





MTAGAO, T1LOILO

STUDY AREA AND HYDROGEOLOGICAL ANALYSIS
Description of the Sfﬁdy Area

-Physicai-ﬂescription

i.l.l Gébgréphicai Location and Area

Miagao lies between 10°36°44" N latitude, 122006°39" g

- and 122°17'30" E longitude. Bounded on the northeast by Igbu-

ras, on the east by Guimbal, on the west by San Joaquin and on
the northwest Sibalom, Antique, it is 40 km west of the City

~of Iloilo, 1t has a total land area of 15,722.04 ha. covering

119 barangays. lLocation map is shown in FIGURE I-~1.
1.1.2  Climate

- Miagao has two proncunced seéson; dry from November - to

April and wet during the rest of the year. The maximum tempera-
-ture stands at 32.29C and the minimum at 22.9°C.

" 1.1.3 Terrain/Topography

‘ The topography of the municipality is generally mountain-
ous. - With its five slope classification ranging from 0%-35%
and above, about 60% of the municipality’s total land area of

.157.2é04'SQUare kilometer has a slope ranging from 15.1% to 35%

and abhove,

© 1.1.4 Soil

. There are five major soil types with Sta. Rita clay as

_the‘most dominant in the plain areas and undifferentiated

Alimodian solil in the hills.

1.1.5 Administrative Composition and Land Use

The wmunicipality is headed by the Mayor and Vice Mayor
with .eight (8) members of the Sangguniang Bavan as the local
legislative body., Under the municipality are the barangays, the
smallest political subdivision, which are headed by Barangay
Captains/Chaivmen with the Sangguniang Barangay as the lawmak-
ing body. All these local officials are selected by the people
through popular election.

 Municipalities are classified according to the anmnual

revenues from taxes, This classification serves as a major
indication of the socio-economic situation of the population in
“the municipalities. The municipality of Miagao belongs to the

drd - class,
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23,
24,
25,
26,
27,
28.
29,
390.
31,
32.
33,
34.
35,
36.
317.
38,
35.
40,
41,
42.
43,
41,

- 45,
46.
47.
48.

49,
50.
51,

Miagao is composed
Agdun
Aguianan
Alimodiag
Awvang
Aya-oy
Bacauas
Racolod
Bagumbayan
Banbanan
Banga
Bangladan
Banavao
Banaclayan
Basisi

of

61,
62.
63.
54.
65,
GG,
67.
68,
68,
70.
71,
2.
73,
'ER

Baybay Norte {Polblacion}7h.

Baybay Sur
Belen

Bolho {Poblacion)
Bolacawe
Buenavista Norte
Buenavigta Sur
Bugtong Lumangan
Bugtong Naulid
Cabalaunan
Cabangcalan
Cabunutan
Caboldolan
Cagbang
Caitib
Calagtangan
Calampitao
Cavite
Cawayanan
Cubay

Cubay Ubos
Pelije
Dawilisan
Dawog

Diday

Dingle

Dwog

Funtilla
Fundacion
Gines
Guibongan
ighits

Igbugo
Igcabidio
Tgcabito~-on
Igcatambos
Igdalaquit

76,
7,
78.
79,
8.
81.
82,
B3,
84,
83,
R6.
B7.
88,
89,
20,
91,
92.
93.
91,
95,
96,
97.
98,
99,
100.
161,
102,
103,
104,
105,
106,
107,
108,
109.
130,
111,
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the followineg
Kirayan Norte
Kiravan Sur
Kirayan Tacas
La Consolacion
Lacadon
Lanutan
Lamavan
Mabavan
Maduyo
Malagyvan
Mambatad
Maninila
Maricolcol
Maningyan
Mat-y (Poblacion)
Matalagon

Naclub

Nam-0 Sur

Nam-0 Norte
Narat-an
Narorogan

Naulid

Olango

Ongvod

Onap

Ovungan

Palaca

Paro-on

Potrido

Pudpud

Pungtod Montecliaro
Pungtod Naulid
Sag-on

San Fernando

San Jose

San Rafael
Sapa-Miagao
Sariag

Sibucad

Taal

Tabunacan

Tacas

Tambong

Tan-agan

Tatoy

Ticdalan
Tig-amaga
Tig~apog-apog
Tigbagacay
Tiglawa
Tignalapad

haran-



i,

2

52. Igdulaca 112, - Tigmarabo

53. Igpajo 113, Toog
54, Igpangdas 114. Tugwa-ao
65, Igpuro _ 115, - Tumaghoc
56, Igpuro-Bariri 116.  Ubos Ilawod
. {Poblacion)
57. Igsoligue 117. Ubos Ilaya (Pobla-
o - cion)
58. Igtuba 118, Valencia
59, Ilog~Tlog 11%. Wayang

60. Indag-an

The town 1s basically agricultural with 55% of the total
land area (86.47 sq.km.), being utilized for sagricultural
purposes. Porest areéas accounted for 28%, open grassland,. 7%,
residential areas, 5%, institutional areas, 3% and commercial
areas, o%. : '

1.1.6 -Transportation-

Land tznnspoxtatlon ig the primary means of commutation
in the municipality. Prevalent modes of transportatlon include
public ubtility’ vehlcles {buses, jeepneys and tricycles) and
private vehicles. : o

1.1.7 Infrastructure

The road network of the mun101pallty conslstb of 105, 106
km of road with about 48% classified as baraigay roads, 30%
provincial roads, 14% national roads and 8% municipal roads.
Most of these roads (76%) are unpaved or of gravel and ‘earth.

ILECO I is the only source of power serv1clng only '55% of
the 119 bharangavs of the municipality.

Population and Living Conditions
1.2.1 TPopulation Trend from the Past

From 1970 to 1975, the populatidﬁ of Miagéongrew'at:an
average annual growth rate of 1.8% which increased to 2.5% from

1975 to 1980,

With a total population and houSehold_of.45,816.ﬁersoﬁs
and 7,741 respectively in 1980, average family size was six.

The average popul&tlon density was 345 persons per square
kilometer while the male- female ratio was almost 1:1. : '

From the populatlon d13tr1but10n, it can be noted that
the municipality is predominantly rutal with 85.6% of it
population residing in the 112 rural barangavs and only 14 4%
in the 7 urban barangays.

L— 4



TABLE 1~1 Population and Number of Households
: by Barangay, Miagao, Iloilo 1880

No. of
Barangay Population Households
Agdum . 290 63
- Aguinan 299 71
Alinodias 315 84
‘Awang 163 27
Aya~oy 283 56
.Bacauas 515 56
Bacolod 15 56
Bagumbayan 353 64
Banbanan 418 63
‘Banga 198 38
Bangladan 296 44
Banayao 465 76
Banaclayan 202 12
Basisi 181 33
Baybay Norte
_(Poblacion) 1,256 2056
Baybay Sur 1,065 175
Belen 145 23
Bolho (Poblacion) 303 57
Bolocawe 240 42
Buenavista Norte 348 58
Buenavista Sur 201 32
Bugtong Lumangan _ 214 32
Bugtong Naulid 125 24
Cabalaunan 185 32
Cabhangcalan 181 31
Cabunutan 208 35
Caboldolan 79 13
Caghang 209 40
Caitib 576 89
Calagtangan 318 58
Calampitao "3 49
Cavite 160 35
Cawayanan 210 35
Cubay 524 94
. Cubay Ubos 132 26
Dalije 1,307 222
Dawilisan 810 ' 144
Dawog 542 84
" Diday 6672 110
Dingle 235 39
Dwog 764 125
Funtiila 145 27
" Fundacion 138 27
-Guibongan 587 97
Tghita 334 52
Tgbugo 268 47



TABLE I~1 Population and Number of Hoﬁseholds
‘ by Barangay, Miagao, Iloilo 1980 (Cont’d)

: . ‘No. of
Barangay Population ' Rouseholds
Igcabidio 304 ' 55
1gcabito-on 367 : 63
Igcatambos 3956 o 50
Igdalaquit 180 - ' 27
Igdulaca 472 i
1gpajo | 229 35
Igpangdas 243 : : 41
Igpuro : 270 - A4z
lgpuro~Bariri 216 B
Igsoligue - 388 - 72
Tgtuba 374 . ' 65
I1log-1log ' 208 0 36
Indag-an : 550 SR o 104
Kirayan Norte 713 S 125
Kiravan Sur 719 ' 116
Kirayan Tacas 550 - ' 94
La Consolacion 338 : ' 54
Lacadon © 414 : ' 69
Lanutan _ 329 o . 64
Lamayan 2279 ' 55
Mabayan 178 . 30
Maduyo 97 17
Malagyan 406 - 64
Mambatad 516 ' 90
Maninila . 562 o ' 104
Maricolcol . . 241 o C 38
Maningyan . 404 - - 62
Mat-y  {Poblacion) =~ 1,487 _ ' © 214
Matalagon 150 VA
Naclub : ' 747 121
Nam-Q Sur - 150 ' 286
Nan-0 Norte 264 - 51
Narat-an 292 - . 4B
Narorogan 213 : | ' 41
Newlid - 359 - 1

~Olango : 311 . .h8
Ongyod 49 23
Onap 239 . 42
Oyungan S 000 0 183
Palaca 1,443 - - 243
Paro-on 238 o 43
Potrido 309 - 54
Pudpud . b4l R .88’
Pungtod Monteclaro 216 ' _ -40
Pungtod Naulid . 116 : _ - 22
Sag-on . o291 _ 43
San Fernando 339 . 81

San Jose 545 : : 108

L_6



TABLE 11 Populatlon and Number of Households
" by Baranguy, Miagao, Tloilo 1980 (Cont’d)

. No. of
Barangay Population Households
San Rafael 730 125
Sapa-Miagao : - 362 66
Sariag 504 ' 81
Sibucad . 2171 53
Taal ' 126 23
Tabunacan 327 50
Tacas (Poblacion) 878 110
Tambong 151 26
Tan-agan 456 : 73
Tatoy 356 51
Ticdalan 265 - 45
Tig-amaga 210 32
T1g~apog apog 249 42
Tigbagacay 184 38
Tiglawa 155 27
Tigmalapad _ 320 . 46
Tigmarabo 430 BO
Toog 88 18
Tugwa-ao 180 33
“Tumaghoe . - 321 5%
Ubos llawod {Poblacion) 788 134
Uhos Tlaya (Poblacxon) 820 138
Valencia 271 49
Wayang -2a31 36

. TOTAL 45,816 7,741

1.2.2° Age Distribution

_ Majority (69.5%) of Miagao's population in 1980 were
aged 10-64, the age bracket comprising the productive or work-
cing age group, The proportion of persons belonging to the
yvounger age bracket (0-9) was 24% while that of the older group
{65 and above) was only 6.5%,

1.2.3 Horbidity/ﬁortality

, Pnéﬁmdnia, P.T.B., and chronic nephritis were among the
'iéadingicauses of mortality while pneumonia, bronphitis’an
prematurity were the leading causes of infant ‘mortgl}ty. Hngr
morbidity causes, on the other hand, include bronchitis, rhini~
. tis and influenza.

: Malnutrition is prevalent in the area as 86,8% of
. preschool children are suffering from varying degrees of malnu-
trition. Of the 6,231 children weighed under the Operation

11—7



1.3

Timbang conducted in 1980, 54.9% suffered from first degree
malnutrition, 42% second degree and 3.1%, - third degree, Howev-
er, from 1982-1983, there was a marked reduction of malnutri-
tion incidence in the municipality.

1.2.4 Sanitation -

As of 1980, about 70¥% of the total households ‘have ex-
crete waste disposal system of which 27.5% used flush or water
sealed toillets and 42%, the antipolo system.

1.2.5 Publlc Services

The munlclpallty has three prlvatelynowned epergency
clinics, two. rural health units, 14 barangay health stations
and a Maternal and Child Care Clinic. The telecommunication

facilities include two telegram stations, two radio telécommu--
nication and oneé private cargo and messengerial service sta-

tion,
Fconomy and Industry
1.3.1 Agriculture

Agriculture is the predominant - activitj'in.ﬁiagao as

" about 55% of its land area are devoted to agricultural produc-

tion. Rice and corn ‘are the two major crops grown. In 1980,
there were a total of 525 ha. of 1rr1gated arcas and 3,808 ha.
of rainfed areas cultivated to rice with a. total produetion of
56,875 cavans and 177, 056 cavans of palay, respectively.
Average yield was 46,5 cavans per hectare for rainfed areas and
108 cavans per hectare for 1rr1gated areas.-- S

Corn production, on the other hand, reached 581,06 tons.
Secondary crops grown include coconuts (346.39 ha.), peanuts
(162,23 ha.), mango (104 ha. ), coffee (ZO ha.} and cacao (20
ha.}.

Total number of farms was 4,95% in 1980 covering an
aggregate area 7,314 ha., Average farm size was 1.47 ha..

Livestock and poultry raising are usually raised on &
backyard scale and for home consumption.. However, on a commer-
cial scale, there were 5 poultry and one swine projects operat-
ing in Miagao. Swine production reached 8,949 heads in 1983;
cattle, 5,491; carabao, 5,962; chicken, 108,714; ducks, 5,419;
and goats, 3,963, : e

1.3.2 Other Industries
_ Consisting of 526 firms in 1980, commerCial estaﬁlish4

ments engaged in wholesale and retail trade and manufacturing
predominate in the municipality accounting for 40% and 30% of

L . 8



the total establishnments respectively., Other establishments
operating in Miagao include agriculture, fishery and forestry,
- electric, gas and water, transportation and stordge, retail
estate and business services and community social and personal
services. '

;Loom-weaving=and bamboo craft were the more common cot-
tage industries in the area.

1.3.3 Municibal Revenue

-The average .revenue generated by the municipality from
1978-1981 amounted to ?571,172{

.L - 9



2. Analysis of Potential Hater Source
2.1 Toﬁdgraphy and Geology

The municipality of Miagao is situated near the  mouth of the
Tumagbac River. The Poblacion is located on the terrace; facing to.
the Panay Gulf in southern part.  The municipality is mainly moun-
tainous, :

The geology of the study area comprises the lower Tarao Forma-
tion of Tertiary, Terrace deposits and Alluvial deposits. Geological
map is shown in FIGURE L-2.

Parao Formation (Pliocene to Miccene, Tertiary)

This unit is the basement rock in the study area and consists
mainly of brownish medium-grained sandstone, w1th occasionally
shale, Generally, tlie strike and the dip are N5O E and 30 to
45 SE, respectively.

Terrace Deposits (Diluvium, Quaternary)

This unit is spread on both sides of the Tumagbac River in
several stages. The thickness is between 10 m to 20, and
consists maiuly of gravels which originates from tertiary
sedimentary rocks. '

Alluvial Depositls iﬁnaternary)

This unit is distributed aloné thé-Tumdgbac River and conSistS
of clay, sand and gravel The thickness is approximately less
than 10 m. . :

2.2 Existing Water Source
Surface Watef

The municipal waterworks derives water from the Tumagbac River
with a drainage area of 66 sq.km by means of infiltration
gallery, One (1) km upstream to the intake site’ of the munici-
pal waterworks, another intake facility of infiltration gallery
is now (as of April 1988) under construction for the exclusgive
use of the University of the Phlllpplnes in the Vls&vas {upv).

The operation of the UPV would mean an increage in populat1on_
{student}, construction of boarding house/dormitories, commer-

cial establishiments, etc.  Therefore, the water supply of
municipality will be greatly affected in the consumption of
water, .

Flow rate measurement of “the Tumagbac River was carried out 100
m upstream of the infiltration gallery. Since the river flow
spreads out into several small streams, measurement was per-

IJ_IO
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formed on two major streams with a certéin depth and/or 8
certain flow velocity u51ng a flow velocity measurement equip-

nent.

The results are summarlzed as follows

i) A total area of river flow cross sectlon was measured to
be about 0.13 sq.m in dry season and 6.25 sqg.m in raxny
Sea80N, :

i} A total flow amount was calculated aﬁfabout 4,900
cu.m/day in dry season and 264,000 in rainy sesson.

iii) Thexefore, the average flow v91001ty is about 0.44 m/sec
in dry season and 0.49 m/sec in rainy season.

Wells

The residents derl#e groundwater from the Terrace deﬁosits{_
The static water level of the wells are rather low, and the'
quantity barely meets the mlnlmum requ1rements'_ :

A well inventory survey was conducted ‘at 6 wells in the town'
proper, as shown in FIGURE L-3. However, two -of these were not
- measured for depth and static water level due to the ‘manner of.
pump setting. Prior to the site survey,’ data collection was’
conducted at the District Engineer’s Office of DPWH in Iloilo
City and several well data including iithologic log were
gathered. Actual measurement on those wells, however, ended in
failure due to a welded cap and the manner of pump setting.
The results of measurement are presented in TABLE L-2,

L—12
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TABLE L-2 ¥ell Data Summary

. Static Water Level -

JICA-LWUA Well Grouhd bry Season  Rainy Season

Source Depth Level {April 14) {October 3)
_Number M) (MAMSL)  MBGL MAMSL  MBGL MAMSL
L1 4.66 - 10.7 -3.75 6.9 ~2.34 8.¢ -
Dug Well st : .

Central Elem.

School

-3 (29.27)%k 12,3 {~10.00) 2.3 - -
DPWH Well i :
in Public

Market _

14 8,48 8.2 0.63 8.8% 0.62 8.8
Shallow Well

at River Side

L"'S ‘1;42 707 —Ou40 Tc3 '2-75 ) L}ag

Shallow %Well
at River Side

{23.80)  23.1 (~17.10) 6.0 - -

L-86
DPWH Well
at. Bgv. Tacas
L-7 {24.50) 25.8 {-14,30) 11.5 -~15.96 8.8
DPWH Well ' : :
at Bgy. Mai-y :
* Due to existence. of check valve.
d¥

i)

ii)

1ii)

iv)

Figures in parenthesis was referred to well data at DhO
of DPWH, .

Survey results are summarized as follows:

There are wells with -a depth of about 30 m in the town
proper. However, the aguifer that was penetrated retains
free groundwater,

Groundwater table declines from the northwestward to the
southeastward directions. - :

In accordance w1th the steep gfduﬁd'slope of the plate&h.__
the groundwater table declines rapldlv to the dlrectlon
of the sea. C

AL the low land of the town proper along the;Thmagbéd

River, the groundwater table is about 6.5 m above mean
sea level,

]J - l’i



2.3

On the other side of the town proper, there js a deep well
which was constructed by DPWH in 1983 at playground of South-
ern Iloilo Polytechnic College. The diameter and the depth are
#140 mn and 78 m, respectively. But soon after the completion
of construction, it was abandoned due to the salt wator intruo-
sion as well as offensive odor. This cause is seemed that the

drilling point is near the coast,

Survey for Potential Water Source
2.3.1 Evaluation of Georesistivity Survey

The'topogfaphy of Miagao is composed of flood plain with
several units of terrace and the Tumagbac River with basement

of Tarao Formation,

The purpose of the georesistivity suréey was to investi-

-'gate the possible presence of aguifers in the basement rock ang

in the terrace and alluvial deposits including the assessment
of the thickness of these deposits. A total of seven. survey
points are indicated in FIGURE L-2,

Field activities are summarized below:

Date | : April 13 to 14, 1988

No. of Survey Points : Seven (7) points
Type of Survey : Vertical Sounding
Configuration :  Wenner Method

" Sounding Depth : 100 to 150 meters

: The results of the f-a curve analysis is gi#en in TABLE
L-3-and leads to the development of resistivity sections as
shown in FIGURE L-4 and L-5.

- The interpretations and assessments obtained as of the
present are the following:

1) The terrace has a thickness of about 0.4 te 8 meters
showing resistivity ranging from 8 to 42 ohw.m which
generally represents clayey to silty and sandy facies.
However, sandy facies is considered to be poor.

2) Alluvial deposit has a thickness of about 7 meters with
resistivity of 23 ohm.m which is considered to be silty

- -facles.
3) | .Basemeht generally shows from 1 to 20 ohm.m of resistiyi~
ty and is considered to be silty facies. Survey point

ES-1 shows resistivity of 138 ohm.m at a depth from 25 to
65 mbgl (40 meters in thickness) thereby proving it to be
sandy facies supportive of a possible aquifer.

L—15



TABLE L-3 DEOUCTED VALUES OF GEORESISTIVITY READING INTERPRETAYION
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2.4

2.3.2 ObéerVation/Test Hell Drilling

N Based on the result of georesistivity survey, the loca-
tion of the observation well was decided near No. 1 Point (cf.
FIGURE L-2).

ObServétion Well No. 1
Date  : 10 to 31 March, 1989
Depth : 182.5 n

- The analysis of No. 1 p-a curve showed the existing of
sand or gravel between 25 m and 80 m under ground. level. But
as the well data are shown in FIGURE L-6, the strata are pre-,
dominant silt and no layers consisting of sand and ‘gravel. So
the observalion well failed to find the aquifer unfortunately,

Hater Quality Analysis

Seven (7) water sources were examined in the field survey and

two water samples'werefcollécted from the pumping station of the
“existing water supply system for laboratory analysis. Survey points
are pinpointed in FIGURE L-3 and analysis results are shown in TABLE

L—‘de
TABLE  1-4 Water Quality Analysis Results
| CWT pH EC T-Fe  Mn  NHy-N

- Sample . {:6) (=)} (uS/cm) {vom) {vpm) {(vpm}
Dry Season
L-1 Dug Well,

Central Elem.

* School 29.8 7.2 2,030 0.2 nil 0.3
L-2 Tumagbac River 34.5 8.9 500 nil  nil 0.3
-2 Riverbed :

" Water 30.8 7.8 610 0.2 nil 0.3
L-3 Public Well,

Public Market 31.0 7.8 1,430 0.5 nil 1.8

L 19



TABLE L-4  Water Quality Analysis Results (Cont’d) .

NI pH  EC  T-Fe  Mn  NHy-N
Sample £°¢) (-} {pS/cm} f(pom) {(ppm} (ppm)
Rainy Season
L""]. Dug Well,
Central Elem. _
School 29.2 7.6 1,350 nil .- nil
L-2 Tumagbac River  27.2 8.4 450 nil - nil
1-2' Riberbed ' : :
Water 28,0 7.8 500 nil - nil
L-4 Shallow Well : _ .
at River Side 28.5 8.0 1,080 - - -
L-5 Shallow Well .
at River Side 28.3 7.4 1,150 nil - nil:
L-6 DPWH Well )
at Bgy. Tacas 28.1 8.2 1,000 - - -
-~ DPHH Well . | -
Next to L-6 28,6 8.0 550 nil - 1.6

The surface and riverbed water of the Tumagbac River have low
concentrations of dissolved solids in comparison to groundwater, and
water in this particular study area is characterized by high pH as
alkaline condition. : :

Following are the results of laboratory andlysis for water
samples collected from riverbed of Tumaghac River which is being used
as the source for existing water supply system.

Samples Tumaghac Riverbed Water

Bale of Sampling 5.20.88 10.03.88
Turbidity (FTU) 2 0.4 _
Color (UNIT) nil 5 (apparent)
™S (mg/1) 345 350 ©
pH {-) 740 7.5
EC {nS/cm) 540 585
Alkalinity as

CaCO0q  (mg/1)} 256 210
Hardness as

CaCln (mg/l} 285 239
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Samples . Tumagbac'ﬁiygrbed Hater

Major Cations {meq/l)

Sodium 1.4
Potagsium g.2
Calcium 3.3
Magnesium 2.4

Total 7.3 5.9

Major Anions (meg/l)
Carbonate
Bicarbonate ]
Chloride 0.
Sulfate ' 4]

Total 7.00 . 5.8

Both water samples showed lower pH values than field analysis
result. This is presumed to be caused by loss of gaseous
constituénts during tran5p01tatlon/preservatlon and/ér analytlcalj
error. With regard to the geochemical characteristic, this water
sources is classified to the typlcal Carbonate~Hardness Type.

3, Conclusion and Recommendation

The observation well drilled to 1B2Z.5 m'undef grouﬁd-ievel.
Unfortunately, the aquifer which enough to the water supply systen
was not existing at near poblacion. '

There is a bigger possibility to. derive groundwater through
deep wells in the inland area upstream of the Tumagbag River Sand"
stone domirates hence . :

On the other hand water resource originated from -the Tumag-
bac River is also dependable. Though the flow amount of the surface
water is rather small and it will be affected by the water intake of
the UPY, certain amount of riverbed water w1ll be expected.

For further investigation regardlng groundwater development

potential, an automatic water level recorder was installed at the
Well No, I-7 last October 4, 1988. : .

L 22



1. CONCEPTUAL WATER SUPPLY SYSTEM
1. .EXistingfwater Supply Conditions
1;1 Hataer Use Conditién

The municipality of Miagac has an existing water supply system
congtructed by the now defunct National Waterworks and Sewerage
Authority {(NAWASA) sometime in late 1930. From then on, improve-

_ment/éxpansion_of the system was wundertaken by the municipal govern-
ment with.the assistance of the Ministry of Public Works. Presently,
the waterworks system, which serves only the Poblacion area is being
managed/operated by the munlulpal government since no Water District
has bcan formed in Mlagao.

__The-system derlves water from the Tumagbac River through a
- perforated c¢ollector pipe, which is installed in the river-bed.
Presently, the system serves 310 households in the Poblacion by.
individual comnections. The estimated served population is approxi-
mately 1,900, ' C L

. In addition to the waterworks system, 6 dug wells and 200
pumpeyuipped wells are serving as supplementary .sources of water
‘gsupply for the urban -area. In the rural areas consisting of 112
barangays, 200 dug wells, 920 pumped wells and 200 spring are uti-
lized as sources of domestlg water subply.

PFESentlv, the construction of the school bulldlng and the
ntilities of the UPYV is in its final stage {as of May 1988} in a
newly developed :lot adjacent to the north-western edge of the urban
'area. T

FOP'ltS qource of water supply, the UPV also depends on infil-
ftrated water From Tumaghac River by means of perforated collector
pipes laid in the river-bed. The intake site of UPV is only a kilome-
ter upstream of the intake site of the municipal. waterworks.-

When the UPY will start operation, probably thls year (1988},
“it is expected that water supply of the municipality will be greatly
affected silce the UPV's source of supply is barely a kilometer
upstrean of the intake site of the municipal waterworks system. As
per:- the Upv projection, their maximum day consumption would he 2,832
cu.m/day in 1992, :

Be51des, the operation of the UPV would mean an increase in

a populatlon (students), construction of boarding houses/dormitories,

commercial establishments, etc. In this connection, additional source
of water supply for the municipality is, therefore, a pressing neces-
sity. :

Since the exlstlng piped water supply svvtem is operated only b

to 6 hours a day, consumers are suffering from lack of supply amount
and. inadequacy in maintaining sanitary conditions, Continucus water
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supply thronghout a day and expansion of piped-waterwsupply are
indeed desired by people residing in’urban area of the municipality.

1.2 Existing VWater Supply System and Pfoblems Enconntefed

(a) Intake Facilities

A 49 m perforated concrete pipe is laid across the river
with a slight slant towards the collection wells (2 m in width,
2.5 m in length, 10 m in height) from which water is pumped to
the reservoir,

{b) letr1but10n Reservolr

_ There are two {2) reservoirs in- the btudy area. One. is an
elevated concrete tank 13 m above ground-level and has capa01tv
of 90 .cu.m and the other is a domed ground-concrete reservoir
with a diameter of 10 m and a capacity of 450 cusm. Both are
located in Barangay Mat-y, 1 kilometer away apart from the
municipal hall.

Due to the lack of capacity of these storage, deteriorat-
ed distribution pipelines and to save on power expenditure,
maxipum hours of supply is limited to 7 hours daily (from 6
a,m. to 1 p.m.). Disinfection is only provided during rainy
season,

{c) Distribution Pipeline

Cast iron (CI) pipes and galvanized iron {(GI) pipes are
used. According to the explanation of the Municipal Planning
and Development Coordinator, the maximum diameter of distribu-
tien pipe presumably would be 100 mm. - Unfortunately, no gener-
al map of the water supply system, or any illustration of
facilities were obtained.

2. Water Demand Projection

2.1 Criteria

Due to intermittent supply of drlnklng water and absence of
appropxlate water supply record, the per capita unit water -consump- -
tion is not available. In this regard, the present per . ‘capita unit
water consumpbtion is assumed to he 100 lped, which is: within the
range of commonlv adopted flgure as described in the LWUA Methodology .

Manual.

Design unit water consumption by consumer type is thereby
estimated in accordance with the said Manual, as follows:

- Domestic per capita unit water consumptlon is estlmated at 112—
ipcd in the year 1995 with an annual increase ratio of 2% from
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1988 to 1990 and 1,5% from 1990 to 1995 against 100 lpcd in
1988, - '

- Commercial unit water consumption is estimated at 1.4
cu.m/connection/day with its Lonnectlon density ratio of 1.2
per 100 1nhab1tants.

- Instltutlonal_unlt-water consumption in- 1895 is estimated at
5,2 cu.m/cqnnection/day with its connection density ratio of
1.0 per 2,000 inhabitants in the service area.

The existing water supply system was constructed in 1930's and
expansion/improvement of the original system took place in accordance
with the increase of waler demand. In this regard, & thorough im-
provement of the major facilities are not prerequisite,

Taking into ‘account these conditions, the unaccounted-for. water
iz assumed Lo be 40% to the total distributed amount which is the
LWUA standard ratio for old and new combined pipelines. :

2.2 Areas to be Served

The target year for water supply planning is set for the year
1995 for the purpose of intermediate water supply development/im-
provement,

With regard to the planned service area inm the said target
vear, priority shall be given to the densely populated area for
improvement/expansion of water supply services being rendered by
superannuated existing water supply facilitles, Likewise, seven
barangays in the Poblacion, namely Baybay Norte, Baybay Sur, Bolho,
Mat-y, Tacas, Ubos Ilawed and Ubos Ilaya are designated as tLhe
planned service area. Inclusion of other barangays shall be consid-
ered upon accomplishment of the intermediate improvement.

2.3 Population Projection

~ The Natioual Economic Development Authority (NEDA) has project-
ed the municipal population in each vear from 1981 to 2000 based on
~ population census it conducted in 1980, The municipal govermment, on
‘the other hand, does not have any population data for the target year
For this water supply planning.

Qwing to thé ahove-mentioned situation, the NEDA population
projection is adopted as principal data.

Percentage share of the barangay population to the municipal
population in 1995 . is assumed to be the same as that of the 1980
census result, The result of population projection is shown in TABLE
L"‘ﬁo .
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TABLE 1L-56 Popnlation Projection of Seérvice Arca

CO s Service Arsa (Poblacion) :
tYoar: Munici- :Boybay:Baybay! ; ! UbGs : Uhos; :
_pallt,,\ iNorte : sur Bolho Hﬂtu} Tacas :Ilawod: Ilaya Tntal:

:1880145,816 :1,256 1,085 : 303 :1,487: 878:  798: szofs 607:
11985:51,524 :1,410° :1,200 : 340 :1,670: 990: 900:  920:7,430:
+1990:56,842 :1,560 :1,320 ¢ 380 :1,85071,090:  990%1,020:8,210:
:1995:62,434 11,710 :1,450 ; 410 :2,030:1,200: 1,090:1,120:9,010:

%¥ith regard to the water supply service ratio, the municipal
government is presently serving for about 310 connections or equiva-
lent to approximately 1,900 persons. This has about 20 te 25% of the
populat1on coverage 1n the subject area. - :

‘For the - plannlng purpose, the water suppiv serv10e ratlo is
considered to be BO0% of the service area populatlon in 1995.

Average number of persons per housebeld is assumed to be 5.00
in 1995 according to the standard figure adopted by NEDA. .

2.4 Water ngand PPOJGCthH

The future water consumptlon in 1995 ig estlmated b&sed on the
afore-mentioned planned service populatlon and debxgn unit water
Lonsumptxon by consumer type. :

The estimated number of connectlon and future water consumptlon
are shown in TABLE L-6.
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P oy : : 'delacion'

; Dervice :Baybay: Bavbay P . Ubos : Ubos: :
. Avea . : Norte: Sur Bolho Mat v, lTacas. :1lawod:1laya: Total:
: Served- : v

: Population : 1,370: 1,160: 330 :1,620: 960 : 870 : 900 :7,210:

e o s o et e o AL o e Rk L Sk R R i o St R R L Tt L T Bk kB 4 o e e ek e S o P Ak A Ry A vy SRR R ot ek ey 320 e o e

: No. of
+ Connections:

Domestic i~ 274:  23%: 66 : 324: 192 : 174 - 180 :1,442-

Commercial: 16: 14: 4 : 18: 12 : 10 2 11 : 86:
~Institu- b - : : o : : :
tional¥* : 1: 1: 1 1: 1 1 1 7.
Total 291 247 71 344: 205 185 192 :1,535

- wabar

. Consumption:
(cy.m/day) :

Domestic :  153: 130: 37 : 181:; 108 : 97 : 101 : 807:

Commercial: -~ 17: 200 6+ 27: 17 : 14 : 15 : 116
v Institu-~ : : : : : : : :
tional . : - b 5: 5 : a1 5 5: 5 : 35

Total : 175:  155: 48 : 213: 130 : 116 : 121 : 958:

:Unaccounted-: T : R : : :
: for-Water :  117: 103: 32 : 142: 87 : 77 : 81 : 63%

Total : 292: 258: 80 : 355: 217 : 193 : 202 :1,597:

B TR et el oe i et i et e ol ol A S Rt irade

=3 "At least one connection is considered for each barangay as the
elementary school
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The ratio of the daily maximum water demand to the dally aver-
age water demand is determined in relation to the planned service
population based on the LWUA Methodology Manual as shown in TABLE L-.

7.

TABLE L-7 Demand Variation Factor for
Daily Maximum Hater Demand

et o o o e oy e e e e e S M As AL v IS m MM S I

Ratio :

. Service Population . (puyyy Max./Daily Ave.)
. Less than 30,000 1,80 : 1
¢ 30,000 to 200,000 H 1.25 + 1
: Over 20,000 ': 1.20 ¢ 1

e e e e e e N R T I T N N L N R N R R R R e e s S S S e

The estimated daily maximum water demand is shown im TABLE L-8.°

TABLE L-8 Daily Maximum Water Demand

Service Area Watér Demandf (cu.m/day)

: Baybay Norte : 380 :
¢ Baybay Sur : 340 ' s
¢ Bolho . S 100 1
: Mat-y : 460 :
: Tacas : 280 - :
: Ubos llawod : - 280
: Ubos Ilaya : ' - 280

Potal 2,070

The peak hour water demand is'éstimaﬁed in'proportion:_to the
daily maximum water demand and service population in. accordance with
the LWUA Methodology Manual as shown below: ' :

C = (Peak Hour Demand x 24)/{Daily Max imum Démahd)”:
- 2.2 -0.3 x log (Service Population/1,000)

The ratio of peak hour demand in the year“1995 is.c&lcﬁlated at
1.94 and the peak hour water demand is estimated at 4,020 cu.m/day,
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3.1

3. Proposed H#ter Supply Facilities

Basic Approaoh for Water Suﬁply Inprovement
3,1.1  Conditions. and Constraints

The conceptual plan for water supply improvement is
focused on major water supply facilities, sich as water source,
main transmission and distribution pipelines, and reservoir.
Branch lines, service connections and fire hydrants are like-
wise excluded from conceptual planning. However, following
conditions are Laken into account as much as possible:

(1) Low cost -in construction, operation and maintenance,

{2)° Seasonal fluctuation of source capacity wlll not serious-

ly affect stable water supply,
{3) Water source will be located within the administrative
. houndary of respective municipality, : :

3.1.2 Water Source DeVEiﬂpmént
: infiltra;ion'ﬁater of Tumagbac River is water sources for
water supply. facilities of poblacion area and its surrounding

area, where drinking water is available by dug wells.

Unlverslty of the Phlllpplne% in the. Visayas {UPV) being
under construction, plans te introduce infiltration water of

'Tumagbac River, for water supply in the university while new

intake point will be located at 1.0 km upstream from the exist-
ing intake point, and it will cause a serious effect on exist-
ing water sources.

Therefore, hydrogeological survey and test well  survey
were performed for groundwater development under at this inves-
tigation and it revealed that development of new groundwater
sources is quite difficult.

So, to:cape wiﬁh increasing water demand, infiltration

‘water and surface water of Tumagbac river shall be itilized as
water source for Miagao District.

“ Plan for Iaprove&ent-of Water Supply Facilities

3.2.1 Water Source Faclllty

} To 1ncrease the capa01ty of the existing 1ntake facility,

1ﬁstallat10n of new intake pipes and rehabilitation of intake

pump facility will be carrled out,

New 1ntake p;pe (400 mm x L 40 m, 4 units) will be
installed towards the upstream of the river and comnected to

existing intake pipe (¢ 1000 mm x L 50 m}.



New pumping facilities will be inqt&lled to increase the
capacity of existing intake puniping station. Capa01ty of pump
facility will meet with dally max1mum water demand.’

Horizontal centrifugal pump
4 126 mm x 1.1 cu.m/min x 45.0 mH x 30 kw
3 unit (1 unit for spare)

Chlorlnatlon fa0111ty for calcium Hypochlorite 1nJevt10n
will be also newly constructed.

3.2.2 Transmission Facility

Transmlss1on main, from intake pumping station to reser-

voir will be reconstructed in bigger diameter because of its. .

small diameter {# 74 mm) and deterxoratlon. ' : :
# 200 mm, 1=700 m '

3.2.3 Distribution Facility

There are two existing reservoirs one is an elevated
tank, with capacity of 90 cu.m. located 13 m above ground
level, and another is domed ground reservo1r, W1th capacity of
450 cu.m.

Because of the low water 1evel of ‘ground reservoir

(approximately +25 m), it must cover Baybay Horte, Baybaysur, -
Bolho ‘and elevated tank will serve Maty, Tacas, :Ubas Ilawod,
- Ubas Ilay&. The capacity of elevated tank is ‘equivalent to 7%
of daily maximum water demand of served area and it is enough
for operation storage, however, it’s not enough for emergency
and fire fighting storage. ' :

Therefore, 1 unit of new tank Wlth RC, capacxty 90 cu.m,
same type of existing one, Wlll be constructed

The existing dlstrlbutlon plpe, constructed many years.
ago had been deter1orated, consequently, replacement of distri-
bution pipe and expansion of served area will be performed.

¢ 200 mm pipe 1,200 n . .
d 150 mm pipe 1, 900 o)

3.2.4 Requ1red Hater Supply F&Cllltleﬂ
Location of major water supply. facllltles is shown in
FIGURE L-7 flow diagram of facilities in- FIGURE L-8 and detail

of distribution plpellne in proposed service area in FIGURE L
g, : :

Size and quantity of required facilities are listed
below: o
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333

(1)  Water Source Facility

Installation of intake pipe:
$400 mm x 40 m, 4 lines

Intake pump facilities:

Horizontal centrifugal pump
¢ 125 mm x 1.1 cu.m/min x 45 mx 30 kw, 3 unlts

Chlorination tank
(2) Transmission Facility

Transmission main from intake pumping station to reser-

voir:t -
$200 mm, l=700 m

(3) Distribution Facility
Elevated tank: RC, 90 cu.m
Installatlon of dlstrlbutlon pipe:
# 150 mm pipe, 1,900 m
g 200 mm pipe, 1,200 i
Rough Cost Estimate of Major Water Supply Facilities
3.3.1 Unit Conatructlon Cost
Unlt constructzon cost of requlred facllltles i based on
the "In-Place Cost of Waterworks Materials" (as .of January

1989) of LWUA. _Any unit cost not shown in this. list is re-
ferred to "Unit Price Mammal -~ Water Supply Feas1b111ty Stud-

ies” (July 1983) upon consideration of price. escalation that -

15% per annum upto 1987 and 7% per annum from 1987 as adopted.
by LWUA.

All construction costs are estlmated in Phxllpplne Pesos
and the total cost is only canverted into U.8. Dollars and
Japanese. Yen based on the following exchange rate ‘a8 of Heptem-

ber 1989. _
U.S. $1.00 = Yen 145.70 = Peso 20,78

Unit costs used in rodgh cost estimate are attQChéd'iﬁ
Appendix-5,
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3.3;2 Rough Cost Estimste

Facility ' ' Cost
' : (Thousand Peso)

PP o Lt A LS e L S By 4 e Lt A g s R A [ G A S i, R Lirr e S o e o o o ot 1A Bk, TR Lk AT ok e e e 1 o e e Bt e A Arap

Water Soufce
Intake pipe

(8 400 wn x 40m, 4 units) 326.4
Pumping (1.1 cu.m/min x 45 m) 1,647.7
Chlorination tank _ 14.5

Transmiséion Line

_ (¢ 200 om, 700 m) 150.0

Distribqtion.Facility
Elevated tank (90 cu.m, 1 unit) 730.8
Distribution main
(#.150 mm pipe 1,200 m) 1,026.0
{¢ 200 mn pipe 1,200 m) 756.0
(¢ 150 mm valve 5 pes.’) ' 28.5
(¢ 200 mm valve 6 pcs.) 51.0

Total 4,730.9

. S P A o 4 St TP G i e A e Am U e A L e Lt M m AT M AR ek T L A e R et e W N e R A

_ Totgl1'constructioh cost for iﬁprovement of major water
supply facilities is estimated at approximately 4.73 million
Pesos (33.2 million Yen or 0.23 million U.S. Dollar}.
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JORDAN, ILOTILO

STUﬁY AREA AND HYDROGEOLOGICAL ANALYSIS
Description of the Study.Area

Physica}'ﬂescription

1.1.1 Geographical Location and Area

-+~ The nmunicipality of Jordan is centrally located in the
island of Guimaras. Bounded on the northeast by Buenavista, .on
the southwest by Nueva Valencia, on the northwest by Iloilo
Strait and ‘on the southwest by Guimaras Strait, it is approxi-
mately 1.5 nautical miles from Iloilo. It -has 'a total land area
of 30,440 ha, qovering 32 barangays. Location map is shown in

Figure M-1.

1.1.2 Climate

CJordan’s climate is relatively cold. The maximum tempera-

‘ture stands at 28,2% and the minimum at 24.87°C. It has 2
- pronounced seéasons; dry from November to early May and wet

during the rest of the year.
1.1.3 _TérrainfTopography

' ,Thé'topbgraphy-of Jordan is characterized by moderately

L undulatingfgnd.rOlling to very steeply sloping and rolling land

“in many directions. Almost 62% of its land area has a slope
- pranging from 8-40% with only 11.10% having broad areas of level

to nearly level lands. The steeply sloping areas are faced

" along -the sea coast facing lloilo while lowlands are concen-

trated in the southwestern side along the coast of Guimaras

‘Btrait. Land elevation ranges from zero to 300 m., above sea
" level.:

1.1.4 Soil

: Thefe_ate 5 types of soil identified in the municipality;

quimaraS gravely. loam, hydrosol, farson clay, San Rafael loam

and beaéh'sand-with,Guimapas gravelly loam, as the most common
soil type accounting for 60% of the total land area.

“1.1.5 Adainiatrétive Caipnsition and Land Use

The municipality is headed by the Mayor and Vice Mayor

‘with eight (8) members of the Sangguniang Bayan as the local

legislative body. Under. the municipality are the barangays, the
smallest political subdivision, which are headed by Barangay
Captains/Chairmen with the Sangguniang Barangay as the lawmak-
ing body, All these local officials are selected by the people

M—1
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through popular election.

. Municipalities are classified according to the annual
revenues from taxes. This classification serves asg a major
indication of the socio-economic situation of the population in
the municipalities. The munjcipality of Jordan belongs to the
3rd class.

Jordan is composed of the following 33 barangavs:

i. Aguilar 18. Maabay

2. Alaguisoc 19. Millan

3. Alegria 20. Marabuan

4. Ayangan 21. Poblacion

5. Balcoon Maravilla 22. Ravina

6. Balcon Mellisa 23. Rizal

7. Bubog 24, Sabang
8. Bugray 25, San Isidro

3. Buljangan 26, San Miguel
106, Cabano 27. Sebario
11, Constancia 28, Sebaste
12, Dasal 29, 8apal
13. Espinosa 30, Sipapsapan
14. Hoskyn 31, Sta. Teresa
15, Igcawayan 32, Tamborong
16. Inampologan 33. Tanglad
17, Lawi

Jordan’s topography is highly suitable for intemnsive
lowland agricultural production., Of the total land area of
30,440 ha., about 60% are devoted to agricultural production,
5%, forestland, 29% classified as pasture/open grasslands and
3% swanps and fishpond.

1.1.6 Transportation

Transportation system in Jordan is of two types, land and
water transportation. within the municipality, prevalent nmodes
of transportation are jeepneys {totaling to 48}, privately
owned and for hire motorcycles (39), motorized Lricycles (18],
private cars and jeepneys. On the other hand, from Iloile to
the municipality, principal means of transportation are ferry-
boats {totaling to §) and pumpboats (48},

1.1.7 Infrastructure

The road network in Jordan consists of 241,362 km. of
road with about 23.,4% classified as national roads, 1b.5%
provincial roads, 0.4% municipal roads and 60.6% barangay
roads. Most of these roads (92.5%) are of gravel and earth
surfacing. Concrete roads accounted for only 0.6% while as-
phalted roads, 11.40%,
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Of the 33 barangays of Jordan, only six weré energized
servicing 10.4% of the total number of household as of 1980 by
GUIMELCO. The type of -lighting most commonly uged was
kerosene, . o -

Populati@n and Living Condifions
1.2,1 Population Trend from the Past,

~ Jordan’s populstion grew from 27,016 in 1970 to. 32,474 in
1975 to 36,014 in 1980 posting an.average annual growth rate of
3.75% from 1970-1975 and 2.09% form 1975- 1980. Male population
predominated over the female population with the males account-
ing for 51¥% of the total population. -

In 1980, there were a total of 6,017 households with an
average family size of six. Population density was only 114
persons per sQuaPE'kilometer;-majority (81.1%) of whom reside
in the rural areas and only 18.9% stay .in the urban barangays.



TABLE H-1 Population and Number of Households
: by Barangay, Jordan, Tloilc 1980

- ‘Barangay Populéation No. of Households
Aguilar 1,069 : 187
Alaguisoc 882 149
‘Alégria _ o 950 172
Ayangan _ 792 127
Balcon Maravilla 1,122 191
Baleon Melllsa 694 116
Bibog 447 .13

- Bugnay E _ 806 146
Buljangan 538 97
Cabano _ 1,714 278
Constancia 1,654 o 28
Dasal | 915 144
'Esplnosa 1,154 . 177
Hoskyn 1,434 227
Igcawayan _ 718 118
'Inampologan _ 450 79
Lawi ' 1,298 z11
‘Masbay _ 1,161 180
Millan : 994 172
Marabuan - _ . 1,476 : 250
Poblacion 2,245 396
Ravina 724 114
Rizal - 1,898 301
Sabang - . . 944 158
San. Isidro : 1,034 163
San Miguel 1,227 212

~ Sebario _ 823 139
Seb&ste o . 978 171
Sapal : ' - 728 125

. Sinapsapan 1,624 259
Sta. Teresa 2,589 432
“Tamborong ' 524 91
Tanglad 410 72

- TOTAL - 36,014 6,017

1.2.2 - Age Distribution

The mun101pallty s population has a young age structure
thh 60% of its. population belonging to the 0-24 age group. The
dependent population (those 0~14 years old) accounted for 49.7%
while the productive or working population {those 15-64 years
old) accounted for 50.30%.



1.2.3 Holbldltylﬁortallty

In 1984 the leadlng causes  of morbldlty 1nclude URTI,
bronchitis. and dia-enteritis while major mortality causes were
cardiovascular DHS internal hemorrhage and PTB.

Malnutrltlon is prevalent in the area as. 76 6% of
preschool children are suffering from varying degrees of malnu-
trition. Of the 10,798 chlldren weighéd under the Operation
Timbang, 45.6% are suffering from first degree malnutrltlon,
27.8% from second degree and 3.2% from third degree malnutri-
tion. .

1.2.4 Sanitation

There are no drainage and disposal system in_the.mﬂnici~
pality., Almost all households dispose their waste by dumping
and burning. ' ' '

Regardlng toilet : facllltlés, the more common types used
were sanitary pit prlvv {30.1%), antlpolo open pit privy
{1B.6%), water sealed {16.6%), open pit (11%) -and others (20%)

1.2.5 Public Ssrvices

Health services are provided by the Rural Health Unit
{comprising of one rural health center, 8 barangay health
stations and botica sa barangays.) and a general. hospltai
located in San Miguel (with a 25-bed’ capa01ty)

The RHU is manned by 1 rural health phy3101an,
1 dentist, 1 rural health nurse, 7 rural health nidvives and 1
sanitary inspector.  Augmenting these personnel are 19 barangay

health workers, 24 barangay nutrltlon scholars, ‘etc,  The -

hospital’s'personnel on the other hand, include 3.doctdrs,f6
nurses, 1 pharmacist, 1 medical technologist, one aide and §
‘attendants, R S :

At present, there are 40 schools in Jordan consisting of
13 primary schools, 22 elementary schools and 5 secondary
schools, FKach barangay has its own school either primary or
elementary although Maabay and Ravina have both

Serving the communication needs of the populatlon is one
post office in the Poblacion. Telegraphlc messages and  other
services are provided by private firms .in Iloilo City.



1.3

Economy and Industry
1.3.1 Agricﬁlture

Jordan fs primérily'an agricultural municipality with 60%
of- its ‘total area cultivated for agricultural productlon and
employd maJorlty of its labor force.

Rice is the most 1mportant crop grown as 42. 2% of the
total ‘agricultural areas are devoted to rice production. Irri-
gated area are devoted to rice production. Irrigated sreas

‘which cover 149 ha, have an average yield of §68.29 cavans per

ha..'Ralnfed riceland covers 4,176 ha., with an average produc-
tion of H4.85° c&vans/hectare whlle upland rice covering 7,749

‘ha. has an average vield of 14 90 cavans/hectare.

Coconut and corn -are the other major crops with 3, 373 ha.
and 1,234 ha. devoted to cultivation, respectively. Average
yleld is" 7,800 nuts/hectare/year for coconut and 16

.cavans/hectare_fcr corn. Orchard production is gradually

emerging as an @mportant agricultural activity in Jordan.
Mango, ' cashew nuts, avocado, citrus are presently planted to

. 2,098.11 ha..

" Ag of 1980, total number of farms in Jordan was 3,391
covering an aggregate area of 13,623 ha . Average farm size was

4,02 ha,.

. Approximately more than 90% of the households raised
backyard livestock and poultry. The most common animals
raised were chicken, ducks, " swine, carabao, cattle and #oat.

1.3.2 Othef Industries
_Of the 302 conmercial establishments in Jordan; the most

common businesg -activities are sari-sari store accounting for
46% of the total firms, buy and sell (18.2%), rice retailer

{11,3%) and carinderia (7.9%).

Typical traditional activities which utilize local raw

“materials like bamboo and fiber craft, i.e., boat making,

chavcoal making and copra production are the main features of

industrial activities in Jordan.

- 1.3.3 Manicipal Revenue

From 1980 to 1984, Jordan which is a third class munici-
pality showed apparent increases in revenue especially in the
collection of real ‘property’ taxes, business taxes, residence
taxes, etc. Revenue generated by the municipality increased

from P1,112,207 in 1980 to P1,422,200 in 1984.
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2. Analysis of Potential Water Source
2.1 Topography and.Geology

The topography of Jordan is characterlzed by moderately undu-
lating and rolling to very steeply sloping and rolling land in many
directions. The sloping areas are situated along the sea coast facing
Ilotlo, while low lands . are cohcentrated in the southwestern side
along the coast of Guimaras Strait. Land elevaltion ranges from 0 m
to 300 m above sea level, '

In the northern part. of the study area, cliffs consisting of
limestone of tertiary face Iloilo Strait. In the :inland area,  the
thickness of the limestone gradually decreases and pyroclastic rocks,.
such as tudd, are distributed widely. -Alluvial deposit - is observed
in the narrow plain along ~small rivers such as the Jordan Rlver.
eological map is shown in FIGURE M-2.

Limestone (Miocene, Tertin xl

This llmebtone is distributed in the northern part of the study
area including the poblacion., This unit consists of reef
limestone and forms the cliff. In . Buénavista, northern part
of the study area, this unit is highly karstified. Many
springs gushing out From cracks of this rock are observed

Pyroclastic Rock {Palacocene to Oligocene, Tertidry)

This uhit, whic consists of tuff, is the basement rock and is
widely found in the study area. The above mentioned limestone
lies on this rock. ' :

Alluvial Deposits 1Quaternarx!'

This unit is mainly resed1mented materlals such a3 sand and
clay transported from inland by the river water into low-land.
This is found in flood plain and swamp.

2.2 Existing Water Source

Spring

The water source of the Jordan Water Distric consists of sever-
al springs with low yields. The water supply system of JWD
covers about 500 households in the two barangays, e.g., Pobla-
cion and Rizal, This system, however, can serve water only for
a few hours a day during the dry season due to: the very low -
yield. . .

In Barangay Hoskyn, which is adjscent to the Poblacion, a Level
IT water supply is likewise in operation. The system is sup-
plied hy water drawn from another spring called Ipil Spring.
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Since the water supply system could not satisfy the requirement
of the town proper, the residents principally depend on shallow
wells, open dug wells and creek water. In the inland area, the
several springs, water vendors, pri-
vately owned shallow/dug wells and rainwater for their water

people depend on creeks,

needs.

Three springs located in the hilly area were observed. These
springs, which are not yet developed for the water supply
system, are located 3.5 km; 4.5 km and 8 km from the Pobla-

cion, respectively.

The yields of springs are as follows:

TABLE M-2

Name

Yields of Sprihgs

Dry Season

Barang Spring (Rizal)
in Guimaras Bulk Sugar

Not Measured

Sugar Installation, Tapped

to JYD (partly)

Tecdoro Spring (Rizal)
in abandoned Teodoro
Cement Factory., Tapped
to JWD {partly)

Cueva Spring (Rizal)
Near T.C.F. ‘Tapped
to JWD

Aguilay Spring (Poblacion)
Behind the municipal
office. Tapped to JWD

N.A.
{dry up}

NJAL
{little)

N.Al

{quite little)

Biri Spring (Poblacion) N.A.
Back of Poblacion. {dry up)
Tapped to adjacent area, o
privately-owned

Singalong Spring {(Hoskyn) _ N;A, _
Near Poblacion., Tapped {little)
to RWSA.

Ipil Spring (Hoskyn) N.A.
Near municipal office,

Tapped to JWD
M-5 Spring (Balcon Maravillas) ‘N.A,

Inland area. 3.5 ku far
from nunicipal office

Not flowing

M— 10

RBainy Season

220 cu;m/day"

N.AI

N.A,

N.AL
(little) -

N'A.

~more than

56.4 cu,n/day

more than
356 cu.m/day

1721 cu.m/day

~ free flowing



TABLE M-2 Yields of Springs {Cont'd)

. Name Dry Season Rainy Season
M-2 Spring (Balcon Maravilla) 650 cu.m/day 3230 cu.m/day

Inland area, 4.5 km far
from municipal office

Balading Spring (San Miguel) Not measured 4929 cu.n/day

inland area, {at downstream)
‘Cabadjangan Spring {(Hoskyn) N. A, N.A,

Along the coast. 2 km far 112 cu.m/day

from Town Proper. Tapped {another spring)

to adjacent area.

Thus, the spring in the study area, has a low yield in dry
season. There is & fairly big spring in Buenavista about 11 km
far from the Poblacion. It originates from a limestone cavern
facing the Iloilo Straight. Hundreds of tons of water are
brought from here by barges and sold in Iloilo City for the use
of ships and marine products processing. However, there is no
road from Jordan along the coast due to the steep c¢liff, and,
utilization of this spring as a source of supply for Jordan
‘geens to be not feasible al present.

Wells

Shallow wells are also used in the narrow plain area along the
small river and inland areas, but their yields are quite in-
sufficient.

Well ‘inventory survey was conducted on 3 wells/spring, (as
shown in FIGURE M-3) one of which is located in the Poblacion
and two in the inland area. Because of the topographical fea-
ture of the area, very meager sources could be found on the
plateau located behind the town proper,

Survey results are presented in TABLE M-3.

M- 11
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2.3

TABLE M~3 Well Data Summary

JICA~LWUA Hell iround Static Water Level
Source Depth Level Dry Season Rainy Season
Number M) {MAMSL) (MBGL) (MAMSL)* {MBGL} {MAMSL)
M4 1,19 B.5 -0.10 8.4 0.14 8.6
Dug -‘Well,
Poblacion
M-5 3.40 70.0 -2.30  87.7 Free Flowing
Spring
ES-2
M-6 3.49 95.0 -3.10 91.9 0.9 95.0
.Dug Well
ES-4 .
¥ Estimate based on the 1/50,000 topographical map
and supplemental topographical survey
The results are summarized as follows:
i) There are no deep wells in the area, except oﬁe well in

Teodoro Cement Factory. However, technical data of it is
not available,

ii} Free groundwater table exists at slightly deep level
below the ground level in dry season. However, it rises
up to ground surface in rainy season.

The specific capacity of shallow/dug wells appear to be
very low,

iii)

Survey for Potential Water Source
2.3.1 Evaluation of Georesistity Survey Result

The geology in Jordan consists mainly of limestone and
pyroclastic rock. Mountainous topography is dominant, The

‘georesistivity survey was undertaken in an area far away from

the poblacion because the topography within the poblacion does

‘not lend itself to georesistivity survey.

The georesistity survey aims to explore the possible
presence of aquifers in pyroclastic rock and limestone. Survey
points are indicated on FIGURE M-2.

Survey activities are summarized below:

Date
No. of Survey Points

April 15, 1988
Five (5} points

M—-13



Type of Sﬁrvey ¢ Vertical Sounding
Jonfiguration :  Wenner Method
Sounding Bbepth : 150 meters.

The results of the g-a curve aﬁaly51s is presented in

TABLE M-4 and the georesistivity section subsequently developed
is shown in FIGURE M-4.

The following 1nferpretat10ns and assessment are avall-

able as of the present.

Due to the absence of reliasble geologic logs, the diffi-

1)
culty of correlating the resistivity layer and geological
unit was encountered.  Therefore, the interpretation was
arrived at considering the geologlcal characterlstlcs
observed at shallow wells and sprxngs..

2) Limestone shows re31st1v1ty values of more than 90 ohm.m
when located above the droundwater table.

3) Pyroclastlc rock below groundwaler table shows r931st1vx—-
ty values of less than 20 ohm.m.

4) As a whole, survey points and their surrounding area
other than ES~5 indicated very poor but p0831b1e presence
of groundwater. :

TABLE M-4 VALUES OF GEORESISTIVITY READIMG INTERPRETATION
JORDAN, 1LOILO
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2.3.2 Other Water Source
(1) Boro-Boro Spring

When the Study Team conducted the reconnaissance survey
for the existing and potential water source in Jordan, Guimaras
Island, the Study Team got an information that there is a big
spring which supplies a considerable quantity of water for
industrial use and for ship allegedly. The Team visited the
gpring on April 18, 1988.

The name -of the spring is Boro-Boré Spring, and it is
located between Dapdap Point and Cauang, on the western cost of
the municipality of Buenavista which is adgacent to the munici-
pality of Jordan. (FIGURE M-5) :

There is no road along the coast leads to this spring
from the barangay Rizal, Jordan, since the most part of the
coast in this area is a sheer cliff of lime rock, approx1mately
70 to 80 meters in height.

The spring is. accessible from the barangay Rizal, Jordan
through a 17km sub-provincial road, passing through the Buena~
vista poblacion, going tc barangay Dagsa-an, from where foot-
travel across a lime rock hill towards Boro-Boro Spring.

The water springs from a big cavern which faces toward
the 1leilo Strait. In front of the mouth of the cavern a
concrete wall is provided to block sea water intrusion.,

The spring .is owned by a private company, Iloilo Water
Service Corporation. Since water from the -spring is overflow-
ing to the sea and there is no provision of measuring device,
the yield of the spring is not ascertained. :

The spring water is used for drinking purposes especially
for the use of ship, ice making and washing. Alleged customers
are Negros Navigation Shipping Co., Aboitiz Shipping, Iloilo
Haulers, Inc., Iloilo Shipping Port, William Lines, Trans-Asia
Pacific, National Power Corp. Barges 3 & 4, and Fortuna Ice
Plant.

The spring water is transported to Iloilo daily by'barge,
and the average volume of water transported is allegedly 150
cit.m. This has been done since 1970

Although the exact yield of: the sprlng is unknown now,
water available from this spring is deemed more than sufficient
to meet the requirement for Ilojilo Water Service Corporation,
therefore, there will be a possibility to use this spring as a
supplemental source for Jordan Water D1stllct, especially in
drought season. .

M—-18
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The idea is as follows;

To construct a reservoir with an appropriate capacity at
the wharf area in barangay Rizal, Jordan, and transport water
from Boro-Boro Spring to the said reservoir by barge when the
need arises. The consgideration to be taken is as follows:

1) Negotiations with the owner of the sprlng {Iloilo
Water Service Corporat1on) :

The ‘owner of Lhe spring will be undoubtedly very
hesitant or reluctant with such a negot1at1on,
because he will surely be' afraid of an adverse
effect to his business.

2) Negotiations with the municipal authority of Buena-
vista

Because the spring locates in the administrative
area of Buenavista, yet Buenavista has not been
benefited due to the inconvenient location of the
spring.

3) Funding and financial state of Jordan Water Dis-
trict

To construct a reservoir at the wharf area of
barangay Rizal and to transport water from the
spring to the reservoir requires a certain amount
of budget. Can Jordan Water District bear such a
expenses? '

(2 Research and Develobment'of "Water Gallery" for San
Miguel Area '

The barangay San Miguel where the capitol of sub-province
of Guimaras, the District Engineer’s Offlce, DPWH  and Guimaras
Hospital are located has never enjoyed since this area was
developed. These government offices were located at this ares
mainly because of the land acquisition, the most of which were
donated by a charitable land owner.

San Miguel area is situated on a wide open plateau of -
which elevation is approximately 150 m above sea level, 8.5 km
from the Poblacion, and makes 'a  remarkable contrast to Rizal-
Poblacion area where there is less space to accommodate those
government offices, The only problem in San Mlguel is water Y.
Rain water is even ugsed for water source.:

On the occasion of the visit to this area in January
1989, the well engineer of the Study Team observed that the
groundwater level in San Miguel area (in the premises. of Guima-
ras Hospital) was only 1 m below the ground level, even it was

M-—18



2.4

amidst of dry season,

This is presumably because that the rain water is main~
tained in underground layer for much longer time after precipi-
tation due to a favorable geological structure condition for
the preservation of groundwater,

Considering this, it will be recommehded to research into
utilization of the above-mentioned groundwater preserved in a
shallow layer, and to take a developmental action as a trial.

A "water gallery"” illustrated in FIGURE M-6 is one of the
idea to get such groundwater in a effective manner. Dimensions
of each well as well as its arrangement are shown in the sche-
matic drawing. The essential point of this "water gallery” is
the replacement of the soil in the site with much permeable
materials, such as coarse sand and gravels as illustrated in
the drawing.

The expected yield depends the permeability of the soil
in this area. Therefore, prior to design a water gallery, a
pumping test (continuous and step-drawdown test) should be
conducted.

¥hen this water gallery is expected to be successful,
this method will be applied to each governmental office sepa-
rately. Since the water gallery is a system to collect ground-
water in shallow layer from the ground surface, much considera-
tion should be taken for protection of contamination from the
ground surface. Therefore, a certain area surrounding a water
gallery should be reserved prohibiting of construction of
housing and other buildings. Also, special attention should be

- paid for toilet Ffacilities in the vicinity.

Water Quality Analysis

A total of 18 existing water sources were examined during the

field survey. Survey points are indicated on FIGURE M-3 and analysis
“results are shown in TABLE M-5. Two {2} water samples from existing
springs were collected for laboratory analysis.

TABLE H-5 Water Quality Analysis Results

I Wr  pH  EC T-Fe Mo NHgN
.Sample ¢} (-) {us/cm} {ppm) (ppm) (ppm)
Dry Season
M-1 Aguilay 27.8 7.0 630 nil  nil  nil

Spring
M-2 Spring No. 1 28.7 7.0 450 1.0 nil 0.5
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TABLE ¥-5  Water Quality Analyais Results (Cont'd)

WT pH EC | T~Fe Mn. - NH4—N :
Sample (°6) (-} (uS/cm} {(ppm) (ppm)} {ppm}.

M~3 Public Well,

No. 3273-18

Central Elem. : "

School . 29,4 7.0 840 5.0 nil - 0.5
M-4 Dug Well 28.7 7.1 620 0.3 nit 0.3
Rainy Season
M~-1 Aguilay : -

Spring - 27.4 7.2 610 nil - nil

M-2 Spring No. 1 28.2 7.4 400 Tr. - nil
M-3 Public Well, |

No. 3273-18,

Central FElemn.

School 28.8 7.2 740 5.0 -~ 2.6
M-4 Dug Well 27.5 7.2 600 0.5 - nil
M-5 Spring 28.3 7.2 510 - - -
M-6 Dug Well 98.4 7.5 355 Tr, - -

- Teodoro
Spring 28.0 1.4 472 - .- -

- Cueva Spring 27.5 7.5 610 - - -
- Cabadjangan
Spring, Bgy. ' .
Hoskyn 27.5 7.2 382 nil - nil
- Creek beside |
Cabadjangan
Spring 27.0 7.2 550 nil - nil
- Ipil Spring 27.7 7.1 480 - - -

- San Miguel
Hospital

Dug Well :
No, 1 27.3 6.4 2056 nil - nil

bug Well ;
NO. 2 27.2 6.0 180 nil - nil
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TABLE M-5  Water Qualily Analysis Results {Cont’d)

- WT pH EC T-Fe  Mn  NH4~N
_Sample _ £€) (=) (nS/cm) (ppm} (ppm) {ppm)_
- Balading '
soring 27.8 4.7 120 . - -
- Creek at
Balading
" Spring 28.1 4.9 55 - - -
- Singalong :
Spring 27.5 T.0 550 - - -

- Biri Spring 27.5 7.3 430 - - -

The guality of the water sources examined in the field supvey
hag a similarity in character and content and is generally found to
. be favorable for drinking purposes. However, the presence of ammoni-
um nitrogen gives an imdication of possible water source contamina-
tion by wastewater.

Following are the results of laboratory analysis for two exist-
ing water sources.

Guimaras Bulk Sugar

.~ SBanmple Spring No.l {M-2} Installation (Barang Spr.}
‘Date of
Sampling - 5,21.88 10.06.88
Turbidity (FTU). . 1 22
Color (UNIT) nil 40 (apparent)
T8 (meg/1) 352 ' 280
pH {-) 7.5 7.3
_ EC o (pS/cm) 550 510
. Alkalinity as =
- CaClg {mg/1) 256 220
Hardness as
CaC0y  (mg/1) 300 . 239

Major Cations {(meg/l)

Sodiuf 0,05 0.2
Potagsium 0.01 0.01
Calcium ' 4,90 4.4
Magnesium 1.10 0.4
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Guimaras Bulk Sugaf (Cont'd)
Sample Spring No.l (M-2} Installation (Baraug Spr.)

Major Aniouns (meq/l)

Carbonate 0 0
Bicarbonate 5.11 4,4
Chloride 0.8 - 4.4
Sulfate 0.09 0.1

Total 6,00 : _ 5.0

The laboratory analysis indicates that these springs have
typical Carbonate-Hardness Type of geochemical characteristic and
chemical constituents are within acceptable range for drinking pur-
pose. High turbidity and apparent color in spring water of Guimaras
Bulk Sugar Installation are considered to be caused by presence of
clay particles.

3. Conclusion and Recomaendation

The development of the groundwater by deecp well appears to be
impractical because the pyroclastlc rocks are 1mpermeable.

The groundwater in- the ‘study area consists mostly of springs
from the cracks of the limestone formation. Therefore, the quantity
of spring water is not stable throughout the year,

The most possible way to get additional water source for the
Jordan Water District (JWD) is to utilize the existing spring at the
maximum. Fspecially, M-2 Spring is not possible water source to bhe
developed, for which water can be flown down to Town Proper . by’
gravity. In addition, the Barang Spring, owned by the Guimaras -Bulk
Sugar Installation, is also possible source for the JHD. Though ‘the
water of the spring is already tapped partly, its utmost utilization
will he effective., However, a water treatment facilltles_w1ll be
necessary due to high turbidity with white color and some iron con-
tent. '

An effective way Lo ensure water source w1th suff1c1ent vield .
is to get the water from the limestone cavern facing the 110110
Strait or the spring at the Guimaras Bulk Sugar Installation. Howev-
er, proper arrangements with respect to of the water: right is essen-
tial, because the above-mentioned water source is located in a pri-"
vately -owned lot.
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IT. CONCEPTUAL WATER SUPPLY SYSTEM
1. Existing Water Supply Conditions
1.3 Water lse Condition

Six barangays of the Municipality of Jordan are presently
served by water systems, coverage of which is limited to those areas
where houses are clustered in a specific locality. The Poblacion
Rizal water system is administered by the municipal government with a
clientele of 545 households representing B0% of the total number of
households in the two barangays. '

Other barangays which enjoy the services of piped water supply
systems are Hoskyn, Morobuan, Aguilar and Lawi. The coverage  is
however, limited to the houses in their respective barangay centers.
Each system's coverage ratio to the total number of households are:
Hoskyn, 64%; Morobuan, 71%; Aguilar, 44%; and Lawi, 70%, These
systems are administered and mainfained by the barangay government
themselves.,

_ The people not served by the system derive their water supply
from springs, artesian wells, pump wells and open shallow wells,
Rivers and streams are likewise utilized for washing and bathing,
though they are few and far from population centers. In Barangay San
Miguel, which is the capitol of the sub-province of Guimaras, the
District Engineer's Office, DPWH and Guimaras Hospital, are located,
rainwater is even used for water source. For instance, Guimaras
Hospital is equipped with a concrete made rainwater storage tank the
capacity of which is approx1matelg 140 cu.m. All the .rain- water
totaling on the roof of the hospital buildings are being collected
into this storage tank which is situated on the premises of the
hospital. The shallow wells barely supply the demand for hospital

uge.,

Becaiise of high elevation (approximately 150 =m above sea
level), groundwater level is very deep, making it very difficult for
deep wells to obtain and supply sufficient quantity of water to the
people in the area. .

A water district has been formed (1n 1984) but it 18 not yet
operational pending proper documentation, .

As a whole, the present water supply cond1t10ns are inguffi-
cient and unstable due to limited amouni = and seaseonal change of
spring yield, Therefore, new water source development and upgrading
of distribution facilities are indeed important.

1.2 Existing Water Supply Systenm and Problems Encoﬁntéfed'

No precise and detailed draw1ngs of the ex1st1ng water supplv
systems were obtained., Barang Spring, which 1s located in the prem-
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ises of Guimaras Bulk Sugar, Inc.; Cueva Spring; Ipll Spring; and a
spring behind the municipal compound, are the main sources to supply
-the Poblacion-Rizal waterworks system. The spring water behind the
municipal compound is pumped up to a 15 cu.m capacity distribution
reservolr, then flows down to the supply area by means of gravity.
In the Poblacion, since water distribution is made possible solely by
means of gravity, the system’s expansion is limited to houses located
in the relatively low areas. Also, since water supply from springs
decrease during summer, the system cannot provide adeguale water
during that period,

Existing transmission and distribution pipelines have been laid
~from 1966 to 1969. They are all made of GI pipe, sized 1~1/2" to 3",
and the total length is_approximately 3 km.

2. Water Demand Projection
2.1 Criteria

The supply amount of the existing water supply system could not
be determined due to the absence of flow meter. In this regard, the
present per capita unit water consumption is assumed to be 90 lped
taking into account the locality and standard of living, and this
‘assumption 'is within the range of commonly adopted figure as de-
‘seribed in the LWUA Methodology Manual,

Design unit water consumption by consumer type is thereby
estimated in accordance with the said Manual, as follows:

- Domestic per capita unit water consumption is estimated at 100
1pcd in the vear 1995 with an annual increase ratio of 2% from
1988 to 1990 and 1.5% from 1990 £o 1995 against 90 lpcd in
1988,

-  Commercial unit water consumption is estimated at 1.4
cu.m/connection/day with its connection density ratio of 1.2
per 100 inhabitants.

- institutional unit water'consumption in 1995 is estimated at
5.2 cu.m/connection/day with its connection density ratio of
1.0 per 2,000 inhabitants in the service area,

The existing water supply system was consiructed in 1866 to
1969 and partial improvement/expansion took place as the service
connections increased year by vear. In this regard, the ratio of
unaccounted-for water is assumed to be 40% of the total distributed
amount, which is the LWUA standard ratio for old and new combined
pipelines,
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2.2 Areas to be Served

The target year for water supply planning is set for the year
1995 for the purpose of intermediate water supply development/im-
provement..

With regard to the planned service area in the said target
vear, priority shall be given to the densely populated area with the
immediate improvement of water supply conditions under the aged
existing water supply facilities. The present service area, which
covers Poblacion and barangays Hoskyn and Rizal, is likewise desig-~
nated as the planned service area., Inclusion of unserved barangay to
the water supply service area shall be considered upon accemplishment
of the intermediate improvement.

2.3 Population Projection

The National Economic Development Authority (NEDA)} has project-
ed the municipal population in each calendar year from 1981 to 2000
based on population census it conducted in 1880, The municipal
government, on the other hand, does not have such projected data for
the targei vear. ' '

Oﬁing to this data limitation, the NEDA popunlation projection
is adopted as principal data. o

Percentage share of barangay population to the municipal popu-
lation is assumed to be the same as that of the 1980 census result,
The result of population projection is shown in TABLE M-6.

TABLE M-8 Populatbion Projection of Service Area

o s et ke A b Uk e T il e O e o e e e e T My Sk O e A e P o v W A h e A R e

, :\ - L ) Service Area oo
Year ,Municipality . “pohlacion : Hoskyn : Rizal : Total

e e e et on e e e e ke Ak P I A o e e ek Mk WAL ot e Mk PR Dva m R A T g 7 et B L SE da T ase o

1980 36,014 2,245 + 1,434 : 1,898 @ 5,577
1985 40,470 2,620 : 1,810 : 1,130 : 6,260
1890 44,630 2,790 1,780 : 2,360 : 6,930
1995 48,340 3,010 1,920 : 2,550 : 7,480 ;

e et o B o "k AP ot Y o £ e e e P ot s e A e i o AT T i o s ey P g e dcn oot T UL T A T MLE T S owm e kb e vy T e Dl T
N N T NN LN NI NN R I L R L N N R L L L L S S e i o e v i D o ek e

With regard to the water supply service ratio, the municipal
government is presently serving a clientele of 5456 households, which
is eguivalent to about 80% of the present service area or about §0%
of the planned service area. Considering the principal objective of
this intermediate improvement, the water supply service ratio is
assumed to be 80% of the planned service area population.

Average number of persons per household is assumed to be 5.00
in 1995 bhased on the standard Figure adopted by NEDA.

M- 26



4.4  Water Demand Projection

The future water consumption in 1995 is estimated based on the
aforementioned planned service population and design unit water
consumption by consumer type.

The estimated number of connection and future water consumption
are shown in TABLE M-17.

TABLE M-7 Water Consumption in 1995

Servipe'Area :Poblacion: Hoskyn Rizal Total
Served Population 2,410 1,540 2,040 5,990
¢ No. of Connecltion : : : :
Domestic : 482 : 308 408 : 1,198
Commercial : 29 : 18 : 24 71
Institutional : 1 : 1 1 3
Total : 512 : 327 433 : 1,272
1 Watér Consumption :

{cu.m/day) : : : :
Domestic : 241 : 154 204 599
Commercial : 41 : 25 34 100
Institutional : 5 : 5 : 5 15

Total : 287 : 184 243 714

: Unaccounted-for : : : : _
Water : 191 : 123 162 476
TOTAL : 478 : 307 405 @ 1,190

o arm e ke et e e WAt e i s £ ok ik e e e i e T o e i i e o e i e ik e o e mn T e e e e oy e S e amr Tt T o e A

The ratio of the daily maximum watef demand to the daily aver-
age water demand is determined in relation to the planned service
population based on the LWUA Methodology Manual as shown in TABLE M-
8.

TABLE M-8 Demand Yariation Factor for
Daily Maximum Water Demand

e e i peief b e sl el oo el S At e

. . Ratio
Service Population (Daily Max./Daily Ave.)
. Less than 30,000  : 1.30 : 1
. 30,000 to 200,000 : 1.25 1 1
: Over 20,000 : 1.20 1 1

Rl il -l i o e - ettt el i fieefeiiee=p =g 2o e
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The estimated daily maximum water demand is shown in TABLE M-9,

TABLE H%Q Daily Maximum Water Demand‘i'
Service Area Water Demand - (cu.m/day) |
‘Poblacion ' 620
Hoskyn 1 400
Rizal : 530

Total 1,550

e e LT e e P R R P et

. The peak hour water_dém&nd is estimated in pro- portion to the
daily maximum water demand and service population in accordance with
the LWUA Methodology Manual as shown below: - :

13

C (Peak Hour Demand x 24)/(Daily MaXimum'Démand)_

1

2.2 ~0.3 x log (Service.Population/1,000)

The ratio of peak hour demand in the year 1995Jis_ca1cﬁléfed'at
1,97 and the peak hour water demand is estimated at 3,050 cu.m/day.
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3._Prépﬁsed ﬁhtgf Supply Facilities

3.1

Basic Approach for Water Supply improveaént

A3;1}1 ‘Conditibns and=Coﬁatrainta

The conceptual plan for water supply improvement is

fooused on major water supply facilities, such as water source,
‘main  transmission and distribution pipelines, and reservoir.
-Branch. lines, service connections and fire hydrants are like-
"wise excluded from conceptual planning. However, following

conditions are taken into account as much as possible:

(1) Low cost in construction, operation and maintenance,

{2) Sessonal fluctuation of source capacity wxli not serious-
ly affect stable water. supply, -

(3) ~ Watér source will be located within the administrative
"boundary of respective municipality.

3.1.2 Hétér SourCeIDevelobnent

Although water supply facilities managed by Jordan Water
District supplleq two distriets, (pobulacion and Rizal), in dry
season serioug water shortage often occurs due to the lack of

water production of the springs which they depend on,

“Through field survey and hydrogeologlcél survey carried

“out in this project, some springs were found at mountainous
_area, in splte of thé capacities are small. Among them, Biri

spring and Balading spring have relatively large capacities and
they are 98 1/m1n, 60 1/min respectlvely,

_ But Baladlng sprxng was regarded as 1nadequate for drink-
ing ‘water because of its high pll value and high iron content,
and it is also located in mountainous area, about 8 km far from
poblacion.

" Though most of the wells in this area are small scale
shallow wells and large capacities can not be expected, one
deep well (Teodoro Deep Well : Depth 81 m) situated in the site
of lime factory whlch can be utilized as effectlve water
source.

Therefore, for. the water. source for Jordan, small scale

- springs, scattered in mountainous area and hill at the back of

Rizal, shall be fully utilized and the spring water will be
gathered ‘and delivered to each district, namely, poblacion,

Rizal and Haskyn,

Sprlng water obtained from mountainous area will be
gathered in reservoir located in Poblacion and served mainly in
poblacion area.
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3.2

Water obtained from springs at hill of Rizal and deep
wells will be delivered mainly to Rizal area through existing
reservoir,

1pil spring will be fully wutilized for Hoskyn area.
Existing spring at Hotel in Hoskyn can be congidered as an
additional source. Transmission and distribution pipes will be
replaced due to small diameter.

. In spite of the completion of these scheme, daily maxi-
mum water demand can not be fulfilled and another water source
development will be needed. In this project, feasibility for
another water source development seems suspicions, ‘therefore
the scope of this project must be limited to the sources deemed
feasible,

Plan for lmprovement of Water Supply Facilities
3.2.1 Water Source Facility

Barang Spring

Intake box of spring will be reconstructed and spring water can
be fully utilized.

Sand filter and pump facility will be installed and spring
water will be pumped to reservoir.

Sand filter: ¥ 6.5m x B 6.5m x D 2.5m : .
Pump @ ¢ 50 mm x 0.2 cu.m/min x 40.0'm x 3.7 kW, 1 unit

Teodoro Deep Well

Intake pump facility and elevated tank will be constructed.

Submersible water pump for deép well:
g 50 mm x 0.15 cu.m/min x 60.0- m x 3.
X

7 kW,
Elevated tank: RC, W 3.0 m x B 3.0 m x H 3.0

1 unit
m

Biri Spring
Intake dam and intake pipe will be installed,

Intake dam : W 15.0 m x H 2.0 m
Intake pipe : ¢ 300 mm pipe, 1 = 25 m_

M-2 Spring

Existing intake weir will be improved and intake box will be
built. : ' '
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Mmﬁ_SQring

Intake,box will be constructed and intake pipe will be in-
stalled.

Aguilay Spring

Pump facility will be renewed and spring water, mixed with
cueva spring water, will be pumped to reservoir.

I3

Ipil Sgring

Intake box will be reconstructed and pump facility and elevated
tank will be installed.

' Oabadiangan Spring

Pump Facility and elevated tank (V=20 cu.m) will be installed.

SDfiﬁg behind the hotel (Hoskyn area)
TIntake box will be built.
3.2.2 Transmission Facility
Following iteﬁs will be constructed:
(1) Transmission mains

From M-~2 spring to the jﬁnction point with M-5 spring:
g 100 mm pipe, 1= 1,500 m

From M-5 spring to the juhction point with M-2 sgpring:
4 100 mm pipe, 1 = 500 m

From new junétion box of M-2, M~-5 spring to Jordan reser-
voir:; ¢ 150 mm pipe, 1 = 2,000 m

From Biri spring to Jordan reservoir:
¢ 100 mm pipe, 1 = 1,000 m

From Barang spring to Rizal reservoir :
4 100 mm pipe, 1 = 1,000 m

From Cuera sﬁring to Aquilay spring:
¢ 100 mm pipe, 1 = 1,000 m

From Teodoro deep well to new reservoir:
¢ 100 mm pipe, 1 = 1,000 n

From'Jbrdan réservoir to Rizal reservoir:
¢ 150 mm pipe, 1 = 1,000 m
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From Aguilay spring to new reservoir:
g 100 nm pipe, 1l = 200 m

{2) Junction box
New junction box will be constructed at the junction
point of M-2, M-§ spring:
W3.0mx LH.0mxH3I5Hnm
3.2.3 Distribution Pacility
Following reserveoir will be newly built,
- New_reservoif_for-Jofdén‘disfrict will be constructed on
the hill at the south of poblacion area. Capacity will

be equivalent to 15% of daily maximum water demand of
poblacion area.

RC, W 6. 0 mxL60mxD3.0n, 108 cu.m
Elevatlon + 30,0 n

- New reservoir for Rlzal dlstrlct wlll be constructed on
the hill behind municipal compound.

RC, W 5,0 mx L 5.0 mxD 3.0 m,.?5 cu,m’
Elevation : +20.0 m

Following distribution pipes will be installed:

4 150 mm pipe, l= 3,450 n
¢ 100 mm pipe, 1=-1,750 B

3.2.4 Reguired Water Supply F30111t1e8

Layout of maJor water supply facllltles is_shbwn in
FIGURE M~7, flow diagram of facilities in FIGUREd M-8, 9, 10
and etail of distribution pipeline in proposed service area in
FIGURE M-11. ' '

Size and quantity of required facilities are listed
below: : C

(1) Water Sourcé Facility .

Following facilities will be constructed and installed
for each sprlngs and wells. '

- Barang Spring
Intake box

Sand filter : W 6,5 m x B 8.5 mxD2.5 ﬁ
Pump: 4 50 ma x 0.2 cu.m/min x 40.0 mH x 3.7 kW, 1 unit
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- Teodoro Deep Well

Pump: ¢ 50 x 0.15 cu.m/min x 60.0 mH x 3.7 k#, 1 unit
Elevated tank : RC, W 3,0 m x B 3.0 m x H 3.0 m

- Biri Spring

Intake dam: W 15,0 m x H 2.0 m
Intake pipe: ¢ 300 mm pipe, 20 m

- M-2 Spring

Intake weir
Intake box

-  MW-5 Spring
Intake box
- Aguilay Spring

Intake box
Pump facility

- Ipil Spring
Intake box:'
Pump facility
Elevated tank

- Cabadjaangan Spring

Pump facility
Elevated tank : V= 30 cu.m

~  Spring behind the hotel at Hoskyn
Intake box
{2) Trensmission Facility
Following items will be constructed.
~  Transmission mains
¢ 100 mm, 6,200 m
g 150 mm, 2,000 m

- Junction box :
W3.0mx LB0DmxHI.Omnm
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3.3

(3) Distribution Facility

Reservoir
Poblacion Area (108 cu.m)
- Rizar Area’ (75 cu.m)

Elevated Tank
Hoskyn Area-} {18 cu.m)
Hoskyn Area-2 (30 cu.m)
Distribution pipe will be installed as follows.

¢ 150 mm pipe, 1= 3,450 m
¢ 100 mm pipe, 1= 1,750 n

Rough Cost Estimate of Major Water Supply Facilities

'3.3.1 Unit Construction Cost

‘Unit -construction cost of required facilities is based on
the "In-Place Cost of Waterworks Materials" (as of Janunary
1989) of LWUA. Any unit cost not shown in this list is re-
ferred to "Unit Price Manual - Water Supply Feasibility Stud-
jes" {July 1983) upon consideration of price escalation that
15% per annum upto 1987 and 7% per annum from 1987 as adopted
by LWUA.

All construction costs are estimated in Philippine Pesos
and the total cost is only converted into U.S, Dollars and
Japanese Yen based on the following exchange rate as of Septem-
ber 1989. :

U.5. $1.00 = Yen 145.70 = Pesc 20.78

. Unit costs used in rough cost estimate are attached in
Appendix-5.

3.3.2 Rough Cost Estimate

Faéility - Cost
. {Thousand Peso)
Water"éburce
Barang Spring:

Intake box {6.5 cu.m) 11.0

Sand filter .

{(6.6m x 6.5 m x 2.5 m) _ 203,9

"Pump (0.2 cu.m/min x 40.0 mH, 1 unit) 400.0
Teodoro Deep Well:

Pump (0.15 cu.m/min x 60.0 mH) 400.0

Elevated tank {27 cu.m) 208.8
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Facility Cost
{Thousand Peso}
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Biri Spring: :
Intake dam (1.5 m x 2.0 m) 101.4

Intake pipe (4 300 mm, 25 m) o 28.0
‘M-2 Spring: ' ' '
Intake weir 16.0
Intake box (6.5 cu.m) 11.0
M-5 Spring
Intake box (6.5 cu.m) 11.0
Aguilay Spring _ _
Intake box (6.5 cu.m) 1.0
Pump (G.1 cu.m/min x 10.0 mH) 300.0
Ipil 8pring _
Intake box (6.5 cu.m) o 11.0.
Pump (0.06 cu.m/min x 20.0 mH) 150.0
Elevated tank (18 cu.m) . - 139.2
Cabadjangan Spring o
Pamp (0.1 cu.m/min x 20.0 mH) 300.0
Elevated tank 232.0

gpring behind the hotel at Hoskyn
Intake box (0.5 cu.m) 11,0

Transmission Facility
Transmission line

(¢ 100 mm, 6,200 m) ‘3,100,0
(¢ 150 mm, 3,500 m} : 2,2056.0
Junction box (52.5 cu.m) ' 130.3
Distribution Facility
Reservoir
Poblacion Area (108 cu.m) 835.2
Rizar Area (75 cu.m) 580.0
Elevated tank
Hoskyn Area-1 (18 cu.m) 13%.0
Hoskyn Area-2 (30 cu.m) 232.0
Distribution Line
(¢ 100 mm pipe, 1,750 m) 472.5
{g 150 mm pipe, 3,450 m) : 1,863.0
(¢ 100 mn valve, 6 pcs.) 27,0
{¢ 150 mm valve, 12 pcs.) - 68.4
Total 12,191.7
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_ Total conétruction cost for improvement of major water
supply facilities is estimated at approximately 11.2 million
Pesos {78.9 million Yen or 0.54 million U.S. Dollar).
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APPENDIXL-1

ORGANIZATIONS

AKELCO

BCGS
BMGS -
BOW
BWD

CAA :
CAPELCO :

DECS
DELMES

DENR :
DED T
DPWH :
DOH :

GOJ
GOP
GUIMELCO

ILELCQ | :
WA :

JICA
J¥D

KWD

LIST
LiUA

MI¥D
MHS
MNR

NAGIAD
NAWASA'

- NEsO
NEDA
NHA
NIA

ACRONYMS AND ABBREVIATIONS

Aklan Electric Cooperative, Inc,

‘Bureau of Coast and Geodetic Survey

Bureau of Mines and Geo-Science
Bureau of Public Works {now DPWH)
Barangay Water Program

Civil Aeronautics Administration
Capiz Electric Cooperative, Inc.

Department of Education, Culture and Sports

Don Eugenio Ladrido Memorial Elementary School
Lawbunao, Iloilo

Department of Environment and Natural Resources
District Engineer’s Office, DPWH

Departuwent of Public Works and Highways
Departnent of Health

Government of Japan
Govenment 'of the Republic of the Ph111ppxnes
Guimaras Island Electric Cooperative, Inc.

Iloilo Electric Cooperative, Inc.
Ihajay Waterworks Association

Japan Ihternatiénal Cooperation Agency
Jordan Water Distict

Kalibo_watér District

Lambunao Imstitute of Science and Technology
Local Water Utilities Administration

Metro Iloilo Water District
Municipal High School '

Ministry of Natural Resources

National Council on integrated Area Development
National Waterworks and Sewerage Authority

~{now MWSS and LWUA) |
. National Census and Statistics Office

National Economic and Development Authority

:  National Housing Authority
National Irrigation Administration
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NPC . National Power Corporation

NWRC ¢+ National Water Resources Council

PHO : Provincial Health Office

PSPC '+ Panay State Polytechnic College

PWD :  Pilar Water District

RCWD :  Roxas City ¥ater District

RHU :  Rural Health Unit _

RWDC ¢ Rural Waterworks Development Corporation
RWSA : Rural Waterworks and Sanitation Association
SEAFDEC o South ~-East As1an Fisheries Development Center
SIPC : Southern Iloilo Polytechnlc College

upv : The University of the Philippines=iﬁ Visayas

USAID +  Upnited States Agency for International Development

TECHNICAL TERMS

MAMSL, mamsl : Meter Above Mean Sea'Level
GI +  Galvanized iron.(pipe)
MBGL, mbgl : Meter Below Ground Level

PNSDW . Philippine National Standard for Drinking Water

PVC i Polyvynil chloride (pipe)
UNITS

cm : ceutimeter

cm/sec : centimeter per second
cu.m : cubic meter

cu.n/day :  cubic meter per day

cu.m/month : cubic meter per month

FTU : formazin turbidity hnit
" ha : hectaéE'
hr :  hour
kn : kilometer
kw : kilo watt _
KWH : kilo watt hour
1/day or .
liter/day : liter per day
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1/win or .

Yiter/min ¢ liter per minute
1/sec or : .
liter/sec : liter per second

1ps 3 liter per second

1pcd : liter per capita per day
mit + meter in Helght

ns/cm : micro siemens per centimeter
mm ¢ millimeter

I ¢ meter

m/second '+ meter per second

mn/year : millimeter per year

cha-m :  ohm meter

S¢.CH.8ec ¢ . square centimer per second
sq.km : sguare kilometer

. square meter

8q.0
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APPENDIX~2

LIST OF OFFiCIALS AND PERSONS CONCERNED

LOCAL WATER UTILITIES ADMINISTRATIONS {LWUA)

Ricardo T. Quebral
Porthos P. Alma Jose

Vitaliano J. de la Vega

Alfredo B. Espino
Jesus R, Gomez

Eriberto R, Calubaqguib

Gerry Sullano
Rdberto B. Binag
S5alvador C. Ner
Cezar P, Cruzado
Reniio Navarro |
Aristotle Doctor

Armando T. Fernandez
Edwin T. Ruiz

Rolando A. Grospe

Isagani S. Capai&d
Ver Bombeta |
Franco ¢. Bula, Jdr.

Vina Sebastian

Administrator

‘Ex-Adninistrator

Deputy Administrator,

Engineering Services .

Manager, Project Management Office.
Manager; Planning Department
Manager, Walter Resources D1v1510n,
Planning Department -
Manager, Project Identlflcatxon
Division, Planning Department
Manager, Water Systems Development
Division, Planning Department
Prof. Engr. D, Water Resources
Division, Planning Department
Hydrogeologist, Water Resources

- Division, Planning Department

Water Resources Division, Planning
Department
Water Resources D1v181on, Plannlng
Department

‘Manager, Construction Department

Manager, Wells Construction Division,
Construction Department - = :
Agst. Manager, Wells Construction
Division, Constructlon Department
Prof. Engr. D, Wells Constructlon
Division, Constructlon Department
Drilling Engineer, Wells Constructlon
Divisionh, Construction Department
WpPO-D, Water District Formation
Division,_ReguiatOry Services

Water District Formation

Division, Repulatory Services

NATIONAL IRRIGATION ADMINISTRATION (NIA)

Domingo B. Pato-on

Sergio Agting

Manager, Operation Pivision,

Regional Office, Iloilo

"Senior Engr. B, Planning Section,
. Regional Office, iloilo
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| - DEPARTMENT OF PUBLIC_WORKS AND HIGHWAYS (DPWH )

Fldmina Tupaz
Rodolfo Canastillo

Emilio_Rosada:
Rodolfo Poilentes_

Modesto . Intoy
Criselda R. Roldan

MALAY. AKLAN

Hen. Regeiio Aguirre .
Sergio 5. Prado

IBAJAY, AKLAR
Hoﬁ, Joeben Miraflores

Josue Alhar Sifiel
- Jesus P, Venus

NEW WASHINGTON, AKLAN

Hon. Eriberto Venus
Dodgie Pastrana

KALIBO, AKLAN

“Hon. Allen S.VQuimpo
Robert L. Cheng

Avelino M. Domingo, Jr.

BANGA, AKLAN

.Hon. Segric T. Rigodon

IVISAN, CAPIZ

Hon. Mely Yap

Renato Quiachon Villareal:

Romualdo U. Diestre

 District Engr., lst DEO, Iloilo

Asst, District Engr., lst DEOQ,
Iloilo

¥ell Drilling Supervisoer, lst DEC

1loilo

District Fngr,, DEQ, Guimaras
District Engr., DEQ, Aklan
Civil Engr., DEO, Aklan

Municipal Mayor
Vice Mayor

Municipal Mayor
President, Ibhajay RWSA
System Superintendent

Municipal Mayvor
General Manager, New Washington
Water District

Municipal Mayor

Chairman, Board of Birectors,
Kalibo Water District

General Manager, Ralibo Water
District

Municipal Mayor

Municipal Mayor
Vice Mayor
Municipal Treasurer
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PONTEVEDRA, CAPL1Z

Hon. Jose Avelino 111
Raguel Olandia
Manuel T. lcang

PILAR, CAPLZ
Hon. Porfirist Perez

Roberto C. Alba
Remo J. Benliro

ROXAS CITY, CAPiZ

Hon. Juliano A. Alba
Ardisli &, Ambrosio
Alberto Pestano

SARA, 1LOILO

Hon, Neptali 5. Salcedo
Elmo 5. Escrupulo

LAMBUNAO, ILOILO

Hon. Vicente L. Ramirez :

Hon. Raul Roncesvalles
Wilfredo G. Pilla

LEON, ILOILG

Hon. Ludovico C. Cabado
Florencio C. Sajo, Jr.
Salvador Villan

Brenda G. De Guzman

Lorna C. Cadiz

MIAGAO, ILOILO

Hon., Erlinda N. Britanico:

Hon. Alfredo Monsale
Rafael Fabilo

Municipal Mayor
Planning and Development Coordinator
Member, Board of Directors,
Pontevedra Water District

Munlclpal Mayor

General Manager, Pllal Water District

Member, Sangunian Bayan

.City Maybr

Asst. City Engr., CEO
General Manager, Roxas City

" Water District

Municipal Mayor
Manager, Municipal Waterworks

Municipal Mayor _'

Member, Sangguniang Bayan
Municipal Planning and Development
Coordinator

Municipal Mayor

Municipal Secretary

Municipal Planning and Pevelopnent
Coordinator.

. Pergonnel Officer De31gnate

Statiatician, Office of the Mayor

Municipal Mayor

Member, Sangguniang Bayan
Municipal Planning and Development
Coordlnator
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JORDAN, SUB-PROVINCE GUIMARAS, ILOILO

Hon. Lec T. Espinosa
Cresente Chavesz
Remy G. Tamson

Glicerio Gaylan

CONGRESSMAN
Hon. Alberto J. Lopez

“Gerry B. Yucon

Municipal Mayor
Ex~Mayor
General Manager, Jordan Waler
. District
Land Owner, Ipil Spring, Hoskyn

Congressman, 2nd District,
Province of Iloilo
Secretary to Congressman Lopez

- PROVINCIAL GOVERNMENT OF ILOTLO

Augustus T. Bacabac
‘Alfredo de Guaman

SUB-PROVINCE OF GUIMARAS

" Dr. Catalino Nava:
Dr, Alfledo 8. Javier
Dr. Gregorio Sancho

1LOILO CITY, ILOILO

Moises G. Molen, Jr,
Ernesto J. Caberoy

OTHERS

Gerardo S. Solas

Satoru~Fukﬁmoto

Df. Yoshifumi Yashiro

Secretary to the Governor
Provincial Planning and Development
Coordinator

Governor

Guimaras Hospital

Asst. Provincial Health Officer,
Guimaras Hospital

General Manager, MIWD
Personnel Officer, MIWD

Superintendent, Southern Iloilo
Polyvtechnic College, Miagao,
Iloilo

Asst. Manager,; Aguaculature Dept.,
SEAFDEC, Iloilo

Aguaculture Expert, SEAFDEC
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APPENDIX~-3 UNIT CONSTRUCTION COST

e e . tim e o A e e o e fem Vs ke . Y (i AT AR T 7R Ty e 2o e e AL A o ARE T bt S R At A o o VR A R o A AL YRS L P R e Ad o e s

Materials Unit In-Place Cost’
Pipeline
for 150 psi ' :
400 mm (steel) LM ' 2,040
350 mm (steel) LM 1,910
300 mm (steel) LM 1,120
250 mm (steel) EM ' 930
200 mm (steel) LM 750
150 mm (PVC) = M - 630
100 mm (PVC) LM 500
for 100 psi .
200 mm (steel) LM 630
150 mm {PVC) LM 540
100 mm (PVC) LM _ 270
Butterfly Valve R
400 mm pc. ' 60,000
350 mm pc. 49,000
Gate Valve T
3060 mm- ' . pc. . 15,000
250 ‘mm C pe. 11,000
200 @mm - pe. 8,500
150 mm pc. 5,700
100 mm pcC. 4,500
Resefvoirs . : L
Steel, Elevated cu.m ' 5,500
Concrete, Elevated cu.m : 5,800
Concrete, Ground Cu.m 1,830

L it = e e e o ok o Tk A e et o B T Yo T St Ay dmn o By o o e bk LR o i BN Fon, AT W S R e o

Depth (m} ’ : Casing Size {(am

200 250 . 300
40 234 306 359
60 413 503 593
80 413 h21 629
100 485 . b29 7565
120 557 719 881
140 629 809 989
160 701 8ag 1,095
180 773 989 1,222
200 845 1,078 1,330
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TABLE-3 Deep ¥Well Puep Stations Costs (Thousand Pesos)

orm T e v e iy ok oA R Lorm ek e e B e A S AL L A L AT LR LR AL M Lnd R A Ad ) el Lim e e Al i e o e P Stn o PR e Ln R SR Yo P

kW Electric Motor Drive Diesel Engine Drive
7 519 596

15 635 750

22 731 866

28 827 981

37 904 1,096

44 962 1,173

51 1,019 1,250

e v s o e e T AR ot AL i LR v L R A £ P P R S AR e e A . 4 e T p B o e e . TP Mt TR = R . A T A W i T A R o e R

C= (42.6 - 8.08 logQ) x H “0.305 (logq - 0.7)°(6/H-0.20)
where, C ! Cost {thousand Pesos) .
G : Design Capacity (lps)
H : Total Dynamic Head (m)

i e o e e i R ik A U LR e oy Tt e o i ko Bk L L R e £ B D B S i T o L R T L i R s e

it v A o A T e o e e S e A S e i A R L R T it e e A e S e e L A T L P e e

Hater Flow Max. Chlorine Unit Cost

Condltlon Dosage (kg/day) (Peso)
Constant 22 112,300
Constant 45 138,400
Variable 22 169,100
Variable 45h 193,800

et e Ak St T T Ll o M At e e e A i L o AT S LR o S T A R o AR T e e T e L O T A oy T AL R e T af b L R g

e o et e e et AR Ak Ak Mt Aim o ma A fm o Sk o R e T Bk T S Y e o e e o T R v L s e L ) e o e

Iten Unit Unit Cost (Peso)
Earthwark .
Rock Excavation cu.m 170
'pommOH'Excavation_ cu. i 70
Concrete Work
Concrete 4,000 psi cu.m 1,650
Concrete 3,000 psi cu.m 1,380

-.,...n-..-_.-...-r...__..........-...a-..—.,,_-...-...--..-......_,_--‘........_--._.__..-_._.....—.-.-a-._m.-...........
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APPENDIX 4

IHPLEMENTING ARRANGEHENT ON :uz ?£cENicAL COOPERATION
FOR ' '
THE GROUNDHATER DEVELOBPHENT siﬁnw'ru PANAY ISLAND
IN

THE -REPUSLIC OF THE PHILIPPINES

AGREED UPON BETWIE
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND '

THE LOCAL WATER OTILITIES znuznxsng?ion

hznila, December 9, 1987

| ok &
L VRN 3
v N\ S P :
ﬂsrth{s F.lA1ma Jose Thuhiko Yamashita
' Leader, Japanesg

ministrator.
Uocal Water Utilities CFreliadinary Survey Team
Adminisiration : The Japan Interpational
Cooperation Agency
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111,

LAV

Ii.

INTRODUCTION

" In. response to. the request_b{:the Government aof
the Republic.e? the Fhilippines: {hereinaiter referred
te as "GOF*), the GBovernment of Japan {(hereinafter

‘referred to as  "G0OJ") has decided %o conduct the

Groundwater Development:Etudy !n'Fanay Ieland in the
Fepublic-of the Fhilippinez (hereinafter referred to as
"the Study") and exchanged the Notes Verbales with the
BOF concerning the implementation of the Study,

The . Japan International Cooperation Agency
thereinafter referred to as "JICA"), .the official
agency rezponsible for the implementation of the
technical cooperation programs of G0J, will undertake
the Study in accordance with the relevant laws and
regulations enforced {n Japan.. On the part of GOF,
Local - Water tilities Adminisiration (hereinaiier
referred -to as “LWUA"! shall sch as the countacpark
agency  to .the Japanese Study team and alsoe  as
coordinating bedy in relation with other governmenial
and: non-—governmentzl  organizatiens concerned for the
smooth  implementation of the tudy. The present
document constiiuies. the implementing arrangement
betwesn JICA and. LWUA under the. adbove mentioned Notes
Verbales eikchanged between the Lwo governments.

OSJECTIVES OF THE STUDY
1. Yo evaluate ihe groundwater developmeni potential

for municipal water supply in Fanay Island

2. - To ransfer technolcgy. to the Fhilippine
tounterpart personnel in the coursz of the Study.

THE STUDY AREA
The Study area will  cover  thirfeen  (13)

municipalities in thres (3) provinces of Fanay Island.
Four (4} municipalities will be selected {for test well

drilling and relsted investiigation.

SCOFE OF THE 5TUDY

Séape of the Eiudy will include the following:

1. data cellection and review

I socio-economy

2 land .use

3 development plans

4 physical condiiions

a. topegraphy

b. hydrology and meteorology
c. geology and hydrogeclology
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1.5 water supply and demand
1.6 water supply Facilities
1.7 previous studlies on qraundwa;er

2. field survey
<1 recann31sance
a. topography ' L
b. hvdrology and mnteorology
C. oeology and hydrogeology
d. exisiing water supply facilities

2.2 electrical sounding
2.3 water quality. analysis for existing wel’a
2.4 well inventory and groundwater leval
observation _ :
2.5 discharge measurement of surface water
3. ansalysis and evaluat ‘on of groundwater and

recommencations
3.1 hydrogsoleogical analy- :
3.2 oroundwaier development potential
2.3 water demand {forecast
3,4 recomnmendations

4. test well drillihg and rela»ed investigation jor
selacted municipalities .
4.1 preparation of £mp1ementa*ion prcgra

4.2 execution of. observalion holes’
4,3 execuiion of test well canssruc*ion
4.4 observaiion and analysie

a. geological loggings.

b. pumping tests

e, water quality analysis
d. analysis of test wells

5. groundwater supply sys.en
.1 conc=pbual water supply syshen
3.2 rough cest essima e o‘ the systemn/

STUDY SCHEDULE

The Siudy will be conducaed !n gcccrdance Wiuh the
tent a;ive schedule attached in ANNEX TI. . :

REFORTS

JitAa will prepare and subwi* ‘the Tollowing reports
to LWUA in Englisﬁ. .

1. Incepiion Report (10 copies} _
At the= beginning oi the field survey

W}

. Frogress Reporit (10 cop}as)
At the middle of the fleld survey
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VIID'

3. Interim Report o copies})
At the end of the field survey

LHUA will submist to JiICA its comments within one
month after the receipt of Interim Report

4, braft Final Repor:t {10 coples)

LWUA will provide JICA its comments wiihin one month
aftgh receipt of 4he Draft Final Repori

5. Final Rebort {30 coples)

Within tiwo moniths after recelipt of the comments on
the In-aft Final Repori by LWUA.

UNDERTAKING  OF SOF

In agcordance with 4he Notes Verbales exchinged
between the GOJ and GOF, GOF shall accord privileges,
impunities and oXher benafits to the Japanese Study
Team  and,  through %ihe authoriiies concerned, take
nacessary measures fo JFacilitate smooth conduct of the
study. SR

i, (1) BOF 'shall be responsible for dealing with
' claims  which wmay be brought by the *third
parties againsi the members oF the Japanese

tudy team and shall hold them harmless in

respect of claims or liabilities arising in

the course of or otherwise connected with the
discharge of theipr dutfes in the laplementation

of the tudy, ‘except when such claims or
1labilities arising 4rom the gross negligence

or willful wmisconduct of the above mentioned

- members, ' :

{2) GOF shall sacure the safety of the Study team
during the implementation of the Study.

"2, LWUA shall a% i%s own expense, provide the Study

team with the following, in cooperation wiih other
agencies concerned:

s

{1} Available dita and information relatsd %o the
Study shown in IV.1 :

{2} Counterpart personnel

(3} Adminisira*ive and technical support staff

-
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{4) suitabie office =pace 3in Hanila {ncluding
appropri ate Furnishings and sub-oiiices in
Fanay lsland. ’ : : )

83 Credehéfals ~or  idéntification cards . to ' the
members of the Study team : :

(6} Two. service ‘vehicles with drivers {for entire
duration of the S~udy : :

Lwua shall mmPe necessary arrangement' with other
governmental ,ﬁnd ‘non=governmental orpanizations
concerned for the 4ollowing:

(1} To secure the safely of ithe wmembers . of ithe
Japanese Study team . '

{2) To secure permiit -for the_;membgrs_-o{- the
Japanese Study team to enter,. leave and sojourn
in the rhilippines for the duration oi their
zssignmenis therein : -

{3) Yo exempt the members of ihe Japanese Study

team from taxes, dutfes, ¥eos and other charges
on egquipment, machinery and other materizls
brought into the Philippines for the ccnduch of
the St udy .

(4) To . ex empt the' members of  the. J;panese study
team from {income ta¥ . and charges of any king
imposed on or in conn?c~ion_u1 h any emolumeni
or allowance paid to the members of . the
Japanese tudy team For . their servides in

- connection with the imp]enen~a-$on oé the Study

{3} Yo provideglthe necessnry facilities +o 4he
" Jepanese Situdy team for remitiance as well as
utilizaktion oF the Funds introduced into the
Fhi‘ippines from Japan in. connection with the
implementation of the Study

{6) To secure permission for entry into private
properties or other areas for the conduct of

the Study
{(7) To secure pérmlssibn to take ‘all data and
documents related to the Study out of the

Fhilippines to Japan by %the Study team -

(8) To provide medigal serviéés;as needed and the
expenses will be borne by ithe members of the
Japanese Study team.

5 \).].
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VI1I. UNDERTAKING OF 6GOJ

. In acéprdance with the Notes Verbales eichanged
between 60J and GOF, GIJJ through JICA, shall falke
necessary measures for the implementation of the Study.

1. To dispatech, at. its .own eupense, Siudy

0 zam to the
Republie of the Fhilippines’

'dd

2. To pursue technology  transfer o the Fhilippine
counterpart personnel in the course of the Study

"1X{° CONSULTATION
. VICA and LWUA shall consult with sach other in

respect  of - any matter that m&ay arlse in the
dnterpratation or {molismentation of this arrangement,

E | Vo TR
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ANNEX T

TENTATIVE SCHEDULE
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PHILIPPINES
WORK IN
b |
JAPAN
' A VNS ~ | -
RERORT g PR |, OF, £,
R . nl q ) i

App-—16









	L. MIAGAO, ILOILO
	I. STUDY AREA AND HYDROGEOLOGICAL ANALYSIS
	1. Description of the Study Area
	1.1 Physical Description
	1.1.1 Geographical Location and Area
	1.1.2 Climate
	1.1.3 Terrain/Topography
	1.1.4 Soil
	1.1.5 Administrative Composition and Land Use
	1.1.6 Transportation
	1.1.7 Infrastructure

	1.2 Population and Living Conditions
	1.2.1 Population Trend from the Past
	1.2.2 Age Distribution
	1.2.3 Morbidity/Mortality
	1.2.4 Sanitation
	1.2.5 Public Services

	1.3 Economy and Industry
	1.3.1 Agriculture
	1.3.2 Other Industries
	1.3.3 Municipal Revenue


	2. Analysis of Potential Water Source
	2.1 Topography and Geology
	2.2 Existing Water Source
	2.3 Survey for Potential Water Source
	2.3.1 Evaluation of Georesistivity Survey
	2.3.2 Observation/Test Well Drilling

	2.4 Water Quality Analysis

	3. Conclusion and Recommendation

	II. CONCEPTUAL WATER SUPPLY SYSTEM
	1. Existing Water Supply Conditions
	1.1 Water Use Condition
	1.2 Existing Water Supply System and Problems Encountered

	2. Water Demand Projection
	2.1 Criteria
	2.2 Areas to be Served
	2.3 Population Projection
	2.4 Water Demand Projection

	3. Proposed Water Supply Facilities
	3.1 Basic Approach for Water Supply Improvement
	3.1.1 Conditions and Constraints
	3.1.2 Water Source Development

	3.2 Plan for Improvement of Water Supply Facilities
	3.2.1 Water Source Facility
	3.2.2 Transmission Facility
	3.2.3 Distribution Facility
	3.2.4 Required Water Supply Facilities

	3.3 Rough Cost Estimate of Major Water Supply Facilities
	3.3.1 Unit Construction Cost
	3.3.2 Rough Cost Estimate




	M. JORDAN, ILOILO
	I. STUDY AREA AND HYDROGEOLOGICAL ANALYSIS
	1. Description of the Study Area
	1.1 Physical Description
	1.1.1 Geographical Location and Area
	1.1.2 Climate
	1.1.3 Terrain/Topography
	1.1.4 Soil
	1.1.5 Administrative Composition and Land Use
	1.1.6 Transportation
	1.1.7 Infrastructure

	1.2 Population and Living Conditions
	1.2.1 Population Trend from the Past
	1.2.2 Age Distribution
	1.2.3 Morbidity/Mortality
	1.2.4 Sanitation
	1.2.5 Public Services

	1.3 Economy and Industry
	1.3.1 Agriculture
	1.3.2 Other Industries
	1.3.3 Municipal Revenue


	2. Analysis of Potential Water Source
	2.1 Topography and Geology
	2.2 Existing Water Source
	2.3 Survey for Potential Water Source
	2.3.1 Evaluation of Georesistivity Survey
	2.3.2 Other Water Source

	2.4 Water Quality Analysis

	3. Conclusion and Recommendation

	II. CONCEPTUAL WATER SUPPLY SYSTEM
	1. Existing Water Supply Conditions
	1.1 Water Use Condition
	1.2 Existing Water Supply System and Problems Encountered

	2. Water Demand Projection
	2.1 Criteria
	2.2 Areas to be Served
	2.3 Population Projection
	2.4 Water Demand Projection

	3. Proposed Water Supply Facilities
	3.1 Basic Approach for Water Supply Improvement
	3.1.1 Conditions and Constraints
	3.1.2 Water Source Development

	3.2 Plan for Improvement of Water Supply Facilities
	3.2.1 Water Source Facility
	3.2.2 Transmission Facility
	3.2.3 Distribution Facility
	3.2.4 Required Water Supply Facilities

	3.3 Rough Cost Estimate of Major Water Supply Facilities
	3.3.1 Unit Construction Cost
	3.3.2 Rough Cost Estimate




	APPENDICES
	APPENDIX-1 ACRONYMS AND ABBREVIATIONS
	APPENDIX-2 LIST OF OFFICIALS AND PERSONS CONCERNED
	APPENDIX-3 UNIT CONSTRUCTION COST
	APPENDIX-4 IMPLEMENTING ARRANGEMENT FOR THE PROJECT BETWEEN JICA AND LWUA




