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WATER SOURCE DEVELOPMENT

Groundwater Sources

Groundwater Availabitity in the Province

U

®

Major Information and References

The Groundwater Availability Map was prepared using the following information and

reference (detailed list of reference is prescated i inT able 7.1.2, Data Repcrt)

Administrative and Topographlcal Maps of the Province published by NAMRIA with
scalesof 1.250 000 and 1:50,000, respectively.

Geological Map of the Philippines published by BMGS with a scale of 111 000 000.
Water Rcsource Inveatlgatlon conducted by NWRB 1986. '

Well Inventory Database prcpared by NWRB LWUA and Dl‘-‘Wll

Well Inventory Dalabasc in the provmcc S

General information on groundwatcr condlllon by DPWl{ DIO and PPDO

Well Log Data by DPWH-DEO and PEO.

Water source information by Water Districts.

Approach and Mcthodo!ogy

The procedure in preparing the Groundwater Avaﬂablhty Map is explained below with

workflow dcpictcd in Figurc 73.1.

1) Prepare a base map wuh an approx:mate scale of 1:450 ;000 (ﬁt to the A4 map size),

The topographical map of NAMRIA (1:250 00{)) was used as a reference map. Basic
information including rivers and provincial and municipal boundaries are mdlcated n '

the prepared base map.

2) The groundwater potential areas, based on the geo]ogy of the provmcc are dclmcatcd

on the base map. The Recent alluvial and/or beach deposnts Pliocene- Quatemary
sedimentary formation (c!ay, silt, sand and gravel) and Pliocene-Quatemary volcanic
rock units (pyroclaslzcs debns flow and tuff) are regarded as posalble aquifers con-

sidering their high poros:ty and permeability.

Boundaries between groundwater development potential area and difficult arca were

defined and delineated as presented in Figure 7.3.1, Main Report.
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3) Arcas with potential high yiclding aqullcr in the Water Resources nvestigation of

NWREB, arc reflccted in the defined groundwater potential arcas.

Based on the results of electric resistivity survey of the above investigation, resistiv-
ity vatues from 20 to 210 ohm-meter indicate a potential high yiclding formation.
Values less than 10 ohm-meter suggest clayey layer. Fipure 7.3.1, Main Repott,

shows the boundaries of areas with high and tow yiclding aquifers,
4) Delincate shallow and deep well areas based on well database of NWRRB and DPWII
central office, well inventory of DPWII- DFO and rock distribution. Rigure 7.3.2

presents the catcgor:zallon in terms of groundwater utilization.

High Yiclding Areas

) Difﬁcﬁit Areaé - .So.lo shallow Well Areas Décp Well Areas

Consists of consolidated and im- Mainly Recent Formation | Recent to Pliocenc forma-

pervious rocks., _ with shallow basement rocks. tions with pervious rocks.

Waler source: spring Water source: shallow well Water source: deep well
and shallow well

Figure 7.3.2 Arca Category by Groundwater Utilization

Solo sha]lew well areas are dcfmed on the followxng basrs
(a) Predominance of Scrv:ccablc shallow wells and Ppresence of deep wells wnlh water
quality problem andfor low ylcldmg aquifers,

(b} Occurrence of i lmpemous rocks beneath the Recent formation at shallow depth.

5) Based on the informalion provided by NWRB'S well invcr_ntbry and the data oblailr_led
through the questionnaires, well specification for each municipality is established as
shown in the map. These specifications are used as refercnces in cvahating the
groundwater availability in each locality, Individnal well locaﬁons with technical

information are presented in Figure 7.6.1, Data Report.

{3) Futurc Updating and Utilization of the Map
For future updating of the map, the following procedure shall be employed.

7-3
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1} Referring fo the results of any supplementary water sources investigation by various

agencics, re-defing the potential arca for groundwater development by applying the

aforementioned procedures., _ g‘:
2} Update the provineial database using the questionnaire made for the study to make h
necessary revision of the delincated boundaries of groundwater categories.
Spring Sources
The numbers and dischargc of developed and untapped springs by municipality are shown in
Table 7.4.1. The dividing disqhargé of 2.0 Ips for existing developed épring sources means
that lﬁis capacity is cnough for Level 1T water supply and can be applied to upgrade small-
size Level N1 water supply. The data are deﬁved from the qluestion_naire_s and Table 7.1.1
Water Source Information, Data Report.
Table 7.4.1 Existing Spring Sourécs
Lo No. of Developed Spring Untapped Spring
Municipality —— — o -
‘ Q<2.01ps Q>2.01lps No. Ave, Ips Range Ips
Anhawan . 4 8 4o o p A 86 ) 05 - 08 ()
Bontoc 3 5 2 11.1 0t ~ 220
Hitwnapgan | bl 9 4| 05 | o5 ~ 05
inundayan - v | 10| 10~ 10
Libsgon | - | 14 3| 33§ 20 ~ 50
Kilen | -1 el 57 | 51 ~ . 57
Limassawaldand =~ | - | T I A
Maasin | 0 oss { o - | - I
Maohon . L - | x| s | 3165 | 200 ~ ss39
Maliog | - | s 7 87 | 20 ~ 250
vebg | ST 7T 0| Tes | Tos = es
Pintayan e 1 ] s 20 | 20 ~ 40
SaintBeward | - 6 S e
En Francisco 18 22 4.0 0.5 . _150
San Juan 6 12 7 26 B~ JO
San Ricardo 15 - t 1.0 1.0 . _i_(;
Silago 6 | 9 5 s4 | 06 ~ 133
Sogd 16 2 4 04 | 02 ~ 05 ¢
TomasOppus | T T e U o2 4 e~ s

Note:  Ave. Ips & Range Ips mean the average discharge and the range of discharges in !ps (hterfsecond), re-

spectively.
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Surface Water Sources

The major rivers in the ;uovmcc were selected to evaluate their potential as water supply
sources to meel the fulure water needs of the provinee. The following criteria were adopted
for the sclection: _

s rivers which havc been utilizcd for domeslic use,

+ rivers which havc gaugmg statmnq and

«  rivers with wakr:,hcd of 100 kn¥? or more.

Based on the abovc_ criteria, the selected major rivers are Dasay, Lawigan, Buac, Salog, Am-

pare and Canturing Rivers, Bonbon River is tributary of the Salog River as shown in Figure
7.5.1 River Network Map. '

The gaugmg stations in the provmce arc locatcd at thc Dasay and Lawigan Rivers, which are
shown in Figure 7.5.1. The runoff records are oblamed from the “Philippine Waler Re-
sources Summary Data prepared by the NWR(‘ in 1980 The information on the gaugmg

stations and the present uses (water rights) of the major rivers in the province is summarized
in Table 7.5.1.

(1) Surface Water Uhhzatmanatcr nghts ‘
As seen in Table 7.5.1, the prebcn! waler uses in the waterbhed of inbulanc;. of the major
© tivers total to 2.9 m*/sec. The major dwcrmon pomts operated by private associations,
larc loca!ed in Bontoc (Salog River), Hinunangan (Dasay Rwa-r), ‘}ogod ( Buac River}
and Saint Bernard (Law:gan chn) ‘\/Immg siles ar¢ located in the mountainous area.

. Most of them are located in Hmundayan and [1masawa Island as shown in the Figure
7.5.1.°

(2) River Flow Analysis o
‘The flow duration curves, derived from the available runoff records, are shown in Figure
7.5.2. For the Pagangahan River duration curve, the specific discharge ai the Caling-

caguin and Valencia Gauging Stations are added for comparison.

'The stream flow, maintenance flow, diversion flow and return flow are usually used to
estimate the exploitable surface water potential. In this study, the stream flow was con-

sidered as the flow potential for domestic use and the diversion flow value was ireated
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(3)

as the cquivalent to the discharge of water rights registration in surface water use. No

detailed stwdy on lhc réturn ﬂow has been pcrl’ozmcd yet due to the dIﬂlCUH!CS in mves-

tigating the irrigation, cvapolransp:ratlon and :cchargc value o groundwa!cr, clc. within

the entire watcrsheds in the province. ‘lhcrcforc the return flow was not conmdcn,d for

the estimation of cxpleitable potcnua!

It is gencrally accepted that to secure the required volume for water supply, each wafer
use sector adopts the different return pcricds : Usu'dty, the dcpéndabilily of domestic

water supply is taken to be 90% or highcr (10- year or longor return- pcnod) of the whole
hydro]oglcal pcnod ‘

In dctcmunmg the river mamtenancc ﬂow such factors as runoff characlensucs, nav:- '

gation, ﬁshmg, plcturcsquc sccnery, salt water mtrusmn clogging of river mouth, ripat-

~ian slmcturcs, groundwater tabie, flora and fapna, and river watcr_quahty shall be con-

sidered to maiﬁtain'the normal funclidn of the river In the Philippines, 10% of the de-
pcndablc flow of the river is required as minimum mainlenance flow. Therefore, the
maintenance flow was calculaled as the depcndablc fiow for irrigation, which equals lo

0% (5-year refum-period) of the whole hydrologlcal period.
Finally, the cxp!oitéble potential of surface watcr in the province was studied in the case
of inflow 1o and outflow from the respective municipalities. The results are sun:hmarizcd

in Table 7.5.2.

Surface Water Quahty

Mmmg sites exist upstream of the Dasay River and in southcm mountains area of

Panaon Island. Majority of their products is copper. The locations of the mining siies

are shown in Figure 7.5.1.

“The resulls of water q&ality analysis are summarized in lable 7.5.1, Data Report. The .

sampling locations were selected upslreain of the resbectivc municipalitics. In the said
{able, Class AA and Class A of the DENR “Water Qtia!ity Criteria for Frcsh Watér" are
shown as reference for raw water evaluation. The PNSDW-1994 is also used fo cvaluale
water qualily with reference to turbidity and trace clements The walcr quality of the
Dasay River is classified as “B” standard and selected other major rivers falls within the

class “A" standard, although the parameters tested are limited.



[ —

Percent - _Speaific Dlschargc (cunsec/ 100sq ) _ ]
Das-ay River | lLawigan an Pagangahm Baleon . {’aganga.hant
of Tims (%) - . , N Rnyxr : : Cahngcagum River
{No. in Figure 2.5.1) 1 i 2 " Leyte i Leyte
10% 2561 14.62 747 1.H]
20% | 2078 ) 10.51 6.58 9.33
30% | 16.03 - 9.08 563 7.81
40% 11,55 7.33 5837 6.63
50% 8.42 5.04 495 5.59
60% 7.37 3.99 4.63 4.97)
70% 5.58 . 2.0 412 4.36
80% 4,74 2.4 C 4.4t 3.68
90% 169 2.3 1.68 318
100% 166 .00 : 153 1.86
Data Period " 195870 . 195870 1956-'70 194870

Source; Philippine Water Resources Summary Data, as of Jan. 1980 by NWRC
Inlenm Report, Master Plan Study on Water Resources Managemcm as of Oct. 199? hy NWRE

O (- m e e __ T,

—{3— Das-ay River

—&— Lawigan River

—4&— Pagangahan-Baleon River
-~0— Pagangzhan-Calingcaguin River

35 b - - e e e s e -

Specific Duscharge (m3/sec/100km2)

20%

10% 30% 40% 50% 60%

Percent of Time (%)

Figure 7.5.2 River Flow Duration Curve |

7-9



TUMSAS UITW JO SMOJ bE_ u>auo&uh 0 nonvn TEMm Eouhm Eﬁbm ﬁmu b 3om 19[IN0 [TULy UY 950 7 MOLI/N ‘MOLL/S
T unpbs gQ1A9SALNY St aBreyostqy dyads 105 O 1un
: 661 ﬁ.az.ﬂo s .o.usﬂaa DLANAQ dit pousuns 37¢ (SIYSTY 1998 ) L350, 1IN0 2 (U
‘uoness SuiSnes srou wods ynsal max?qa 10130 oyy Aq-pardope sea uonms Sutdned noyim (pouad-urmyoz 1eak-¢ 20 woA-p1) O-dS
*POLDG-IITINI TEAK=G JO 35D UL MOT IO 940 PATRWILS? STA (MOL P0UWRURUWEN} MOl/N
BT Eduhman 3 PRI ﬁwoc& IR JEIA-GE) omuﬁuﬂn 215:00¢S PIEWLSS SeM (MO]J WRINS) MOLL/S
T uones mﬁm_.ﬁm Eo@ SPI03I MO[F TS ApUoU’ Aq pozAeue sem (3&yasi dy103ds) @ IS sa10N

LO°T 1270 LU0 vl 000 Q00 000 - 000 89t 8Lt .|000 IFSP WSTEN

ST S6p0 - BIT0 88T 0§90 1000 1600 wL0 80°C  (81'C |9TET 89T . , TOYOIIRIA

S90 000 600 wLe - pE0 - 1000 00 - 1620 89'¢ 8I'¢ 81T u8QTL - oqe

12324 10070 P00 680 100°0 - 000 000 4000 qge'g  8U€ . |00 I8TTT - - ! WSTe oredury|
8TS: LSO LLO 799 igrEe . 1TOO - 190 06t |89c I18L'f . |9SYTL |TL€8 Aoquogumoy. - dowog ST

rrz 200 6T0 |£8°T 110°T 1000 1970 LTT 89'c i8l€ . |LvIL |LUS ) S I el | m

107 000 9z0  ZZZ |90 - 1000 1900 zs0  [89°C igT'e . [vE9L €16 - snddgy semog, m

o0 1000 150°0 T80 110 1000 00 - €10 |89e . i8T°¢ 80y 1STTL | : BoQTeN :

HIT°0 110070 2070 GET0 009 100°0 10070 1000 - {89C .I8T'€ 1000 80°F mseepy| doquod) soeg
99°1 L0 €0 9T jooe . {000 00°0 G000 [89°E  I8I'€ - 1000 160'E8 | _ podos seng|
sl 780 SZ0 . e¥Z  |#0°T . .10000. TIO0 9rL - - JITT €07 19TLS.. (88T L . prewsg 1§

071 HL rAG ] 070 0000 2000 - TT0 - [TI'T LIE0T  I6L0L iLSOF L | TeIueTnUTY

1ozT0 0070 ic00 1220 01°¢ 0000 X0 Zre o JITT 180T TLS 60°S . - wodeqry

010 100°0 00 - Z0 £0°0 000000 g00 [T €07 ST . jor¥ i o o c o - posSog

1€6°0 0000 0070 £0°0 000 . 000 .- 0000 1000 AIUT - {0 Q00 S lpsT 1 o oBe[ns me3me ]
8T 1850 050 . T6C Lol -[00°0 1910 GETT YLV 160°C - [TTEE - |682L ; VWY Ueduwunmy |

10570 1000 200 LS80 0070 10070 00°0 - 1000 - Ry 169 10070 . [Z¥ST Lo Tor e o3epg| g Ae-se(l

LS80 000 - 800 19970 10 - {000 - L00°  :85°0 YLt 169€  9LS1 80T | - g - QESURTTRIH _,

1150 000 - L00  i85°0 0070 1000 000 - 000 . pLy 169°€ 0000 9L'ST . " wedepmnmy) v Ae-seq,  Ae-seq]
e KIED . i T ] . LE . _ . BT Io[ULI0 a0 T _

T - T e | SIS presvra I Brwwwepera R BN ) N C I RN S DUWAGL IO | WRA %P ! JATA IR
oo renusog!  G0S  QUMO/N | () MOLUS Gienuateg | Waspy TEBOE\E . G MOLS | uakeg | Tmakeg( |weodsdn | vonesory | UOUIRMUOD o Ayedowngy | wsisdg | Jofe

W Anediduniy Wi Mol 1900 _ Astediduniy 0 m0LT 19(U] (pouad-unias) 45 |l BAlY PARSINTAL " o uoREN]

i (POLIad-USINIal LAk [ ) AU M 20BLMS JO AUJIGRq03d o _ ele] pasiRy $90UN0S IR, 3VeLINS

- BN 9081ING JO AAIqBqOXd TSL AqEL

7-10




g

1.6 Future Development Petential of Water Sources

(l). Groundwaler

A well mvcmory covering all the municipalitics shows that there arc 3,508 cxisting wells
in the provmcc, while 323 wclls are recorded in the mvenlory prcparcd by PSPT (Sce
Table 7. 1 land 7.3. 1, Data choﬂ) Despite the smaller number of wells included in the
PSPT data, these were used in the analysis, since these provided technical information.
Of the total 323 welis 281 wells are classaﬁcd into shallow well and 273 have complete
information: depth, slatic watcr tcvcl and speeific eapacily. Data are summatrized in Ta-
ble 7.6.1 Lxisting Well Sources.

- Table 7.6.1 E'xis'ling Well Sources

_ - Depth(m) SWL (mhgs) Sp. Cap (lpsm)
* Municipality Type| No. ———p——f—— e AChiaamalad Rl o=
: | Aved Range Ave. Rangc Ave, Range
DwW .o " - - ' . -
Anahanwan : R :
SW 10 9.5 60 - 180 311,30 - 607 il 0 2 - 69
nw 13| 13|210 - aso| 8| & - 30] o2l 02 - o2
Bontoc ‘ '
SW 17] 123} 30 - 190 3oL 30 - 30 0.2 02 - 02
DW 2| c00l600 - s00| 20f 30 - 30| o02] 02 . o2
Hinunangan C : . ‘ -
Sw 24| 155 12 o - 18 g 30) 30 - 3.0 021 02 - 02
: DwW - - . \ -
Hinudayan o . . ) :
\ Sw 6 751 50 - 120 301 30 - 30 02{ 02 - 02
: DW - - - . - : i
Libagon : ' - : :
Sw 16 59| 54 - 60 387 30 - 60 62| 02 - 02
DW . - - -
Liloan : . : :
‘ sSw 4 88| 60 - 100 30 30 - 30 02¢ 02 - 02
DW - - R : -
Limasawa Island n ' ‘ '
SW 12] 102] 60 - 176 287 20 - 30 13 02 - 67
DwW 3{ 256|212 - 290] 30) 30 - 30| 02! 02 - 02
Maasin - : o AR R Coh
SwW 68| 118 40 - 180 30 30 - 390 02 02 - O'Z
DW 61 274240 - 3590 51| 30 - 95 1.3 02 - 067
Macrohon
Sw 21 991 40 - 18.0 30 30 - 6.0 02: 02 - 02
DW 12| 231|210 - 280 451 30 - 6.0 02} 02 - 02
Malitbog
sSw 19 581 54 - 60 321 30 - 60 02: 02 - (2
DW - - - -
Padre Buigos o -
sSw 17 73| 50 - 120 301 30 - 30 021 02 - 02
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Table 7.6,1 Existing Well Sonrces

T (cont’d)
l)c lh m SWI. mb 3 S (‘a | |
hi‘lll‘cil)alit}' '[‘)lpe NO. P p ( )- S - ( g ) l) p ( [151“) .
o A\c. Range Ave. Rauge Avc. Range
DW - - - .
Pintuyan : : :
SwW - - - .
' DW ; . . ]
Saint Bernard
SW - . - .
. DW . . . .
San Feirnando : : - . . ' ) '
B sw 16 5.4 4 0 - 110 37 30 - 6.0 08 02 - 1.9
DY 3| 2031200 - 2100 45] 30 - 60| 02102 - 02
San Juan : .
] SwW 19 106 60 - 160 30} 30 - - 30 0.2 02 - 02
bW - L. - .
San Ricardo ‘ . '
SW 2 15.0 ]20 - - 180 301 10 - 3.0 021 02 - 02
: DW - - - _ -
Silago <
: SW 9 6.8 46 - 9.2 471 30 - 60 02 02 - 02
: DW -1 R . e -
Soged . e N : Co : - -
SW 4] 10071 60 - -190] 29| 206 - 30 03| 02 - . 14
DW 3| 2401240 - 240! 30| 30 - 30| o2}02 - o2
Tomas Oppus : — ' ' : e )
‘ SwW. o711 142] 60 - 180 30| 30 - 3.0 02} 02 - 02

Notes; The values of “Ave. depth, SWL and Sp.Cap” by municipality are estimated using the weighted average based on
1995 census population in respective barangays at well location.

Legend; SWL=static water level, Sp.Cap.=specific capaculy, Aveaverage, SW= -shallow well, [)W—dccp well and ff=fice
flowing well -

: Considermg the well mfomxa:wn the most productive wells are those w1th th‘, depth
rangmg from 5.0m to !2 Om and from 24.0m to 60.0m. ’ﬂ]e goad yielding wells have

static waler level varymg from about 3.0m 10 6.0mbgs and specific capacity of about 0.9
Ipsmto 6.9 lpsm

Bascd on 1116 hydraul-ic characteristics and location of wells in Southern Leyte, aquifers
are wide]y distributed in most arca of western peninsula and westem-half of eastern
peninsula in the province. Solo shallow well area is not distributed in the province. The

Miocene and older rock units are widely distributed in eastern-half of eastern peninsula

and southern istands of the pro.vince that are ¢lassified as difficult area for groundwater |

devclopment.

As indicated in Figure 7.3.1 Main Repori, the river mouse is a high yielding potential
area covering some coastal parts of the province. In eastern peninsula areas where sur-

roundings arc Mt. Hugpa and Mt. Hingatungan, groundwater examinalion indicates
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acidic trend of pli values ranging from 5.9 1o 6.6,

As allcmétivc waler sources, the untapped springs can be developed for future use.
These arc thc most rdlab‘e sources for water supply in the province because grovndwa-
et quahly has a scnous problem of ironic/acidic water. xisting spring sources of 496
are utilized for water supp!y and they originate from the hlghhnds or moumams in
. promontory arcas of both side peninsulas and southemn islands of the province. The un-
'_ tapped spnngs of 52 are proposcd as futurc water sources in the arcas of Bontoc, Li-

bagen, Liloan, Macrohon, Malitbog, Pmtuyan, San l-:ancnsco, San Juan and Silago.

~fron removal facilitics shall be considered for chel I deep wcll facilities in case there
are no altemauve spring sources in decp well areas with water quality problem of ironic
greundwater The proportion of the iron removal facilities to be constructed for Level-l

deep well facilities covering eatire proviice is estimated at 10%.

The detaited hydrogco!ogiéal characteristics of each municipality are sumimarized in Ta-
"~ ble 7. 6.2, while individual wcii locatigns with technical mformallcm are shown i in Fi igure

7.6.1 individual Well Locatmn and Spccaﬁcahon Map, Data chort

' Addmonal we]is shall be deSIgned cmploymg “grave] packed wel}" W1th a gra\'el ihlck-
ness of about SGmm or more depending on the gram sizes of aqulfcra and pumpmg ca-
pacity. While, natural gravcl packed well may be adopled within the arcas where well.
sorted natural graivcl formation is distributed at the cxﬁcctcd équifer. Such arcas are
' 1.151.13“54r the upstream éreas of altuvial fans or 'plainé in tﬁe province. The application of
such method for Level-] well is also justifiable, since inflow velocity of groundwater
through the screen is very low because of minimal pi.nmping rate by means of hand-pump

operation.

Generally, shallower well has a higher possibility'to be constructed by the natural gravel
packed method than the deeper one in areas formed by recent deposits. This 1 because
the lfayers at different depths of alluvial plam or fan depesits had been formed by differ- .
ent situations of transportation and sedimenlalion between varied grain sizes. The adapt-
ability of ihe natural gravel packed well is experimentally assumed referving to the lim-

ited information such as topography, géology, static water levels, etc., as shown in Table
71.6.3.

7-13



o™

(oM BUIAO[ 30L5=} ‘TR NFID="151CT BRre {9 dadpe (T TRIE (3 32_..3“ Eoﬂam *UOLIBULIOJUT JHIEMPUNIID)
231AJ3S []T 40} PAIEIRdO 5](3m:

S|

SN0DTIBIIwT QUITO0TEdw 03B OUBoIN="09N “AiEusorend)

117 “Aatzedes sijodsade)'dg "[PAS] SAEA DDEMSTMS ‘UOTULION] [[2M,
=0y 93 [eordojoany pualo

| - - . | .- .
wmap- 00l 80T %E8. %0 10 T TO 0 - 0t v 9 . X X | nuswpes v, oL 1 sndd Q) sswo
v ; : : . : | : T RULIPOS FUOIGAY N :
w3l - pooB 9L1T UEL %0 { Y - O°€ QT 61 @ ooX X - X  passdepwass %87 %IY %1 podog]
ot o ; s i o : : : S ' : .
womor * WOM - 1 %18 %SEL %0 |0 TO0 - 09 0t 6 & - X X .. X susodapiuson %E8 - WEL %P o3uI)
Supugu Dy Ass %001 %0 %0 l0 'zTo  og  oe 81 T DX X TN ouepnpagean %96 %E %I opaony utg
—on T - i E ‘ 1 , “ - ! :
_ Fuw | papse WM 4004 %Z6 (%8 %0 10 . ZO0 09 . 0t 17 9 X X X susodap e %LL %L %6 uEnf Uty
! - ] . ; L " " . j ! ) ! L MUAIPes Suoisl’ S !
; Syou - UG %SS ey (%0 10 .80 09 o€t ¥ X L X X woweswo %60 (HIT - %O0U | SNPUMA BRG
o ” ro0ss i i ' \ : ] : i : ! T RUSALIDIE OUSHMIY 1
| popoe WU aep%ES oty %0 o o= e - - s rox o X X passdmwsar YLP - %LE %91 pagulaf JuiEg)
Surum puT O %0001%0 %0 [0 - - L R S ape 1%z wedmuy
' . [ R i | s . . 1 | : qo L . : |
m oy w00d %6 Ci%I6 %0 [0 rT0 o 0 Tl S X % | s svosmoa ST 1%18 (%Y sodang ped]
- o ; i ! ! ' ' : ! ! R o *
wou  200d %ET rx.t. 1%0 I tgg . 09 0% 87 g X ;X C nuapes auoisouwrg %91 (%ZE WL Boquel
w SN T R O
_ g 200d %7 %86 %0 |0 iv0o 66 0T -5 4 Dx ¥ X E . pasotprson: %Gl %08 1%¢ uoyOLITW
_ — n _ ] ! ; ” _ , T -
Cupu, s00di%g0 i%AYE %0 |0 1 Z0  0E O 62 P XX | umpes suowann) %L1 %18 {%T VISR
A, i Do - P ] | i n _ | : R .
! oul AEwY%00l %0 (%0 |0t or 10T 8L 9 , X A D snempon prastom %608 %81 1%L 5] BAESBWILT
] , _ . 1 ; ﬁ. ! : m PR
t , Doomy Aol [%YT %0 |0 'T0 - 0€ 0 0L -9 Pk box | moswmos owosown % 1L 1907 1%t ugo(ly
_ - : ; ' ' ; V g _ T ; T AUSALDOR WA, ! !
J00di pooBiopy %06 10 {0 TO 09 0% -9 S Cx X X yowepwsn %IT%IE %LT uoZvary
E™r I i ! i : ! ' ' ) ! 1. ENGULTpOR SUOMIULY | T !
Summu  popes | UL ATLY%O8 %P1 %0 |0 AR R A 6 X X P X passp st %69 1%§T %9 uTAvpunul g
oo e - “ | i i ! o ; #, B B s _ L,
Cpopee, LU MEP9AZL (%8T (960 |0 TO L OF _10€ 09 P2l Poxob X X pasompesa LR %S 1%8 En“_.:z:.:._:.—_
: [ ! : I i | P : : | K P : : ,,
-a2) - Joodivhr 1998 (%0 1 20 _o.m y &3 8 ' ;X Lox | susrpes susrssw %68 I (1 935&
" NSl [ ! _ I T — W I ! - ? _
Fuuny; Cysu: o AYSW %001 190 1%0 jo - 1] _ 09 g %) 9 i ! U% D suesospasonieom %96 1%0 %P UemBiBU
e T i f V v ¥ 1o ed | I - K . [
J— worgoay _ Supds D apa W1 m “a m LS fom _ ant m e m Jupw “ e ” ww o k-lm:hulr.m D | (asmby sofep)  IDGRCK “ ...“n.__..ne._“rn “. .““_”n
Jniwaf ey saneedwery | (%) uopdeld SV T Equi , - L35V [rarie|oen Jo Aydeadneas " semewn - — (o) wopodoag w2y Lusdpianiy
Anend TS E | AHIqeNEAY -1 [ deydg | IS ' pdag Ador0an) - ' Aydesdoday
TOLNEULIOITY JITMPLERGLD TONEWIOIT] [[3MA TONEULICIUT PUROJS) . |_

' fypedorangy Aq suondiosa [ea1300930IPAH TY'L AGCL

7-14



‘Fable 7.6.3 Proportion of Gravel Packed and Natural Gravel Packed Wells

e e e e P

Munfcipallty | ?ropuse(i - Pmporlion (%)ﬂflew!ll)ecp Wclls 7
(only pow'?“i?!fm) Well Depth Gravel Packed Natural Gravel P*\cl\m
lli'mlnanganh-&' lllll : 80m T 90% T lt{)i % o

Hinundayn | dom | 9% 1 10%
L!bagon R SOm - 9{)% C HID%.'-
1103;1 R _,éo m,‘_. U 90% S T .10% .
Macrohon | gm | ee% | 10%
SaintBemad | 8om | . s0% | 20%
Sz‘a?n E;anT:iéco N 40 m'm - 90% o 10 %7”
Slgo | 4om | 0% | 1%
é;;;j__..____._____.,‘._ _I‘_'_]E(;r_l;“ o Y T ” %_

Examination on the effeetive grain sizes and umfonmty cocl‘hmcnl by sicve analysis at
the influential aquifers (composed of coarse sand and/or fine gravcl} should be con-
ductcd during the implementation penod ‘ﬁuch analysis and actual well consiruction re-

sults (sand pumpmg, cct.) are very helpful to apply ihe natural gravcl packed melhod in

- future planning.

- In eastern peninsula .ol' the Leyte Central Higlilands 'areﬁ, it is'repofted by DPWH/DEO
that numecrons deep wells present high Fe contents (PNSDW; Fe<=10ppm). The
groundwater quality examination was perfmmed by' the PSPT. Ground.waterl with high
Fe and acid pH values scems to be present in this Leyte Central Highlands based on ex-

‘ a.fnination resﬁ!ls. Ironic water pufnpeci from deép ivellé is caused by Qéundwaler itself,
well materials cluded in acid water, or combination of groundwater and ﬁvcll materials.

There are four cases on water quality problem in terms of Feand pH value as follows:

(1) Iron concentration is less than the PNSDW (I1ppm) and the pH v'a[ue of groundwater
indicates neutral or alkaline. There is a low possibility of iton contamination through
the future.

(2) Although iron concentration is within the PNSDW, groundwatcr shows an acid pH_
value. ‘There is a possibilily of iron contamination from steel malerials.

(3) kron concentration exceeds the PNSDW and greundwater shows neutral or alkatine.
There is iron contamination caused by groundwaler itself.

(4) Iron concentration exceeds the PNSDW and groundwater shows acid pH side. There

is a possibility of iron contamination caused by groundwater and/or well matcrials.
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Where groundwater has high I'e contains, the Iron Removal F'\cility shall be 'iclidit.ion"il.ly
instalicd. Where (he pqrametcr of groundwater indicates acid pH side, thc well materials
«:hall be dcagucd to usc anli-corrosive matcnals such as aml metatlic (polyvinyl chlo-

ride; PVC}) or anti-corrosive metal (stainless stccl, SUS) materials.

Generally, shallower well presents alkalinity. This i§ becausé the shallow \vcl!s'ire usu-
ally conslmctcd in alluvial plain or fan dcposﬂs The well casing materzals of the said
anti-corrosive shail be used for dccp wells. The development of dcep wells uSmg anii-
corroswe materials in the province is experimentally assumed referring to the lmntcd n-

fom‘;alion such as resulis of water quality examination, geology, etc., as shown in Table
7.6.4. '

Table 7.6.4 Proporiion of Wells to bé Constrﬁcted by Different Matecrials

®

Municipality Pfoposed " Proportion (%) of Level-I Deep Wells

(only potentiatarea} | Well Depth G1 Casing Pipes PVC Casing Pipes
Hinunangan - 80m 50% - : S0 %
Hiaundayan |  40m 50 % s0%
Sa;llt Bemard 1 80m - g?}-;/:—.—__ T 7-.5”6_——%)-_ o
Silago | 40m T e% L 0%

Water quality examinéﬁon on Fe and pH paraneters should be conducted during the im-

plementation period. Such groundwater quality analysis is very helpful to design well

materials in future planning.

Spring

Umapped spnng sources identified are shown in Tablc 7.6.5. These data were collected

and tabulated using the questionnaire sheet-untapped spring information format, Data .

Rcﬁori. Data also include barangay name, owner, discharge, transmission pipcline

length and relative elevation.
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Table 7.6.5 Untapped Spring Sources Identified

e Reocation T T T T dapped Spring
' - ,‘ aven 1 Discharge | TLL.F Relative Elevation
Munlcipatity o Bmanga) - 0“““ 1o 1oy )

Arnahawan Amagusan NA o 5 20 NA

Callmaan NA 05 10 NAr e

Capacuhan ) NA Y o : o

Kagmgkmgan NA _ 0.8 7 1.0 o i\IA o
Bontoc : Beniton NA 0.1 0. 8 NA

San Ramon NA 20 | e 0 ‘ NA

Hinunangan Calmao : NA e 08 -- | A

']hburan NA - 0.5 1.0 NA
| Uppes Bantawon | NA os | 13 | Na
"in\ll}dayan Amaga o Ol _‘l:l‘i;;m—» - '7ﬁﬁl‘:‘6 o ﬁ-mﬂs_._d Sy NA
. ) Blasongﬁi’ﬁi"ﬁ?ﬁ nT “_‘.--..II;I_A—__ -_.-“-_—l?)_—- _——”-:;:S‘ I _I\iA_ -
. [Mubasan NA L w0 b 30 ) Na
Libagon Biasong . | NA | 20 { 02 |  wa
| Cawayan . | Na | 30 | ts | wNa
3 | Nehulid - | NA | . S0 35 | WA
Litoan . [poblacion | NA 57 80 | NA
Macrohon . [|Cambaro | na | aess [ o L na
Cantsssy | NA | 200 | 08 |  wnA
basc | nA 5539 02 | NA
Mabii . | NA | 300 | 05 {  NA
| Salvador . | NA | 2400 | 20 | nNA
Matibog ~ (Cmdatag | NA | .50 | 30 |  NA

San Jose NA 20 35§ . NA
Sangahon NA 200 [ 35 - NA o
Tigbawan ll ) NA 20 ‘ i.3 - -NAM
Tima o NA‘ 25 22 o _ NA
Padre Burgos Bunga : - NA - 0.5 i.5 NA

JPintuya.n - Balongbalong NA 25 2.7 ~ Na

: ) Bataowan | na I 30 1 20 | Na

Canlawis NA 20 3.0 ) NA

SantonoI . NA | 05 20 | NA

Juangon ' NA 2.0 18 . NA
Manmgmng NA 5.0 20 0 NA

Buenawsta NA ) 3.0 73.0 NA_ e

Catbawan NA 40 10 NA
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Table 7.6.5 Unfappcd Spring Sources Idcmiﬁcd
o e . {Cont'q)

Locauon 7 L U;}[;:pp&d Spring
: _I_\lt_zmclpam)* Baranga)" Owner stazz)r ge T(llinl‘-' m _?f'a{"%&;cva"o" .
- é;;lbang B NA 30_ ———-:S NA

Laii{ A | 25_30 A '
i.?l{e;a BswelaNorte | NA | T2 T T
NucvalisucMaSur -~ | NA | 30 | 25 | - NA
PoblacionToabso | NA | 30 | 30 | NA
Ponod | oNa | 3s | 17 | NA
SentaCrz | NA | 35 | 30 | oNa
Sonokll ‘ o NA 3o _30_ S i;lxviﬁ 7
Tautag NA | 25 | 30 | Na

SanFrancisco  {Amisagen . | NA | 12 22 | . nNA

© |Bongawisan | wA | s0 { 20 | - NA

Bongbong - ] NA | 08 |: 30 | - wA
Cahayag | NA | 20 | ol i Na
Causi |oNa U 200 02 {0 wNa
C—e—‘-‘a-a—]--‘--——-_————-— NA ) 15.0""— S 6_0_ Wmm‘ﬁfﬁﬁgiALWW
b;lZItr‘ o NA 15.0 HGUON m_“—m____N_.f-;u— ) )
Gabi a NA 590 20 o ﬁﬁb;!ﬂ\m“ o
Mabay | NA | 05 | 08 . NA
Malico NA 50 Ls NA
Marayag : NA S50 20 o NA B
Napanso | NA | 07 | o8 |  NA
Pasanon | NA | 10 | zs | ™A
Pinamudtan NA R 7 05 | U NA N
punta | NA | 30 s | NA
SataCz - | NA L 08 | .1y |  NA
SantaPazNote | NA | 10 | 15 |  NA
SamtaPazSur | NA 12 | 12 | Na
—S;_&;non o NA 1 1.2 7 1.2 - NA o B
Tinaan NA 06 03 | na
Tuno NA 058 03§ NA
Ubos NA 150 60 NA

San Juan Mmoyho NA 12 30 NA
osse | NA 11 18 | NA ]
Pongoy 1 NA 20 | 28 | NA




Table 7.6.5 Untapped Spring Sources Identified

R o (Contdy

S ) ) __Unlappcd%urmg ]

.—ul\'luiz_u‘icipa!iiy Bmangai ] _(zt\‘_ner f)j:::)ige T. (:'Ull;)ﬁ ) Re_lagfi!;)l_iém" -
. §anjose NA 4.0 5.0 NA
sacws v T Tae | e T o oNA
SatoMino | NA | 40 | so NA
Somoje | wa | 22 | 171 NA

San Ricardo Bt | wa | 10 | 60 NA

Sitago Mingatungan  ~ | NA | 60 | 40 NA
melda | Na | a0 | 14 NA
PoblacionDistrictll | NA | 133 | 110 | CNA
Sapang | ™A | 0§ | 2.0 NA
Tubaon - | NA | . 30 30 NA

Sogod ougse NA {02 | o1 | . Na
Javier - | Na 08 | o1+ wna T
Mac g NA | 05 | 02 oNA

| MaaPlana | NA | 03 | 10 | wa

YomasOppus  |Amabawan | NA | 01 | 03 |  NA
é:asongi ----- o NA 0.3 0_:; T _NA
wn | ™A | 01 | o5 CoNA
Mapgap | NA | o1 | 02 S NA
Maslog b Na L es | o2 NA
SanAgustn . | NA| . 02 | . 03 NA ]

Note: T.L.L.- Transm:ss:on line !englh

NA

1.7
7.7.1

- Data not available

(1) Water Quality Examination

Detaited Groundw ater Investigation Required

Water Source Deve]opment for Meduum-Term Dcvelopmenl Plan

. Water quality problem arcas are distributed in most eastern part of the i)rovince. Such

water quality problem depends on the types of water source (e.g., water from well,

spring or river).

For lhe deep well source, hlgh Fe contents is the mos! scrious problem. The causes of

this hlgh e content are that: {a) raw groundwater 1s ironie and/or (b} Fe is released from

well materials made of stee] due to low pH value {acid water). ‘The countermcasures are

considered in this report, such as construction of the iron removal facility for Fe contents
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7.7.2

proundwater and well construction using the anti-corrosive materials for acid ground-

waler.

Spring source shows slightly acidic, but it is polable. However, there are mining sites in
mountain area where spring eyes exist. ‘l‘hc wastewater discharged during obcralicm of

mmmg producuon might have affected in 1hc watershed!rech'irge areas for spring
sonrces

Water quahty exammauon was conductcd by I.he PSPT through the PW4SP prcparatton
l!owcver water quality paramcters are limited and not encugh for futurc pro;cct imple-

mentation. Following additional examination shall be conducted.

chd 1 Deep Well
. Samp]mg Site; Leyte Central H:ghlands Area

. Examination Parameters; to include Fc, Mn pH, Color and T urbldlty, ete.

Dcveloped and Undevc!()pcd Spring

. Samplmg Site; Leyte Central H:ghlands Area
«  Dxamination Paramelers; to include Fe, Mn, pH, SO,, Hg, Cu, ¢tc.

Spacing ARocation for Level I and' jHS Wells

- The pumping rates rcquued for Level I !‘ac:hhcs are fa:rly !ower than that for Level ll and HI

systems. The wcll mtcrfcrcnce in chcl I facilitics need not to be studied in terms of spacing |
of wells and producuon rate, since most formations in shatlow and deep well areas generaily
have enlqugh groundwater development potential. As Level 1T and IIT wells are usually ex-
pcctéd 1o produce larger diséharge tolméel the water demand, the spacing of wé’lls to avoid
well interference has (o be considered. Spacing allocation for Level IT and HI wells was ex-
amined considering speéiﬁc capacity, pumbing rate, and assumed drawdown of lcm at the

interference radius for a pumping duration of 16 hours.

(1) Specific Capacity
" According to the existing well source information, specific capacity was considered with

ranges from 0.5 Ipsm to 6.5 Ipsm. To srmphfy the calculation, an average value in cach

range is adopted in the calculation of interference radius.




(2} Pumping Rate

The pumping rate was estimated by assuming a drawdown of 10m with the averape
value of specific capacity and pump operation of 16 hours/day. “The formula used to
determine proper well spacing is the Jacob modificd cquation. Drawdown at the inter-

ference boundary is assumed at Lem after a pumping duration of 16 hours.

Table 7.7.1 presents the estimated spacing requirements and number of wells to be con-
structed within a well field of one km®. The spacing intorval between adjacent wells to avoid

well interference is planned to be more than twice the distances of the calculated interference

radius.
Table 7.7.1 Spacing Arrangements for Planned Wells
Range of Estimated Estimated . i
Specific Capacity Pumping Rate Interference Radius - Estimated \
3 ' Number of Wells/km
{Ipsm) (m/day) {(m) i
05-15 ' 500 80 : 45
£5-30 | 1,000 120 20
30-45 | 2,000 160 i
45-6.0 2,500 00 -7
>6.0 >2,500 _ >200 >7
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Table 8.2.2 Population Coverage in Phase [ Provided by Seqved Population in the Base Year {Water Supply)

Namg of \rea Population Served by 1998 Facitities 1998 2004
Municipality ¢ I . . i o [ B Yolal "4(70.;‘\'_325_‘ J—'I‘O_——lﬂl T Coverane ]
ﬁ__-:___ bevel 1| Level 31 _I_i‘ﬂi Totfl__ l’ﬂmﬂﬂtjgi,j_,_ *4) ;PODE‘;E!EQ[L {'/)g_
N [ L R 1,667 2,805 60 26 sy
Anahawan Rural | 955} 1,016] 1,306] “3297 34| | 298] 0 ¢+
Tolal | 2,438 1,202 1,308] 4946 6,218] 79 Y I
Uban | 1,068 ° 1,012] -+ 458 2338 ael 61 | 3mol e
[Boatoc Rural | 74,060 5486 - 5,590 12,236 20015] 61 | 19438 63
e Total 2228 6498 e048) 14774 S23,095) 1 @2 23268 63 T
_ Uiban 1,226 - . s 201 427 1,515 o 9800 2
{ilinunangan Rural 6,097] - 5463] 5556 17,116 20,502 . 83 19503] 86
Tt 7323) 5463 557 18s|T T 22077 BA 21,883} 85
: Urben 1,210 1,752 615 3667 " T 4307] 7 8BS S99 68
Hinundayan Rural 2,328 - 3990 T 6,318 6523 97 . | - s876] 100 ¢
Total 3,598] 5772 615] 9985,  10830] 92 | " 12750 89
Urban 409 300 4| sy T 14500 82 1450 82
Libagon Rural 859] 0 5,532| . 1,241 - 7.638] - .9,146] . B4 8313 &7
Total 1,268 sE3a s sgast U6,596) &3 10,265 86 |
‘ " |Usban 1,075 40( _ 2344] 3,959 T 4,557 &7 . 4.26] 84
Liloan Rural 3 3692 6916] 10957 12,204| 90 1,200] 98
Total A1) 3732 9760 1aot6] 16,761 $9 15,926]° 94
Urban | 360 360 1,209 - 29 N
Limasawa Rural - 32t 538] - 1,259 ) o1 4,012 31
- Total . .72tk 8%l 1,619 5,060] - 32 ¢ 5339 30
Urban | " 10815] ~ - 4,948} - 8,488 * 24251 - " 30,316] ~ 80 43H] - 57
Maasin (Capital) Rupal s,210] - 12,763] - 2,223] 20,196] T 33,20]C 6} 20471 9
o Total 16028 2] 1o 44417 - 834361 70 62,788] 71
‘ Usban | - 2,008) 3.369] . 5481 6,698) © 82 6893 m
fMacrohon Rural 97 7100 2568 1066|3290 79 13,069(. %0
Total 20121 7,000 5937 15950] - 19,988] T80 | 19,767| _ 81
‘ Urban 1,240 - 889] - 2029] T camE2 s 74T 1665 S8
IMzlitbog Rural 17 033520 - 5,000 7 ga] T 15,757] 4 16360 52
- Totat 1,240} :- 33520 6028] 10,620 18,639] 57 20,035] 53
: Urban 20650 325 2,367 2,543 93 2l 1
Padre Burgos Rual 1,123 1,226] 1,880 4229 S 83 - 4,792| 83
Total 3,188 1,226] 2182 6,596 7664 86 7803
Urban | 233 1,048] 27 L2825 |
Pirduyan Rural E89). 2,127 3,016 7,409] 4l . 742] 4
Toial LI 2127 3,299 8457|739 8601 38
Usban 3,400 o ‘ 3,400 3475] 0% 45591 73
Saint Bernard Ruira) 4976] “23s0] 78 14,507 18,085 - 20 17413] 83
e Total 8376 2350  9i8t] 17,907 21,560] " 83 2,977 81
_ Usbzn 1,844 - it2] 1,958 22| s | 2222 &
San Francisco Rural 3,049 561 3616 7024 s1 6.418] 56
‘ Total 1,844 3049 679 5572 9251 60 8640 64
- [Urban . L7l L6 3,800] . 45 3800] 45
San Juan {Cabalian) [Rural 4,359 883 5,784 749 71 7218] 713 ]
Total 4399 2601 7000 11,290] 62 11,078] "63
Urban 487 - 487 695] 70 69s] 10 -
San Ricardo Ryl | 1,120] 3,991 109] 5,220 6569 79 5303] 98
Toal 1,607 399  109] 5,707 7264 79 5998] 935
Urban 824 384 83| 2041 2168] . 94 2,280] %0
Sitago Rura] 3,390 2,341 845 7,076 7634 o3 7,558] 91
Total 4,214): 32250 678 oz 9802 93 9838] 93
Urban | '5,583f 123 . sa s84l| 65 11,8821 48
Sogod Rurat | - "9,5841 737020 83| 14,355 22,129] ¢4 13396 75
Totat 15,167 3915 879 19,961] 30970 &4 30,778] 65
Usban Gu T a T 3sg 1,502 1992 .8 [R273 T S
Tomas Oppus Runal I R,168 - 8168]  1o487] 78 10,089} 8l
Tota} M| gs10] 380l 061 12419] 78 12,021)_ 80
Urban | 35958] o7 21,054f 66,129 86,323 17 105,792] 63
Provincial Total [Rural 38,837]  &1,059] . 43429] 163325 " 229814] 71 207,357 19
— |Totat 74,7951 90176] _e4433] 229454 3613 O3 FTENED I
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Table 8.2.5 Nuniler of Foblic Utititics with Sanita £y Voilotsdn ehe Base Year {1928)

) . | o [ Nacol PU wiy
‘0. ith i q '
Nure of ‘ No.of PU with No. ol !’U with Sag-(au) r\a.. oﬂ'.L with Sanitary
Masicioatit Type Toilets in 1398 Sanitary Toilets tn Toilets in Base Toitets n Ras Carteage (%)
iy o Toilets In 4998 | PlasnedOo- | veor voss vivln Dase
. jear 1993
R _ _ _koing Frofects |
Public Market ! RN
Buykepney Yerminal
- puyieepney i -
Anshauan Parkg/Playgeovad " |7 T N _
o el ... | S S
Pablichtalet =~ ] N ' —
Bus/feepney Terminab
i i L e
Sontee ParksPlaygiouad _ ]
Totd (N D T
Pablic Market .1 I
. BusJeepney Terminal i 1 N
Jifinurangan FarksFligground - - T
Torat = 2 2 _ 2 N N Y
Pablic Macked L N 1 1 w
. Busdeepney Teominat : -
il EERp - ———— e . —_— o
lmum.!ayzn | Pack s/Playground 1 ] 1 ) Ak
Tota! R A 2 2 7 r | o
Public Market : 1 1 1 b 10
: Bus/Mepney Terminal
L ——
agos PasksPlay gronnd 1 i - M i w
_ Tetal 2 2 N ] t )
Public Markel 1 1 1 ] 100
. Bus’Jeepney Terminab 3 1 1 ] 109
i N
Lioan Parks'Playprodnd i | 1 | 160
Toad 3 — 31 3 3 0
Public Madiet . _ ;
. ) Bus/Jeepney Terminal R . S
LAmassa [Park sFlaygraund i 3 _ 1 7 e |
Total : ) 2 2 1 100
Public Market 3 3 3 3 100
. - BusJeepney Temminal 13 ] 1 1 106
o il — -
ll.iSIll (Capital) rParIs e } 1 , i 1 100
Total [ s T 3 5 1
Public Macket : ]
Buzeepney Terminal :
Macaohon Park s'Playpround N i 1 109
Total [ ) 1 1 100
Pullic Market ] ] ] 1 e
. Busflecpney Terminal -
Malitho, ——— e
Mufitbog Patk oPlaygrovnd ¥ i I 1 we |
Total . 2 2 1 ) _ i
Public Maskes ] ] 1 1 100
g . | Bus/Jeepoey Terminal ] i L S | 109
Fadie Burios Parks/layground 1 i [ 1 100
Tolal 3 3 ] 3 3 100
Public Market .
. BusJeepney Taminal
Fintuyan ParksPlayground
Tolal
Public Markct ] 1 1 ] 100
. Bustfecpncy Terminal | 1 1 I 109
Bainl Bemud ParksFlaygroand ' 1 [ ] Ao
Total . . ) 3 3 R | 100
Public Market 3 1 ] _ 1 100
- [Bus/feepney Terminal [ ] 1 1 100
[7in Fracisce FaksPlayground 1 1 i 1 1%
[Total 3 3 3 3 100
|Public Market 1 1 i 1 100
, . Bug/Seepiey Terminal ] 1 ] 1 199
Fan hoaa (Catalian) e SPLirpround ! 1 1 1 100
Totat 3 3 3 3 T
Public Maket N
. Busijeepney Terminal R
San Ricarde [PackePlavground ]
Total .
Public Marker
Sitago Bus/Jeepney Termingt 1 a 3 1 1 160
£ PacksPlayground 1 i t i 100
Totat 2 F ] T 100
Public Market 2 2 2 2 100
BusJeepney Terminal ] 1 \ [ 109
Sogod ParksPlayground R R
Totat 3 3 3 3 |1
Foblic Market 1 ] 1 3 199
Bus Jcepney Terminat _
i Oppus Zar s Playpround _ S
Total 1 { [} ! 100 .
Peblic Market 17 2] (1 v e
. Buseepney Temiing) 2 b 2 ) 100
Frovincial Total [ Parks¥loy ground 13 3 T o T T
L __Jtond i i3 39 39 1 1204
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8.3
8.3.1

Projection of Frame Values

Review of Past Population Development and Population Projection

Since the NSO has not yet ﬁreparcdfiﬁucd l'uluré population of the provinces, the provincial

population for the ycarb 1998 (planning base ycar), 2004 (mcdmm -term largct year) and 2010

{long-term {arget year) were pro;ccted Avallablc information for the s{udy at present is as
follows: '

M «

NSO poj)ulation census results from 1903 to 1995 {conducted 10 times)
1995 Census based National and Regional Populaiion Projection prepared by the NSO
!995 Ccnsus ’bascd Regloml and Provincial Population ijcctmn preparcd by the

"NEDA chlonai Oﬂlcc-Vll[

Provincial Physical Framework Plan/Comprehensive Provmclal Land Use Plan ( 1993-
2002) prepared by the Provincial Office (hereafter referred to as “the Land Use Plan")

'Jomparison of regional pdpulaﬁon projected by NSO and NEDA

‘ l‘he NSO conducted the national population pro_]ectlons for the period 1995-2040 and

the regional pro;echons for the period 1995-2020. The assumptions take into account

future trends in the demograpluc procc:sscs of fertilily, mortahty and migration rcqmred

- by the cohort-component method for projecting populauon

In the rcgional p0pu]ati6n ﬁrojection of Regioﬁ VIl (Baslern Visayas), the subject
region composed of the 3 batch provinces of this study is classified as medium-sized

region (projected population of at least 5 million but less than 10 million by year 2020).

On the other hand, the NEDA Regional Office-VIIl projected regional population

together with provincial population for year 20006 based on the 1995 census resull,

Table 8.3.1 sﬁows the comparison between the two agencies’ projection on the régienal
population for the years 2000, 2005 and 2010. In the past development, the annual
growth rate between 1990 and 1995 drastically increased compared with that of the
previous census period. The NSO considered the latest development for its piojcctidn.
‘Thus, the growth rates with 5-year interval for the years 1995, 2005 and 2010 are
assumed at 2.21%, 2.00% and 1.82%, respectively.

The NEDA Regional Office also projected the population for year 2006 based on the

1995 census result. In this study, the annual growth rate between the two years was

calculated at 1.00% using the compounded formula for the purpose of comparison with
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NSO projection. Thus, (he population in a S-ycar interval from year 1995 was cstimated
as shown below applying 1.00% as annual growth ratc. Comparing with the projected
* population by NSO, the NEDA projection is rather conservalive in consideration of the

past trend between 1948 and 1995 as shown in Table 8.3.1 and Figure 8.3.1.

Year Population Source/Growth Rate

1995 3,366,917  Census result

2000 3,538,664 Estimated/ 1.00% (1995 - 2006)

2005 3,719,171 Estimated/ 1,00% (1995 - 2006)

2006 3,756,193 NEDA projection/ 1.00% (1995 - 2006)

Table 8.3.1 Comparison of Regional Pdpulétion Pfo‘i.eclidn' by the NSO and NEDA

Year ‘ 1980 - - 1990 1995 2000 2005 2010
: Population 2,799,534 | 3,054,490 § 3,366,517
CenSus v e e e et m e m aam = e —— - . SR — S —_————
‘ Growth Rate . 0.88% 197% | ..
NSO Population b 3ase8sa | 3743895 | 4032242 | 4,523,762
Projection | Growth Rate 221% | 2.00% 1.82%
NEDA Population ‘ 3,366,017 | 3,538,664 | 3,719,171 :
Projection | Growth Rate : 1.00% 1.00%

Note: The 19935 population as of July 1995 was used 25 a basis for NSO population projection.

B ’ 4’500 [~ Tt , I LT T LTI T D L I LT FE T LTI G

; 1
. . - ‘>
PREX LN st TTCNE SR S
[} 5 —eN5US ’ :
& 3,500 o .
g . =+ + - =95-Based NSO Projeclicn '
2 3,000 . - ;
g — ~+— 55-Based NEDA Projection
D500 b oo e I
g
B 2,000
|
& 1,500 oo - 4
By : ‘ o !
1,600 oo e e e e A,{
500 ; e P T |
1900 1910 1920 1930 1940 1950 1960 1970 1980 19%0 2000 2010

Year
Figurc 8.3.1 Past ic,cnsus }and Projected Population { prepared by
NSO and NEDA) of Region-¥VJ1} -

The NEDA population in 2000 and 2005 wére estinwated in the study.

(2) The Land Use Plan: Province of Southern Leyte {Planning period 1993-2002) _
The provincial and municipal population for the year 2002 was projected wit‘ﬁ 1990 as
: base year. The population growth rates by municipality experienced between 1986 and
’ 1990 were basically adopted for the projection. The provincial growth rate was 0.83%
between 1980 and 1990. While the experienced and projected growth rates of Region
VIIT are 0.88 % between 1980 and 1990 and 0.95 % between 1990 and 2002.
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The population projection on the provineial total and component nmniéipalitics was
made with 1990 as basc year. The population for the ycar 2002 was pro;cctcd using a

uniform growth rate between 1990 and 2002 referring to the eJ-Lperlcncc from 1980 to
1990 (census years).

Table 8.3.2 shows the past population developmcnts in census years (1980 1995) and
projections for the years 1995 and 2002 with 1990 as base year applymg the assumed

growth rates for the period 1990 to 2002 in the sald comprchcnswc Provincial Land Use
Plan,

Table 8.3.2 Census I‘opulatlon and Pro_pectcd Populatson in I.and Use Plan

Census Population S Land Use Plan
M '.I vt _ . Growth . | . Growth { “Growth
MUNEPARY 1 1930 | 1990 | - Rate | 1995 | Rate | joys+ 2002 Rate
. o “ | x980-1990) Tl aevo99sy | T (1939 2002)

| Anahawan ' - 6,34 7063 0.77% 6411 12.16% |- 7,346 ?'162 - 0.7%%
Bontoc - 22655 Mz 0.92% 24041 TO-14.86% | 26,020 027,800 - 0.95%:
Hinunangan 20,568 . 22454 ). 0.38% 2,170 8 0 1699% | 23,506 | 25062 0 - 097%
Hinundayan S 9746 9985 022% | 10617 | - S 3231% |0 10075 | 10,238 0.22%
Libagon 10,516 R E T 067% {0 10,754 S 699% o2 12206 | 089%
Liloan . 16,923 18,383 083 | 12,160 0 32t ] 19187 20372 - D86
Limasawa - - 451901 o s 49T 1% 45641 t4628 ) 0 . 0.20%
Maasin 39,731 64,694 ] 080% | 63,7246 ° -31.05% 67,424 } ' 71,440 S 0.83% 4
Macrohon 18,603 1 20416 | 089% | 20093 | 1LE1% | 21372 | 22787 | - 09% ' o
Malitbog . - ) 1504 ] - 15946 - 000% 1796 | -R71% i 16652 ] 17,69} L 081%
Padrc Burgoes 10,790 7,315 - A73% ' 7,593 ~3.34% 7483 | 7,563 ! 0.21%
Pintuyan 7872 - 8N 038% | 8388 | . 35y " 8338 85683 . 030%
Saint Bernard 19153 |~ 20760 | 081% | 21,363 | ~ 459% | 21647 | 23952 ©0.84% |
San Francisco 9,993 10,438 043% | -9543 f . - 1902% |- 10670 | 11,003 C . 044%
San Juan 1,614 1 - 11,70 0.08% 11,392 |+ ' 084% 31,750 11816 | 008%
San Ricardo 7,331 9723 | . 2.86% | . 7,869 086% | 10,255 11,043 1.07%
Silago 9,323 . 9713 043% | - 9,785 ©-26.50% 9,949 10,259 0.44%
Sogod . 62461 0 M3z 0 1.79% 31,062 -16.60% 34,502 39,469 - 1.94%
Tomas Oppus © 12,480 13,192 0.56% 12,609 | - 3971% 11,572 14,123 0.57%
Province 296294 325,940 0.83%, 1 37,565 £.856% | 335913 156,782 0.86%

Note: * Population in 1995 was estimated using growth rate employed in the Land Use Plan

Comparing the census and ihe projected population in 1995, the provincial population
based 'oﬁ the __ccnsus'is .aboul 6% lower than the projected. | Regarding the municipal
census ﬁopulation in 1995, fourteen (14) out of 19 municipalities were lower with a
rangé of -1% 10 -23% comparing with the projected figures, while the remaining five (5)

municipalities were higher with a range of 1% to 23%.

In addition to this, the province is presently updating its Land Use Plan using the NEDA
projection based on the 1995 census population. Thus, future projection shall be made ‘

- using the 1995 census results as the base year.

8-12
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(3) Population Projection of the Province

The following conditions are considered in the population projection.

Rej;loual l’gpulahon |

For the n,glonai popuhlwn in lhc sludy, the pro;ccuon conducted by the NEDA Regional

Office may be adoptud assuming that a rather conservative populallon growth will be

realized comparing with that of the NSO projeclion.

1) The regional popuTatlon prmecled by thc NEDA for the year 2006 is referred to for
the short and niedivm-term penods The annual growth rate of 1 00% between 1995
" and 2006 will be adopted for the prOJccuon in 1998 and 2004 usmg the compounded
formula with 1995 as (he base year,
2) For the long-term projection, it is assumed that the annual grdwih ratcé .will decrease
gradually as adopted in the NSO projection. The annual growth rates adoptcd in
~ NSO projection decline from 2.00% (2000 - 2005) to 1.82% (2005 2010), which
indicates that the relative reduction rate is 0.09%. In lhls study, the same rcduc!ton
' rate may be used fo the NEDA projected growth rate of 1.00% '(ZOO(} - 2005). Thus,
the population in year 2010 is estimated at 389! 501 applying the éroﬁxth ratc of
0.91% from year 2005. The growth rates adopted in thc study com:spond to half of
the figures emp]oyed by NS5O. ' '

Year ~ Population Growth Rate

1995 - 3,366,917 ' Census result - _
1998 - 3,468,938 - 1.00% (1995 - ]998)
2004 . 3,682,348 1.00% (1995 - 2004)
2005 371,170 1.00% (1995 - 2005)
2010 3,891,501 0.91% (2005 - 2010)

Provincial Population

In the NEDA projection, the regional population to be increased from 1995 to 2006 was
distributed to each province in proportion to the share of the provincial population
increase to the regional population experienced beiween 1990 and 1995. In this study, it
is assumed that the tendency of population growth by province will not drastically
change. Thus, the same manner as adepted by the NEDA projection was employed both
for short/medium-term and long-term periods in the population distribution from the
regiohal pépdlélion o those for cbnccmed provinces. ‘The distribution of the regional

population to be increased to the provihcial population was made between the respective



basc/target years.

Table 8

2010 togethier with NEDA projection.

3.3 shows the projected population in years 1998, 2004 and

__Table 8.3. 3 Pnojcclcd Population ol‘lhc Provmcc

NEDA Pro cetion : :

Province :‘____P_O-[;ljlatlml : ':’npulauon Increase Pr.qjected !‘olp_nlaztion_

_ 1995 2006: | Number | Share: 1998 | 2004 | 2010
Biliran 132,209 | 149921 | 1772 455% | 1363851 | 146,561 | 156,077
BastenSamar | 362,324 403,509 | 41,185 | 10.58% | 373,018 | 395,697 417,825
Leyte Tl st2s | 1689501 | 178,250 | 45.79% | 1,557,966 | 1,655,686 | 1,751,458
Northern Samar 454,395 | 542,288 | 88093 | 22.63% | 477,282( 525,577 | 572,908 |
Samar 589373 | 658,850 | 69486 | 17.85% | 607,584 645678 | 683,012
Southera Leyte 317,565 312,115 54501 -1d40% | 316,37 313,149| 310,221
Reglon 3366917 | 3,756,193 | 389,276 | 100.00% | 3,468,938 | 3,682,348 | 3,891,501

Munigipal Populauon

1) The total popu‘ratlon of thc provmce in 1998 2004 and 2010 was ﬁxcd

2) For the pOpulauon projcction by mumcspahty, the same method employed in NEDA

projection for the distribution of regional population to provincial population was

applied. The provincial population to be increased in respective planning yeats was

distributed to each municipality in proportion 1o the share of the population increase

-~ of each municipality to the provinciél total experienced between 1990 and 1995.

Table 8. 3 4 presents the census results (1950 and 1995) and the pro;ected popu’latwn
of the municipalities.

Table 8 3 4 Census resulls and Projectcd Populahon of Municipahhes

Census Resu!t Projecied Popu!ahon
Municipality | 000" 0 Pop. ?.','2,': ‘,‘;,, 1998 2004 2010
. : : Growth Growth’ Populatio | gR: Popufatie | GR Pepulatio | g .
" | peoviege | PP . pula e GR . ¢ _

| Anahawan 7,063 6A7L o592 ) o c1358% | - 6218 - 3814 -1.10%; —75,478 -1.16%
Bontoc } 24818 24,047 e rL NT8% | 2395 ). - 23,268 0371% |- 22952 | B3N |
Hinunangan 22454 | 22,470 -284 U6.5% § 0 22,017 ) - - 20,883 1 -005% | 21,693 | ¢ -_0.}5'%_“ '
Hinupdayan 9,965 10,617 652 ~14.9% | 10830} 0.66% 1275 067% | St | 0.63% .
Libagon 13,239 | - 10,754 -485 L% 10,596 S 10265 | - -0.53% | ~ 9940 .. -0.53% |
Liloan 18,383 17060 10 -1,223 | . 28.0% 16,761 | - - 15926 | -0.85% 151071 -0.88%
Limasawa 45191 497 | - 408 -9.3% 5060 | 0.89% 5,339 090% | ;.. 5612 0.83%
Maasin 64,694 | 63746 | - 948 21.7% | 63436 1 62788 0%} 53| 007%
Macrohon 20416 20093 S 74% ) 10988 -] 19767} 015% | -19551:) . 018%
Malitbog 15,946 17,976 | = 2,030 -46.4% 13,63% § 1.21% 20,025 | 1.20% 21,384 1.10%
Padre Burgos 2,315 7,593 218 -5.0% 76641 031% |° - 7833 ) 0.32% | 1 7.959 0.31%
Fintuyan 8,477 8,388 - 21 -4.8% 8457 ] 0.271% | . 8601 0.28% 8,742 0.27%
Saint Bemard 20,760 21,183 603 S138% | 0560 | 031% | 21972 1 0.32% 22,376 0.30%

San Francisco 10,438 9,543 -§95 205% | 9251 - 8,540 ~113% 2.041 -1.19%

| San Juan 11,703 18,392 -3N 11% 11,25¢ 11,078 0.32% 10,370 0.32%

San Ricardo 9,123 7.869 -1,854 42 4% 7264 | - - 5,998 -3.14% - 4,757 -3.79%
Silago 9,733 9,785 32 -1.2% 9802 | 0.06% 9,838 0.06%- 2873 0.056%
Sogod 31,342 31,062 -280 6.4% 30,970 - 30,778 | - 0.10% 30,591 -0.10%
Tomas Oppus 13,192 12,609 -53) 13.3% 12419 - 12,021 0.54% 11,631 -0.55%
Province e | 317,565 | 4378 ] 1000% | 26,107 -1 3349 | o6t § 30221 | -0.16%

g-14

Mote: Growth rates in 1998, 2004 and 2010 were caleulated using compounded formula.
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I’Opuhtaon by Urban and Rural A:ca

1) Past |)0pu]a1mn devetopment

Table 8.3.5 shows the urban and rural population wilh giowlh Fates in census years
(198(} 1995) by mumm]ﬂhty thh rcgard 1o the ratio of the urban popnlation of the
‘provmcc to the lotal pOpulahon the provmc:al averages in 198() and 1990 were
15.1% and 20.5% and it increased to 24.7% in 1995. The pm_vmcml growth rate of
3.94% between 1980 and 1990 shghlly dccrcnscd o 3.58% in 1995, While, the
growih ratcs of the rural populatlon were 0.18% (1980 - 1990) and - 0.65%(1990 -
' l995) as provmcml averages

Table 8 3.‘ Past Populauon Doy elopmeni by Urban and Rural Arca

- i9%0 - : C1990 1995 )

Municipality oo Urbanf | Share o Urban! | GR. - Sharc. . Urban! G.R, Share

‘ paily Total 1 pural (‘/.)Q-:Z 'iqla!' Rural | (%)" (%) T"“‘! Rural (%) )
Anahawan 6548 | 916 ] 14.0% | 7,06 2690 | 1% | 374% gant | 21| oren | 424%
Bontoc 22655 | 3818 | "169% | (24818 | 4092 | 070% | 165% | 24047 | 3780 isiw | 1s7%
Hinvnangan 20568 1 793 |" 3e% | 2248 | o2 ] v | 4w | v | vans | 90 | esn

| Hinundayan 9746 ) 2187 ] 4% | 995 | 2443 | an | 245% | 10607 [ 87 [ 951% | 36.9%
Libagon . -~ | - 10516 520 | M45% | s 10 158 | 60s% ] 138% | 10754 ] A0l a04% [ 135%
Liloan ‘ 16923 | 2514 | 149% 18383 | ca34t |- 561%7 L 236% | aed | aas | 0% | 26.1%
Liniasawa - - casg | Tung] C296% | el s | 128% | 240%
B . | Maasin . §9,231 | - 11,151 :"IB?% 164,694 | 13,561 _4198% S210% 163746 | 25661 | 13.60% | 403%
8 | Macrohon 18,693 | 183 | Uasw | 20418 1050 [ 1490% | 35.0% | 20003 ) Eeus | 130% | 323w
< | Matitbog 16,114 |- 2387 | - 148% | 15998 | 2092 [Z131% | 13.4% | 17,976 | 2.5% | 4.09% ‘142%
& | Padre Burgos | 10790 | 72657 | 244% | 1315 | 200 | 268% | 27a% | TS | T 2 3m | 201% | 30.7%
5 | Pintuyan - G872 o83k w0ew | BT 2B% | e | isan | Ts3ss | T io10 oo 0%
SaintBernard | 19153 | 1593 | 83% | 20760 | 528 | 0dzn | 74% 20,363 | 3,034 | 1470% | 142%
San Francisco |° 9995 | 2,301 23o% 110438 | " 2287 [ 044% |- 2195 |- o543 | 2222 | o580 | 23 3%
San Juan 16 ] 43 | 3san {11,703 | 4088 o00s% | -T354% | 11,352 3800 ] 17| 334%
San Ricardo N B T A 26w | r3ee | ess | o BE%
Silago - 9323 | 1537 | u6s% | 9033 | 2037 | 2sim | 208% |- 9785 [ 2114 | oRass CI2L6%
Sopod 26,246 4602 | C1usw | 33z | osesl | 2% | 19.0% ) 3162 | 7626 |75 05% | 2a6%
TomasOppus | 124807 " | “eon| wnmz | 3ms |- S 232% | 12609 | e | R 5%
Provinee - | 296,294 | 44,795 | . 15.1% | 321510 | 65,897 394% 205% | 317,565 | 78,563 | 3.58% | 2474
|_Anghawan 6594 | 5628 |-186.0% | 7,063 | 44x fa3sn | os2e% | a2 |20 | 2az% | s16%

| Boatoc 22655 | 188 | 1830% | 24818 ) 20726 | T 096% | e3s% | 3780 | 20267 | 043 T 843%
Hinun2ngan 20568 | 19775 | '96.0% | 22454 | L1592 | 086% | 95.9% | 1405 | 20765 | -043% | 93.7%
Hinundayan 9,746 | . 7.559 | 37.6% | 9965 |50 | 005% | C755% | 3BAT | 6370 | -1i%% ] 638%
Libagon 10516 | 8595 | 855% | 11239 - oniv |- omw | s64% | dse |- 3380 | 059 [ $655%
Liloan ' 16923 | 14400 ] ssam | 18383 | 1apd2| “026% | i64% 4,4'?5' .'12,685 ENY | 73.9% |
Limasawa - v s o ase 34 | dsa [ 0Li8 | 34a | 083% | 7608k
Maasin 13230 485500 813% | 64694 | 5133 | 0s1% | 79.0% | 125661 | 38085 | 0.28% | 597% |

8 | Macrohon 18693 1 16510 905% | 20416 | 13266 | -240% | 650 | 6658 | 13,305 | -231% | 66.7%
< | Malitbog 164 F 13,727 852% | 1596 | 133854 009% | sswi|. 255 | 15420 | 1.40% | 858%
® | Padre Burgos | 10,790} £,138] 754% 7375 |- 5354 410% | 726w | 2333 | 5260 |C08i% | 693%
& | Pintuyan . 1872 F 7.034% 894% | 8197 | 5283 | 28% | es6% | 010 o731 | 005w | g0
Saint Bemnard | 19,453 ) 172560 § 1 91.7% | 20760 19.2327] 091% | 9246% 3034 | 18320 ] -0.20% | 858%
San Francisco 9995 ¢ 76051 161% | w08 ] siIst| o70wm | din| 2212 7320 | -rao% | 16.7% |
San Juan 11,614 7,500 F 64.6% | 11,703 75551 001 | 646% 3,800 7,592 | 047% |  666%
. San Ricardo 7333 7030 100.0% ) 9m3 | 16761 - ) 78.4% 695 A EEAERA
Sthage | 931 77861 B3s% | 9w | 06| 010% | 792% 2,114 267 | ote% | 784%
Sogod 26246 § 21644 |- 825% | 301342 | 25381 | 161% | 8V 0% | 7626 | 2343% | 3% _733'5
Tomas Oppus | 12,480 | 12480 | 1000% | 13,092 10427 | - _68% 1932 | T06M | 062% | 847%
Province 296,294 | 251,499 | 849 | 320,940 | 256043 | o1 | 795% | 78563 | 239002 | 0.65% | 753%
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2) Projection of wiban and rural population for the years 1998, 2004 and 2610

"the urban population by municipality for the target years was f{irst projeeted and the

ural population was caleulated to meet the aforementioned total population by fixing

the urban population.

In the projection of municipal urban populaﬁon, the following are assumed by

shorifmcdium term and'long;témx periods.

Sho: U’Mcdmm term targcl 1998 and 2004 .

Growth rales between 1990 and 1995 in terms of the profile of urban popuhllon
to total population by mumcupahly were _basmaliy adopted llowcver for thc
muﬁicip_alitie.s having draétic qhang'c'of growiﬁ fatcs_ betwecn the u\o census
periods of 1990 - 1995 and 1980 - 1990 (negalive to positivcfposilivé o

negatwe) the average growth rates between 1980 and 1995 Were cmploycd in

order to a\md a negalive grow!h These munmpahtles are Pmluyan and Saint

Bemard.

In addition, some modifications were made as follows:

- Municipalities of Hilil.maugan, Hinundayaﬁ and Maasin; Regpective average

growth rates from 1980 to 1995 were employed considering that growth rates
between 1990 and 1995 indicateﬂ very high increase (about 10% or more).

- Municipalitics of Bontoc, Libagon, San Francisco, San Juan, San Ricardo
and Tomas Oppus; Pdpu‘tation in 1995 was fixed for shorUmedium-term to
avoid a negative growth rate.

- Municipality of Maérohrm; f‘o;mlatiun in 1995 was fixed for short/medium-
term considering a higher growth rate between 1980 and 1995, although a
negative growth rate was recorded between 1990 and 1995,

Long-terrﬁ farget: 2010
For the long-term projection, the adopted share of urbanfrural population in 2004
may be appliéd for the municipal population in 2010, assumning that the share of

urban/rural population in the medium-term period will not drastically change.

Under the above assumptions, the provincial average share of urban population for

the year 2010 was arrived at 33.9%, higher than the figures in 1995 (24.7%) and in

1990 (20.5%). Table 8.3.6 presents the projeétcd wrban and rural poputation. The

growth rates and shares on rural population were catculated using the estimated ural

population. .
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Fable 8. 3 6 Populatlon ]’mjecliou by Urban and Rural Area: 1998 2004 and 2010
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833 Projection on the Number of Pablic Utilities

Table 8.3.2 Projected Number of Public Utilities by Municipality by Target Year

e EPENE e

. (2071 R 121 e
Name of Type
Menicipality w No.of Public]  Proposed

Peopased
. Ltititkes Coastruction Cansfruction
blickades 1 4 - )
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T T 1 e
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84
8.4.1

Types of Facitities and Ymplementation Criteria

Water Supply

{1) Urban water supi)ly
With regard to dcvcbinnc;il/cxpansioﬁ of urban water supply by municipality, exisling
conditions, fnlur;: réqui_rcmcnls and plénucdlon-going projects were reviewed in
preparation of this PW48P. .POtbmial water source for future development was also
evaluated in Chaptcr 7, 'takiﬁg info account the iwcésibilily to utilize uwntapped spring
sources. Location of urban arca of résr:cctivc nmunicipalities/city was réfcn'cd to Figure
3.4.1 in Chapter 3. Table 8.4.1 ﬁrcscnts basic figures on the exisling service coverage,

waler sources and future requirements.
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85  Service Coverage by Target Year
8.5.1  Water Supply

{1) Population to be served by Level | facilities under ADB-assisted project
With régérd to tlc»'c16;$|11eiil of rural water dupply'h'y mmicip’alil).- the ADB-assisted
Rural Watcr Supply and Sanilation Scclor I‘ro;ccl (RWiSD) pPays a major role in
medium-term plan of PW4SP, To set up the target, additional population to be served

under this project shall be subject to a due consideration.

Physlcal {argets:
Phy‘:lcal targels for rural water supply are conslrucuon of shallow well (109 units}, deep
well (95 units) and dcvclopcd spring (66 umls) in the whole province. A total of 270

units were allocated by the province to the FCCIp‘lCnt municipalitics as shown in Table
8.5.1 ) |

Table 85.1 Proposed Number of Fécility {o be Constructed under ADB-
Assisted RW3SP (1998-2001)

.Municipality ' C.lass Sh&”g;" Deep Well D;;;ilgf;cd | Total
“Anahawan 5th 1] 10] 7 17 ]
Bontoc - _5th. 1 16 7 24
Hinunangan " 4th 0 0 2 2
Hinundayan = 4th ] i 2 3
Libagon 5th 0 ] 2 2
Liloan Sth 0 1 0 1
Limasawa 6th 21 2 1y 24 |
Maasin 2nd 4 37 14 55
Macrohon . 5th el 4 7 17
Malitbog - Sth 20 1 6 27
Padre Burgos 5th 30 8 5 43 |
Pintuyan __5th 0 0 3 3
Saint Bernard Sth 0 0 H 1
| San Francisco Sth 0 1] H 2
 San Juan 5th 1 0 0 H
San Ricardo : 5th 0 0 0 0
Silago 5th 7 4 1 12
Sogod 4th i6 3 3 22
Tomas Oppus 5th 3 7 4 ___14]
Provincial Total 109 95 66 270

Current status

Implementation of the project was originally scheduled to commence in _1997 with 3
years implementation period (1997-2001), however, the construction of the facilities has
not yei started as of now due to delay of {und release. In addition, delivery of required

materials has not completed for the 1 year alfocation. Thus, the above physical targets
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under the ADB-assisted project may be a major parl of the requirements in the medinm-
teum plan (year 2000 - 2004).

Addmonal populatlon 1o be setved;

The addilional populauon to be servcd undcr lhe ADB-ass:slcd prOjcct is assumed at
24 300 peisons based on the total number of physical targets (2?0 units) applying served
populalnon of 90 persons per one Level 1 facility (serving 6 pcrsons!]lll % 5 HHUs/unit).

{2) Population to be scrved by target year

Phase |

For urban area, the addmonal service covcragz. was estimated by chel 11 service. For
rural area, the population to be served under the ADB-assisted pro;cct is the targct of
rural water supply The additional service coverage by Level i system was not

considered, since Level It systems with untapped springs were not included i in the ADB-
assisted project.

Phase II

For urban arca, the population scrved by Level I and 1 facilities in the base year was
considered to be absorbed by Level 1l service aside from the additional service coverage

' to be estimaled by'lhé scctor'targct. For rural area, all existing facilitics in Phase I were

assumed to be utilized thyoughout the future.
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