 0.072. 0.121
il : 00-AM ] . 151.649 0.039 153. 091 0.240 153. 692 0.0741 - . 0.118
12 : 00 AM 151.680 0.031 | 153,154 0.063 153.722. ~ 0.0301. . 0.041
1:00M 161,792 0.112 153. 168 0.014 153.83% 0,513 0.030
200 PM 151.843 0. 051 153.187 0,029 153.983 ~ B.148 0.076
3 : 00 PM 151,844 0.001 153. 224 _ 00271 - 154.056 0.073 0. 034
4 : 00 P¥ 151.882 0.038 153.234 . ~ 0010 154,066 g.010 0.019
500 161.9341 - .0.052 ] - 153.287 0.0533 -154.1311- 0,065 . 0.067
6 : 00 PM 151,989 0,055 1 - 153.351 0.064 7 - 154,131 0.8000] . 0.040
7:00PM1 152,049 -~ 0.060-] - 153.360 ~0.009 154. 280 f.149 . 0.073
"8 : 00 PM|  152.073 | 0.024-] = 1%3.393: 0,033 154. 296 $.016 0.024
9 : 00 MM 152. 095 0,022 163.416 0.0623 154. 302 0,008 0,017
total (M3) 0.913 1,288 2,502 . 1.03%
gls/Pp/d 48. 307 63. 201 47,725 54,744
Santo Rosa No.3
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CONSUMO DOMICILTAR

0N 01716 .
Barrio/Rpto Santa Rosa
Medidor No. 91146708
No. viviendas usuarios e
No. personas usuarios o 13
o 10-07-92 11-07-92 12-07-92 Promedio
oo Lectura | Gasto/Hora | Lectura | Gasto/Hora | Lectura | Gasto/Bora | Gasto/Hora
5 : 00 M 309. 068 | M3 310. 834 (M3) 313.368 M3 M3
5 ;00 MM 309. 065 0.000 310. 834 0. 000 313. 368 0.000 0. 000
7 2 00 AM 309.291 0.223 311, 169 0.335 313. 387 §.019 0.192
§ 100 AM 309. 533 0. 242 311.357 0.188 313,715 . 328 0.253
9 : 00 AM}  309.803 0.270 311.465 | 0.108 314,016 0.302 0.226
10 : Q0 AM 303. 850 0.047 311.578 g.113 314.189 | 0,173 0.111
©1 s 00 AM 309, 369 §.019 311,683 0.105 314. 288 §.099 .07
12 : 00 AM 310.110 0.241 311,815 0.132 314. 366 0.078 0.150
13 : 00 PM 310.278. 0. 168 312.150 0.335 314. 485 0.11% 0. 207
14 : 00 Py 310.353 0,875 312.43% 0.285 ] = 314.597 0.212 0.191
15 : 00 PM 310.528 0.175 312.81% 0.380 314,838 0.141 0.232
16 : 00 PM 310, 592 0. 064 312,928 0.113 315,06 . 222 0.133
17 : 00 PM 310.624 0.032 313. 025 (1,697 315. 161 g.101 0.077
183 : 00 P 310.682 . 058 313.196 0.171 315. 161 0.000 0.076
19 : 00 P& 310.717 0.035 '313. 270 0.074 315,228 0.067 0. 05%
20 : 00 PM 3106.728 ~ 0,011 313. 304 §.034 3i5.238 0. 010 0.018
21 : 00 PM 310.738 0.010 | - 313.349 0.045 315. 266 - {.013 0.024
total (M3) }. 766 2.534 1. 945 2.082
gls/Pp/d 35.938 b1, 567 39,581 42,365
Santo Rosa No.4
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CONSUMO DOMICILIAR.

ZONA - 00/99/76900
Barrio/Rpto CAMILO CHAMORRO - -
Medidor No. 87001783
No. viviendas usuarios 1
No. personas usuarios & _
10-07-92 11-07-82 _ 12-07-92 .| Promedio
Lectura__| Gasto/Hora | Lectura | Gasto/Mora | Lectura | Gasto/llora | Gasto/Hora
5 : 00 AM 425, 463 (M3} 425.8650 1 . M3} 427.215 | M3} ° M3 .
6 : 00 AM 425. 481 0.018 1. 426,300 0,450 ) 427.217 0.002 - 0.157
7 : 00 AM -425. 511 0.036 426. 355 0.0358 427. 250 - {1033 J. 040
8 :00AM 425,516 0.005 426.358{ - 0.000 427,288 0.038 0.014
9 : 00 AM 425.538 0.022 426, 358 0. 000 427,288 0.000 0. 007
10 : 00 AM ] . -425.542 0.004 426. 396 0.038 427. 290 0,002 0,015
115 00 AN 425, 542 0.000 1 425.504 0. 108 427. 300 0.010 0.039
12°: 00 AM 425, 543 0.001 8 426,631 - 0.127 427. 860 - 0.560 0.229
! : §0.P¥ 425,550 . 0,007 426.738 1 . . 0.107 427.876 | - - 0.015 ~ 0,043
2 - 00 P 425. 550 0.000 426, 840 C0.152.%1 427.878 - 0.0031 - 0.092
3:00PM] - 425,550 0.0001  426.922 0.032 1  427.880 0. 002 0.011
4 : 00 PM| 425.551 0.001 427,057 0,135 428. 287 0.407 | . 0.181
5 100 P™ 425,552 —0.4801 427.096 0.039 428. 300 0.013 1 0.018
6 : 00 P¥{  425.552 ~.000 427.189 .033 428. 330 0. 030 -0.041
T :00PM]} - 425.592 S 0.000 ¢ ¢ 427.191 0.002 428.337 0.007 0. 003
§ : 00 Py 425.752 ) - 0.160 427,195 0.004 428. 348 40.011 { 0.058
9 ;00 425. 716 0.004 | ~ 427.200 0. 005 428. 351 0. 003 0. 004
total (M3} o 0. 387 1,365 1.2105 0.987 )
gls/Pp/d - 17.063 60. 185 53. 373 43, 5dl

O we ot

Camilo Chamorro No.6

' 10:08

12:00
Time
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CONSUMO DOMICILIAR

ZONA 00/24/33300
‘Barrio/Rpto CAMTLO CHAMORRO
Medidor No. 87001928
No. viviendas usuarios 1
No. personas usuarios 8
10-07-92 11-07-92 12-07-92 Promedig
o Lectura | Gasto/Hora | Lectura [Gasto/ora | Lectura | Gasto/ora | Gasto/Hora
5°: 00 AM| 878,596 880, 630 - 881. 43% = {M3)
6 : 00 AM] 878.598 0.002 880.71% | 0.029 |  881.494 0. 659 0.030
700 AM)  878.544 0. 046 §80.789 0.070 881.4%4 0.000 {1,039
8 : 00 AM 878.989 0.345 1 880.789 0.000 881,718 0.224 0.130
9 : 00 M 879.178 0.159 880.789 5.000 831.329 0.111 0.100
- 10 : 00 AM 879.303 | .~ 0.125 §51..100 0.311 881.912 {. 083 0,173
11 : 00 AM 879. 407 0.1041  881.1060 0.000 '881.965 0. 053 0,052
12 : 00 AM |- - §79.553 0,146  881.130 0.030 882,038 0.073 0.083
13 : 00 PM 879.626 | - 6.0731 ° 881.180 0.050 |~ B82.055 0.017 0.047
14 : 00 PM 880. 457 0.831 881.254 0.074 882.165 0.116 0.338 §
15 : 00 PM 830.475 0.018] 881.254 0000 §82.183 - 0.028 0.015
16 : 00 PH 880.524 - 0.049 -881.281 0.027 882.278 0.085 0.054
17 : DO PM 880.571 0.047 881. 318 0,037 §52.321 0. 043 0.042
18- 00 PM}  880.578.| - 0.007 881. 382 0.064 B82.33 0. 009 0.0627
19 : 00 PY 880. 581 0.003 881. 408 - 0.026 882, 362 0.022 0.017
20 : 00 PM 880.538 0.017 881. 420 0,012 882.309 | | 0,007 0.012
| 21 : 00 PM 880. 604 0. 006 881.431 0.011 882. 364 0. 005 (1. 007
tal (M3) 2.094 0,745 0.974 1271}
gls/Pp/d 63. 246 24.636 32.209 42,030 |
Camilo Chamorro No.B
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CONSUMO DOMICILIAR .

ZONA 00/24/31000
Barrio/Rpto CAMILO CHAMORRO
Medidor No. 334
No. viviendas usuarios ' 1
¥o. personas usuarios . §
, 16-07-92 0792 150792 Promedio
: Lectura | Gasto/Mora | Lectura | Gasto/Hora | lectura | Gasto/Hora | Gasto/Hora
51 00 MM 819.492 | = M3) 819.875 M3) 1 820.170 {M3) M3)
6 : 00 aM |- - 319,501 0.009 819,876 0.601 §20.174. __0.004 0. 005
T:00 M §19.509 - 0.008 1. 819.877 0.001] - 820.175 0.00}% 0. 003
8 . 0D AM1  B19.531 0.022 §19.3877 0.000 ) .. 820.218 0. 043 0.022.
9 : 00 AMj -~ 819.553 0.022 {.  819.877 0.600 §20.227 0.00% 0,010
10 : 00 AM {1 - 819,587 0.034 ] 819,936 {. 059 §20. 250 - 0.023 0.039
11 : 00 M| 819.636 0.043 3 820.014 0.078 |  820.287 0.037 0.055
12 : 00 AM] . 819.68% 0.049 ¢ - 820.0211 ' 0.007] - 820.322 - 0,035 0.030
1 : 00 PY 819.725 0.040 ]  820.064 - 0.043 ¢ 820,329 0007 0. 030
2 : 00 M1 819.776 0.051 820. 094 0.030 820,385 0. 056 0. 046,
3 :00PM| - 819.791 0.015 820. 101 __D.o07 820, 395 ~0.010 0.011
4 : 00 PM 819. 802 0.011 520.112 - 0.0114 820,420 D025 0.016
5 : 00 P¥M}: 819,856 0. 054 820.121 - 0,009 1  820.450 0.030 _0.831
6 : 00 PY; . 819.859 I 0.603 §20. 137 - 0.016 ) - -820. 453 0,003 0. 007
7:00PM]  819.867 0.008 1  820.158 0.0:21 820.470 0.017 0.015
8§ : 00-PM - B19.86% 0.002 | - -820.160 0.002 820. 4580 _0.010 0. 00%
9 ; 00 PM! 819,875 0. 008 820.163 0. 003 820. 493 0.013 g. 007
total(ﬂ3! . 0. 383 ' 0. 29% 0.337 0.335°
els/Pp/d 12. 665 9.755 10. 797 11.073
Camilo Chamorro No.7
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CONSUMO DOMICILIAR

70N 00/240/1800_
Barrio/Rpto CAMILO CHAMORRO
Medidor No. 951624
No. viviendas usuarios 1
No. personas usuarios 3
166792 (1078 0792 Pronedio
: Lectura | Gasto/Hora | Lectura - |Gasto/Hora | Lectura | Gasto/Hora | Gasto/Hora
5 : 00 AMi_ 4735.000 | (gls) 4737.000 |  (gls) - 4738.000 | (els} (glsl
6 : 00 AM| 4735.000 0.000 § 4737.000 0.000 ; 4738.000 0. 000 0. 000
7:00 AM| 4735.000 0.000 | 4737.000 0.000 ¢ 4738.000 0. 600 0.000
5§ : 00 AM; 4735.000 0.000 | 4737.000 0.0001 4738.000 8. 000 0.000
9 : 00 AM .. 4735.008 0.000 ) . 4737.000 0.000 | 4738.000 0. 000 0.000
10 : 00 AM ]  4735.000 0.000 ; 4737.000 0.000 ) 4738.000 0.000 0.000
31 : 00 AW | - 4735.000 0.000 § 4737.000 0.000 § 4738.000 0.000 - 0.000
12 : 00 AM § - 4736.000 100.000 | 4737.000 0.000 | 4738.000 - 0.000 33.333
13 + 00 PM | . 4736.000 0.000 ] 4737.000 0.000 | 4738.000 0.000 0.000
14 : 00 PN | 4736.000 0.000 ] - 4737. 000 -0.000 | 4738.000 0. 000 0.000
15 : 00 Py |~ 4736.000 0.800 |  4737.000 0.000 § - 4738.000 0. 000 0.000
16 : 00 PMi = 4736.000 0.000 | 4737.000 0.000 § 4738.000 0.000) - 0.000
17 : 00 PM | 4736.000 0.600 § _4737.000 0.000 | 4738.000- 6.000§ - -0.000
18 : 00 PM§ 4736.000 0.000 ] - 4737. 000 0.000 | ~4738.000 0. 000 0.000
19 : 00 PM | 4736.000 0.000 | ~4737.000 0.000.]. 4738.000 0.006 0. 000
20 : 00 PM§ - 4736.000 0.000 § 4737.000 - 0.000 § 4738.000 0. 000 0. 040
21 : 00 PM | 4736.000 0.000 | 4737.000 0.600 1 4738.000 0. 000 0. 000
total (gls) ' 200.000 100. 000 100.000 ]  133.333
|_gls/Pp/d 66. 667 33.333 33.333 44444
Camilo Chamorro No.8
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R ia.w B R I T A A é ------------------------------------
a
t: 8.0 “for-rerrrrme it ciiaaa ? ....................................
]
O BB A---ceiieieiiiiiiia ég ------------------------------------
600 oo .
U I g ....................................
3. 000, 30 . PPD. 320 . 80 aa 8. o0y
a.wj—._._; Lk 4 mmmmr-mfmmm
A5 T7:08 S: 00 11 23 Pmi:ee  3:00 B:8  7:00
6: 8:60  16:88 12:08 200 4:0@ 6:00 9:00
Time
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CONSUMO DOMICILIAR

Z0M 03/73/4410
Barrio/Rpto _Bolopia. -~
Medidor No. 312028
No. viviendas usuariocs i
" No. personas usuarios . 3
' 15-07-92 16-07-92 - 17-07-92 -Promedio
iy Lectura ! Gasto/Mora | Lectura - | Gasto/Hora | lectura | Gasto/Hora | Gasto/Hora |
b : 00 AM - (gis) 7859. 000 (gls) ~ 1. -787L.460 gls) - | glsi
- B2 00 AM ' - 1859. 000 - 0.0004 7871.920 1 . 46.009 ~15.333
7 : 00 AM] - 7851.000 7860.000 | - 100,060 | - 7872.470 ¢ §5. 000 { 51. 667
8-: 00 AM7  7851.000) : . 0.000| 7861.000 100,000 § - 7873.790 132. 000 71,333
"9 ; 00 AME 7852.000; - 100.000 1 - 7863.000 200.600 ¢ 7874.230 44. 009 114,667
10 - 00 AM ] 78520001  0.0001 7863.130 _19.000 | - 7874.450 | - 22,000 -13.667
G117 00 AM 7852, 000 D000 | 7563, 860 67.0001 7875.080 1 . 63.000 43.333
12 : 80 AM | . 7852,.000 B.000 3 - 7864.430 _57.000.f . 787b.480 {.  40.000 '32.333
~ 1 00 PM1 7853.000 100.000 | 786%.720 129.000 | 7876.970 ! ¢ 149,000 126,000
2 : 00 PM . 7853.000) - "0.000)  7866.5201 . 80.000] -7877.560 59, 600 ~46.333
3 :°00PM| 7853.000 ) . - 0.000] 7867.760 | 124.000 ] - 7877.930°1° . 37.000{- 53.667 }
4 : 00 P¥ | 7854.000 100,000 | 7868.000 24.600 § -7878.190 26.0001 - 50.000
- B . 00-PMY - 7855.000 ) - 100.600 | 7868, 640 64.000 | 7878.250 | 6, 080 56. 667
6 : 00 M. 7856.000 ) - 100.000 ] 7869, 100 46,000 ] . -7879.050 |  '80.000 75.333 |
T+ 00 P 7857.00601  -100.000] 7870.180 108.000 | .7879.400 35.000 81.000 1
8 : 00 PHM . 7858.800 100.008 | . 7870.650 47.0001 7879.630 | . 23.000 56. 667
9 : 00 PM]  7858.000 0.0001 7870.930 28.000 1 - 7879.810 "18. 080 15,333
total {zls) 800,000 §. 1146. 600 _ 911.500 1 ~ 952.500
gls/Pp/d 160. 000 229, 200 182. 300 190. 500
Bolonia MNo.&
2.48
2-% P I 2 .m --------------------------------
a.m e TR I I R o o T g
TR B R 77 R /o T N
1.B@ feerercreanns cereanns
: 1.4 f--ccven- 1.'.3.6. ........
t 1.28 ~§---vvv-- ..
[ B .08
.88 -
B.BA ~f---- s
.49 -13.27 8.27
8.29 -
.02 J i LA { J 1 ! ¥ ¥ L) 3 LI ] 1 %
AL:828 T:@0 0:00  11.08  PML:OB 3:08 508 T:08
6:00 8:40 188 12 2:0 4:6¢ 6:0@ 8:83 |
Time




R
CONSUMO DOMICILIA

03
Z0NA _Bolonia
Barrio/RﬁtO Mﬁ“
Medidor No. .
No_lv?viendasugzgigggs s _ Promedie
No. personas o070 - 17‘9"9§ast6,ﬁora Gasto/Mora |
_ 15~-07-92 . Gasto/Hora L‘ECtum W3 {3}
Lectura_ | Gasto/Hora LeCt‘.‘.‘_‘gﬂ TRNCEEE 260, 250 0,034 0.017
5 o0 = R ) T A D202
: . _ * . 100 : ) g.212 )
6. 00 & 256. 700 : 258'583 8,309 260,585 - 3'333 0.231
7: ggﬁ: 556, 800 0. 103 ' ggg?ﬁﬁ 0. 200 2233;3 0674 0.077
8 : 000 0.20 : 0.057 | 260, T 0.157
9 : 00 AM 257.900 0,100 ]  259.157 X B 0.29 oo
10 = 00 &M 257-1_00 0100 259. 230 0'131 261. 400 - 0.149 0'_124
11 : 00 AM| 2§7.2oﬂ_ 0.100 1 259.361 AT B o144 L: 124
TN N NN BT 0.02] 261664 ] 0.110 0106
13 : 00 PM 253'500 . 0.200] 259.412 019 T 261 752 0.098 | 0078
14 : 00 P '25"?00_ 0,100 | 259.531 008 T 251 B0% 0.053 X
15 ; 00 PY 257-800. 0. 100 259.613 0'103 951,821 0.016 _[}‘147_
16 : 00 PM 357’300 0,100} 259.7i6 ~0.208 261.854 1  0.033 TOA%E
17 : 00 PM '258'090 ~0.200 259.925 3‘075 262.053 0.199 g'gsq
18 : 00 PH 253.200 0.100 ] 260.000 1231262123 0.070 oo
20 : 00 PM | ggg.zgg 0.3001 _ 260.170 ?-ggg 1.2%; o
21 : 00 PH ' 1,800 71180 81.
total M3} - - 79.365 '
gls/Pp/d
Bolonia No.iB
.
N
2.08 gt 1 % _________________________________________
S N [ S PO
P e 7 T
B =
8 .20 _//m/¢/y, A
t 1.8 -y / ,// _ ...-B-TBB.GS 8'588 51
i -MW/%@/////Vy/%wr
° ﬁhmgéﬁ%%ﬁ%é%%é%%éﬁ
sE
0.8 YA AN aéir;‘ia“é;éh 0 | Z
8w 100 | oo 110 8 20 W 600 8
R s W P Hrine
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ZONA

CONSUMO DOMICILIAR

Barrio/Rpto

Yedidor Nao.

No. viviendas usuarios
~ No. personas usuarios

_03/79/2320

Bolonia

001442173

1

15-07-92 16-07-92 17-07-92 - {1 Promedio
o Lectura Gasto/Mora | Lectura. |Gasto/Hora | Lectura | Basto/Hora | Gasto/Mora
. 0D MY - {gls) 74924, 000 {gls) 74952. 570 (gls): igls)

b DOCMMY - o . 74824, 000 - 0,000 1 74952.980 4,100 1,367
7 : D0 AM Y T74877.000. - <4 74924, 000 0.000 1 74953.900 | 9. 200 3.067
8 : B0 -AM § 74880.000 - 30,600 .3 74929, 000 50 000 | . 74960. 050 - 61,500 L 47.167
9 : 00 -AM! '74890.000 [ . 100.000.1 '74935.000 £0.000 | 74962.9850 | . 29.000 £3.000

10+ 00 AM ) 74893.000 30.000 ¢ 74939.340 43. 400 { : 74962. 950 . 0,000 _ 24,467

11 : 09 AW 74895.0006 | - 20,000 74941.550 22.100.1 74955, 680 27. 300 23.133

12 : 00 AM.{ 74802.0003 . 70,000 { 74943.800 | - 22.500 1 74966.000 3. 200 31.900
1: 00 PM{ 74310.009 80.000 | 74945.180 -13.800 § 74966, 000 0.000 31,267
2 : 00 PM ] "74913.000 - 30,000 1 74946, 500 13.200 | 74966.030 0. 300 14. 500
3 : 00 PM| 74813.0060 _ 0,000 | 74946.500 0,000 ] 74967.780 17.500 -5.833

4 00 PM]-74920.000 70.000 § 74947, 840 13.4060 1 74967.790 - 0.100 27.833
5 : 00 P4 ) 74920.000 - 0.000 | 74948.500 | 9.600 | 74967.790( - 0,000 3.200 |
6 : 00 PM{ 74821.000 10,000 | 74949. 250 4.500:) "74967.850 | 0,660 5,033
T : 00 P¥ME 74921.000 0.000 § 74949, 400 1,500 | 74967, 850 0,000 0.500 |
8 ; 00 PM | 74921.000: 0.000 § 74950, 800 12,000 | 74967.900 0.500 4,167 1
9.: 00 PM| 74921.000 0.000F 74951. 000 4,800 1 74967.9801 - 0.800 1,600

total (gls) 470,000 285.71 . 176. 950 310,883

gls/Pp/d 53. 750 35.713 22.119 38,860

Bolonia No.it

O —cto
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CONSUMO DOMICILIAR

Z0NA : 03:79/2200
Barrio/Rpto Bolonia
Medidor No. 000563421
No. viviendas usuarios 1
No. personas usuarios 4
15-07-92 16-07-92 17-07-92 Promedio
: Lectura | Gasto/Hora | Lectura | Gasto/ora ! Lectura | Gasto/Hora | Gasto/Hora
5 : 00 AM {gis) 13795.000 {els): 13798. 9390 {gls) “lgls)
6 ; 00 AN 13795, 000 0.000 § 13500.000 101,000 ] - 33.667
7. 00 M} 13790.900 : 13795. 600 0.000 § 13500.100 10.000 3.333
8 : 00 AM.{ 13791.800 100.000 [ 13796.000 100,006 § 13800. 250 15.000 71,667
9 06 AM| 13791.000 6.080 1 13796.000 - 0.000 3 13801.950 176. 000 96. 667
10 : 00 AM | 13792.000 100.000 | 13796.130 13.000 31 13802. 600 65. 000 59,333
11 : 00 AM| 13792.000 0.000.1 13796.400 27.000 § 13802.780 i8. 000 15. 000
12 : 00 AM 7 13792.000 0.000 | 13796.850 48,0001 13802.930 15. 000 21.000
13 - 00 P 13793.000 100.000 | 13797.280 40,000 § .13802. 930 0. 000 46. 667
14 ; 00 PR 13793.000 0.000 | 13797.790 51,0060 §. 13302.950 2,000 17.667
15 : 00 PM{ 13793.000 0.000 ] 13797.930 14,000 ¢ 13502.950 . 0.000f : - 4.667
16 : 00 PAY 13793.000 - 0.000 | 13798.100 17.000 F 13802.950 8. 000 X
17 « 00 PM | 13793.000 0.000 § 13798.250 15.000 § 13803. 800 85. 000 33.333
18 : 00 PM | -13793.000 0.000-] 13798.558 - 30,600 § 13803. 850 5.000 11,667
19 : 00 PM | 13793.000 0,000 1. 13798.620 7.000 { 13803.870 | 2.000 3. 000
20 : 00 P} 13793000 0.000 | 13798.690 7.000 1 13803.870 0.000 1 2.333
21 : 00 P¥ | 13793.000 - 0,000 ¥ 13798.900 21.000 | 13803.830 2,000 7.667
total (gls) 500,000 1 . 399,000 594,500 | . 437.833
gls/Pp/d 125,000 98, 750 148.625 124, 4538
Bolonia No.12
3,08 2.92
2.88 Ao gt A
R 2.2
a
t: 1.50 YIRS 77, B 77/ N 7/ RN o/ P ) IR - T
]
o .
1.8 RIS 7 R
y 8. 47
9.50 Mo iy o2 sereees 8.31
1 e.14 3-190 &8 9.123.29
9.88 ]V.IZ{‘ | I PR SR i"l‘@%i'l T 7/1,37?;‘ 1
A5 T:88 - 9:P0 . 11:00 FMi:8R 300 5:00 T:
6:08 a:62  18:890 12:80 2:@ 4:00 6: 902 8:08
Time




CONSUMO DOMI CILIA"R

ZONA 06/21/27300
Barrio/Rpto VILLA VENFZUELA . -
Medidor No. - 227533 o
No. viviendas usuarios 1
No. personas usuarios B
: 13-07-92 14-07-92 - - 13-07-92 : Promedio
: Lectura | Gasto/Hora { Lectura | Gasto/Mora | Lectura .| Gasto/Hora | Gasto/Hora
5 1+ 00 AM 4699.000 1 " (gls) 4663, 000 lgls) 4671.000 {els) _lgls)
6 : 00 AM | 4660000 160.000 | 4665, 00 0. 000 4671. 000 0.000 33. 333
7 : 00 AW 4060.000 | 0,000 4665. 000 ~ . 0.600 4671.600 | 0,000 0. 800
- 8- 00 AM 45660, 000 - 0.000 4665, 000 | - 0. 000 4672, 000 100, 000 33.333
© 9 00 AMj 4660, 800 _0.0007] -.4666.000 | - 100.000 1 4672.000 D.o0d | 33.333
10 : 00 AM 4660, 000 0.000]  4656,000 1 . 0,000 ] ~4672.006 1 - 0.000 0.000
11 - 00 AM | .-4661.000 100. 600 4666.000 | 0.000 4672.000 | - 0,000 - 33.333
12 : 00 AM | - 4661,000 - 0,0001 4666.000 | - 0,000 4672.000 o000 0. 000
1 : 00 PM 4661.000 | 0.000 |- 4656.000 0.900 ] - 4673.000 1 .'100.000 33.333
-2 1 00 PM 4662. 000 160. 000 4567. 000 “100.000.1 - 4674.000 1 100,000 ]  1080.000 )
-3 : 0D PMi. - 4663.000 100,000 4668.000:|  100.G00 | : 4674.000 0.000§{ 66.667
4 : 00 PM I 4863.000 . 004 4669. 000 100,000 | 4675.000 1 100.000 § 66. 667
5 : 060 PM| :4663.000. 9,000 | : - 4669. 080 0.000 1. 4676.000 106.000 4  33.333
6 : 00 PM 4664. 000 100.000 ] 4669, 000 _9.000 1 4676.000 - 0,000 ~33.333
T . 00 PMi 4664.000 0.0006¢ ~ 4669.000 0.000 | 4677.000 1  100.600 33.333
3 : 00:PM 4664, 000 0.000 F. 4669.000 | 0.000 | ~ 4677.000 0,000 - (.000
9 : 00 PM 4664. 000 < .000 4669. 000 0.000 1 " 4677.000 - 0,000t 0. 000
total (M3) 600. 000 600,900 1 750. 000 650, 000
total (gls) 100. 006 100. 000 125.000 1 108.333
Uilla Lereaiela No.13
4.9
3.28
3.m' 1. T,
R
a
i 2,00
i
0
1.88
BB U 1 _l I N | ] T

Q608 T:00 @ O:00 @ 11:83 PMi:08 3:08 - -
G:00 8 198 12:88 2:08 4:89 6:08
Time
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CONSUMO DOMICILIAR
06/21./25300

ZONA
Barrio/Rpto VILLA VENEZUELA
Medidor No. 514299
No. viviendas usuarios !
No. personas usuarios 3
1307-92 ST 150792 Promedio
: Lectura | Gasto/Hora | Lectura [ Gasto/Hora ] Lectura | Gasto/Hora | Gasto/Hora
h - 00 AN} 8644.000 (gls) 86448. 000 lels) 8650, 000 gls) {gls)
6 : 0 AM -8644. 000 3. 000 8648. 000 0. 000 8630, 000 9,000 - 0,000
7 : 00 AM 8644, 000 4. 000 8648. 000 0. 000 8650. 000 0. 000 0.000
8 : 00 AM 8644, 600 0.000 8648. 000 0.000 § 3651.000 100,000 33.333
9 : 00 AM 8645. 000 180. 0G0 8648. 000 0. 000 8651.000 0.000 . 33.333
10 : 00 AM | 8645.000 0.000 §648. 000 - 0.0606 8631, 600 0. 060 0.000
11 : 00 AM !  "8645.000 0. 000 8643. 000 0.000 8651. 000 0. 000 0. 000
12 : 00 AM | - 85645.008 | 0.000 1 -8649.000 100. 600 8651. 000 0. 000 33.333
‘13 : 00 PM 8645, 000 8. 000 8549,000 0.0600.1 8651, 000 0. 000 4.000
14 00 PM § . - 8646.000 100. 000 8649, 000 0. 000 8651. 000 0.000 233,333
15 : 00 P¥¢ 8646, 000 0, 000 8649.0001 - . 0.000 8651, 000 0. 000 - 0,000
16 : (0 PM]  8647.000 100. 600 §649. 000 0.000 §651. 060 . 000 33. 333
17 + 00 PM | - 8647.000 0. 000 8649. H09 0.000 8651. 000 0.000 0.000
18 : 60 P¥ 1. 8648.000 100. 000 8649, 000 0. 000 3651, 000 0. 000 33. 333
19 : 6D PM} 8648.000 { 0. 000 8649. 000 0. 000 8652. 000 1049. 000 '33. 333
20 : 00 PM | " 8648.000 0.000 §  8649.000 0.000 §{ - 8652.000 0. 000 0. 000
Z1 - 0B PM I 8648.000 0. 000 8649. 000 0.000 | -86h2.000 {. 000 {1, 000
total (M3) 400,000 1 - 200. 000 ' 250. 000 283,333 .
total (gls} 133. 333 66, 667 83. 333 94, 444
Uilla Uerazusle No.14
2.58 530,50 58 2.5 8.5  2.5%.09
2‘ m [ ECIPUUSII s N S T o T 7 R 2 R 72 B s e
R N RN A2 N 1 R / /.y W Vi TR 7/ SR /77 B /7
a 1.58
t
; 1 .w L IR g, Tl Py, (PP NN * 7 PN P TUPEar Vil SRR o p. IF P . R
B. 5‘] = AR A N L) SN / .............
- I‘B%BB a.ma.aaa.m g0 9.08 2.0008.20
U o8 7:08 | 0:00  11:00 P00 3:00 | 5:00 | T:0@
6:@ 2:00 (:22 12:0 2 4 0 6:00  9:08
Tine




"CONSUMO DOMICILIAR

06/23/64100_

ZONA
Barrio/Rpto VILLA VENEZUELA
Medidor Ne. 5790
No. viviendas usuarios 1
No. pérsonas usuarios 5
_ 13-07-92 14-07-92 . _ 15-07-92 Promedio
| Lectura . | Gasto/Hora | Lectura !Gasto/Hora | Lectura . | Gasto/Hora | Gasto/Hora
5 00 AM 174.630 M3 _L75.0781 0 (M) 175,317 M3) _ (M3}
6 : 00 AWM 174.540 | 0,010 175,087 0,008 175.317 B0 0.006
700 MW 174.670 - 0.030 175.087 0. 000 175.319 |° 0. 002 0.011
8 :00 M| 174.6771 . 0.007 175. 033 0. 006 175.323 0.004 0. 006
9.: 00 AM 174.700 | 0.023 175.099 0,006 176.300 | 0.0271 ~ 0.019
A0 0D AM L 174.727 1 - 0.027 175. 099 2 0.080 1  175.4%8 - 0. 108 - -0.045
11+ 00 AMY - 174.7721 - D.04% ‘175, 182 . D083 175. 467 0. 008 - 0.046
12 200 AM] - 174.835 0,063 3 175,204 0.0221 175.573 0.106F . . 0,064
1:00PM 174,860 - - 0.025 175.224 0020 - 175.576 £1.003 0.016
200 P} 174.877 - 0.017 175.243 0.019}  175.576 0.000 | 0.012
3 : 00 PY 174952 0. 075 175,268 0. 025 175,577 . 0.001 0,034
4 : 00 PM 175.000 0.048 175,284 0.026 1 175.638 0. 061 0. 045
5 : 00 PM| - 175.018 - 0,018 -175.298 0.004 3§ . 175,645 . 0.007 00105
6 :00PM| . 175.022 6.004 175.298 0,000 175, 645 0. 000 0.001 |
7 : 00 PM 175,022 0. 000 175. 303 0,005 ) - 175.651 | 0. 006 0.004
8 : 00 PM 175.045 0.0231 - 175,307  6.604 1 175.663 0.012 0.013
9 :00P¥] 175.006 (0,011 1 175,310 0.003 175.672 0.003 {.008 1.
total iM3). (1.448 | 0.239 ' 0.359F 0,352
total (pls) 23.704 12.646 19.538 | : . 1B.629

S —crm M

Uitla Uenaz:l.lela_ No. 15
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CONSUMO DOMICILIAR

ZONA ©06/23
Barrio/Rpto VILLA VENEZUELA
Medidor No. _ e
No. viviendas usuarios ]
No. personas usuarios b
13-07-92 14-07-92 15-07-92 - | Promedio
Lectura ! Gasto/Hora i Lectura  |Gasto/Hora ! Lectura | Gasto/Hora | Gasto/Hora
5 - 00 AM ] 12334.000 {gls) 12341. 000 igls) 12343.000 | (gls) (gls)
6 ¢ 00 AM ] 12339.000 0.000 | 12341.000 0.000 ] 12343.000 . 000 .000
7 : 00 AM ] 12339.000 0.000 § 12341.000 0.000 § 12343. 000 0.000 0.000
B .00 AM ] 12339.000 0.000 § 12341.000 0,000 § - 12343.000 0. 00D 0.000
9 : 00 AM] 12339.000 0.000 § 12341, 9000 0.000 § 12343.000 0.000 0.000
10 ¢ 00 AM] 12339.0001 . . 0.000. 12342.000§ 100.000 ! 12343.000 .000 33.333
11 : 0D AM | 12340, 000 100,000 {12342, 000 C D000 1 12344.000 100060 - §6. 667
12 ;- 00 AM | 12340, 000 0.000 § 12342.000 0.000 1 12344.000 0.060 3. 000
13 : 00 P ] 12340.000 0.000 | 12342.000 0.000 | 12344.000 0.000 (. 000
14 : 00 PM | 12340.000 0,000 } 12342.000. 0.000 | 12344.000.1 0.000 0.000
715 : 00 PM.] 12340.000 0.000 § . 12342.000 0.000 | 12344.000 0.060 0.0600
16 : 00 PM |- 12340. 800 0.000 § 12342.000 0.000 | 12344.000 0. 000 0.0800
17 : 00 PM | 12340.000 0.000 | 1Z342.000 0.000 ] 12344.000 0. 000 0. 000
18 ; 00 PM | 12340.000 0.000 | 12342, 000 0.000 {1 12344.000 0, 000 . 0.000
1% : 00 PM | 12340.000 §, 000 § 12342, 000 0.000§ 12344.000 71 {i. 000 0.000
20 : 00 PM § 12340.000 “{.000 § 12342, 600 0.000{ 12345.600( . 100.900 33.333
21 : 00 PM§ 12340, 000 ~0.000 1 -12342. 000 0.000 § 12345.9000 0. 800 0.006 ]
total (gls) 200. 000 ' 200. G0 ' 300. 000 233.333 1.
total lgls) 33. 333 33.333 50.000 38,889 |
Uilla Uerazusla No.16
8.0 '
8.08 % .
T I PO / ........................................
S é ........................................
' R L, B EERREE TR R PR /.’ .......................................
a 4,99 % 4.98
ti, 4,08 Jr-rereeaiiaeinns % ................................ ‘s
0 20 B ‘% ................................
. /
.2.m- ............... .é...............-.....-.--.-..‘-.-
g A, 17
o.00 IE.W.WB.M.M //ammw.mmmmm D.00
W50 T:08  0:00  11:00 PHI:0Q  3:08  5:00  7:88
6:00 18:02 - 12:09 2:80  4:88 6:08 8:09

2:08

Time




CONSUMO DOMICILIAR

ZONA 07/26/12000
Barrio/Rpto Las Colinas.

Medidor No. 7008

No. viviendas usuaries 1

No. personas usuarios b
. 16-07-92 17-07-82 18-07-92 Promedio
- { Tectura | Gasto/Hora | Lectura |Gasto/Hora | Lectura _|Gasto/Hora | Gasto/Mora
b : 00 AM 151G. 000 M3 151}. 887 M3} 1513, 504 M3 CM3)
6 00 AM! 1510.3001 - 0.300) 1b11.804 00171 1513.704 0.200F - 0,172
7 : 00 A 1510.400 0.100 1512, 110 0. 206 1513.785 0.081 0.129
8 : 00 AM! : 1510.600 0.200 1512, 378 0.263 1513. 801 0.016 - 0,161
900 M 1510. 700 §.100 1512.545 0.167 ] - 1514.588 0.78741 - 0.35)
10 : G0 AW 1510.800 ) 9.100 1512.614 0.069 |- 1514.607 1 - 0.019 ~0.063
11 00 AM§. 1510.9081 0.108 1512. 701 _ 0.087 1515.035¢( - 0.428 - 1,208
12 : 00 AN 15111394 - 0.231 1512. 825 - 9.124 § - 1515,078 - 0,043 0,133
1:: 00 PH 1511.176 0.037°1 - 1512.950. $.126 15615.113 0,08 | 0.066
2. 00 PM|.: 1511.310 0.134 1513, 041 - 0,091 - 1515.175 0. 062 9. 098
3 : 00 P 1511.463 0,093 1 1513.107 0.066 | _1515.498 0.323 0. 161
4 : 060 PM 1511.427 .024 1513.129 0.022.1 -1515.596 - 0,098 0.048
-5 00 PM 1511.436 | 0.008 1  1513,137 0.008) 15156101  -0.014§ 0. 010
6 : 00 PM 1511.478 0.042 1 1513.180 0.023 1 1515.733 0.123 ~ 0.063
7 : 00 PM4: 1511.520 | 0.042 { . 1513.368 0.1491 -1515.812 1 - 0.07% . 090
B : 00 PM i511.553 0.033 1513.398 0.089 1515. 949 - 0.137 8. 086
‘9 : 00 PM i 1511.597 0. 044 1513, 497 0.099 {  1516.060 - 0.111 0.085
total (M3) L 1.887 1 : 1.617 2.704b 2.068
gls/Pp/d 83.201 71.296 119. 246 91,248

3.

2.59

2.m

1.58

O =D 0

1.29

.58

p.aa

Las Colimas No. 1T
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CONSUMO DOMICILIAR

3-47

08 07/26/18200
Barrio/Rpto Las Colinas
Medidor No. 008682
No. viviendas usuarios 1
No. personas usuarios 4
16-07-92 17-07-92 18-07-92 Promedio
Lectura | Gasto/Hora | lectura | Gasto/Mora | Lectura” | Gasto/Hora | Gasto/Nora
5 : 00 AM | 2394.400. {M3) 2395. 378 {M3) 2396, 708 M3) (M3)
6 : 00 AN 2394.400 0. 000 2395. 453 0.075 2396. T17 0.008 0.028
7 ¢ G0 AM | 2394.500 0.100 2395.500 0. 047 2396.733 0.016 0.05¢
§ : 00 AM |- 2394.500 0.000 2395.529 0.029 2396. 740 0.0807 0.012
g : 00 AM{ .2394.600 0.100 2395. 687 - 0,158 2396. 849 0.109 0.122
10 : 00-AM | - 2394.700 0.100 2395, 783 0.096 | - 2397.004 8.155 0,117
11 : 00 AM|  2394.710 §.010 2395, 849 0.066 { 2397.110 0. 105 0. 061
12 : 00 AM 2394717 | 0.007 |- 2395.879 0.030 2397.149 0.039 - 0.025
13 : 00 PM ] - 2394,724 0. 007 2395.943 0.064 2397.279 0.130 0.067 1
14 : 00 PM'| - 2304,826 0.102 2395. 960 0.017 2397.410 0,131 0.083
16 : 00.PM |  2394.846 0.020 { 2396.052 0. 092 2397. 413 0.003 0.038
16 : 00 P - 2394.984 0.138 1 - 2396.184 0.132 2397. 460 0.047 0.106
17 : 00 PM ). 2395.060 ©0.076 1 2396.274 ~0.090 2397546 0.086 1 0.084
18 : 00 PMi  2395.147 0.087.§ - 2396.323 0. 049 2397.663 0.117 0.084
19 : 00 PM I 2395.176 0.028 2396. 483 0.160 | © 2397.701 0.038 0.076
20 : 00 P¥ | 2395.134 0.008 2396.515 - 0.032 2397838 - 0,137 0.059
| 21 : 00 PM; 2395.223 0.039 2396.670 .155 2397.959 §.121 0,105
total (M3) ~ 0.978 1.330 1,347 ~1.218
|_gls/Pp/d 64,683 87.963 39.120 80.589
Las Colinas No. 18
1.68 - 1.74
1-% wd is - s assasans
1,48 -=remeeees
R 1.28
S REhsChAt
i B.8% _'.....ai'.?.?..-.
o .
.62 {----f 4
18,49 :
8.48 -
on |82
B-m 1] L i ]
AL 7:00 9:08
6:0a £:08
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Barrio/Rpto
Medidor No.
No. viviendas usuarios

CONSUMO DOMICILIAR

-07/26/18000
las Colinas
21202

1

No. personas usuarios b
16-07-92 17-07-92 18-07-92 Promedio
oo | lectura | Gasto/tlora | lectura | Gasto/Hora; Llectura | Gasto/Hora | Gasto/Hora

5 : 00 MM 139.530 #3) 140.120 | - M3) 143. 515 M3} - {M3)

6 : 00 aM 139,538 6.008 ]  140.130 0.010 143. 520 0. 605 0.008
~7.: 00 AM 139. 557 0.019 ¢ 140,149 ‘0.019 1 143,764 0.244 0.094
8 00 AM | 139.597 0.040 |- 140,163 - 0,014 143.787 | 0.023 0.026

900 AM ] - 139,622 : 0.025 140.208 0.046 143. 864 0. 077 0.043
10 : 00 A 139.707 1 . 0.085 149, 236 0.027 ) -~ 143.965 0.101 C.071 4
11 : 00 AM| ©-139.776| - 0.069. 140. 299 0.063 144. 108 0.143 0.052
12 & 00 AW 139. 850 . 0.074 148.312 0.013. 144.154 [ - 0,046 - 0.044

1 : 00 PM 135.877 -0..627 140,325 | 0,013 144. 233 8,079 0. 040

2:00PM|  139.878 0. 002 140. 336 0.011 144.262 { . - 0.028 0.014

3:00PM] 139.8%4 0.015 1 -~ 140.379 0.0431 - 144,278 |- - 0,016 0.025

4 : 00 PM 139.91% 0.0251 140, 387 : 0.008 144,287 0. 609 0.014

O : 00 PM |- 139.944 0.025§ 140.393 0.006°) - 144,291 " 0,004 0.012

6 : 00 PM 139.952 0. 008 140. 417 0..024 144,312 0.021 | 0.018 |

7.:00 P¥ME 139.971 ~0.019 148.423 0. 006 144, 353 0.041 0.022

§:00MM 139,983 | 0.012 140.430- 0.007.1 144.415 0.062 | 0.027

9 : 00 P 139.998 | 0. 015 140. 497 0. 067 144. 477 - 0. 062 0.048

total (M3} 0.59 3.395 1. 084 1.690
gls/Pp/d 26.014 149. 69] 47,795 74,500

O =B D

Las Colims Mo, 18

3-48
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CONSUMO DOMICILIAR

Z0NA 07/26/11400
Barrio/Rpto las Colinas
Medidor No. 1475994
No. viviendas usuvarios 1
No. personas usuarios T
16-07-92 - 17-07-92 18-07-92 Promedio
: Lectura | Gasto/Hora | Lectura | Gasto/Hora | lectura | Gasto/Hora | Gasto/Hora
b : 00 AM 1 74000.000 legls) 74041.690 ! - (els) 74077.550 {gls) lgls) .
6 : 00 AM ] 74001.000 10,0001 74041.690.] . 0.000 1 74078.700 11.500 1.167
7 : 00 AM{ 74003.000 20.000 | 74043.230 15.400 1 74078.750 0.500 11.967
§ : 00 AM| 74005.000 20.000 3 74049.600 $3.700 ¢ 74080.100 13. 500 32.400
g . 00 AM | 74011.0060 60,0003  74050.230 [ 6.300 | 74083.290 31.900 32.733
10 - 00 AM ] 74013.000 | 20,000 § 74050, 420 1.900 | 74084.610 13,200 11.700
11 : 00 AM ] 74014.150 11.500 | 74052, 770 23.500 § 74086.770 21. 600 18,867
‘12 : 00 AM§ 74018.830 46,800 | 74057.340 45. 700 1 .74087. 940 11.700 34.733
13 : 00 PM | 74018.950 1.200.] 74058. 730 13.900 | 74088, 500 5.600 6. 900
14 : 00 PM | 74019.800 8.500 | 74059.220 4.900 1 74093.200 47,000 20,133
15 : 00 PM{ 74021.030 12,300 § 74064, 500 52. 800 § -74094. 800 16. 000 27.033
~ 16 : N0 PM | 74022.760 ~16.700 § 74068. 850 43.500 b 74095.500 7.000 22.400
- 17 00 PM | 74023.910 12.100 } - 74069, 910 10.600 § 74096, 469 3.600 19. 767
18 : 00 PMi74026.800 ¢ 28.900 t  74070. 500 5. %00 | 74037. 460 10. 000 14.933
19 . 00 PM.I 74029.710 28,100 { 74073.240 27.400 1 74098.150 6.900 21.133.
20 2 00 PM| 74030.070:0- - 3,600 . 74074.090 8,500 1 740698.750 6. 000 6,033
21 : 060 PM} 74030.3301 - - 2.600 | 74075, 150 10.600 1 74099. 580 12.300 | 8. 500
total (M3) _ 416.900 308.6 231. 180 335. 9560
gls/Pp/d. 59.557 51.229 33. 026 47,937
Las Colinas No.2B
1.62
c.08 R :
1.% B T T T I e < . PO g
1.68 - A i_m. .......................
1.48 IS (RN v N o RN ./ IR ./ BN
1.25
: - 1.18
. g 100 J-------- 1.05 I B 11 27/ K - r . D& J AU
? 1.% i i - 9 25 1 727 R
o 8.8 - BeTU A es AL 7177
8.68 15 P
B.40
B-m ] % .%
L 4 1’ 1 1 1 i
A8  T:58 S:00 11 m Pm % 3 aa
6:00 2:08 12:88 12:08 4:06
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CONSUMO DOMICILIAR

Z08A 07/77/1440
Barrio/Rpto Rpto. Schick
Medidor No. 001441294
No. viviendas usuarios 1
No. personas usuarios
_ 13-07-92 14-07-92 - 15-07-92 Promedio
.} Lectura _|Gasto/Hora | Lectura [ Gasto/Hora { lectura . | Gasto/Hora | Gasto/Hora
5 00 AN 23116.000 | - {pls) 1 23122:000 ]  (els)- 23131.000 (gls) - {gis).
6.2 00 AWM} -23L16, 000 0.008 ] 23122.000 0.000 . 0.000
7:.00 AM | 23116.000 0.000 ] 23122.000:¢ - 0,000 0.000
8 ;. 00 AW 23118, 000 20.000 | 23122.000 [ - - 0.000 10. 000
9 ; 00 AM 1 "23119,000 10.000. 23123.800 | . 10.000 16. 000
10 : 00 AM | 23120.000 ) 10,000 § 23123.900- - §.000 5,000
11 : 00 AM P 23120000 [ . - 0.000 ] 23123.000 0.000 _..-0.000
12 2 00 AM | 23121.600 10,000 | 23125.000 20.000 15, 000
1: 00 P 23121.000 0.000 § -23125,800 -~ 0,000 0. 080
2 : 00 PM] 23122000 _10.000 § 23126.000 | . - 10.000 10.000
3 : 00 P 23122000 0.000 § 23127.000 -10.000 5. 000
4 . 00 PM1 23122.000 0.000 | 23129.006 20.000 10.000
5 00 PM| 231220061 - -0.8001 23129.000 0.000 | - 0000
6 : 00 PMI 23122.800 0.000 ) 23129.000 0. 000 0.000 |
~ 7. 00.PMG 23122.000 ) - 0.000 ] 23129.000 5,000 0. 000
8. 00 PM | 23122.000 0.000 § 23129.000 0.000 0. 000
9 : 00 P41 23122.000 0,000 ] 23129.000 1 - 0.000 0,000
total (gls) 60. 600 90. 000 . 75.000
gls/Pp/d 15,000 22.500 18.750
Rpto Schich No,21
4.08 3.69
s-m e e T o L e e TE R I TR
R 2.462,46 2.4 2,48
a
Q.; 2.w b EREREETIEY 777 Y A A N VA TR /7 RN 4 B
]
0 1.23
1.% el nm e A .--'. .o R L L T s
|a.m.m a.xa.00 . 003, 3. 008, 8e0. P
e. e T | R L] 1 L} H | L) ¥ 1 SR - i 14
AL T:40 M - 11:68 PHiI:BB 2:00 R T7:00
6:08 §5:88 16:80 12:80 2:98 4:@8  6:P@ 9:0Q

Tim
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CONSUMO DOMICILIAR:
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0N, 07/79/7300
Barrio/Rpto Rpto. Schick
Medidor No. 9194286
No. viviendas usuarios 1
No. personas usuarios 9
- 13-07-92 14-01-92 15-07-92 Promedio
: Lectura | Gasto/Hora | Lectura |Gasto/Hora | Lectura | Gasto/Hora { Gasto/Hora
5 : 00 A1 304.477) - M3} 307,125 M3} 310,283 {M3) M3
6 - 00 AM]  304.563 0. 086 3067.271 0.146 0.116
7 : 00 MM 304. 680 0.117 307.274 0.903 (. 060
3 . 00 AM 304. 877 0.197 307. 680 0. 406 1,302
9 : 00 AM 305, 020. 0.143 | - 307.851 0.171 0. 157
10 : 00 AM 300.218 0.198 308. 050 0.199 0.19%
11 : 00 AM 305. 330 0.112 308.186 0.136 0.124
32 : 00:AM 305.472 0.142 308, 342 0.156 0. 149
13 : 00 P¥M | 305.630 0,158 308. 552 0.210 0.184
14 : 00 PM 305, 727 0. 097 -308. 716 0. 164 0.130 ¢
15 : 00 PY 306. 040 0,313 308. 874 0.158 0,236
;16 - 00 PW 306, 256 . 0.216 308.980 0.106 0,161
17 .00 PM| . 306.412 0. 156 -308.073 0.093 0.124
18 : 00 PM§ .306.524 | 0.112 309,270 0.157 8.155
19 : 00 306.529 0.005 | = 309.387 0,117 0. 061
20 : 00 Pd 306. 568 0. 039 309.523 0.136 0.088
421 B0 PM 306.588 . 0.020 309. 710 0. 187 0.103
total (M3) ' ' 2.648 3.158 2.903
gls/Pp/d 77,837 92.828 85.332
Roto Schich No.22
2.28 2. 05
2.0 -
1.68 f---eeeee
_ 1.6 J--------
R 1.4 -2~
a B I
' i.22
i 1.8 o™
O 8.88 e
2.6 |04 ki
8.49 -
0.20 - %
a.% -1 1 i [ ] 1 i 1 3 LD L) L] 1]
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CONSUMO DOMICILIAR

ZONA D71/79/7900
Barrio/Rpto Roto. Schick .. -
Medidor No. 9194276 -
No. viviendas usuwaries o 1
No. personas usuarios 3
_13-07-92 - 14-07-92 - 15-07-92 Promedio
. Lectura ! Gasto/Hora | Lectura | Gasto/Hora | Lectura | Gasto/Hora | Gasto/Hora
5 : 00 AM '108.253 | (M3 108. 767 M3} -]  109.387 {M3) M3} -
6 2 00 AM 108,253 0.000 108. 865 0.0981 - - : . 0.049
7.:00 aM 108.330 0.071. 105. 867 - 0,002 0.040
-~ 8 : 00 AM 108. 345 0.015. 108. 867 0.009 0.008
9 : 00 AM 108. 345 0.000 )  '108.954 | - 0.087'] 6,043
10 : 00 AM 108. 345 0.000§ . 109,290 0.336 0.168
11 : 00 AM 108,346 0.000 § - 109.361 i 0.071 0,035
12 : 00 AM 108.345 0.000 109. 361 _-0.000 0.000
1 :00PM| ~ 108.345 0.000 109. 361 0.0600 0. 060
2 : 00 PM 108. 345 0.000 109, 361 0.800 0.000
3 : 00 PM 108,345 __0.600 109. 361 0,000 0.000
4: 00°PM| - 108.345 0. 000 109. 381 8,000 0.000
b+ 00 PM 108.345 0.000 |  109.361 - 0.000 0.000
- 6 : DO PM]  108.345 0.000 1. 109,367 0.006 0. 003
7:00 MM 108. 348 0. 603 109. 367 __0.000 0. 002
§ : 00 PM 108.752 0. 404 109, 387 0.000 1 - _0.202.
9 :00PM 108, 766 0.004 109, 367 . 0.000 | . 0. 002
total (M3) ' 6.514 1.6 . D.557
gls/Pp/d 45,326 52.910 49.118
Rpto Schich No, 22
6.0 2.0
5.% ........................................................
R 4.08
a
1:' 3.% .........-...-.--.....'..-.-..---.-_...i
1
0

2.9
1.2

a.0

7102, 002 000 000, 420, 008
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CONSUMO DOMICILIAR

Z0NA 077771430
Barrio/Rpto Rpto. Schick
Medider No. _000315796
No. viviendas usuarios 1
Ne. personas usuarios 4
13-07-92 - 14-07-982 15-07-92 Promedio
Lectura __ | Gasto/Hora | Lectura | Gasto/Hora | Lectura | Gasto/Hora | Gasto/Hora
5 : 00 M} 6454.000:]  gls) 6456, 000 gls) 6458. 009 {gls) lelsl-
6 - 00 AME 6454, 000 ©0.000 1 6456.000 0. 000 0.000
7 : 00 -AM | 6455.000 100. 060 6456, 000 0.600 50. 600
§ : 00 AM|{ -6455.000 {. 600 6456, 000 0. 000 0.000
8 : 00 AW | . 6455.000 0.000 | 6457.000 100. 000 50.000
10 = 00 AM 1 6455.000 0.000 ] 6457.000 0. 000 0.000
11 : 60 A¥ |  6455.000 0.800 | 6457.000 0. 000 0.000
12 : 00 AM | 6459.000 0.0090 6457.000 0. 800 0.000
13 : 00 PM | 6455.000 0. 009 6457. 000 g, 600 0. 009
14+ (0 P | 6455.000 0.000 j  6457.0060 0.000 0. 000
16 : 00 P} 65456.000 100.000 [~ 6457.000 ~0.000 | 50. 000
i6 : 00 P11 5456.000 0.000 | 6458, 000 100.000 50, 000
17 : .00 P¥ | 6456, 600 0.000 | 6458.000 0. 000 0.000
18 : 00 PM | 6456.000 0.1000 6458. 000 0.000 0.008
19 :. 00 P 6456.000 0.000 { 6458, 000 0. 000 0.000
- 20 : 06 P¥ | 6456.000 0.000 | 6458,000 0.000 0. 000
. 21 : DD PM  6456,000 0,000 | 6458, 000 0.000 (0. 060
total {gls) 200. 80D 200. 600 200. 900
pls/Pp/d 50, 069 50. 000 50, 600
_Rpto Schich No.24
. 4,m  4.00 4.004.90
: L L7 L L
)
| %
3! !“!' — ----/ --------------------- -/ --------------------
R R % %
: ./ /
t 2.8 4---- .- / ..................... / ....................
toe - --// ..................... .// ....................
Z | é
oo 122 0.00J0.000.000. 000 200. 28 |/| [/} 0. oem.eon. oen. 200, o0
' AB:00 'i_‘: 000 11:00 PO 3:08  5:00 7:08
‘60 888 10:80 12:0 2:P0 40 & 8:M
Tiine
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3.4 Runoff

All the rivers in the Study Area are generally dry esncept
durlng'the rainy season, and yet their flow does not last long
even in this season - this is the so called flash-out condition.
For this reason, investigation on annual runoff - direct outflow
amount in the lakes was not accurately conducted, except for some
short term studies. :

_ IRENA conducted continuous discharge measurements in 1986-
1988 in the study “INFORME SOBRE EL ESTUDIO HIDROGEOLOGICO DEL
AREA DE LAS LAGUNAS DE NEJAPA ASOSOSCA Y ACAHUALINAY. '

In order to assess  the runoff condition the discharge
records at San Judas Station and the rainfall records at Las
'Nubes, San Isidro Libertador, Los Pastores, Santa Leonor,
Magdalena and Sierra Maestra stations were reviewed.

'The following table shows the location of the stations:

unit:m.s.n.m.

Station item Elevation Area

(m) (km2)
Las Nubes rainfall . 900 1.19
San Isidro rainfall 750 3.45
Los Pastores rainfall 450 3.70
Santa Leonor rainfall 350 3.58
Magdalena rainfall 350 2.61
Sierra Maestra rainfall 240 ' 0.66
San Judas discharge 240 15.19

A G A A Aty Ae e T R T Y AR e e S S T I R WD N W M S R AR TR A G ek ik e O Y e e

Table 3.4.1 shows monthly rainfall and areal quantity
measured at each station in 1985-1989, while Fig. 3.4.1 shows the
monthly rainfall distribution.

Records on the stream discharge at the San Judas station are
listed in Table 3.4.2. These records are irregularly collected
because this stream is basically dry and flows only during a very
short period after rainfall in the upstream area.

As a suitable gquantity of data was not available, areal
rainfall was assessed using the data collected at San Isidro and
Magdalena stations in compliance with the discharge data and
elevation of the stations.
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The table below shows the assumed area covered by each stationd

o e A Mk A S e N e G On WA GIN D M K S e S MR A M I e R RG S D A e R ek

Station Cover Area(km?2)
San Isidro - 8.34
Magdalena 6.85

e At e - L W . e W T e AR R G R RGO e m R

Table 3.4.3 is a calculation sheet of areal rainfall,
monthly discharge and final runoff coefficients.

Outline of the calculated runcff coefficient and monthly
rainfall at San Isidro Station are as fellows:

unit: mm & (%)

o ik D W Y A S AN N AL W WA M M R A T e W P e g o de e dekl ek e G o S e Y A T L e e S W S A S S e jen fer

Year May Jun Jul Aug Sep 0Oct Nov
Rain(mm) 1986 201 272 114 121 178 159 56
Runoff(%) 1986 0.2 G 0.1 0.6 - 0 0
1987 68 92 430 247 274 155 10
1987 2.6 0.4 1.3 3.2 - 0.9 -
1988 391 358 192 549 315...554 86
1988 0.8 2.3 - 2.1 3.9 7.6 -
1989 48 139 180 157 467 64 89
1989 - 0.7 0 0.3 2.0 0.3 -

e S S AR S R L S A M S M A S S M R R S W S s . MM S M AR RS LR S M A AR ik e e dee ey bk b e Yt el ek

The results indicate that variation in runoff coefficient
is not only related with the rainfall amount of same month but
also with the previous month rainfall.

The rainfall in 1986 was comparatively low, and so was the
runoff ccefficient throughout the year.

In 1987, the coefficients were 1.3% and 3.2% in July and
August, respectively, in spite of a rainfall amount of 430 mm and
247 mm each month. Soil condition upto July was assessed to be
very dried and the rain water at fell in July was consumed for
saturation. Additionally, due to soil condition, runoff does not
only occur in surface but in middle soil too. 1988 was very
rainy and runoff coefficient in September was more than 7%. This
recharge model was inferred to be made by tank model. Future
daily rainfall and groundwater level records were estimated.
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Tabie 3.4.2 Stream Discharge
at the San Judaos

| CTEACK OCCIDENRAL DISCEARGE fa 1986-1337
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Calculation of Runcoff Coefficient

(1) RAINFALL
STATION:
ELEVATION: 750 M
FOR ARER 8.34 KM

SAN ISIDRO

3-59

. UNIT: M3/MONTH

PM/ MAY JUN JUL AUG SEP OCT NOV  TOTAL
1986 201 272 114 121 178 159 56 1101
1987 68 92 . 430 247 274 155 10 1276
1988 391 358 192 549 315 554 86 2445
1989 48 139 180 157 467 64 89 1144
(2) RAINFALL

STATION: SAN ISIDRO

ELEVATION: 350 M

FOR AREA 6.85 KM

PM/ MAY = JUN JUL AUG SEP OCT NOV TOTAL

1986 129 175 89 74 94 50 27 638
1987 117 94 233 198 304 122 8 1076
1988 210 316 206 329 323 403 56 1843
1989 39 158 146 112 465 34 50 1004
(3) TOTAL QUANTITY CALCURATED (1)x8.34 + (2)x6.85

|  UNIT: 1000 M3

PM/ MAY JUN JUL AUG SEP OCT NOV  TOTAL
1986 2559. 3467. 1560. 1516. 2128. 1668. 651.9 13552
1987 1368. 1411. 5182. 3416. 4367. 2128. 138.2 18012
1988 4699. 5150. 3012. 6832, 4839. 7380. 1100. 33015
1989 667.4 2241. 2501. 2076. 7080. 766.6 1084. 16418
(4) DISCHARGE AT SAN JUDAS

| | UNIT: 1000 M3

PM/ MAY JUN JUL AUG SEP OCT NOV  TOTAL
1986 6.7 3.07 2.89 9.53 - 0.07 0.06 -
1987 36.06 6.87 47.71 109.9 -  20.52 - -
1988 40.19 120.9 - 147.8 190.5 566.9 - -
1989 - 16.37 1.73 6.85 146.6 2.56 -
(5) RUNOFF COEFFICIENT CALCURATED BY (4)/(3)

= UNIT: %

PM/ MAY JUN JUL AUG  SEP OCT NOV  TOTAL
1986 0.2 0 0.1 0.6 -~ 0 o -
1987 2.6 0.4 1.3 3.2 - 0.9 - -
1988 0.8 2.3 - 2.1 3.9 7.6 - -

1989 - 0.7 0 0.3 2 0.3 - -



3.5 Groundwater Use in 1972~1991

(1) Main wells of INAA Central Managua

The study on groundwater use was based on data collected by
INAA in 1972-1991. : :

Basically, most of INAA production wells do not have
equipment (discharge meter) to measure the pumping discharge,
The pumping discharge is estimated by a field measurement of the
in-pipe pressure with a manometer-type instrument electric
voltage and pumping hours. :

To estimate the pumping discharge, the in-pipe pressure was
measured in day time only. Since the discharge varies according
to the préssure'from connected line, i.e., demand in terminal,
estimations are considered not accurate enough. '

It was strongly recommended to fit out all the wells with
a discharge meter and to carry out daily control and record of
the pumpage values.

Table 3.5.1 shows the annual pumping discharge of L@ke
Asososca, Carlos Fonseca well field, Sabana Grande well field and
other wells in central Managua in 1972#1991.

Table 3.5.2 {(1)-{(20) show monthly and annual pumping
discharge in 1972-1991, respectively. : ”

The following <table summarizes annual production and
discharge amount ratio of each well field in the total discharge
amount recorded in INAA's main well fields in 1972-—1991.

unit milllon m3 & (%)

o B D A — A A G S e W T s Pl R e R S ek 4T Y . O T S SR S O W W OM T G S TR T A O S TS G Ty T P -

Location 1972 1975 1980 1985 1990 1691
Lake Asososca - %?06?”'?%08? 2Z§20 3%809 2%794 23&00 -
Carlos Fonceca = - &0.67 '5 %9 50 %0 51.39
(0) (0) (38) (33) (21) 3 (22)
Sabana Grande 20) ?0) (6) 5545
Veracruz 20) EO) {2&?5* (2305* : %1 .(Sagg
Other - - 5.14 10.{2 30.&2 36.%9
________ (0)  (0) ((8) (16) (44) (48)
Total 25.10 33.90 55.09 64.65 97.04 102.02
v T anmual production in Veracrur was sstimared according to cperatiom howrs.

The table illustrates how water'sources have'éhifﬁed'wiﬁhin
the past 20 vears.



Along with the expansion of Managua City, annual pumping
discharge has rapidly increased in the past 20 years, from 25
million m3 in 1972 to 102 million m3® in 1991. '

Until 1976, almost 100 % of the drinking water supply was
taken from Lake Asososca. The Carlos Fonceca well-field was then
developed from 1977 and its share in the total production of
water supply has rapidly increased. Almost one-third of the total
demand in 1980 and one-fourth in 1990 were provided from this

wall field.

~ The development and use of the Veracruz and Sabana Grande
well fields started in 1976 and 1988, respectively. The
production of other wells in central Managua was increasingly
developed from mid 1980, and amounted to about half of the total
amount in 1991. '
The pumping discharge from Asososca Lake was maintained at
30 million m3 in 1984-1986 and 25 million m3® in 1987-1991.

{(2) Other wells of INAA

Interviews on water production were conducted by INAA in
other municipales. :

Table 3.5.3 displays the production of INAA wells in other
departmehts and municipalities. Only a few data was recorded, and
most of the production estimate was therefore based on pumping
capacity. '

The annual production in 1991 is about 8.9 million m? and

~ in comparison to the available records of 1%72, the annual

‘production has largely increased, a fact attributed to the
improvements in the local water supply services of INAA.

(3) Other wells

(a) Industrial wells

Interviews were conducted to survey the main industrial and some
commercial wells. Table 3.5.4 shows the results of the survey

including the 1982 records.

The total well pumping discharge has decreased because many
factories were closed down and due to the public water supply
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services provided by INAA,

The following tabie'summarizes-the condition of the wells

in 1982.

o e e me e v S T e G e A e

Factory is closed
down or non-
existent

No use of pump/changed

to INAA services

Functioning wells

T e - - 2 e T Cel R G W A e e e e .

-unit:No.

. T D AP WD Gl kink e ma

10

L T T

A survey on water demand was conducted in the following

studies in 1972 and 1982.

~  "ESTUDIO DE LA DEMAND DE AGUA DE LA POBLACION ESPERADA
. DE LA CIUDAD DE MANAGUA EN EL ANO 2000", SOGREAH in

1982

- "INVESTIGACIONES DE AGUAS SUBTERRANEAS EN LA REGION
DEL PACIFICO DE NICARAGUA", NACIONES UNIDOS in 1973

The total pumping discharge measurements in 1972, 1982 and 1992
were compared, assuming that the wells surveyed in 1972 and 1982

are gtill functioning.

Ll R R e e E T e pn—

unit:million m3

T e en e e A WS ER e e e e R O S ——

Yeaar

1972 10.90
1982 55
1992 5.88

e L SR G M M4 A AT G R e wov e e

TR A B i — s o S T ee S



The above Table shows that almost half of the pumping
discharge in 1972 is discharged in 1992.

(b) Agricultural wells

A large-scale irrigation  scheme, CENTRO NACIONAL DE
INVESTIGACION DE GRANOS BASICOS, was conducted in San Cristobal.
Other important schemes are also conducted at Tsima and Los
Brasiles in the surrounding area.

The CNIGB is a public scheme which mainly produces seeds for
farmers. The farm fields are located between the cities of
Cofradia and Sabana Grande.

The main creps are Maize, Sorgo and Frijol, and their
cropping area varies annually according to market conditions.
The cultivable area extends on 584 ha, but only 247 ha is
irrigable through the center pivot irrigation system. '

The irrlgatlon engineer of this scheme reported that the
total irrigated area of this year was approximately 170 ha and
the annual pumping hours totaled 1700 hrs.

The capacity of the 4 pumps used for irrigation purposes are
as follows:

Well 1: 800 G/min
Well 2: 900 G/min
Well 3: 800 G/min
Well 4: 600 G/min

1

With an annual pumping hour of 1700, the annual pumping
discharge is about 1.24 million m3,

Irrigation is basically conducted for crop consumption and

the methods applied vary according to the soil and rainfall
conditions.
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Water use is calculated based on the followihg concepts:

(a) Cropping pattern --- two seasons (Nov-Feb, May~Aug)

{b} Rainfall ~=-~ Mean rainfall amount: 1,100 mm
in A.C. Sandino Station
(c) Water consumption -- Maize, 6.25 mm/day, 120 days,
_ negligeable differences in growing stage
{d) Cropping ared --—----—- 150 ha
(e) Efficiency L o=—— 90 %

unit:mm

o - — . O A A PR R W e A b S S A A M LS CES N . WY AR PR W O ey e o e s O et SR N S S T A e G e S AP M L S T SA e am -

Car e e W L e i Sas A e TRe M e v e mde o e e i Kk v A R A S MY A D S 0 M T I (8 BT S T . R U T T A TN B e AN

(1) bay _
(2) Consumption 194 175 194 188 194 188 194 194 188 194 188 194
(4) Rain 4 2 4 6 128 208 141 146 207 205 51 11
(5) Water Reqgq. 190 173 - - B6 - 53 48 - 137 183
Sample estimation:
Month: January

Consumption = 6.25 x 31 = 194 mm

Rainfall =~ = 4 mm ' :

Water consumption = 194 - 4 = 190 mm

Water requirement = 190/0.90 = 211 mm

Conversion in

Water requirement = 211 mm x 150 ha

= 47,5 million m3
From this water balance, the annual water requirement is

31 28 31 30 31 30 31 31 30 31 30 31

estimated at about 850 mm in water depth, i.e. 8,500 m3/ha/year
{amount of water to be utilized).

use of 1.275 million m3.

A cropping area of 150 ha would thus reQuire an annual water
The forementioned annual pumping

discharge 1is assessed to closely meet the irrigation water
demand.
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