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GEOLOGICAL MAP OF THE PHILIPPINES o
IX] 3 1 EUREAU OF MlNEs AND GEO-SCIENCES STRATIFIED ROCKS:

Quaternary alluvial, lacustrina; beach and residual deposits,

Pliocene, Pleistocene and Reéent volcanic deposits; mostly andesites and basalts with asso-
clated dacites and rhyodacites in places, oceurring manily as lava tlows in volcanic canters

and pyroclastics in thelr aprons; olivine-pyroxene basalt constituts largely the Lanao-Bukid-
non volcanic plateau,

Pliocens to Pleistocene sediments both marine and terrestrial, Includes extensive reef
limestone and water-laid pyroglastics; also localized terrace gravel deposits,

Uppar Miocene sediments and volcanics; largely marine clastics, reef limestone and an-
desitic-basaltic pyroclastics and lavas,

‘Late Qligocene to Middle Miocena sediments and voleanics; mainly marine sandstone,
shate and reef limestone; soma conglomerate, coal measure and maring andesitic-basaltic
pyroclastics and favas. :

Paleocene to Oligosene sediments and volcanics; mainly mariné sandstone, shale and
limestone: dacite and andesite lavas and pyroclastics in Catanduanes, southern Sierra

Madre and eastern Mindanao; mainly arikosic and quartzitic shales and sandstone in
Mindoro and Patawan,

Unditferentiated Cretaceous to Palzogene strata; commonly mapped as metavolcanics and
matasediments consisting mainiy of spilites chert, pelagic to hemipelagic sedimants and
turbidites, '

Cretaceous sadiments and volcanics; mainly Upper Cretaceous spilitic to non-spilitic basalt,
andagsite, chert, pelagic to hemipelagic sediments, turbidites, limestone, sandstone and shale;

pexs K o ke ) : Lower Cretaceous constitute'the bulk of the Cretaceous in Cebu but has not been reported
* ‘ ! 200 Y, : in other areas, :

‘5:»'-- > - " . AT .1*."9. N . . - )
’ i AN PO R daie i FoREEE  Middle to Upper Jurassic arkose, subgraywacke, mudstone and conglomerate identifled only

in Mindoro [Mansalay Formation),

“Carboniferous to Middle Jur?:ssic radiotarite, sandstona, shale, limestone and conglometate
regionally metamorphosed to quartzite, slate, phyllite, marble and mica schist; limited

to Mindoro, Romblon Island Group, Buruanga Peninsula, Cuyo lslands, Buruanga Istand
Group, northern Palawan and probably Zamboanga Peninsula,

INTRUSIVE AND PSEUDOSTRATIFIED ROCKS:

Interrediate to acid; mainly diarite, granodiorite, quarts diorite and monzonite; tonalite,
adamellite, gabbro, syenite and granite are localized facies,

Basic and ultrabasic; mainly peridotite, duaite and layered gabbro; paridetite and
dunita are genserally serpentinized; troctolite, norite, trondjhemite,

METAMORPHIC ROCKS:

Schist, phyllite, gneiss, marble and quartzite ranging from the greenschist to pyroxe-
nite facies, {Color follows ags of ariginal rock)

STRUCTURAL SYMBOLS

High-angle fault, arrow shows relative direction of strike-slip movement
Normal fault, hachures on downthrown side, dashed where inferred

Thrust fault, saw-teeth on overriding side, dashed where inferred
Boundary of litholegic unit

Anticlinal axis with ptunge
Overturned anticline
Synelinal axis with plunge
Overturned syacting

Ctuaternary voleanic center
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xKI—1

(1951—1970)

CLIMATOLOGICAL DATAY

ILOILO OITY CLIMATOLOGICAL STATION
UMANGAS WATER DISTRICT

Month
1) am;y
February
March
April
May
June
July
August
September’
October
November
December

Annual

Rainfalld(“mm)

42.0
20.0
33.7
38.6
137.7
258.7
280.1
332.8
242.6 -
212.9
184.0
95.4

1,878.5

Temperature (*C)
25.9
26.0

26.8
281
28.5

. 27.9
27.4
27.2
27.2
27.3
26.9
26.2

27.1

1) Source : LW'UA/.Lotti Metro Hoilo _Wafer Su;ﬁply Feasibility

Study, 1980
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AVERAGE TEMPERATURE {°C)
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€ > = © > O
o 255355653808
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APR
MAY
JUN
JUL
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SEP
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STATION NO.
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YN AL R -

RIVER

Tangalan
Aklan
Bacong
Maa_‘/on

Mambusao

Panay
Barotac
Sibalom
Sivziom
Inzbasan
Jataur
Jataur
Jalaur
Suague
Llian
Jalaur
Jdalaur -

Sibajao

/}A/

i _":—\.__\:. ;

PR '.Zr(g;- :
Y
5 fz"

B,

LOCATION

. Pariaya_kén,._Tarig'éian,.-Aklean'

Rosario, Matinag, Aklan

“Valderarna, Cilasi, Antique

Palzguizn, Ma- -ayon, Capiz
Tumialwud, Mambusao, Capiz
Santa Rita, Cuartero, Capiz

- Rizal; Barotac Viejo, lloilo

Pangpang, Sibalom, Antiqus
Ormamiong, Leon, Hoilo

‘Coline, Alimedian, loilo

Mabitasan, Leganes, loilo
San Meitias,.Dingle, lloilo
Callan, Pototan; Hgile
Mina, Pototan, Hoilo
Pador, Dueiias, Hoilo
Pablacion, Passi, lcilo
Simsiman, Calincg, tHoilo
Santa Ana, Batad, lloilo

o =

Vil = L R VAT
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GROUNDWATER AVAILABILITY MAP
OF THE PHILIPPINES
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ROCKS :IN WHICH FLOW 15 DOMINANTLY INTERGRANULAR

(A} EXTENSIVE AND HIGHLY PRODUCTIVE AQUiFERS-wI'h an avargge polenliol rechorgs of 0.8
1o | fmetsr, gragter neor atluent civers, with knonn production well ylelds moatly beiwesn 30
1¢ 100 L/ but os high av 150 L7e In seme sltas, High to veary Mgh permeabliity.

Quotsrnory thiek uncensclldated 3and ond graval aguiters In tlood plalns,allevial fans,
racrace ond bedch dapocils,

Pllccans , Pivlvioceny aqnd Heesnt pyroclastics dominated by tufi with och and <inder,
mostly at tha oprens of wofcanlt Centars, Knowh apiligs o1 slrong o0 90 L /s,

Filotanas to FPlalstoteny marins and terrestlal sedimanta of laterdeddud shote,
slifvcne ond condlomaercle whh thitck un¢ensolldated send end 7 of grovel layse o
the moin aquifer,

{8) FAIRLY EXTENSIVE AHD PRODUCTIVE AQUIFERS - with avercie annual potantlel raghares
charge el 0.3 1o 0.8 matars; greotar near infiven! rivers ; wilh known produciion well
ylatds moslly obout 20 L /s bdul er bigh o3 60 L /3 kin rome sltes, Modsrote o
high parmaedhility,

Quaterpary. wnconsoildalsd sand and grovel In flood Plelns, alluvtel fans ¢ad
terracs deposire:

Fllocana, Pleistocens ond Recent pyroclestlies domlaated by tufis with ash and
cindor <aposits moatly Q! tha oprens of voleanie cantart. Sireng 3prings reporiad,

Pliocens to Plelstecens sediments . both marlne ond terreftlod;ineluges woler~
lald pyrociestles, and totallzad teerace deposits . Xnown 1prings a3 #itong o3 600
L#s ia Conlubang, Leoguna.

{6} LocaL AHD LESS PRODUCTIVE AQUIFERS = waell yields mastly aboul 2 L /s byt o3
high at 20 LZs In soma sites. Vary low to myderale permeoblilty.

Quareraary coasigl aquifers whoss yholds ore.restricted by sea waler latrusion and
Inland oqulfers that are restsfleted by tow sterage due 1o Umlied aguifer areq,
and for thicknass,ar fo racharqe polsntlol dee to thick cloy cover,

Pllocens to Plsistoesne seml- consolldated lo unconsalideted ndlminn, barh marks
and lerresdlal; includes warer lgld pyroclastlcs and locaolized terrocs deposits.
Wall. ylelds moutly within 0.3 to 7 L /s.Aqulfers usuolly hava limitad thicknass.

Upper Mlocena 1o Fliaceny sedlmenls and valcoalcs , maialy 1ondstons, shole, 1ome

conglomerota, cagl measurss, and marint oadesitle ond bosaltlc pyroclastler, Knewn

wall ylelds mostly 2 L /3 Bt the youngar rocks ond tess than O, 01 te 0.3
kst lor fhe older rocks with a faw grnduc“on wall ytelds of Fezs thon 10
to 30 L/ pumpsd from the Bogule Clty Aqulier,

ROCKS |N: WHICM_ FLOW 15 DOMINANTLY THROUGH FRACTURES AND/OCR
-SOLUTION OPEMNINGS. :

{A) FAIRLY EXTENSIVE AND PRODUCTIVE AQUIFERS WITH HIGH POTENTIAL RECHAZGE

Vealtanles

% Limestond

Quatercay lova flows al the peripheriss of volcanlc center oraat ; hlghly frocturad
cnd with Xnown produstlon well yields of mesty § 10 i3 LA ond sprlag yreids of
yp e 60 L%,

Pllscant fo Pleltoetne caralling limestone, bedded 1o mossive but higaly karsii =ith
Xnown . produciion weil yieids of mostly 5 to 15 L/3 byl as high ¢t 30 L/ in
19mse sites.

Lowsr. 1o Uppar Miocens corolline lmestomes, bedded 1o massive bur hlghly Kerstic
with knewn. produciion well yinids of tezs than 3 to 30 L/1. Strongest N)L
toring In Lello , Cogoyan ylelde o minimum flow of 30 L3 ond NaL +prings In
Samar of up 1o 1000 L /5.

N ' '
\ {B) FAIALY TO LESS EXTENSNE ANG PRODUCTIVE AQUIFERS- WITH LOW TG MOODERATE

N

POTENTIAL RECHARGE.

&‘%%??ﬂ Limasent

Pliotene - Plelatocens coralling limueslone, bzaded 1o massive with few inferconnected
solutlon cavitles, net suftlchanily Tesred; with kaown domeslc wall ylelds of 3
L/ of lass,

Votcordcs

Pliac ene, Plsistocens and Racent lava flows class te veleonie coaes and for ot
hydrelegic  dlvidas; Iargaly unlesied,

Cnmuou's 1o Upper Miogena coradline Hewstons  and mordte, bedded ta massive
net sulficiently 1ssrad, wBh Most pubiic woil ylalds of §esx than b L /1, Siiong
wrings yisid reportad In locel bt highly fraclured rocks,

—- 13 -

Ul LOCAL GROUNDWATER-REGIONS UNDERLAIN BY IMPERME ADLE ROCKS
GENERALLY WITHOUT SIGNIFICANT GROUNDWATER, EXCEPT IN RESIDUUM,
SUFFICIENTLY LEAGKED AND/OR FRACTURED ZONE,

L
g

vyuy

viyvwv] (A} AOCKS WETH LIMTED POTENTIAL,LOW TO MODERATE PERMEABLITY

VY vy

Y uvy

VYTV Quaternozy lova tiows, mostly ondaslte ond bosoll. Groundwalst for demssilc purposes

teedily adlqinable Ia sutllelantiy Praciured rones.

Vppar Qiigocansy to Middle Mlacena wadimants and volconks:, falzly to hard consstidsied
sandstene [masily wackas), shaley canglomerale, modercialy 1o stasply folded ond
maring ondesltic-basntile laves qnd pyrociesiics,

Palaccane 1o Ollgocene sediments and vokanics, mainly marlhe seadstone, shale ond
limestona, daclts, andgaite lovay and pyroelesticd in Colonduces, southarn Starra
Madre , Patioy and eotleca Miadango. Undifferentlalsd Critacedus ko Polasgane sedlments
ond wvelconics commonly mopped as meltavolconlcs and melassdiments, ‘conslsiing mainly
ot spllias, chert, palagle to hemi-pelaglc swdiments’ ¢nd  turbidites. Crelacecus
tediments and veltanles, mainly Upper Crélacasus 3pHlilc 10 ROR- spifilic boaglt,

and eslte, char, pslagic 4o hemi-pologle sedimanis, turblsitat , Hmestens, sqadstons ,

:nol7 ia Rlzql, Catanduenss ond Bobal, whih much lowar ylelkfs: in the Sgiter two
provinces. -

Fateocene to Miocane diarite, geanadiorlie, quartz diorite ead monronle , tonallte,
qdamellite, gabbro, sysnlte and granite ore {ecatired focles,Limited pumpcbls qround-
widler frem feoched zanas 0.0l to 0.6 L/v, gischarge 2f 20 1¢ 200 L /s in Bogulo
Gold mine openingt, Walar Is £oft Ja modaraitly hord,

Cretaceous o Polaosens Gaslc ond uitrabaslc recks. mainly perldorite, dunlia ond
layersd gobbre, Pecidotita gnd ‘dunils genarglly ieidpentinized . Shallow water yields
of Tesst then 0,01 to 0.3 L/, Ylelds of 3 L /s oblalned from thrust rones. Water
b5 solt 1o moderaiely Herd,

Hiddle lo Upper Jurasssorkose, subgraywaocks, mudilone, canglomarate and. Carbealferous
1o Middle Jurassic limasiens, conglemarain, sondsione, tadlclatite reglanclly meta~ -
morphoted fo quarfrile, state, schist end morble, Streag 2pring yleids from morbie
in Puerle Gglerg, Mingora,

:}qqq:“j‘ {B) ROCKS WITHQUT AKNY XHOWN SIGNMIFICANT GROUNDWATER OBTAINABLE THROUGH DRILLED
B WELLS. LARGELY UNTESTED

T T

311

Quaternnry [ove flows, imostiy endesite and bosoll. Grrarally rmassive or slightly fraciured
bul froctures are wvsually 1lghi  and net Inisrconnecred.

Upper Ollgocens to Upper KMiocane volcanltt dominated by andasila andfor bosall lova
II?\ﬂ.GeMrnlir mossive or with drozwree olraedy deoled by cloy and For sasondary
mitergls .

Paizacene 10 Oligocsnt volconi¢s dominoisd by andeslie oad for bosalt lave {laws,
and glightly metomerphosed sedimantery rocka, Undifferenilotad Crataceous 1o
Paleaguns sirota_ecommonly mopped or melavolcanics and Mmetosedlments consisting
maolrdy of spilites, chatt, pelggic to heml- pelegie cadimentn and Aurbléltes Sretaceous
slightly melomarphored 1edimests and volcarlés; malnly Uppar Cralaceous apllitle

ls non spilitie basalr, andesita , charl, ptiagie and kami-gpalagic sediments, turbidites,
limesfons, sanastone and shole . Lower -Cretocesys constivie the bulk of Central
Cebu occurrance. Small springs, | to 2 LA . Soft 1o dord woler.

Ceetaceous to Pakocens basie ond ultrabaslc rocks, mainly perldofile, dunfle and
Iayered gabbra, Parldotite and dunita cre Qenuerally terpantianized.

Middts fo Upper Jurossle arkese subgraywacke, mudstone oad conglomarale, identltied
enly [n Mindoro, Shallawr dug well yialds of 0,01 L/s and spring. ylalds of 1 L/s.
S6ft te hord woler. Carboolferous to Middle Juraszie radlalasite, sondstons , shale
limestont ond corglemerete raglonclly melomorphosad to quarftite, slate, phylllle,
mordie aad schist, limlted to Mindora, Rombdlon Itfond Group, Busunnga Isiond Grovp
nordhern Polawan Buruengo Peninsula, nosthwast Panay, sema Cuye Islangs ond prebably
Zambocags Peninsule.Resirieted yields of 0.0) L/3 abtained by shallow dug wells
thet tepped fractures. Soft to moederctely hord warer,

Hydrogeulegle symbols

/__/ Groundwalar petantlol boundoty

-x ~valernary volcanle cenigs
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IMPLEMENTING ARRANGEMENT ON THE TECHNICAL COOPERATION
' . FOR | o
THE GROUNDWATER DE?ELOPQENT éTuny IN PANAY ISLAND
' TN : ' '

THE REPUBLIC OF THE PHILIPPINES

AGREED UPON BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
A

" THE LOCAL WATER UTILITIES ADMINISTRATION
Manila, Deéember 2, 19B7 -

~Aa Wt &

FErth s FP.lAlma Jose Ikuhiko Yamashita

Administrator Leader, Japanese
Freliminary ‘Survey Team

Uocal Water Utilities C
Administration “The ‘Japan International
Cooperation Agency
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INTRODUGT 10N

In response. to the reguest of the Government of
the Republiec of the Philippines thereinafter referred
to as "GOF"), the Government of Japan - (hereinafter
referred to as "GBOJ") has decided fo conduct the
Groundwater Development Study in Fanay Island in the
Republic af the Fhilippines theréinafter referred to zs
"the Study") and erxchanged the Notes Verbales with the
GOF concerning the implementation of the Study.

The Japan international Cooperation Agency
(herginafter referred to as "JICA™), the official
agency - responsible for the implementation of the
technical cooperation programs of G60J, will undertake
the Etudy. in. acceordance with the relevant laws and
reculations enforced in Japan. On the part of GOF,
Local Water: . Wiilities Adminisiration  (hereinafier
referred o as “"LWUAY) shall act as the counterpart
agency ‘to the  Japanese EStudy team and also  as
coordinating body inm relation with other governmenta
and non—governmental organizaticns concerned for the
emaoth  implementation of the Study.- The present
cdocumeny. consititutes the implementing arrangement
between JIEA and LWUA under the ahove mentioned Notes
Verbales exchanged betwesn the two gover nments.

OBJECTIVES OF THE STUDY

1. To evaiuate the groundwater developmsnt potential
for municipsal water supply in Fanay Island

2 To transfer technology to the Fhiltippine
counterpart perscnne; in the course of the Study.

THE STUDY AREA

m

The Study . ares will. cover thirteen (13}
municipalities in thres (3) provinces of Fanay Island.

“Four (4) municipalities will be selected for test well
drilling and related investigation.

SCOFE OF THE STUDY

Scope of ithe Study will include the following:
1. data cecllection and review

. 1.1 socio-etonomy

1.2 land use

1.3 development plans

i.4 ©physical conditions

_a. topography

b. hydrology and meteorcleogy

c. geology and hydrogecloloay

— 3%



vi..

1.9 water supply and demand
1.6 watnr supply facilities
1.7 prev1nus studiess an groundwauer

2. field survey .

2. reconnaisance

‘a. topoaraphy

b. Hydrology  and mnteorology

c. geology and hydrogeclogy

d. eiisting water supply facilities
electrical sounding " '
water guality analysis for E{1st1ng wells
wall inventory and groundwater level
observation ] _
discharge measurement of . surface water

IEEANSE
BN AN

b3
4

analysis and evaluation of groundwater = and
recommendations -
3.1 hydreogeological. analyis

[

I.2  groundwater development thEﬂtaa.
3.3  water demand forecast
3.4 recommendatluns

4. ;es»'we‘l drllllng and Pelatmd inves 1gé' Qh + o
‘selected mUHIC‘palltleS ) )
4.1 pregparation of 1mplementatxoh program

4.2  execution of observation holes
4.3 exscution of test well construction
4.4 observation and analysis

a. ‘géological loggxnos

b. pumping tests

c. water guality’ ana1y=1s
d. analysas of test wells

5. groundweuer Stpp‘y syghem
S.17 conceptual water supply system

5. rouch cost estimate of the system’

- STUDY SCHEDULE

The Study will be conducted in accordance with the

tentative schedule attached in ANNEX 1.

REFORTS

L JICA will prepare and submxu the following reports
to LWUA in Enalisﬁ.

1. Inception Report (10 copies) .
At the beginning of the field survey

2. Progress Report (10 copies)
At the middle of the +field survey
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Interim Report (10 copies}
At the end of the field survey

oL

LWUA will submit. to JICA its comments within one .

month after the receipt of Interim Report
4. Draft Final REQOP“ (10 copies)

LWUA . will - provxde JICA 1t5 thnents within one month
after receipt of the Draft Final Report

%, Final Report (30 copies)

thin two months after receipt of the comments on
*he Dfaft Final Report by LWUA.

UNDERTA?ING oF COF

In accordahce with the Notes Verbales ‘exchanged

between the 603 and GOF, GOF snall acgord. per*ienes,
immunities and! other bene#ltg ‘to ‘the Japanese. Study
Team = and, through the nughorlhzes concerned, Lake
necessary mEnsurns to fﬂCll!LﬂLe smcoth conduct of the
Sk.t.i(}y. .

1. (1) BDF'.éhail . be Pespoﬁsiblé',fur ‘dealing  with

cleims which: may beé ‘brought' by the third

parties against the wmembers . of the Japanese
Study team  and - shall  hold them harmiess in
Fespect of claims or liabilities arising in
the course of or otherwize connecied with the
discharoe of their duties in the implementation
of the  Study, eoxcept when such claims or
liabilities &arising from thé gross . negligence
or . willful misconduct of ithe above mentioned
members. : :

(2) BOF shall secure the safety of the Study team
o uurlng the. 1mplemenhat10n of the Study.

..VLNUA Shmll at its own e.pense, provide the Study
- team with the +o1low1nq, in cooperation with other

agencies cnncerﬁed'

(13 Available data and information related 1o the
Study shown in IV.1

(2} Counterpart personneal

(3} Administrative and technical support staff
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(4)

(&)

Lwua

Suitable office’ space. in Manila  including
appropriate furnishings and sub-offices in
Fanay Island : -

Chedentia{s or  identification .cards to the
members of the Study team

Twa service wvehicles with drivers for entire

duration of the Study

shell make. necessary arrangemsnts with oither

governmental and non~governmental organizations
concerned for- the following:

(1)

(2}

{4

(&)

(8}

To secure  the safety of the members of the
Japanese Study team

To secure permit for the members of the
Japanese Study tsam to enter, leave and sciourn
in the Fhilippines for the duration of their
essignments therein i

To exempt. the members of "the Japanese tLd

team from taxes, duties, fess and other charges
on equipment, machinery and other materials

brouaht inteo the Fhilippines for the conduct of
the Study '

To  exempt  the members of the Japanese Study

team from income tax and charges o©f any kincd
impesed on or in connection with any emolument
or allowance paid  to the members of the

Japanese - Study  team - for their services in..

connection with the implementatiocn of the Study

To provide the necessary facilities +o the
Japanesge Study team for' remittance as well as
utilization of the funds introduced intg the
Fhilippines from Japan in connect:on with the
implementation of the Study

To sacure permission for entry into private
properties or other areas for the conduct of
the Study

To.'secgre permission to take &ll data and
documents related to the Study out of the
Fhilippines to Japan by the Study team

Te provide medical sefvices as needed and the

expenses will be borne by the members of the
Japanese Study team.

: B
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VIII, UNDERTAKING OF GOJ

(B
4
M

In accordance with the Notes Verbales exchanged
between GOJ  and GOF, 603 throuegh JICA, shall take
necessary measures for the implementation of the Study.

1. Ta dispatch,;, at its own expense, S{udy team to the
Republic of the Fhilippines

2. Ta pursue technolooy transfer to the Phiiiﬁpine
counterpart persannel in the course of th Study

CONSULTATION

7 JICA and EWUA shell consult with each other in
respect of any matter that may ‘arise in  the

interpreieiion o imclaomentation of this arrangement,
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MINUTES OF THE MEETING
GROUNDWATER DEVELOPMENT STUDY IN PANAY ISLAND
IN '

THE REPUBLLIC OF THE PHILIPPINES

Manils, December 9, 1987

N el

.

Forthos F. /6lma Jose Ikuhikeo Yamsghita
Admﬁnistratcr : Leader, Japéness .
Local Water Utilities Freliminary Survey Team
Administiration " The Japan International

Cooperation Agency



MINUTES OF THE MEETING

The Japanese Freliminary Survey Team and the Fhilippine
counterpart of LWUA held a series of discussion during
December 1 to December 9, 1987 toncerning the. Implementing
Arrangement for the Groundwater Development Study in Fanay
Igland.  The following minutes were prepared to confirm the
main issues - discussed and matters agreed upon by  both
parties. :

I. Clarification or addivional explanation for
Implementing Arrangement

1. The Study. Area

The study arza will comprisé of the followinc:

AELAN . ILOILO
1. Kalibo 1. Miagao
Z. Numancia ) 2. Sars
3. New Washington 3. Leon _
4. RBanga 4. Lambunao
&. Ibajay
4. Malay

CcAFIz

1. Ivisan

2. Fontevedra

3. Pilar
Test wells o will be cgrilled in four (4}

-municipalities which will be cselectied bzsed on the
result of field survey including electrical soundings.
I¥ circumstances allew, additional drilling of -other
selected municipalities will be done. : '

2. Execution of observation holes

The existing wells can be used as alternatives for
observation holes. - ’

3. Reporis.

Final report shall - be prepared far evary
municipality (one volume per municipality).




‘11,

IT1.

Bcth'parfies agreed on the following items:

i.

b3

4

LWUA to visit and coordinate with the thirtsen (13)
municipalities in order to get the cooperation for

study. The time of wvisit shall be after the local

election up to the start of full-scale study.

LWUA to arrange fdr the use of aerial photographs of
the municipalities and provide the necessary maps
including street maps.

LWUA to provide counterpart or support staff in the
Fismld of water | supply, aenlogy, geophysics,
groundwater, drilling, water quality, hydrology and
administration. : :

4. LWUA to conduct water quality analyﬁié
OTHERS
1._LNUA'requested'thé'donaticn of & eet of drilling

rig, sugport vehicles and eguipments. LWUA haes on—

- going . and  Future drilling. projects. &1l over the
country, ‘and experience chows thst implementation
schedule has been always slowed down due to Frequent

breakdown of . existing rigs. The Japanese
Freliminary Survey Team took note. of it.

service © vehicles 'with -drivers in - Fanay ° leland
because there’s no LWUA offices there. Howewver,
LWbA - will coordinate” with -'the  existing Water

Districts in the Island for possible use of vehicles

curing the field survey. .

LWUA euplained the di??iculiy of the use of ane of
“the three geoeleciric survey equipments {for. .this

project berause pressntly ithose equipment are being
used all over the country and is already scheduled
for future programs.

_LNUQ explained the difficulty of providing two:






LELES

WA S (LWUA)

1

Ly R 75 N ]

Mr. Porthos P. Ahna Jose

Mr, Vitaliang J. dela Vega

Mr. Alfredo B. Espino
Mr. Ulie G.. Basa_

My ] orge Mateo

Mr. Carlos _
Mr. Avelino M. D_dlningo Jr.

A v A Ry

1.

Mr. Mosohni Baticados

AR RIS

1

Mr. Protacio Roncesvalles

Mr. Elmo S..Escrupulo
Mr. Bobby C. Villan'
Mr, Raguel Olandia

Mr. Robert Alba

Mr. Nicasia Pisuena

" Mr. Romulo Magsingon

Dr. Eriberto Venus

A_dministrétbr _

. Deputy Administrator for Regula&ry
.. Manager, Planning Departnient ;
' :. Civil Engineer / Tloilo WD |

::Professional Engineer 1), Water Resources

Division

: Civil Bngineer / Roxas WD
. General Manager / Kalibo WD

. Officer-in-charge Governor

NV i iV

Officer-in-charge Mayor

Y7
- Waterworks Supervisor,

Sara Municipal Waterworks System

b

Coordinator, _
Municipal Planning Department

D RN F S

Mun'i'_cipal Planning and Development,
Coordinator '

S |

General Manager of Pilar Water District

SA e

Officer in Charge

RV

Municipal Secretdry

N B N

Ofﬁce'r. in Charge
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9  Mr, Romulo Gomez L AR YT _ -
General Manager of Numancia Water

District

10 Mr. Jesus Venus LA A L _
. Superintendent of Ibajay Water Works

o2 AGEE

1 Mrs. Carmen Andrade : Chairman of the Board

A1) FEARERK _ _
1 Mr. Robert Cheng . : . Vice Chairman

FET7 4 1w HACKAERE

1 & & — E ===
_JICA = 7 EHEr

1 X BB 2 w k.
2 /A # B E Fi R
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AR ) 2

_ éeneral Infofm'at__ibﬁ on the Operations of the LWUA
Provincial Water Utilities Act of 1973 (as amended)
Local Water Utitities Administration (1986 Aanual Report)
The LWUA Primer -
Pre-feasibility Study Report(Leon_, Sara, Banga, Pontevedra, .Néw Washington)
FEAR
7. River Discharge Daté _ o
) A %@%Eﬁi&((}eblogic Map,.l'sohyetal Map, .Hydrologic Map, Groundwater

R~ 2] e %) ] —

o

Specific Capacity Map, Groundwater Maximum Safe Capacity Map, C}clogram Map)
9. Water Supply Feasibility Study, Roxas City ' |
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JUSTIFICATION FOR THE NEEDS. OF DRILLINE EQUIPMENT

_ Thé. Local Water Utilities deinistkation (LWuay is
tasked to undertake the development of water supply systems
throughout the countrvy. -

From its creation in 1973 to the present, LWUA has, so
far. conducted about = 100 Feasibility Studies and has
constructed abaout - FO  water supply systems. In its
experience .about  90% of all feasibility study projects
required. the construction: of test/ewploratory "wells  to
ascertain water sources for said studies. - In. most cases
however, the studies encountered del ays their'cnmpletion as
test. well drilling are hampered by lack 'of drilling
equipment. g ‘L ' : :

In 1981, LWUA acquired 6 drilling rigs to increase the

capability of LWUA in develaoping sources. Three of. these
drilling rigs are rotary type one -of which is. capable of
drilling to-a maximum depth of 300 meters while the other is

capable of drilling to ' a maximum depth of 150 meters. The
Dther-ﬁgdrilling'rigs are percussion type of similar make
and capable .of drilling ta a maximum depth of about 100
meters. o : L S R :

Each of the LWUA drilling rigs are able to complete 1
well every 3 months on the average or a toal of 24 wells per
year. However, LWUA conducts about 30 Feasibility Study
projects - per year which reguire approximately 25
test/exploratory wells. In addition, about the same number
of ‘production wells has to be drilled to meet the water
requirements of these projects. _Furthermore, there are
ﬁfher’@deIEteq‘watEP supply systems which are expanding  and
needs “the drilling of additional production wells to support
their expansion program. The overall drilling activity is
about TO-80 wells per year. ' '

With the 1imited'cépabilify ef LWuA in ta?hling-the
drilling of wells, 1pcal drillers are being contracted by
LWUA to construct these wells beyond the capability of LWUA.

- . However, it takes a much longer time for these drilling
contractors to accomplish the drilling work dus to limited
financial capability or old/aging drilling eqguipment which
often breaks down during the drilling program. ‘Furthermore,
only a limited number of drilling contractors are capable of
drilling large diameter wells of depths ranging from 150-300
meters -deep. Hence, the drilling program +or source
development especially for the drilling of production wells
are being delayed.
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Since most of the wells to be drillaed are in the range
of 130-300 meters, only 5 drilling contractors with an
average of 3 drilling rigs per contractor are capable . of
doing such undertaking. A backlog in the drilling program
is being éxperienced_ahd_continouély.increases as it can not
be handled by LWUA as well as drilling;cbntractmws_being_
hired by LWUA. In effect, the delayed completion of ‘source
development also delays the completion of the design and
construction program of the water supply systems because
they are very dependent on the former. - v

Recommendation:

1. Increase the capability of LWUA +to drill  additional
wells by acquiring additional drilling riqis). :

2.  Such dfillihg_rig shouldfbe capable of drilling td a
maximumn depth of 300 meters. ' o

Conclusion:

_With the acquisition of additional drilling rig(s), the
s present backlog. in thE'-drilling of . testv/production wells
will be reduced corsiderably. - -The présent and the
- additional drilling:higs-willﬂpe very active as the number
of water supply - systems being developed is. inereasing
annually considering that the aresa of coverage of LWUA has
tremendously increased due to the LWUA—RWDC merger .
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