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p macrorsa T

Unit : mm

ey
L.
O
e 3
Purmp foundation S
blogk —— V]! o KSpace for Washing 2
| ' 11N e B = '
T e s :
o ik Lt =
O L]
m [ ]
Drain to natural drginage/
Soakage pit
Slope 1:30 _
B ]
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300 o
Plufform7 j&()
T / Pitcher Stand
38 e ST~ - 300 x 200
R \ Hand pump g
=
Pump foundation 0
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o
0
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Regional Office - Regional Office / Officina Saneamient
: Basico Region 2
- Cheif Officer
- Promotors
- Administration
- Construction
- Engineering
1~ Operation &
Mainfenance
(™
Training & Reports & Consultation
Education / of Waterworks
Orientation
Community Health Center - Centre Salud Municipio
- Coordination /
| MSP Level
Reports of Waterworks Community Level
¥
- \
Village Office - Officina Aldea/
- Village Head Municipio
- Advisory Members of O & M
Management | Service Workers
& R A
Routin Reports of Waterworks
Inspection Y .
Waterworks/ Board -Junta de Agua
- O & M Section
- Financial Section
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Fa.1.1 Moo K

B %
Item Quantity Remarks
1. Meteoro-Hydrological Survey
(1} Runoff measurement 4 times performed.?y the
_ JICA Team™
{2) Monthly runoff measurement 6 times perfprmed by
: MeH
7. Geophysical Exploration
(1) VLF electromagnetic survey 111 points performed by the
JICA Team
(2) PElectric resistivity survey 91 points do
3. Observation of Groundwater level
(1) Simultanecus observation 3 times do
(2)  Monitoring {by sutomatic 6 walls do
recorder & manual)
4. Water Quality Analysis
(1) for hydrogeological purposes 46 samples do
{2) for drinking water 46 samples performed by the
MPH
{3) test wells 9 samples performed by the
JICA Team & MPuZ!
5. Well Drilling and related Works (at five locations)
(1) Well drilling performed
by Contructor—-—l
a. Pumping well {test well) 505 m
b. observation hole 570 m
"{2) Casing & screens
a. Pumping well {test well) 496 m
b. observation hole 515 m
{3) Logging 5 lots do
(4) Pumping test _ 5 lots do
(5) ”Installétion”of temporary
water supply facilities 5 lots
Note: 1. JICA study team in cooperation wilth MPH counterpart sngineers
2. Of $ samples, 5 samples were collected at the end of the continuous
pumping test and 4 gamples are in-situ samples.
3. Contractor selected by the JICA study team
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#4,1,1(1) VLFUEMMWmSAESL (1/3)

Spot Field Data The First Layer “The_2nd Lay,
No.  Appa.OiH Anqle(o) Resist.(chm) TYhick.(m) Resist.{ohm) Loc. of neaby ES STA.

1 110 56 300 12 60
2 40 70 100 14 7
3 7 45 7 - 7 STA 1
4 10 36 10 g 34 STA 1 and 2
5 7 a5 7 . 7 STA 1 and 2
6 15 39 10 2 21 STA 1
7 © 3 45 3 - o3 STA' 1 and 2
8 7 43 10 20 13 STA 2
5 75 55 100 18 30 STA 96
10 20 6 10 3 33 STA 3
11 19 43 10 1 22 STA 6
12 12 35 10 20 15 STA 7
13 9 49 6 20 15 STA 8
14 30 44 10 1 33 STA §
15 62 44 30 1 65 STA 11
16 7 11 7 20 10 STA 12
17 8 50 30 1 6, STA 12 and 13
18 7 28 5 20 10 STA 13.
19 g 37 4 20 15 STA 13
20 8 30 4 20 10 STA 14
21 1 45 1 - 1 STA 14
22 9 40 6 20 10 STA 14
23 4 42 4 20 5 STA 14
24 10 53 30 3 7 STA 15
25 21 44 10 i 22 STA 15
26 40 48.5 60 20 10 STA 15
27 39 40 15 20 45 SYA 15 and 16
28 20 40.5 10 1 25 STA 16 and 17
29 20 45< 10 1 25 STA 17
36 3 10 1 20 15 STA 17 and 18
31 24 45 Z4 - 23 STA 19
32 15 13 8 20 20 STA 20
3 g 38 i0 20 20 STA 21
34 3.5 45 3.5 - 3.5 STA 22
35 24 55 30 10 10 STA 23
36 8 45 8 - 8 STA 24
37 3 - 3 - 3 STA 24
38 16 .59 - 30 7 STA 24
39 ] Cu g - 9 STA 24
40 9 45 9 - ] STA 27

* The Resisfivity value of the second layer {5 inferred from the nearby elcectric
rasistivity sounding spots.

- 117 -






#4.1.1(2) VIFEBMEBRERS (2/3)

Spot Fleld Data The First Layer The 2nd Lay.
Ho. Appa.0OHH Anq1e(°) Resist.{ohm) Thick.(m) Resist.(ohm) Loc. of neaby ES STA.

41 15 40 10 2 20 STA 28
42 20 48 30 4 15 STA 29
43 11 48 i1 . 11 STA 30
44 12’ 40 10 4 17 STA 33
45 10 33 2 20 22 STA 35
46 4 - 4 - 4 STA 36
47 8 42 8 10 18 STA 36
48 11 40 10 10 16 STA 37
49 12 44 19 10 13 STA 37
50 15 40 7 10 15 STA 37
51 16 40 7 10 16 STA 37
52 9 44 7 10 8 STA 40
53 10 40 10 10 16 STA 41
54 23 40 7 10 25" STA 42
55 21 38 10 1 30 STA 46
56 20 39 10 2 25 STA 47
57 4 40 4 10 7 STA 47
58 10 33 4 7 16 STA 47
59 a3 45 43 - 43 STA 48
60 8 - 8 - 8 STA 48
61 17 35 5 20 15" STA 49
62 4 48 3 20 3 STA 50
63 19 45 19 - 19 STA 51
64 14 44 10 1 16 STA 52
65 9 38 7 10 18 STA 53
66 11 84 10 10 i2 STA 54
67 20 40 10 2 25 STA 55
63 g 40 5 10 4, STA 50
69 30 40 9 10 35 STA 59
70 19 48 30 4 15 STA 60
71 40 59 300 6 28

72 - 41 38 .9 20 50 STA 61
73 21 45 2 - 21 STA 61
74 38 50 100 4 32 STA 61
75 20 40 10 2 26 STA 63
76 a5 39 4 20 50" STA 65
77 22 44 10 1 23, STA 66
78 20 33 10 2 30, STA 91
79 10 30 2 20 20 STA 69
80 10 40 10 8 18 STA 68

* The Resistivity value of the second layer is inferred from the nearby elcectric
-resistivity sounding spots.

w118 =






#4.1,1(3) VLFEHBBEEGR (3/3)

Spot Field Data. The First Layer The 2nd Lay,
Ho. Appa.OHM Angle(®) Resist,(ohm) - Thick.{m) Resist.{ohm) ioc, of neaby ES STA.

81 23 30 1w 4 60 STA 68

82 9 41 8 10 17 STA 69

83 13 39 10 7 22 STA 69

84 8 3 2 2 15, South of Cane
85 8 31 2 2 15 STA 73

86 10 36 8 10 24 STA 74

87 17 56 20 2 12 STA 75

88 28 35 8 3 45 STA 75

89 70 45 70 - 70 STA 76

90 25 38 10 i 35 STA 76 and 77
91 30 44 10 1 32

92 33 43 10 1 35 STA 77

93 19 36 10 2 30 STA 77 and 78
94 38 46 10 2 37 STA 78

95 32 47 20 2 30 STA 78 and 79
96 24 35 10 2 37" STA 79

97 40 40 10 1 50 STA 79 and 80
98 29 47 30 20 27 STA 80

ag 16 40 10 1 21, STA 81

100 9 50 8 20 20 $TA 81

101 15 39 10 1 22 $TA 71

102 15 5 15 - 15 §TA 71

103 7 43 7 10 13 STA 83

104 11 47 11 10 12 STA 83

105 19 44 10 1 20 STA 84
106 20 45 20 - 20 STA 86

197 16 40 10 1 21 $TA 87

108 16 44 10 1 17 STA 88

109 22 45 22 - 22, "STA 89

110 10 - 30 2 ©20 20 STA 89

111 38 45 38 : . 38 STA 89

* The Resistivity value of the second layer is inferred from the nearby elcectric
resistivity sounding spots.
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#F4.1.2

AR L s EX Sy

Thickness Resistivity Relation to Typicatl
Laver  {in meter) {in ohm-m) _ Assumed -Geological Condition Hydrogology Profile
Layer 1 0 to 30 15 to 135* Above ground water level, the Ho ground water E, F, G, H,
uppey part of the Layer 4. through year, VI VIT VIIE
Mainly sand/gravels with s{1t Highly perme-
or clay of thinly intercalated. able.
11 to 81* Above ground water level, the do. K. L, B, N,
upper part of the Layer 2, 3. o, I1I, 1v,
Hainly sandy silt and sand ¥
with thin clay intercalated.
Layer 2 0 to 60 ito 54* Below ground water level. Sand Aquifer "Fair™ A, B, €, D,
(Ave. 30} (Ave. 20) and gravel 1n the margin of E, F, &, H,
the basin. Sand/siit in the I, 3, K, L,
center of the basin. Hainly VILVIT, VEE
the fan depesits
Layer 3 ¢ to 50 1 to 15* Hatlly clay and silty clay. Aquiclude, Loca- I, J, X, L,
{Ave. 40, {Ave. 3} Partly silty sand or sand at 1ly aquitard. At ¥, I, IT,
Hax.120 the southern area of Villa southern area of III
" near Cane) de San Antonto, S5km far away. Villa de San
' ¥ell developped thickly at Antonio
the western area of Cane:
Layer 4 30 to 120 7 to 18* Hainly fine, well consoli- Semi-aquifer g, 1v, v,
(Ave. 80} {Ave, 10) dated sand. Corse sand in the “Good® YILVIIVILE
’ margin of the basin. Extreme- 0, P
ly thick in the east side of
the basin.
4(a) about 30 12 to 70 In the southern parts of the
4(b) about 60 7 to 30 tasin, shown on Prof. 0 & P,
4{c} about 30 g to 16 the Layer 4 can bs subdivided
into the such three Jayers as
4{a), 4(b) and 4{c).
Layer § 60 to 80 2 to 6* Hainly clay and clayey siit. Aguiclude E, F, 4, d
(Ave. 70) (Ave. 4} Si1t develops in the margin K
of the basin.
do. 4 to 10* Mainly clayey silt, partly Aquiclude,partly do.
(Ave. B) sandy s1it in the margin aguitard.
of the basin.
Basement 15 to 45 Uelded tuff of Tertiary age Impermeable A, B, C, D,
{Ave. 20) £, 1,90, P,
Q
27 to 110 Sedimentary rocks or grano- do. do.

diorite of Mesozoic age,

*  Some exceptienal high or Tow values in extremely thin intercalated layer are neglected.
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#4.1.3 SRR SE - SR AL IR R R

_ pri11™l Casing*z Distance Height pif.*3
No. Location Well No, Depth Depth blw CH & TW biw OH & TV

0H-1 160 m 67 m

1 Las Liconas 18.50 m + 0,04 m
TW-1 73 72
OH--2 130 127

2 San Nicolas 15.40 + 0.25

' V-2 127 124

OH-3 100 86

3 Yarumela 22.30 - 1.63
TH-3 90 90
QH-4 120 115

& Floras : 15.10 - 0.22
TW-4 115 115
OH-5 120 120

5 Lamani ’ 17.00 + 0.15
TW-.5 100 85
OH 570

TOTAL .
™ 505
*1. Driil Dia. ; Observation Holes ... 10 inches

Test Wells ..ovieoas. 18-374 inches

*2. Casing Dia.; Observation Holes ... & inches

Test Wells csviiveess B inches

*3. Height Dif.; Difference between casing top elevations of a test

well and a observation hole, i.e.
{EL. of OH) - {El. of TW)
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#A.L06(1) Bkt B R— W (1/3)

_ Test Well Observ.Hole
Location . Test Q(1i/s) Swim} 5C(1/s.m) Sw {(m)
Las Liconas (S.W.L) (2.83) {2.63)

TW-1 Step Draw- .5 8.46 0.06 2.03

& down Test 9 20.68 0.04 4,88

OH-1 W1 27.87 0.04 7.77
Continuous o7 21.88 0,03 7.17

Pump. Test
San Nicolas (§.W.L) (7.10) (7.33)
TW-2 Step Draw- .0 2.23 1.79 1.20
& dewn Test .0 3.83 1.57 1.86
OH"‘Z 00 5’94 1.35 2.80
' .0 T.77 1.29 3.78
Continuous .0 7.39 0.95 4.65

Pump. Test
Yarumela {(8.¥.L} (8.83) {7.38)
TH-3 Step Draw- .0 2.37 0.84 Q.66
k down Test .0 5,48 6.73 0.76
0H-3 2 9.11 0.68 2.05
o7 16.00 0.54 2,66
.8 31.81 0.37 2.86
Continuous 2 14.35 0.43 2.70

Pump. Test
Flores {8.W.L) (11.00) (11.00)
TH-4 Step Draw- .0 2.08 2.40 0.55
& down Test b 2.91 2.54 - 0.93
OH-4 : .0 4.313 2.42 1.37
0 5.60 2.32 1.92
Continuous .0 6.56 1.83 3.08

Pump. Test
Lamani {(S.W.L) (35.61) (35.60)
TW-5 Step Draw- ] 1.02 3.43 0.29

& down Test .0 1.81 2.76 0.5¢

. QB-5 .3 2.45 3.06 0.81
.8 2.92 3.01 0.97
" Continuous .0 1.69 3.55 0.40
Pump. Test
Remarks; Q : Discharge rate §.W.L. : Static Water Level

Sw: Drawdown

8C: Specific capacity
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$4.2.3

XY S A M Sk & dth Rk o gk e s 5

{(Estimation of G/Y potential in whole basin.)

---------------------------------------------------------------------------------------

Ground Hater Recharge Volume

(5)*

G/H ratio to

phreatic confined {2}+(3)+(4) rainfall
(m3iday)_ {mm)

{mm)

{mm)

(%)

_____________________________________________________________________________________________

(1)

Year Rainfall
(mm})

1967  1398.4

1568 1266.9
1969  2205.9
1970 1282.7

1971 1297.¢
1972 771.1
1973 1240.9
1974  1316.6
1975 1142.7

1976  1661.6

1977 12713.7
1978 1346.7

1979 1166.6
1980 1220.9

1981  1473.5
1982  1015.4
1983  1287.7
1984  1419.5
1985 1031.8

1686 882.5
1987  1004.9
1988 1552.9

1284.0

1299.8

820.8
1235.0
1315.1
1149.7

©1662.0

1290.5
1347.7
1170.0
1229.7

1458.1
1041.2
1274.2
1410.6
1052.3

918.9
1020.9
1533.5

(2) (3)
Runoff Evaporation
{mm) (mm)
762.6 629.6
573.0 670.4
1434.4 702.5
594.8 670.8
656.9 524.5
201.3 601.1
556.5 660.4
590.3 706.5
547.2 534.2
808.7 734,7
5585.6 716.4
£29.5 789.7
389.9 761.6
550.2 660.9
723.3 716.1
392.4 §30.1
557.0 698.6
736.2 655.4
353.9 679.4
267.6 632.5
373.6 628.6
772.0 752.8
592.1 G677.6

{4) Total
{mm)
17.4 98120
17.6 99087
17.9 100966
18.3 103149
18.4 103543
18.4 103410
18.1 101810
18.3 102710
18.3 102845
18.5 104004
18.4 103734
18.4 103723
18.5 104116
18.6 104600
18.7 104926
18.8 105534
18.7° 105118
19.0 106953
19.0 106884
18.8 105939
18.7 104949
18.8 105489
18.4 103710

o o D £ S A M AN G T S e 3 e T T T e e R R AW 58 v B 08 e o o A e A . e Y T Y Y T TR R R T e T e

* Deficit between (1) and (&) is supplied from the storage of the previous year

and the surplus is added to the storage.
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#5.2.3  HWRAKYRORWMB B AD

Projected Projected

Year Rural Population Served Population

Total {%)
1988 49,585 10,000L/ (17)

{approx.)

1950 52,568 (10,000)
1993 57,572 51,800 (90}
1986 62,814 56,500 {90)
2000 _ 70,700 63,600 (90)

Note: 1/ Ref. Table 1.2.1 DPRESENT WATER SUPPLIES IN
STUDY AREA

#5.2.4 Bk HBORBE B KEE

Water Demands Water consumption
Year served Population (majd} per_capita {(1/d)
198971990 ' 10,000 ( 250%) (25)
| 1993 51,800 2,590 50
19466 56,500 4,520 890
2000 63,600 6,360 100

Hote: * Potential demand supposing 25 LPCD
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#5.3,1(1)

A RYER R - (1/2)

No. of
House~ Popula- Type and No. of system Bimension & Nos. of Production Wells
Ho. Commgnity holds tion 1st Stage 2nd Stage 4°x50m__ 4"x100m  6"x50m  §“x100m
<< Comayagua >>>
1., Cacaguapa 74 425 1 *15 whm 15 - -
2. El Roblito 66 434 I*15 ——— 15 . " -
3. Les Empates &
E1 Tamboral 40 218 o I *10 10 - - -
4, E1 Motatal 31 182 — IIT =1 - - 1 -
4., El Sauce Ir*=1, 1 *1 - 1 - 1 -
90 3is
6. Piedras Azules Ir > 1, 1 *1 --- 1 - 1 -
1. Pale Pintado 161 955 iy =1 P11 * 1 - - 2 -
8. Valle de
Angeles 145 720 I =2, 1*2 irT*1 2 - 3 -
9. Escuela Hormal
&4 E1 Pajonal 4 31 I+2 ——- 2 - - -
10. Mata de Cana 27 283 m—— Iip * 1 - - 1 -
11, La Zarcita 218 965 III * 1 - - - i -
12. Grupo Benito
Cadena 12 84 i*1 - 1 - - -
13. 0jo de Agua 97 497 It +*1,1=*2 Il =2 2 - 3 -
14, Puente Selguapa,
£1 Pajonal Ho.l
& EY Porveanir 84 503 I » 1, 1 *2 m—- 2 - i -
5. El Taladro 56 368 L e IIT = 1 - “ 1 -
16. Jarin & Asenta-
miento Barrio 28 i93 Iy *>1,1*2 —— 2 - i -
17. La Jaguita 55 405 1 *1, 1 %1 1 - 1 -
18. El Paraiso 35 204 HI* 1, F*1 e 1 - 1 .
19, Col. Kueva Espe-
ranze & Capiro 70 446 IfE*2,1+2 .- P - Z -
20, San Isidro &
the suburbs of .
Comayagua —— II1 * 4 - - 4 -
Hot Specified Area
in Comayagua —— 1 * 10 10 -~ - -
Total (Comayagua) I * 47 I =20 67 - - -
II *0 i1 = 3 - - 3 -
I = 13 111 * 8 - - 21 -
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#5.3.1(2) MM AKHRYE— B (2/2)

Ho. of
House~ Pbpula- Type and Ho. of system Dimension & Mos., of Production Wells
§o. Community holds tion 1st Stage 2nd Stage A7x50m _ 1°x100m  6"x50m  6"x100m
«s< La Paz »>>
21. Llas Cascabeles 24 153 1*1 HI * 1 1 - i -
22, Lo de Reina - 29 208 I=*1 111 * 1 1 - 1 -
23, Playitas I *1, I *4 I1*3 & - 4 -
24. las Liconas 86 298 n-o IT = 2 - - 2 -
25. Las Pozos,
qu Capantillos
& Las Paredos 22 221 =1, 1 =1 --- 1 - i -
26, Pacon & g
El Sifon 46 258 I *1,1+2 m—— 2 - 1 ~
27. Camino Huevo 46 141 - 1 * 1 - - 1 -
28, San Jose 14 227 I = 1 - - - - 1
29. Llas Mecedes _ : '
& ET Varillal 111 519 IIn =1 - - - 1 -
30. Humuys 91 400 InN+*1 -—— - - - 1
3. La Vajilia - I * 1 - - 1 -
J2. Agua Salada e 111 = ¢ - - - 1
33. Los Pintores & :
Choco It =2, 1*2 111 +1 - 2 - 3
34. Lawani 326 174? -—— Ir*1 - - - 1
35. E1 Paraise - 40 176 I *1, 152 o - 2 - 1
36. E! Sonzapote 7 50 - I %1 - - - 1
37. €1 Mesetas 7 29 e Ir * 1 - - - 1
~ Total (Laz paz) I *13 _ I *0 g 4 - -
.II * 0 IT * 7 - - 5 2
It * 9 | I+ 7 - - 8 8
Total
Ground Total I * 8G I ¥ 60 I *20 16 4 - -
IT * 10 I+ ¢ [f*10. - - 8 2
111 = 37 T * 22 II] * 15 - - 29 8
Total 76 4 i7 i¢
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#5.4.3

HE o R e R o

Unit: Lps 103
Year 0&M Cost Residual
in Year Facilities Supporting Replacement Value of Total
Order and others Vehicles Cost Equipment
1 1990 0 0 0 0 0
2 1991 0 0 0 0 0
3 1592 113 0 0 0 113
4 1993 241 0 0 0 241
5 1994 315 0 0 0 315
6 1995 315 0 0 0 315
7 1996 419 0 0 (1,056) 419
8 1997 524 0 0 0 524
9 1598 524 80 0 0 614
10 1999 524 90 0 0 614
11 2000 524 90 0 0 614
12 2001 524 90 0 0 614
13 2002 524 90 0 0 614
14 2003 524 90 . 0 0 614
15 2004 524 90 0 0 614
16 2005 524 90 0 0 614
17 2006 449 90 839 0 1,378
18 2007 449 90 1,057 0 ‘1,596
19 2008 449 90 97 0 636
20 2009 524 90 0 0 614
21 2010 512 90 959 0 1,601
22 2011 512 90 842 0 1,444
23 2012 524 20 0 0 614
24 12013 524 20 0 0 614
25 2014 524 90 0 0 614
26 2015 524 90 0 0 614
27 2016 524 90 0 0 614
28 2017 524 90 0 0 614
29 2018 524 90 0 0 614
30 2019 524 90 0 0 614
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#5.5.1

R I

Unit: 10° Lps.

Economic Cost ) Economic
Year Construction OMR Total Benefit
cost cost
1. 1990 345 0 345 0
2. 1991 13,644 0 13,644 0
3. 1992 5,559 95 5,654 992
4, 1993 2,779 206 2,985 2,151
5. 19094 4,376 269 4,645 2,809
6. 1995 - 4,158 269 4,427 2,809
7. 1996 4,158 357 4,515 4,288 1
8. 1997 0 447 447 4,083
9. 1998 0 524 524 4,083
16. 2005 0 524 524 4,083
17. 2006 0 1,299 1,299 4,083
18. 2007 0 1,517 1,517 4,083
19. 2008 0 557 557 4,083
20. 2009 0 524 524 4,083
21, 2010 0 1,513 1,513 4,083
22, 2011 0 1,356 1,356 4,083
23. 2012 0 524 524 4,083
30, 2019 0 524 524 4,083

Note: *1 includes residual value of Lps. 1,056 thousand
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O, 2.1 AHERAKIR BT 2 5K B

Component Quantity
Unit 15t. stage 2nd, stage Total

1. D 4" Deep well, equiped with
sylinder type head pump

Type | 04 * 50 m- unit 56 20 16
D 4" * 100 m_ unit 4 _a 4
total 60 20 80

2. D 6" Deep well, equiped with
eieciric motor pump

Type II D 6" * &0 unit 0 8
D 6 * 100 m unit 0 2 2
Type III D 6" * 50m unit 17 12 29
D 6" %100 m unit 5 3 8
total 22 25 a7
3. Elevated FRP water tank V 20 m,  unit 22 7 29

H8m, with suppoting strucrure

4. FRP water tank V 8 m3, H 3 n unit 12 43 75
5. Public bath house unit 54 50 104
6. Pubiic stand pipe unit 100 50 150

7. Distribution pipes

D 80 mm m 14,200 8,400 22,600
D 40 mm m 24,500 10,500 35,000
Hiscellaneous works ' lot 1 1 2
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