i

7.3.3

Groundwater Quality

There are water erality problems in deep wells in specified parts of alluvial plain and Samal

Tsland. Ma_]or water quality problemq are remnants of brackish water in southern part of allu-

vial plain, and hlgh Fe and Mn contents in northeastem portron of that. In Samal Island, typi-

cal water qualities of deep well and spring sources have high Ca and Mg contents due to min-

eral rich recharge area formed by limestone. Also in west seashore belt of Samal Island, the

saline water intrusion is now reported due to over exploitation. The results of water resources

investigation for the province conducted by NWRB and general infonna'lidn from DPWH-

DEO and PPDO revealed the problem areas as shown in the Groundwater Availability Map in

Figure 7.3.1. The followmg are summary of the findings.

m

@

Brackish Water R.eméined.Area

Among the water quahty problems of the provmce brackrsh water is most serious one

with about 70% percentage of affected existing deep wells. The problem is extended to

.most of alluvial plain area in many mumcrpalrtres including Asuncion, Tagum, Braulio

" E. Dujali, Carmen and Panabo. Majority of potable groundwater source is shallbw wells,

which are utilizing Level-1 or Level-Il services.

High Fe & Mn Contents Area

An area of groundwater with high Fe ancl Mn contents is cxperrenced in northeastern part

! ‘of the alluvial plam which area is located in the mun101pal1t1es of Asuncion and New

Corella, _Probably, the said groundwater is originated from west slde of the cordillera

3

- formed by mineral rich volcanic rocks. To remove the Fe'in the water, DPWH-DEO in-
‘stalled iron removal facilitics at some sites as pilot test plants, some of which are being

' used at present.

ngh Ca & Mg (,ontents Area _ _
One of the major water sources in the Samal Island is developed by deep wells in the

plateaus The groundwater qualrtres have shght]y high Ca and Mg contents, because the

: formatron of groundwater recharge area is formed by lrmestone that covers most area of

the Samal Island. The examrnation results 1nd1oate minimum Ca of 150 mgfl and Mg of

50 mg/l, r_espectwely. Probably, the same groundv_vater quality could be observed in the
Talikud Island. e S R
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(4) Salinc Water Intrusion Area

‘There is small-scale alluvial plain in western coastal area of the Samal Islarid. Ground-
waler quality of this area is generally potable. However, the saline water intrusion is al-
ready occurred in seashore zoncs due to over exploitation of groundwater for urban water

supply.

- Spring Sources -

' Spring is a natural outlet of groundwater at the. ground surface. It occurs when water table

interseets the. ground surface, usually elong the contacts of pervious and impervious rock for-

. mation and .through rock features. Because of the intense fracturirig, particulariy older for-

mation, and the presence of large solution openings in llmestone secondary permeabthty is

induced to the rocks that favors sprmg development.

For the study, springs are categorized into developed, undevelop'ed and untapped springe A _
developed spring is utlllzed in prov1saon of sanitary protectlon otherwme it is classified as
. undeveloped spring, which is considered as unsafe water source.” An untapped spring, as the -

~name implies, is unutilized and flowmg in its natural state.

Based on the mventory of water sources prepared through the study, the provmce has 157 de-
veloped spnngs currently serving the province. These sprmgs come out from high mountain
areas in northwestern part and from low hilly areas in central part of the province, and from

western abrasion cliff in the Samal Island. Of these sprmgs 151 have discharges of less than

2.8 lps, while 6 yield w1th 2.8 Ips or more, Most of these springs are not dried up durmg a
drought year with ylelds varying from 0 9 Ips to 19.4 1ps. The techmcal information of

springs in each municipality is presented. in Table 7.4.1 Existing Spring Sources, Supporting
Report. ' '

Surface Water Sout'ces

The major surface water sources in the provmce are Hl_]O Tagum and Lasang Rwers There

are only two (2) stream gaugmg stations at Huo and Tagum RIVCI'S in the provmce

Surface water uee in the province totaled 37.6 m /sec accordmg to the NWRB s water rlghts

registration database as of March 1997 Of thlS usage, 98% of the water’ rlghts were regts- _

tered for irrigation. The large scale ﬂumes are operated by.the NIA and some prwate compa-

nies. The dwerswns of major ﬂume are Iocated in Kapalong at the Tagum Rlver and in

S7-10
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Panabo at the Lasang River, Other surface water rights al‘e lodgcd to waterworks and private
companies for domestic and fishery users. Several private companies have utilized river wa-
ter for fisheries in the Tagum City at the Tagum River. For domestic water supply, the Mara-
gusan Waterworks in the Tagum City. had registered 0.02 m*/sec intake amount at the Magca-

gong creck (suo tl'tbutaries of the Hijo River) in the year 1993.

Data on river flow together with maintenance flow and Wwater use of the major rivers/streams
were obtained from available runoff records at the gauging statlons (refer to Table 7.5. 1, Sup-
portmg Report) The mﬂow to and the outflow from the respeotwe municipalities are esti-

mated as the exploitable potent1a1 of the major rivers in the provmce as shown in Table 7.5. 2,

Supportmg Report

Water quah'ty anél&ses at 'sele.cted streams were conducted through this study. The exanﬁned
water quahty at each stream meets the Class A limitation of “DENR Fresh Water Quality
Criteria”. However hlgher Fe and Mn contents were observed at the Ht]o River due to the
existence of mmeral rteh rocks of the volcanoes. It is noted that mining activities on chromite
are prevalent at the Tagum stream watershed in the province of (‘ompostc]a Valley. This op-

eratton 1s small magnitude; however rt mlght have caused contammatlon of the surface water

by hea\_ry rhetals.

. _Fu'ture Development Potential of Water Sources

(D Groundwater

Based on the st't_ldy of existing water:sources, groundwater is considered as a 's_afe and

more economical source for future water supply requirements of the province.

Shallow wells are the poss1ble source for Level 1 service. Conmdenng the exrstmg wells -
in the provmce the potential aqurfers for shallow wells oceur between 12. 3 t0 19.5 mbgs.
-VOne dlsadvantage of shallow wells is the lowermg of water level during dry season that
~ reduces the dlscharge of the wells. Another dlsadvantage is the usua] high suscept1b111ty

3 of sha]low aqulfers to direct mﬁltrdtton of surface pollutants

In general, deep wells have better water :qualtty and invariable yields when developed

" “with appropriate technology. This depends that the wells tap to comparatively deeper
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~aquifer. - It reduces the hazards of groundwater pollution. In addition, lowering of

. groundwater level does not affect the discharge, since usual confinement of deep aquifer

rises water level above the aquifers. In Recent deposits and Plio-Pleistocene series, good

aquifers apparently occur from 21 m to 180 m in depth.

Additional wells can still be developed to meet the future water supply demand of the
province. For future planning purpose, the Groundwater Availability Map includes basic

inform'ation for rnunicipal gro_undWate_r development with the following data: well type,

- well Iyie}d, water quality and static water level. Aquifer formations are shown in Table

7;6.2, Supporting Report. "The groundwater development potential in the province is
shown in Tabl_e 7.6.1. ' ' '

The well design with gravel placement is required for additional well development.

- However, the natural gravel packed well for Level-I water supply is also adaptable within
limited areas in the province. The petcentages of the natural gravel packed wells in the

'expected municipality area'are assumed in the Supporting Report. The construction ratio

' of natural gravel packed well to the total requirements in the province is probably

. -

: summed at more than 10%.

Sprmg . _
A total of 26 untapped spring sources for future development are listed in Table 7 6.4
Untapped Spring Source Identification, Supportmg Report The list mcludes detailed :

data on barangay name, owner, dlscharge rate in dry season transmrssron hne length and

~ elevation difference between spring source and served area,

* Such springs are rnainly' located in the rncjuntainous municipaliti_es of Kapalong, New

* Corella and Talaingod, which are belonging to the Central Mindanao Cordillera Other

a mumclpahtles have a few untapped sprmgs Discharge rates of the springs are ranging

®

from 0.1 1psto 66 lps The sprmg deve]opment potentlal in the provmce is shown in Ta- _

ble 7.6.1.

Surface Water _ _ _ _
The potent1al surface water volume explortable at major rivers for the use of domestlc
water supply was estimated by mumcrpahty It was arranged in this calculation to en-

sure mamtenancc ﬂow of the rivers undcr the draught flow in the 10- -year retum perlod

~ with due consrderatron of the present water rights.

L 7-13



- The calculation results are shown in Table 7.5.2, Supporting Report, In particular, -

nicipalities situated in all of the major river basins are privileged to use larger amount of

river water,

7.7 Water Source Developmeat for Medium-Term Developme_nt Plan

For preparation of the medium-term developrhent plan'ln terms of water source developmeht
standard spemﬁcatlons of wells by municipality were prepared The paramcters such as pro-
* portion of well type well depth static water level and spemﬁc capacity are shown in Table
7.7.1, which were established using wcll 'mformahon from NWRB and the provmce (detalled

data base is included in Table 7.1.1, Data Report), and hydrogeologmal ‘assessment presented
in Table 7.6.2, Supportmg Report.

The water sources availability (ratio between wells to’ springs)fb.y muﬁicipality is attached .to
the Table 7.7.1 that was assumed based on water sources study with con31deratlon of limited
| mformatlon such as geology, topography, water sources inventory, etc.- These ratios indicate
general profile of different types of groundwater source available in: the mummpahtles

Theretore, figures of ratio have no projected meaning of future development values of each

- groundwater source. With conmderatmn of present water sources utlllzatlon the percentages

of spring development compared with well development for future demand m the entire

-province are studied in Chapter-S as plannmg section.

Table 771 Stantiard Specification of Wells by Municipality

L Lo Standard Specification :
Municipalities T . Proportion Dot R : SWL | So.C Ratio (%)
with Classification P (%) P atlge P-aP. | well:spring
. (m) : (m) ~ (Ipsm) :
Rural SW - - <D< - - C s
N : DW : 100 . 20 <D< 50 10 0.5 -
Asuncion - : 90:10
o Urban | 5V T <D - Ry - .
DW 100 . 60 <D< 150 5 : 2.0
Rural | SW R I -
Braulio E. Dujali | 2&/’ 100 20 :gi 0L 10 0.3 100:0
Urban | 1y 100 60 <D< 1501 .5 | 20 '
Rural | SV - R -
SR pw 100 20 <D< 50| 5 | ‘o5 -
Carmen S : : S 90:10
o Utban | 5% AR IR e A -
DW 100 60 <D< 150 5 2.0
o SW . N I 3 D L . -] -
: . Rural : C e : . '
Island Garden City DW 100 | 60 <D< _ 100 50 . 10 90:10
of Samal Urban SW - - <D< - Lo e :
: A pyw 100 80 <D<~ 120 30 | 15

- 7-14



Table 7.7.1 Standard Specification of Wells by Municipality (cotinued)

S : L Standard Specification .
Mu_mclpaht}es Type Proportion |- 5 Ratie (%)
With Classification P (%) epth Range SWL L Sp. Cap. | weltispring
: . : (m) (m) (ipsm)
SwW - - <D« - - -
Rural . R E
Kapalong : Dy S— 30 _sb< 04 B 05 3000
Utban | >V R I T N B ) -
DW - 100 60 <D< - 80 10 1.0
Rural IS;"\; ..9(; .3(; 22 0! 2 ;
New Corella : - 0:2 70:30
' Utban | oW ST - <be . . .
i DW- 100 60 <D< 80 10 1.0
Rural SW ' LT - <b< - - -
DW 100 20 <D= = 501 - 5 0.5
_ 2l 80:20
TUban | W o O X
DW 100 : 60 <D< 150 5 2.0 '
Rual | W | o - <D< - - -
Santo Tomas -|--RW 190 0 <D= 601 20 9.3 60:40
o Utban | SW 7 o - <D< - - - .
. DW 4. . 100 .-l 60 <D< 80 10 1.0
Rural | % e - «b< - - -
Tagum City o 100 2spe L NL2 0:2 90:10
' Urban SW : 3 - osbete - ) N
R DW- | - 100~ 60 <D< 150 5 2.0
: Sw - - <D< - b= <
S - - | Rural N - - '
Talaingod . | DY L <D 80, 30 O3 2080
: “ L uban | SV S B . . L .
i DW ) 60 - 70 <D< - 100 20 - 1O

'Shallow wells are current]y used in seme mumcxpahtles The rnunlclpa] areas are categorwed
into deep well and shallow well areas c0n51dermg the on-gomg practlces The proport1ons
(%) of shallow and deep wells are determmed with reference to groundwater dcvclopment
potentlal in the Groundwater Awvailability Map Furthermore, the well locatlons are assumed

“in terms of rural and urban areas by mumc:pahty refemng to the clasmﬁcatlon of rural and

urban barangays

" For the mun1c1pa11t1es w1th0ut any well data the wel} parameters are approprlated using those

" in adjommg towns prowded they have smnlar hydrogeologlc features.

For the furtherancc in collectmg accurate mformatlon to de31gn the conerete spemﬁeatlons of

L the planned wells the followmg recommendatlons are made (detaﬂs are referred to Chapter

-7, Supportmg Report). Prior to the detailed de51gn or pre—c_onstruetton etages, additional
detailed groundwaler irivestigations the geophysical prospecting and the construction of test
wells shall be conducted T he areas that fall on this group are the cities of Tagum and Island

Garden Table ’7 7.2 summarizes the reqmrements
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Table 7.7.2 Detailed Groundwater Investigation Required

Municipality Area - Investigation Activities and Specification

Test Wells; Two deep wells '
depth of 120 m, diameter of 250 mm and well screen of 30 m

Tagum City Urban Area | Installation of Test; Pumping Test & Water Quality Examination
: Time Draw- down with maximum discharge of 2,000 m3/day
Recovery Test

Water Quality Examination to include of Fe, Mn and Cl

Radioactive Prospecting; 20 km’

Test Wells; Two deep wells _
depth of 150m, diameter of 250 mm and well screen of about 40m

. Plateaus | Installation of Test; Pumping' Test & Water Quality Examination
Island Garden City 3
of Sammal made of | - Time Draw-down with maximum dlscharge of 2,000 m /day
. limestone Recovery Test

Water Quahty Examination to include cf Ca Mg and Cl

Installation of Study on Groundwater Balancmg
River Flow; run-off measurement, Maintenance flow, etc.
Meteorological Analysis; precipitation, etc.

The groundwater develof)ment for water stlpply in urban areas (Level 11 and 1 systems) may
reql.tire the censtruetioﬁ of deep wells with a larger casing diameter of 6 inches or more to en-
sure larger production rates. Iﬁ these cases, short spacing iﬁterva_]s between the adjacent wells
often cause the well interference due to the large lowering of pumping water level when the
adjacent wells are operated samultaneously in a longer period. As a remedy of the prablem on
pump- operatlon with excess electric eonsumptlon and deterioration of deep well life may be
obliged. Thus, appropriate spacmg interval and number of _wel]_s to be constructed per km®

shall be considered. Table 7.7.1, Subpo_rting Report presents.reference information on spac-

ing arrangements for planned wells.

Spring sources, proposed by barangay level, for future deve]oprhents. are ehown in Table
7.6.4, Supporting Report. Further mvest1gat10n shall be conducted for these sprmgs prior to
the 1mp1ementat10n on the following 1tems (1) locations and type of spring sources. (2)
fluctuation of discharge rates through the year, (3) dlstance from spring sources and proposed

served areas and (4) clevation differences between the two points.

7-16
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8.1

FUTURE REQUIREMFNTS IN WATER SUPPLY AND SANITATION
IMPROVEMENT

General

Phased mvestments for provmoral sector development are planned in almost thc same manner

as adopted in the 1998 Ph111ppme National Development Plan (PNDP) and the National Sec-

tor Master Plan (NSMP) Medrum—Term Investment covering the years 1999 to 2003 and

1 ong-Term Development covermg the period 2004 to 2010.

Targets of provmolal service coverage for the two phases are establlshed as percentages of

beneﬁmarres 01 utrlttles to be served ‘oy sub sector Service coverage in the base year (1997)
- and national sector targets 1nd1oated in the Natronal Sector Master Plan (NSMP) and the up-
: dated Medlum-Term Phlhppme Development Pian, 1996 - 1998 (MTPDP) are the hases of

the study Seotor targets which are not prescrtbed in the nattonal plan; school and public toi-
lets as well as sewerage are. assumed based on the current cond1t1ons In addition, prelimi-

nary dlscussmns on sohd waste management are included asa vital component of samta’uon

seetor

Projection of frame values by municipality is undertaken for respective sub-sectors; future

- population By'urban'-and rural area, the number of student ehrollment to public schools and
the number of pablic utilities. - Reference base ﬁgures for the study of framework are the

' 1995 Census of Populatlon and Housmg, the stat1stzcal data of the provmce and the informa-

tion from relevant agencles Provincial populat1on by target year and the base year (1997) is

estimated with referring to NSO populatlon census results (1980 1990 and 1995) 1995 Cen-

~ sus-based National and Reglonal Populatlon projection prepared by NSO and Provincial |
' Phys1cal Framework Plan/Comprehenswe Provincial Land Use Plan. While, the population
~ distribution to urban and rural areas prepared by NSO in 1995 is modlﬁed to meet actual con-

- dltlons m the elasslflcatlon of the areas

' Types of reqmred faoll1t1es and thelr 1mplementat1on cr1ter1a acoordmg to service level stan-

dards are referred to the NSMP and the NEDA Board Resolutlon No. 12 (s5.1995). Some

planmng conditions and assumptions not presorrbed in the natlonal plan are eonferred to the

'relevant standards of sector agenexes and provmclal govemment For sewerage requlrements

the deﬁmt in samtatron must ﬁrst be addressed Partlal upgradmg of on-site disposal to a

' 'sewerage system (off site dlsposal) is env1saged in the fmal target year.

g-1



3.2

In estimating future requiren]ents by municipality, addiﬁ_onal populatl_on (or number of stu-
dents/public utilities) to be served by sub-sector is first calculated as a shortfall at target years
in comparison between each farget and its base year service coverage. In this regard,
planned/on-going projects to be completed by respeetrve base years are considered as part of

exisling services for each target year. Requrred number of facilities by sector component is

then estrmated concspondmg to the said additional populatlon {or number of students/publrc '

ut;htres) to be served. Rehabllltatron work for Level I facilities hmlted to new deep wells to

be constructed under PW4SP is taken into account Generally, rehabrlltatron of deep wells

and shallow wells constructed by means of conventional method is dlfﬁcult

- Logistic support is considered as a minimum :requi'rement of LGUs for community develop-

ment and trammg, and other relevant activities along w1th the 1mplementat10n of PW4SP.

The types and number of well drrlhng/rehabﬂnatron equlpment and suppornng vehicle for

Level 1 facrh‘ues are also suggested as reference information. Also mmlmum requirements

for sett;ng up a provmcsal laboratory fo support drinkmg water qualrty surveﬂlance and

monitéring aré described. - This will mclude building, 1nstrumentfequ1pment and rea- -

gent/chemical 1'eqL1iren1enls. The 1993 Phlhppme National Standards for Drinking Water

(PNSDW) requires that initial examinations of water from newly constructed sources should

first be undertaken before operation for public usc and henceforth periodic exarmmtrons of

these waler supply sourees/facrhtles

Project .priority for nrediuni-terrn development is discussed entailing general criteria to iden-
tify specrﬁc prOJects However, at the provmcral level master plan it is suggested that mu-

n1e1pal priority rankmg be used for allocauon of provmmal fund

Targets of Provincial Sector Plan

Provmclal sector targets for the years 2003 and 2010 are determrned as the provmcral average

of the desirable minimum level for each sub—sector Table 8.2.1° summanzes the target per-_

centages to be served by sub-sector. _D_etarls by sub-sector are drscussed in this sub-section.

(l) Water supply ' . _
The base year (1 997) service coverage was oalculated a8 a total of 1997 ﬁgures and ex-
pected by planned/on—gomg prOJects scheduled to be eompleted by 1998. ‘Table 8.2.2 shows

service eoverage for’ lhe plannmr, purpose (detaﬂs are referred to Supporting Repcrt)




Table 8.2.1 Provincial Sector Targets
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(xistin o
.Sub-sectors Fﬁ;):.rv.icf Phase I Phase 11
_ . (1999-2003) (2004-2010)
Coverage ‘ :
Population Population | Additional Population Additional
Water Supply Coverage Coverage | Population to Coverage Population to
> (%) (%) be Served (%) be Served
Urban Area - 59 60 29,501 95 227.922|
Rural Area 44 45 65,149 93 264,407
. Household Houéc_thold Additional Household Additional
- Sanitation Coverage : CoVerage_ Households to| Coverage Households to
(%) ' (%) be Served ' (%) be Served
Household Toilet S o " o
Urban Area - 83 50 9,604 95 - 39,911
Flush . 19 .35 8,550 50 26,434
Pour Flush 75 60 629 50 13,477
VIP 6 5 425} 0 0
. Rural Area 69 85 35,756] 93 43,019
Flush 0 10 7,330 20 4,287
Pour Flush 63 170 26,448 80 38,732
vIP 37 - 20 1,978 . 0 _ 0
Public School |Public School| Additional - . Public School | -Additional
ce > o Stude_nt_” : Student  [Public School| Student Cover- | Public School
School Toilet Coverage Coverage Students to age Students to
o (%) (%) be Served (%) be Served .
41 70 61,966 90 62,416
Public publie | Additional | | Additional
: Utilifies Utilities Cov- ‘I??\J.bI}c . Public Utilities | .l?leth |
. ” : : : Utilities with Coverage Utilities with
Public Toilet Coverage erage T . -
DR %) _ (%) San.ltary ‘ {%) _Sran.ltary
; - Toilets N T'oilets
- 100 100 260 100 18
Urban Popula- Urban Popula- { Urban Popula-
" Sewerage tan: (E%er_agg Not Applicable tlop (é;ov)e_rage to betlg:rved
0 - 50 174,899
- Urbaﬁ H.ouée- {Urban House- Additional
T “Hold Coverage hold_vaer-' ‘Urban : ‘
Solid Waste -(%) age Hou@hp!ds Not Appllcgbl_c
R - (%) to be Served
66 %0 10,617



. Table 8.2.2 Estimation of Base Year Service Coverage of Water Supply

Name of Area .Population. . Populatien Served by 1997 Facilities
Municipality/City (1997) Level I Level IT Level 1 Tetal Percentage
. : : . Coverage

- [Asuncion Urban - 1,325 1,200 . - 834f . 2,034 28
Rural -~ 50,356 © 552 ©1L200] 13,715 15,467 31

- Total 57,881 1,752 1,200 14,549 17,5011 - 30
Braulio E. Dujali Urban ) ) . ’ :
' Rura! 15,577 o - | el 4

: Total 15,577 ' 691 Coe9ll - 4

Carmen ~ Urban 8,716 1,446 ] 1,446 = 17
: Rural 45,937 1,560 - 592 2,152 5

: Total 54,653 3,006 . s92] o 3,598 7
|{istand Garden City Urban- 16,733 13,990 756 1,827 6,573 39
of Samal " JRural 65,126 200 1027 L 1sam 25
Total 81,859 4,410 14,783 3,551 - 22,744 . 28

Kapalong - ' {Urban D10,224] o 2778) . 0 | 4780 7558 74
' " [Rural 53,930 1,038 360 31,785 33,183} 62

7 |Total 64,154 3,816 - 360 36,565 40,745} - 64

New Corella Urban 8,389 2,256 1o 2,256) - 27 .
' Rural | . 36,514 1,188] = . 2,880 12,484] 16,552 .45

S ~ |Total 44,903| - 3444 . 2,880 12,484 - 18,808 . 42
Panabo . Urban 47,762 - 4,590 - - 14,166] ~ 18,756] 39
Rural 85,598 2,388 . 1,380 32,533 36,301 - 42

_ ‘[ Total 133,360 6,978 1,380 . 46,699 55,057 41

Santo Tomias .. Urban |- 29,4211 - 15033 - - 5,769 20,802] - 71
Rural 53,201 - 780 3,000 31,677 - 35,457 67

_ _ Total 82,6221 . 15813 - 3000(  37446] 56,259 . 68
Tagum City (Capital) Urban 91,030] . 43,590 _ 26,802 70,392 77
' Rural . 78,334 47,844 : 5,473 53,317 68

: Total 169,364 91,434 C32,2750 123,709] - 73

Talaingod : Urban S i . : :

Rural 17,141 660 113,053 13,713 80

Total " BLATTI 660 13,053 13,713 .80

: - 1Urban 219,600{ - 74,383 756 . 54,178 1298171 - 59
Provincial Total  |Rural 501,914 55,770 23,507) 143,727 0 223,004 - 44

. |Total 721,514]  130,653| - 24,263| . 197,905] © 352,821 49

The base year service coverage in urban arca (59%\ is bchmd the updated MTPDP sector
target (68.8%) for the year 1998. Likewise, that i m rural area (44%), is far behind the _
' sector target of 79%. As 1dent1ﬁed in Chapter 4, the lower service coverage m rural area

is caused by the presence of a large number of unsafe sources/fac:lmes or no prov;smn of

water supply fac1ht1es h
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For Phase I development, targets of service coverage for waier supply are established to
retain the current service coverage for both urban and rural areas. Sixty percent (60%)
and 45% are adopted for urban and rural area, respectively. Phase II targets are planned

to increase urban and rural water supply coverage to 95% and 93%, respectihely, as
envisaged in the NSMP. ' '

(2) Samtatron
S Househeld toilets _
- As with water supply, the base year service coverage is calculated as shown in Table

© 8.2.3 reflecting any planned or on- gomg pro_]ects scheduled {o be completed by 1998
(detaﬂs are referred to Supportmg chort)

The province has base year Service c'overa'ge of l73%, which is a way above the cur-
rent natlonal average coverage of 60% Urban area registers a level of 83% thatis
_"a}so well above the national average coverage Rural area however, has only 69%
owing to the presence of numerous unsanitary facilities. By iype of samtary toilet fa-

crhty, the existing percentage composition to total households is as follows:

pr@_e - Urban (%) o Rurézl(%)
Fush - - 19 . 0
pour-flush -~ 76 e
VIP larine s

_ To attain sufﬁcrency and equrtable access to basrc services, provmmal target of Phase
"1 for urban household tmlets is planned at 90%, whlle for rural household tmiets
85% is projected. Urban household toilet target is Just 5% hlgher than rural house-
“hold toilet target in order to lessen the gap of the coverage between these 2 areas and
‘ to achleve a balanced distribution of thls basm fac111ty as embodled in the PNDP. For

Phase 11, 95% as set by the NSMP is adopted for urban household toﬂets whlle 93%

4 is arranged for rural household torlets

The exxstlng compos1t10n of the 3 faclhty types serves as an mdlcator in the distribu-
_tron for Phase I, whlle for Phase 11, VIP and samtary pit privy/latrine (dry- type) is
| phased—out ' :
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2) School toilets
-The base year service coverage of public school students is shown in Table 8.2.4

counting expected coverage of any planned or on-going projccts' scheduled to be

completed by 1998 (details are referred to Supporting Report).

Table 8.2.4 Base Year Serv_ice Coverage of _Pub!ic School Toilets and Public Toilets

Publie School Teilets - Public Toilets
" - Std. No. of Public ' - | MNumber of
Name of © | Total Num.be_r Scheol Student Service Nu.mbm: uf Pl.lblic UFili{y Service
Ml | o Foble | thateanbe | Covra Pable Ul wilh S| e
dents (1997} | Year Sanitary (/:?) 1997 Base Year (%)
) _ Toeilets (1997) i ) (1997)

Asuncion : . _ o 14,682 T 93200 63 4 4 100
Braulio E. Dujali . = - 4,986 L 2,480 S0 _

Ncarmen : 11,313 6,640 59 -3 3 100
Island Garden City of Samal - 18,841 . 71,3600 - 39 1 11 100
Kapalong 15,447 6,720 44 2 2 100
New Corella ) - 10,055 ) 4,080 4] 3 3 100

- {[Panabo ; 29,510 9,200 31 4 4 160

* |iSants Tomas o 18,838] 24,9200 26 2 2 100
Tagum City (Capital) ' 37874 0 . . 14,840 © 39 5 5 100
Talaingod R P 1,757 - 6801 - 39 1 | 100

Provincial Total 163,300 ' 66,240 41 5 35 - 100

Base year .service cdverage is 41% applying the standard number of public school
students to be served by one (1) unit of tmlet facﬂlty Thc low 1evel is due to a large

number of unsamtary or absence of fac:111t1es

In the absence of national targcts for school toilets, the ex1st1ng lcvel of serv1ce cov-
‘erage is the base in set’tmg up the targets. Iti is expected that all new constructlon of
school-buﬂdmgs will entail sanitary toﬂets enablmg the coverage to increase on a

high level.. For Phase I and II; 70% and 90% are set, respectively.

'3)" Public toilets | N
. The base year service coverage considering expected additidn_al coverage by 1998 is

shown in Table 8.2.4 (details are referred to Supporting Report).
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All existing public utilities are served with at least one sanitary toilet giving 100%
L
coverage. This can be aftributed by the fact that all public utilities (mostly public %3

markets) are provided with sanitary toilet facilities.

Without national targets as of now, the indicator in 'seiting up provincial targets
would be the existing level of coverage. Accordingly, 100% coverage for both Phase

I and Phase 11 are assumed.

3) Sewerage _ _ L
Given the non-existence of sewerage systems m any municipality at the present time, th1s
plan does not consider the seryme during Phase 1. For Phase Ii, a target of 50% coverage

was applied to urban po;;u]étion of municipalities wit_h more fhan _10',00_0 urban p'opola-

tion provided by Level III water supply systems.

(4) Solid waste

The mun1c1pal level data in 1997 on the number of households served by the mun1c1pal :

refuse collection revealed that the current practlce is concentrated to urban areas. The

hase year serv1ce coverage for urban area by mumc:pahty is reﬂected n Table 8.2. 5.

Table 8.2.5 Base Yea'r Service Cov_e'rege of Municipal Solid W_aste Sysfem in 1997

) . No.of Coverage of Coverage of
M Nameof = - Total No.of | No.of Urban | . o0t Hou's'ehgolds Urban
unicipality/City Households Households Served (%) Households (%)
Asuncion : 11,161 1,420 220] - 2 15
#Braulio E. Dujali : 3,300 ' : .

Carmen 10,753 1,692 956 9 57
Island Garden C:ty_of Samal 15,995 3,3000 - . 1,132 -7 34
Kapalong - - 212917 . 1,978 .. . 500 4 25 -
New Corella : - 8386 1,574 _ 152 o2 10
Panabo ' ' 25,996 9,439 1356 28 - 78
Santo Tomas S 16,026 . 5,615 .. 1,586 ECR 28 -
Tagum City 32,799 17 439 16,113 49 92
Talaingod 3,578 ' . SR SRR

. Provincial Total 140,911 ' 42,457 28,015 - 20 ' .66

About 20% of the total houscholds in the province relied on m'unicipal refuse collection

using trucks or a 66% urban household coverage These mumclpahtles havea total of 18

units of collectlon truck,



8.3
8.3.1

No national targets have_yet been set. However, considering the present level of cover-

age, 90% urban houschold coverage is applied for the medium-term period (1999-2003).

Projection of Frame Values

Population Projection

Future population for all municipalities by urban and rural area was projected for the target

years 2003 and 2010 together with the present population in 1997 as the planning base year.

The regronal populatton in the fature is published by the NSO, while the pr()jectlon at the

'prowncral and the mun1c1pa1 levels was not available during the time of the study. The fu-

tare population of LGUs was therefore projected (defails are included in the Supporting Re-

port). Available inforrnation for the siudy at present is as follows:

+ NSO populatton census results in 1980, 1990 and 1995

1995 Census- based Nat1onal and Reglonal Populatton Proy:ctron prepared by the NSO

. Provmclal Physical Framework Plan/Comprehensive Provmc1al Land Use Plan (1993-
2002)

Before the study of the existlng data and projections, the background of the province must be

_organized The following are the major changes of the previous Davao Province and its

component rnumcxpalltles/mties

The provinces of Davao del Norte’ and Compostela Valley were created having separated

- from prevmus ‘Davao Province’ in 1998

Some municipalities of the Davao Province were merged and or separated to create new mu-

nicipality/city.

(1) 1995 Census-Based National and Regmnal Populatron PI’OJCCthHS NE)O
The NSO projected the regional population for the period 1995-2020. The assumptlons
' take into account future trends in the demographic processes of fertility, mortahty and
mlgratlon requrred by the cohort component method for prOJectmg population. The 1995

Populatlon Census was used as the basrs for the projection.

~In the regtonal population pro;ectron Region X and XI are classxﬁed as medium-sized

regmns The following are the result of projection for the two rcglons in 2000 2005 and
2010

8-9



" Table 8.3.1 Regional Population Projection -

Year . 1980 1990 1995 2000 2005 2010
Region X Population 2,758,985 | 3,509,753 | 3,938,252 | 4,441,739 | 4,955,545 | 54065272
Growth Rate - 2.44 % 233% 244 % 221 % C1.98 %
Region X1 Population 3,346,803 | 4,458,829 5,052,730 5,749,821 _6,456,464 7,146,889
Growth Rate - 291 % 253 % 2.62% 235% 2.05 %

~ Note: Growth rate of Region XI from 1990 to 2000 is projected at 2.58 %.

2 Pfovincial Physical Framework I.’la'n/.Comp.rehensive Provincial Land Use Plan: Planning
period 1993-2002 - o '

_ The provmolal populatlon (Davao provmce) for the year 2002 was pro;eoted with 1990
as the basc year. The provmcnal growth rate ot 3 8 % experlenced between 1980 and
1990 was adopted for the prmectxon Meanwhlle the recorded/ projected growth rates of
Reglon XI are 2.91 % between 1980 and 1990 and 2. 58 % between 1990 and 2000.

The population projcoiion on the provincial total and component municipa}ities was
ma'de with 1990 as base year. The population for the year 2002 was projected using &

uniform growth rate between 1990 and 2002 referrmg to the experlence from 1980 to -
1990 {census years) : _ ' o EEE ' %

Comparing the census and the projected populotion in 1995 the provincial population of _
the census was lower to about 6% than the prOJected one. Regarding the mummpal cen-
sus population in 1995 about 70% of the 22 munlclpahtles is 1ower than the projccted
ones (maximum 20% dxfference) While, the remaining mumclpalmes are hlgher with a
range of 0-60 %. Among the municipalities, Compostela, Laak and Talaingod have re-
markable differences with about 30- 60% between the census and the projeoted popula-

tion. In this connection, it is necessary to reﬂect the 1995 census results in the prOJectlon :'

as the base year popula’uon

(3) Population Projection of the Province

- The following conditions are considered/assumed in the population projection.

Provmcml Ponulatlon

1) The projeotmn of the' provmmal populatlon for the prevmus Davao Provmoe was ﬁrst
made. Then the population of Davao del Norte was prOJected proportlonally, dmd—

ing the population of Davao Provmce referrmg to the_ share of the two re-arranged

provinees in 1995. The foiloWi’ng are the past popuia_‘ti_oﬁ and the shares of the two

provinces considering the oomoositi_on of the municipalities by province. The shares
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3)

between the two provinces are almost constant in the last 15 years. Therefore, it may

be assumed that the shares will be constant throughout the future.

Year 1980 1990 1995
Davao del Norte 405,663 (55 9%) 588,730 (55.8%) 671,333 (56.3%)
Compostcla Valley 319,490 (44.1%) 466,286 (44.2%) 520,110 (43.7%)

The growth rates experlonced by the provmcef'mumclpahtms from 1990 to 1995 are
basxcally adopted for tho pr()Jectlon of medium-term target years (1997-2003). How- -
ever, the provineial populatlon was first determmed by applymg the growth rate from
1990 to 1995 (2.46%), before ﬁnahzatlon of the mumcxpal population and their

growth rates. The base year for the pro;ectlon is 1995 using census results.

For the 10ng-torm projoctioﬁ from 2004 to 2010, the population ratio of the provincc

to the regional ﬁotal population was assumed congidering past experience,

The range of population ratios of the provincial population (Davao Province) to the

‘regional population (from 1980 to 1995 and projected year 2002 in the Land Use

. Plan) considered the correlation with other component proVinces in the region and

~ the projected regional population. The following are the population ratios of the

~ province to the region both in the past and the projected.

Province 725,153 1,055,016 1,191,443 1,647,359 1,447,132 1,672,37_2
Region 3,346,803 4,458,829 5,0:52,'730 6,032,322 6.173,575 7,146,889
P/R(%) 207 237 236 273 23.4 234

The populatxon ratios of the provmce from 1980 to 1990 were about 22-24 % and thc
1995 ccnsus results maintained almost the same ratlo as that in 1990 The ratio for
the year 2002, ‘which was projected in the Land Use Plan (27.3 %} seems to be over
estimated refemng to the past expenence (1980- 1995) The projected population for

- the year 2003 as mentloned above, is 234 % of the reglonal population. The popu-
lation ratlo of the provmce betwcen 22-24 % may be taken into account throughout
- the future Tho provmcla} ratio of 23 4% (prOJected for the year 2003) is adopted for
_ the year 2010 to determme the 2010 prov1nc1al population (estnmated growth rate is

2.09%, while the reglonal rate from 2000-2005 is assumed at 2. 05%). The prqected

_populat}on for the years 1997 2003 and 2010 are as follows:
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Year  Population = Growth Rate
1995 1,191,443 Census result
1997 1,250,783 2.46 % (growth rate from 1990 to 1995)
2003 1,447,1 32 2 46 % (growth rate from 1990 to 1995)
2010 1,672,372 1 2.09% (estimated from prOJected populatlon)

_The total population of Da\".ao del Norte by target year was distributed t'o the two
created provinces in proportlon to the respectwe populatlon sizes in 1995 Davao del

Notte 56.3% and Compostela Valley 43, '}'% "The followmg are . the populatlon of
Davao de! Norte by target year. '

. Year 'Population Growth rate

1995 67 1,333 Census result (670 782 applymg the share 56. 3%)
1997 704191 246%
2003 814,735 246%

2000 941545 2.09%

In comparison to the pro_]ected populatlon of 959 400 in the year 2010 established by 7
the Davao Integrated Development Program (DIDP JICA assisted project) and the

result of thls study (941 545), the ﬁgures are almost the same with only a 2% d:ffer-

ences. Therefore the ftgures on the provmmal populatlon in this study may be em-
| pioyed '

Mumclpallctg population

1) The total populanon of the provmce by target year is ﬁxed
g 2) The' projection of munieipal/city population for the Davao del Norte is n1ade.

3) The growth rates of respective mumclpahtles for the years 1997 and 2003 are determined

referring to the development expenenced between 1990 and 1995 The rnumc1pa1 popu-

lation for the respectlve target years was finally adjusted accordlng fo the 1mt1a11y caleu-
lated population sizes to meet fixed provmmal populatlon Accordmgly, the growth rates

- of the municipalities were modlﬁed._ Table 8.3.2 presents the caloulatlon results under the

above conditions/assumptions.

g1z
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Table 8.3.2 Municipal/City Population Projection

Annual Growth Rate (%) Population/Growth Rate
Municipality/ Land 1995 1997 o 2003 N
- City “§0-50) Use | “90-0% o Estimated | Estimated
. Plan : Census Population G;f;ih' Population G;‘;‘::h
Asuncion 2501 2.50 0.76 51,072 57,604 0.47 59,107 0.44
Babak i.51 151 2.96 28,726 30,276 2.66 35,372 - 2.64
Carmen 489 [ 450 - 2:59 56,260 58,867 2.29 67,297 2.26
‘Kapalong ~ - 5011 460 1.34 62,183 63,484 1.04 67,413 1.01
Kaputian 0751 0.75 2.35 26,874 27,990 2,05 31,557 2.03
New Corella ~ 378 318 2.86 41,615 43,775 2.56 50,845 2.54
Panabo - 4.48 4.10 ~ 346 130,585 138,958 3.16 167,090 3.13
Sarnal - 0501 0501 0 153 21,395 21,928 1.24 23,560 1.21
Sto. Tomas © 4321 390 - 2.59 77,182 80,760 2.29 92,327 2.26
Tagum 4.62 | 4.20 294 | 156,588 164,977 2.64 192,539 2.62
Talaingod - 0.88 ¢ 0.88 10.39 12,853 15,571 10.07 27,629 16.04
Province - 3791 2.99 2.66 671,333 704,191 2.42 814,735 2.45

Note: 1995 populatlon is census results.

* For the year 20_10 in the long_-terru, it is assumed that the trend of population growth of

the respeetive 'mur\icipality)’city between 1990 and 2002, which 1s considered in the Land

Use Plan will be realized in line with the land use pian of the province. Thus, the pro-

. Jected growth rate for the year 2002 by mumcxpahty in the Land Use Plan i is first apphed

to pI‘OjeCt 2010 populatron from the year 2003. Then the mummpal populatlon estimated
initially is adjusted in proportlon to the population size of each municipality to the total
.provmclal populatlon to meet the above mentroned provmmal populatlon fixed for the
“year 20_10 (941,545 persons). In thls_ adjustment, the growt.h rates of Kaput1an, Samal
and 'I‘slaingod ar"e fixed (rates used .in the Lancl Use Plan) to avoid negative growth'rates

,(less than —1.0%). Furthermore the growth rate used in the Land Use Plan for Babak

. was fixed to avoid negatwe rate in the calculation process Tabie 8 3.3 shows the study

process result and the projected populanon by mumclpahty for the year 2010 and the

' adjusted growth rates.

. Table 8. 3 4 presents a summary of past and pro; ected populatlon by target year that ig re-

_'arranged to meet the current compomtlon of mumclpahtles/crttes of the provmce
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Table 8,3.3 MummpallC;ly Population for the Ye.nr 2010 and Estimated Growth Rates

. : Population Projectiun using G.R in Lang Use Plan 2010 Popuiation Profection
Municipality/ 1) Ad- 5 6 .
city | 2003 Pop. ﬁ/g 2010 Pop. jl)lsted ax. Shove ]'3 A R, Shve ;’3 A Gszl
: : (Yo} (%) (o) | (%) : _b (%)
Asuncion 59,107 250 | - 10277 63,300 0.98 73 62,667 | 0.84 76 62341 | 0.76
Babak 15,372 1.51 39,286 3538 | .00 ] o4t 35031 | -0.14 | N.A 39,286 | 1.5
Carmen 67,297 4.50 91,582 82,489 295 .96 31,664 | 2.30 10.0 81,240 | 2,73
Kapalong 67,413 4.60 92,356 83,187 3.08 9.6 82,354 | 290 100 ] - 81,926 | 2.8
Kaputian 31,557 0.75 . 33261 29,959 -0.74 | NA 33261 [ 075 NA C3e | ers
New Corella 50,845 378 1 0 65943 | 59,396 225 6.9 58,801 | 210 7.2 58,496 | 2.02
Panabo . 167,090 410 | - 221,363 | . 199,386 256 | 231 197,390 | 241 24.1 196,365 | 233
Samal 23,560 050 | - 24,396 21,974 | -099 ] Na 24396 1 050 [ NA | . 2439 | 030
Sto. Tomas 92327 | 390 | 120680 | vome9e | 236 | 126 | L 107eiT | 22 | BTl Teress |14
Tagum 192,539 4.20 256,798 | 231,304 266 | - 268 228988 | 251 2791 227099 | 243
Talaingod - 27,629 088 | 29,383 26465 | -061 | NA - 29383 [ o038 | NA 29,383 | 0.8
Province - - 814,735 2.99 1045324 | 941,545 209 | .. 100 ] 941,545 | 200 100 [ 941545 [ 2.00

Notes: G.R.: Annual Growth Rate  N.A.: Not Applicable ’
1} Adjusted in proportion to municipal population {provincial total of 1,045 ,324) to meet !hc fixed f’gure (941 545)
~ 2} Estimated growth rates of municipalities between 2003 and 2010 using adjusted population ¥,
3} Tiopoition of the mummpu} populatlon (exctudmg three municipaiities having’ negatwe growth rates) 10 total population of
- 863,147 1,
4) Population from adjusted popu]auon " for Kaputlan, Samal and Talamgnd (thures in Land Use Plan are used) to avoid negative
- growthrates. The population of the remaising municipalities is modified proportionally (share of 3) ) lo meet a total of 854,505.
S) Estimated growh rates of municipalities between 2003 and 2010 using modified population ¥,
* 6) Proportion of the municipal population (exchuding Babak, Kapunan Samal and Talaingod) to total population 6f 815,219 .

7y Municipal population : modified for the 4 municipalities usmg G.R. in Land Use Plan and rearranged for thc mher mumcnpahues
to meet the population of 941,543 using the shares 9,

8) Estimated growth rates of mumclpal!ttcs between 2003 and 2010 applymg finally adjusted populatmn d

T, able 8. 3 4 Past and Pro;ected Populatmn by Current Mumupallty!(“lty

Mumclpahty Past Pop Development . .- Pop. Projection :

1980 1990 1995 1997 1998 | 2003 2010
Asuncion 42915 | 54954 57,072 57,604 | 57,881 | 59,107 62,341
Braulio E. Dyjali ¥ | - - ' R ‘15,577 | © 17,887 21,220
Carmen 30,719 49,507 56,260 | 58867 | 54,653 | 61,071 | 73,724
Sland Sarden City of | 62423 e8573| 76995| 80,104 | . 81,850 90490 | - 96,943
Kapalong 42,869 66,030 | 62,183 | - 63,484 64,154 | 67,413 81,926
New Corella 24926 | 36138 | 41615 | 43,775 | 44903 | 50,845 | 58,496
Panabo . 71098 | 110172 | 130585 | 138958 | 133,360 | 155,429 | 182,662
Sto. Tomas Ta512| 67916 | 77182 | 80,760 | 82,622 | ~92327| 107,052
Tagum City 86201 | 135440 | 156588 | 164,977 | 169,364 | 192,539 | 227,799
Talaingod | | Tf 12853 USSTU| . 17,081 27,629 | . 29,383,
Province - 405,663 | 588,730 | 671,333 | 704,191 | 721,514 | 814,735 | 941,545

Notes: 1) Population of Braulio E. Dujali is calculated using the population percentage of related barangays to
mother municipalities in 1995 (9.3% of Carmen and 9.7% of Panabo in 1995).

2) 1980-1997 population of Island Garden Crty of S‘amal represents total populanon of previous three mu-
nicipalities.

3) The population in 1998 (the year when re-arrangements of some municipalities were made) for the rele- :
vant municipalities was estimated using the growth rates adopted between 1995 and 2003. o ;;
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Populatmn by urban and rural area

In the Land Use Plan, the urban/rural populatton by mumctpallty for tho year 2002 is pro-

jected with 1990 as base year. The annual growth rate of urban population for the year 2002

by mumorpallty is estimated referring to the trend from 1980 to 1990 and the future land use

plan. The provmcial average growth rate is set at 5.1%. The rural population by municipal-

ity is estxmated as the balance between the total ‘population and the urban population. The

average growth rate of the provrnce (3 2%} is estimated to be almost half of the urban area.

Urban and rural populatlon by mumcrpahtyfcrty was studied con‘ndermg the 1995 census re-

sults and the estxmated figures in the Land Use Plan.

D

_2)'

Past populatlon development

With regard to urban populatton of the province to the total populatlon the provincial

averages in 1980 and 1990 were 23.9 % and 283 %, and it mcreased to 30.4 % in 1995.
The growth rates of Kaputlan arid Panabo from 1990 to 1995 showed consxderable in-

crease. Regarding the growth rate of the urban populatlon the provmcral average (5.55%

betwcen 1980 and 1990) was reduced to 4. 13 % in 1995 While, the rural populatron by

: muntcrpaltty/mty had decreased w1th a growth rate of 2.06% from 1990 to 1995 as a pro-

vincial average.

Proleotlon of urban and rural populatlon for the years of 1997 2003 and 2010

The urban populatton by mumcrpahty/crty for the target years was ﬁrat projected and the

tural popul_a’uon was calculated to meet the aforement1oned total populahon by smooth-

“ing the urban population,

In the projection of the municipal urban populatron the following are assumed for

short/medlum-term and long -term purpose

. 'Short/Medmm_ -term target: 1997 and 2003

' Censns results in. 1995 are apolied in terms of the share of urban population to the

total populatron by mumclpallty |

. Long-term target: 2010 _ _
a :It is anttctpated'that the share between u'rban and rural poplulation will be regulated to
- reet the land use plan in the long-tenn penod The growth rate of the urban popula-
i .tton by mumc1pallty, which is used for the projectton in the year 2002 in the Land
'_ Use Plan, s employed with 2003 as base year. |
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Under the above assumptions, the provincial average share of the urban population for the
year 2010 was arrived at 37.2%, higher than the figure in 1995 (30.4%}. Table 8.3.5 shows

the past and projected population by urban and rural area.

Table 8.3.5 Past and Projected Population by Urban and Rural Area
. ' - of Current Municipality/City

Mumcip ality/ Clty Past Poth_llation Development Population Projection

' 1980 1990 1995 1997 2003 2010

Asuncmn S, 008 6,129 7,223 7,290 7.481 10,456
| Braulic E, Dujali : - o - U

Carmen 4 630 82921 . 8,142 8,519 9,739 13,796
Island Garden City of Samal 12,453 | 12,781 15,707 16,381 18,560 25,835
- | Kapalong 5,195 11,950 9,910 10,117 | 10,743 15,218
$ [ New Corella 4,915 6,746 77751 8,179 9,499 12,927
< Panabo 14,067 25,664 43,504 | 46,293 | 55,665 80,440
£ |Sto.Tomas T V714941 | 32,230 | 27484 | 28,758 | 32,877 43,556
5 | Tagum City 35,785 75,591 84,163 _ 88,672 103,486 | 147,568
. 1.Talaingod S - : ' AR 0l 0 -0
Province o1 -96994 | 166524 | 203908 | 2142101 2480511 349793
Asuncion ' 37,907 48,823 49,849 50,314 51,627 | 51,885
Braulio E. Dujali o PR N e 0l - .03 17,887 21,220
Carmen 26,089 41,215 48,118 50,348 51,331 59,928
Island Garden City of Samal - 49,970 55,792 61,288 63,808 71,930 71,108
Kapalong i} 37674 | 54,080 | 52,273 | 53,367 .56,669 | 66,708
§ New Corella 20,011 29,392 33,840 35,596 41,346 45,569
< | Panabo : 57,031 84,208 37,081 92,665 99,764 | 102,222
S | Sto. Tomas ' S 29,571 45,686 49,698 52,002 59,450 63,497
é Tagum City . 30,416 59,849 72,4251 76,305 89,053 . 80,232
Talaingod : I : - 12,853 15,571 | - 27,629 29,383
Province - ‘ ; 308,669 | 422,206 467 425 | 489980 | 566,685 1 591.750

‘Note: Urban/rural poputahon of Island Garden Clty of Samal from 1980 0 1997 represcnts summation of those of

8.3.2

Babak, Kaputian and Sama! '

School Enrollmént Projection .

From the 1995 total population of the province, the number of chlldrcn who would be cn-

rolling in elementary and high school levels for all mumc:lpahties is derived.

School age populatlon is extrapolated from the NSO agc group c1a351ﬁcat10n of 5-9, 10 14 |
and 15-19 years old bracket by munlclpahty The age group for the clcmcntary level is from
6to 13 years, while that for the hlgh school level i is from 14 to 17 years. - The percentages of

school age populatlon for the target years are based on the ex1st1ng composmon or structure
of the 1995 population.

Froxﬁ the échool age popu.lation. ' the nutnbér 'of children who would attend eitﬁer'private or

public school, by target year is computed using the pro;ected partlclpatlon rate. The partml-

patlon rate by target year varies depending on the socio- economic condltlon of the provmce

' 8-16
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8.3.3

Generally, an improved economy will result to a higher participation rate. For the province,

a decrease in the partieipa_tion rate in both private and public schools is foreseen by year
2010.

The number of public school students by target year is then derived from the projected numn-
ber of children who will attend school. A participation rate for public school enrollmcnf. is
established based on the existing participaﬁoﬁ rate of public seheol students to the total
school age population. Based on the projection, a decrease of 1% from the 1997 rate is fore-
seen in 2003 and in 2010, the rate in 2003 is maintained. (details are referred to Table 8.3.6,
Supporting Report).

Table 8.3.6 shows the projee'ted number of public scheol students by municipality, by target
'year. About 183,150 and 211,800 public school students are estimated to enroll for years
2003 and 2010, respectively.

 Projection of the Number of Public Utilities

The number of pubhc utilities (11m1ted to pubhc markets and busljeepney terminals) by target
year is projected in urban areas for all mumclpahtles The provincial physwai framework
plan and the provmmal comprehenswe development plan serve as references in the projec-

tion. Bus or Jeepney termmals are con51dered in major transport routes of the province,

‘Table 8.3.6 Projected Public Schoo! Enrollment and Numbee of Public Utilities by Municipality

e of Menicipality | Number of Public School Student | Number of Public Utilities
R 1997 | 2003 | 2010 | 1997 | 2003 2010
Asuncion | 14 o827  14993] 15803 4 4 7
Braulio B. Dujali 4086 . 5726] 6,792 Y 6
Carmen 11,313 12,658]  15,281] 3 3 3
Island Garden Clty of Samal . 18,841 20,827} . 22312 11 - 25 25
Kapalong - T isaa7| 16232 19721 2 3 5
[New Corella _ 10,055 11,385 13,088 3. 3 6
Panabo 3510 34,395 40422 4 5 7
Santo Tomas 18835 2,047 24408 2 3 5
Tagum City (Capltal) ETA| 43055 50940 5 G 7
Talaingod 17577 2832 ,‘_.3,01'2 1 n 4
“Provincial Total 163,300] 183,150] 211,801 35 61 79




8.34
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8.4

8.4.1

A total of 26 pubhc markets, busljeepney terminals and pmks/playgrounds are planned for
construction by year 2003 and another 18 by the year 2010. Refer to Table 8.3.6 for the

number of public utilities by municipality by target year (details are referred to Supporting
Report).

Planning Area and its Prajected Popuiaﬁon for Seivvera’ge

Urban areas with more than 10,000 population provided by .Leve_l 111 water supply systems in

2010 serve as the planning area. Population in the area is considered as the potential_popula-

tion to be served.

E1ght (8) municipalities wrth a total urban populatlon of about 349 796 are cons1dered (refer
to Table 8.5. 5.

Number of Households to be Served by Municipal Solid Waste Collection'System "

_ The number of urban households in 2003 is the potentlal households for the plannmg (refer

to Table 8.3.5, Supportmg Report)

Types of Fac’il'ities and Tmplementation Criteria

In prmcrple types of faclhtles and thelr 1mplementat10n crlterla as prescrlbed in the NSMP

“and the NEDA Board Resolution No. 12 (s. 1995) are adopted to this PW4SP

Water Supply

The fo]lowmg are major condltlons and assumptions apphed to urban and rural water supply,

which are intended as a guide for the 1mplementat1on of sector prOJects

(1) Urban water supply

Prevaﬂmg situation of urban water supply in each mumcrpahty was ﬁrst revrewed mamly

focusing on ex1st1ng water sources and magmtude of service coverage Planned/on—gomg o

" projects for concerned mun1c1pa11t1es were also studled and reflected on PW4SP plan-
ning, with-due attentlon to merglng of mun1clpal1t1es mto an mtegrated water supply
system. Potential water source for future development was then evaluated based on the

'study results in Chapter 7, takmg 1nto account the possrbrhty to utilize untapped sprmg

sources. Re.,ommendahons ansmg from these studles were also mcorporated as overall :

'development strategy
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Aforementioned studies were carried out by the following sequence:

-

Review of existing water supply systems and water sources;

Review of planned/on-going projects;

Establishment_ of planning conditions covering service level, utilization of existing
facilities, water sources, and number of systems; and .

Rccommcndations for overall development sfratégy.

Table 8.4.1 presents a summary of the study results by municipality.

D

3

_3)

Review of cx1stmg watcr supply systems and water sources
Majority of the existing Level 111 systems in urban areas is utﬁlzlng deep wells, The

munlcipalltles/cmes of C‘annen Isiand Garden City of Samal, New Corella, Panabo

~and Tagum are served by WDs. Whﬂe the mumc1pa11t1es of Asuncion, Kapalong and

Santo Tomas are served by Levcl III systems operated either by the municipal gov-

“ernment or local commumty

Currently, 2‘out of the total 10 muﬁicipslitics namely: Braulio E. Dujali and Talain-

god have no chei I system in their urban areas and are presently served by Level

11 system and/or Level I fa0111t1es

~Population served by Level 111 systénis range from about 1,200 persons in Asuncion

fo 44,000 persons in Tagum City. The avéragc size of served popﬁlation is about

5,800 persons.

Preferencc is made to utlhze spring sources owing to less O&M activities and cost

' comparcd to deep well with electric motor pump.

Rev1cw of planned!on gomg pl‘O]CCtS

: At present thcrc is no partlcular planncdfon-gomg project for mumc;pahtles in the

provmce

Estabhshment of planmng condltlons
;1.' Servwc lcvel _ _ _

' It shall be noted that a national pohcy for’ urban water supply is a Level I sys-
- tem, in genera] as the most suitable measure. Therefore for the investment

needs of the sector development, 1t is assumed in this PW4SP that underserved or
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unserved urban population at present and in the future will be provided with in-
dividual house connections. However, it does not intend to cxelude from being

implemented Level I and II facilities in urban area as individual cases in the fu-

ture

Utilization of existing facilities _ o _
The existing Level 1 and 11 facilities are considered to be utilized during the '

Phase 1 period. However, the populatlon served by these facilities i is assumed to

be absorbed by Level 1II service in Phase 11

- Water sources _
Possibility/availability to utilize surface water and groundwater (épring and deep

- 'well) is evaluated as potential water sources for water supply develo'prnent_.‘

_From the v1ewpomts of cost effectweness and easy O&M of water supply sys-
tem, utilization of spnng sources is glven due priotity in the course of urban wa-
. ter supply plannmg Application of deep wells for water source is regarded as
second priority in prln(:lple Surface water is, on the other hand, is riot adopted at

this moment, because of large capztal investment reqmrements and complexxty of

surface water treatment

Water source development study revealed that most of the mummpahhes in the
~ planning arca have high potenhal for- sprmg development. Among varioiis un-
tapped spring sources 1_dent1ﬁed during the cou_rse of PW4SP p_repération, the
untapped sources, focated in rthe municioalities of Aszuncion, Carﬁien and New

- Corella are considered to have favorable coniditions for use in-Le_vel'III' service

Number of systems

In prmcxpie one (1) Level III system 1s cons1dered for urban area of very mu-

mclpahty In the mumclpahtles w1th ant exxstmg Level III system/s the expan-. _
sion of the system was first con31dered In case of no ex1stence of Level 11 sys-
tem/s a new system was recommended E}ustmg plan/s on the development of

. Level 1II/WD are also taken into account to_ determine respee_tlve s_ystems of the

‘municipalities.
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Possibility and necessity to merge service area of some neighboring municipali-
 ties to an urban water supply System were also studied from the view point of:
. water source constramts and
. econommal development/scale merit of water supply system by cost reduc-
tion of water source development and other common facilities as well as

O&M cost/minimized number of technical st.aff.

Any rural batangay/s being served by an existing urban Level 11§ system are con-

sidered to continue throughout the future.

e. Rehabilitation

Rehabllttatton of ex1stmg and future facthtles 1s assumed to be undertaken by the

operatmg bO(hes

4) Overall development strategv

Expanmon of the system for those w1th WD/Level 111, while creation of new systems

shali be considered for those without systemns at present.

| Due to water s source problem merged systems shall be studled group A (long—term)
= B E. Du_]ah Carmen ans Panabo; group B (rnedlum term) — Tagum City, New

Corella and Asuncion.

o Mergmg of small Level III systems shall be sought although these systems are cur-
rently managed md1v1dually Island Garden C1ty of Samdl in particular, shall be

studied on mtegratlon of management_ for the 3 districts.
(2) Rural watet_' supply

1) Service level o \
Level 1 systems (deep and shallow wells) are generally planned for rural areas where
houses are scattered. In the PWA4SP, pubhc 1nvestment for Level T facilities covers
- .40% of the total number of _requtred facilities, considering the ex1stmg share of |

- 'population served between public (31%) and private facilities (69%).

_ Level II systems are con31dered where houses are clustered and suitable untapped

spring is available.
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2)

3)

Service level standards are set forth as 15 'ho_useholds per source for Level I and §

households per communal faucet for Level 11, as defined in the national plan.

Application of Level 11I systems in rural areas may be considered in a case to case

basis during actual implementation.

Utilization of existing facilities

The existing facllltlesfsvsterns 1n all service levels are consrdered to be utilized
throughout the future

Watcr source

For Level I facilities, deep well constructmn is given prronty wherever applicable
considering safety against possible contammatlon and stable water supply Standard
specifications of shallow and deep wells are summarrzed in l“able 8.4.2 based on the
water source evaluatron results presented m Chapter 7. Conventronal constructron
rnethod (driven well) may be employed under favorable substrata or hydrogeologwal

conditions. The standard structure of wells in appllcatlon of open-hole drilling and

gravel pack” is presented in F1gure 84.1, Supportmg Report. In addition to this, for -

deep well with h1gh 1ron content apphcanon of iron rcmoval famhty 18 presented in

Flgure 8 4.2, Supportmg Report

Sprmg development is also mcluded in Level 1 planning adoptmg its sharc of 10%.

This takes into account the ex1st1ng percentage of developed spnngs {8%) among

public Level 1 facilities as safe water sources.

'I‘able 8.4.2 Standard Speclﬁcatlons of Level I Wells

Speclﬁcatlon - | . Shallow Well ~ I S Deep Well
Construction Method E . Open-hole drilling and gravel pack
Casing Diameter . 50mm - : _ ._ 100mm
Borehole Diameter - .|~ 150mm - o 200mm .
Ranges of Well Depth ). . =~ .~ .-Standard Depth : _

0-20m 0 20m L Not Apphcable
21 - 50rn_ ~ Not Applicable _ o 40m
51-100m | TNotApplicable | - 80m
101-150m .|  NotApplicable © 120m
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Profile between gravel packed well and natural gravel packed well for Level 1 water
supply: _ '
The open-hole drilling method is employed for the well construction to cnsure

yielding ground water from adequate aquifer in provision of proper screen location

" and specifications. The conventional “cased-hole driven well” shall be used only in

cases where well specifications are established in the specified area with sufficient

information on the hydrogeological condition including existence ol natural gravel at

the expected aquifer,

It is 1mportant to study on the potential area ) to adopt natural gravel method, which
can perfonn the same level of function as grave]-packed wells. Such areas are usu-

ally limited to the upper stream of larger rivers in alluvial fans and alluvial piams..

. The arial proportibn between those in application of gra.v:cl-packcd and natural gravel

pack wells will be worked out referring to the condition of the province. .

Modification needs of riser pipe _diar'neter' according to the water leve!l of deep wells:

The standard specification of deép well hand pump is sé_t with a diameter of 2-1/2

" inch in the plan. However, water level of the deep wells may range between 20m -

and_arouhd 40m, depending on the aquifer conditions.

_ A]ihough, th.e.Malawi type deep well pump with a cyIindef, currently used in the

. Rhilippineé, has nper_ation'experience_of up to 40m in pumping_ water level, the di-

. a_mé:_tcr of riser pipe shall be adjusted between 1 to 2-1/2” to mitigate requifed power

at the pump handle (calculating required poweri under the specific pumping water

level).

. For_Lé\;rel I syst'ems,' only untapped springs suitable for water supply p'urpose are

T

considered. Identified untépped springs are presented in Table 7.4.1, Supporting Re-
port. ' '

Numbet of systems/faclhnes

The number of Level I wells and sprmg development is estimated based on the serv-

ice level standard, while the number of Level 11 systems coincides with the number

of Uﬁtapped springs.
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5) Rehabilitation

Rehabilitation of existing Level T wells is not considered, since most of the existing
wells constructed by driving method is not suitable for rehablhtatlon to recover their

functlons However minor repair work for hand pump and concrete apron is a reqm- '

" gite,

8.4.2 Sanitation

- The conditions and assumptions are established for the different sanitation components to

serve as gui'des in the implementation of projects.

4} Household tmlets

Three types of sanitary toilet facilities for mdw1dual houses are considered for Phase I

~ flush, pour-flush and VIP/sanitary pit prlvy (d_ry-typc). _W_h_li_e for Phase 11, flush and

" pour-flush are planned considering the improvement of living standard.

The type of toilet facﬂltles is dependent on the ex1stmg or planned service level of water
'supply in the commumty In urban and rural areas with Level I or II water supply facili-
- ties, only pour-ﬂush andfor VIP are cons1dered while in urban areas w1th Level III water
supply systems, flush type toﬂets requiring a piped water connectlon are 1ncluded Iso-

lated rural areas where there is dearth of water: supply, samtary plt prwy (dry type) is
considered. -

3 School toilets

Standard service level currently used by DECS (40 students per unit faclllty) is employed
for both phases, o : '

The standard toilet fac111ty (1 buﬂdmg) w1th 5 units of toilet bowl to serve for 200 stuu
dents is adopted for the plannmg purpose whlch is mod1ﬁed from FW4SP design to pro-

Vlde a shallow well as a water source.

E)] Pubhc t011ets

As a minimum reqmrement at least 1 samtary toilet fac1hty is assumed to be prov1ded : ‘l

for respectwe utilities: pubhc market and busl]eepney terminal.
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8.4.3

8.4.4

The FWASP standard design with 6-units of toilet bowl for the market is adopted. In this

design, it is assumed that water supply will be tapped from the existing system, henee an

clevated water tank is provided.

Urban Sewerage

The commencement of staged implementation of the sewerage program is planned in Phase

If for the limited urban area (50% of urban popuiation served by Level I1I system for the mu-

' nicipalities'with urban population of more than 10,000). It is practical to start the program

fully using the existing facilities to allow for lower initial investment cost than starting at

once a oonventronal sewerage system (refer to Figure 8.4.2 Staged Improvement in Sewage

Co lleetlon Method Supportmg Report)

Low cost off-site technologies such as small bore sewer for collection of effluent from septic

tank are to be adopted. Improvement of sewage collectlon method may be gradually

aohroved from combined sewer to separate sewerage system

Sewage freatment faerht:es may range from commumty scaie septlc tank or 1mhoff tank to

: aerated 1agoon systems and to a more advanced treatment process such as oxidation ditch.

For this PW4SP, aerated lagoons are assumed as a representative treatment facility for plan-'

' ning purpose. Daily average wastewater quantity is assumed to be 100 litérs per capita per

“day.

Solid Waste

In terms of . facility reqoirements this PW4SP only studied the number of refuse collection
trucks requn‘ed for the year 2003. A rated capacity of 5 cu. m truck/vehicle is considered for
ealculatron of requ1red units of truck. Dlsposal of solid waste shall be studied in detail
thro_ugh myest]gatrons, F/S and D/D. Unit solid waste generatron for urban area is assumed

to be 0.418 kg. per capita per day.
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8.5
3541

Service Coverage by Target Year

Water Supply

The service coverage in terms of population to be served by target year was estimated by

urban and rural area by municipality. The service coverage in rui*al area’ was further

“subdivided by service level (Level 1 & Level II) to finally come up with physical

requirements,

'Bas_e_ﬁgurcs applicd 1o estimate the future service coverage and the additional population to

be served are: _
«  provincial sector targets,
. populatlon pro;ectlon by target year, and

+ base year service coverage (servcd population) by existing fac111t1cs

Future requirements in terms of additional pépulation to be scrved"wefqthén estimated by

~ urban (Level 1II) and rural (Levél 1-& 1I) ar.ea by municipality aé a'shor.tfall. to meet the

populatioh to be served in each targét year. The population served in base year is adopted as
the population served in target year when the former population exceeds-the population to be

Served in the target year/s. Manner of calculatlon is speclﬁcally presented by phase.

(D Phase 1 requircments

Additional service coverage was estimated as a shortfall of the population to be served in
Phase 1 comparing with the poﬁulation served in base }"ear. In this c'on’necﬁion, existing

facilities both in urban and rural areas are assumed to be utilized during the Phase I period.

The utilization of untapped spﬁngé for Level 11 s’ystems was given priority dur'ing Phase I
- period for rural water supply. At the time of this plan preparanon, 10 untapped sprmgs '

in3 mummpahtle% were 1dent1ﬁed

@ Phasc I requurements

Addltlonal serv1ce coveragc was estimated as a shortfall of the populatlon to be served in
Phase 1T comparmg with the population served in Phase I', I_n this regard, cx1st1ng facﬂl-
ties in rural area were assumed to be utilized through the two Phases, while urban poph-

lation served by Level I and II fa0111t1es in base year was assumed to bc absorbed by
_ Level 1l service during Phase I1 period. '
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8.5.2

Table'S_.S.l presents the service coverage by target year and by level of service as well as the

additional population o be served (details are referred to Supporting Report).

Through Phase I developrnent approximately 94 ,700 persons in the provinee will be served
by addlttonal water supply services, of which 29 500 persons or 31% of the total will be ur-
ban populatron and 65 ;200 persons or 69% will be rural population. -

: For Phase Il period, a total of 429, 300 persons, of whlch 277 900 persons or 53% in urban

area and 264,400 persons or 47% in rural area, will be further beneﬁted by water supply
services. '_I'hrs addrtlonal service coverage in urban area includes the upgrade of service level

for 54,900 persons served by Level Tand II facrlrtres in 1997
Sanitation

'(1') Household toilets |
The serv1ce coverage (number of households to be served) by dlfferent types of sanitary

' fac111ty is estlmated by urban and rural area by municipalify for the years 2003 and 2010.

~ The future service coVerage and additional households to be served are estimated to meet
the provmctal targets usmg the number of household served in the base year and the

' nurnber of households in target years

E _ Addrtronal number of households to be served by dlfferent type of faerhty by urban and
" rural area by mumcrpahty is the shortfall of the number of households to be served in
‘target years eompanng with elther that in base year or in Phase I (detarls are referred to

' Supportrng Report) However when the number of households to be served in target

year/s is less than or equal to that in base year, no addlttonal number of households to be

B served 1s counted

In the detennination of the number of households to 'be served by flush type toilet, when
__the number of households to be served in the target year 18 hlgher than in base year, the
. target coverage is apphed w1th condrtlons When the target coverage is higher than
Level III water supply coverage the latter coverage is adopted, whtle in the other case,
' the target coverage is apphed In cases where the target coverage is less than that in base

_'year the base year coverage is adopted
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¥or Phase |, any type of existing sanitarv facilitics both in wban and rural areas is to be
utilized during Phase I period. For Phase 11, water-sealed toilet facilities in Phase I both

in urban and rural areas are to be utilized.

The orojected number of served households at the end of the Phase I period is 137,700.
Addmona] households to be served totaled to 45 ,400, of which 21% is urban households
and 79% is rura] households. Whrle at the end of Phase 11 perrod the number of served
' households are 220,700 wrth an addltronal households to be served at 82 900 Table

- 8.5.2 provides the number of houscholds to be served by target year for urban and rural

areas by municipality.

(2) School toilets

The service coverage or the number of pubhc school students to be served is estrmated

by rnumclpalrty for the years 2003and 2010

- The future service coverage and addrtronal number of students to be served are estrmated

usmg the number of students served in the base year the number of students in target

years and the provincial sector targets, =

) Additional number of students to be served by municipality is the shortfall of the number
of students to be served i m targets companng with elther that in base year or in Phase T
- {details are referred to Supportmg Report) However when the number of students to be

- served in target/s 1s less than or equal to the base year no addmonal number of house-

holds io be served is consrdered

The exrstmg fac111t1es are to be utlhzed during Phase I perrod while the facilities in
| 'Phase Tare to be utrhzed durmg Phase II perrod

© The projeeted number of 'served students at the end of Phase I“period is 135,900. The addi-
' _tlonal students to be served arc 69, 700, While at the end of Phase IT period, the projected
number of served students are 217,400 wrth an addltlonal students to be served at 81 500.

- Table 8 5. 3 sumrnanzes the number of pubhc school students to be served by target year,
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Table 8.5.3 Add’l. Number of Public School Student to be Served by Target Year (School Toilets)

(3) Public toilets

Phase I Coverage (2003) Phase I Coverage (2010)

Nameof | TotlNo. | §16.Noof | UL | Toto. | ST | A e
Municipality/City | ©f Public jPublic School) o o oy | of Public | o e | cenool St

C : School Students to dent ‘to be School dents to be | dent to be

Student be Served Served Student Served Served

Asuncion 14,993 10,495 1,175 15,813 14,232 3,137
Braulio E. Dujali 5,726 4,008 1,528 - 6,792 6,113 - 2,105
/Carmen ' . 12,658 8,861 2,221 15,281 13,753 4,892
Island Garden City of Samal 20,827 14,579 7,219 22,312 20,081 5,502
Kapalong - 16,232 11,362 4,642 19,727 - 17,754 6,_3_95
New Corella 11,385 7,970 3,890 13,098 11,788 3,818

. fPanabo 34,395 24,077 14,8771 40,422 36,380 12,303
Santo Tomas -21,047 14,733 9,813 - 24,404 21,964 7,231
Tagum City (Capital) " 43,055 30,139 15,299] . 50,940 45,846 15,707
© . {Talaingod . 2,832 1,982 1,302 3,012 0 2711 729
Provincial Total 183,150 128,206 61,966 211,801 - 190,622 62,416f

The servme coverage of pubhc ut1htles w:th sanitary toilet fac}hty by mun1c1pahty 1S &s-
" timated for the years 2003 and 2010,

The future service coverage and addltlonal coverage ‘are estlmated using the ex1stmg

number of pubhc utilities w1th sanitary toﬂets m the base year, the number of pubhc

utilities in target years, and provincial sector targets.

' The additional number of publie uti]i'ties. with'sam’tary toiIeté needed by municipality is
_the shortfall of the nurnber of pubhc utilities in target year comparmg Wlth either the ex-

s 1stmg coverage or Phase I coverage (details are refcrred to Supportmg Report)

The ex15tmg samtary facﬂ1t1es are to be unhzed dunng Phase 1 pcrlod The facilities in

Phase | are to ‘be utilized during Phase II penod

The ni’uhber of =served pubhc utilities at the end of Phase I period is 61. The additional

pubhc ut111t1es to be served are 26. Whlle at the end of Phase 11 perlod the number of

served public utlhtles are 79 with an additional pubhc utilities to be served at 18. Table

8.5.4 summarizes the additional number of pubhc utilities to be served by municipality

by target year
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Table 8.5.4 Additional Number of Public Utilities with Sanitary Toilets by Target Year

Municipalilleﬁy

Type

Phase I Coverage {2003)

Phase II Coverage (2010)

Add"l. No. of No. of Public
Public Utility with |  Utility with
Sanitary Toilets ' |Sanitary Toilets

Add'), No. of
Public Utility with
Sanitary Toilets

No. of Public
Utilities with
Sanitary Toilets

Asuncion

Public Market

Bus/Jeepney Termina)

Parks/Playground

Total

o | e e

Braulio E. Dujali

Public Market

Bus/Jeepney Terminal

Parks/Playground

Total

e ibadbaqng| -

Carmen

Public Market

Bus/Jeepney Terminal.

Parks/Playground

Total

wlele]

Island Garden
City of Samal

Public Market

Bus/leepney Terminal

b o

Parks/Playground

Total

-—
o

‘||Kapalong

Public Market

Bus/Jeepney Terminal

ParkslP]_ayground

Total

Ne\\_f Corella

Public Market

Bus/Jeepney Terminal

Parks/Playground

Total

Panabo

Public Market

s | s | o e =

Bus/Jeepney Terminal

Parks/Playground

—

Total

Santo Tomas

Public Market

Bus/Jecpney Terminal

" [Parks/Playground

Total

Tagum City (Capiial)

Public Market

Bus/Jeepney Terminal

Parks/Playground

—_

Total

Talajngod

Public Market

Bus/Jeepney Terminal

Parks/Playground

Total

abedafro|on] =l rofrofrodm [ [on = fra fro fra e s s o | e T B3 B fon | S f Lt e | = J e 1 | B 00 £ [ 10 s fome

IO 0% 0 RS R NS Y 10 27 1Y 10 10 IR PN IO N TN P TR P- N Y S DT B BT =T e NS TS B - DR R R L 3

Provincial Total

Public Market

Bus/leepney Terminal

Parks/Playground

Blwlmhofo|—[~|=
(=]
L=

~{ e
%)
wh

Total

—_
o0
-3
=]

8.5.3 Urban Sewerage

The service coverage in 2010 (Phase II) is estlmated for the mumclpahtles w1th populatlon of
more than 10, 000 in urban area prov1dcd by Level IIL water supply. It is assumed that half of

the populanon in the area/s i is to be scrvcd by the sewerage systems. Table 8.5. 5 showq the

. population to be served in Phase I."

334
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Table 8.5.5 Population to be Served by Urban Scﬁeragc in Phase It

8.5.4 Solid Waste

uniputyicity | U Eapion | Lowtlliatr | Toplio o
Asuncion 10,456 9,933 5,228
Braulio E. Dujali
Carmen _ 13,796 13,106 6,898
Island Garden City of Samal 25,835 24,543 12,918

- [Kapalong : 15,218 14,457 7,609
[New Corella 12,927 12,281 6,464
Panabo 80,440 76,418 . 40,220
Santo Tomas 43,556 41,378 21,778
Tagum City {Capital) 147,568 140,190 73,784
Talaingod :

-~ Provincial Total 349,796 . 332,306 174,899

Future requirements in the sub-sector are studied giving priority to urban area for the Phase I.

Staged improvement for the rﬁ_rai area shall be studied in the future,

Sérvice coverage in Phase I was assumed at 90% with reference to the present service cover-

age of 66% in urban area.. Additional service coverage in Phase is calculated as a shortfall

“of target coverage inIPhase'I comparing with current service coverage. Table 8.5.6 presents

- additional service coverage for Phase I in the urban area.

~Table 8.5.6 Add'l No. of Urban HHs to be Served by Mﬁnicipal Solid Waste System in Phase I

ST " Phase I Coverage (2003)
B s - No. of Urban P " Urban Add'L No. of
Municipality/City I;I: l:;ih;:dsi E;,:::: d . NI&:::;Z?:: Households | Urban Households

] : - Coverage . to be Served
Asuncion 220 1,420 1,278 1,058
Carmen . 956 1,692 1,523 567
~ |Island Garden City of Samal 1,132 3,300 2,970 1,838
Kapalong ' ' 500 1,978 1,781 1,281
‘ N_cw'Corella c 152 - 1,574 1,417 1,265
Panabo . 7,356 9,439 8,496 1,140
Sanio Tomas 1,586 5,615 5,054 3,468

Tagum City (Capital) 16113 717,436 16,113

" 'Provincial Total 28,015 42,457 38,632 10,617
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8.6
8.6.1

Facilities, Equipment and Rehabilitation to Meet the Target Services
Water Supply ' ' ' ' :

(1) Required facilities

Water supply facilities required by servi.c_e' level were estimated by urban and rural area.

by municipality based on the additional service coverage by target year and summarized

in Table 8.6.1 (details are referred to Supporting Report).

Urban water supply:

' Phys1cal requ1rements of Level III systems were estimated as the number of requlred

house connections. Mode of pr()j_eet indicates whether future urban water _supply will be

implemented as expansion of existing system or consiruction of a new system. The

number of water sources was also estimated based on the water source evaluation results

in Chapter 7.

Rural water supply:

Physmal requirements of Level 11 systems were estimated as the number of systems and

- number of communal faucets, whlle that of Level I facilities were ﬁrst est1mated as the

number of wells with clasmﬁcahon of deep and shallow wells. Deep wells were further '

subd1v1ded in terms of three different standard depths based on the water source evalua-

tion results. _

- Furthermore, as for Level I facilities, in th1s PW4SP 40% of the total reqmred faellltles
will be 1rnplernented by pubhc (LGUS) and 10% of these pubhc Level I faclhtles will be

allocated to sprmg development.

(2) Rehablhtatron

Rehablhtatlon requlrements were estlmated as 10% of the fotal number of deep wells to

be constructed under PW4SP Rehablhtatxon work will mamly be redevelopment of

wells by means of air surgmg, whrle mmor repair of concrete apron and hand pump w1ll

be undertaken by respectwe beneﬁc1ary orgamzatlons

8-36
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(3) Eotlipmeht

Logistic support:
For rural water supply development, 1 unit each or set of the following equipment was

considered necessary for the provmmal govemmont to conduct various activities of
PWA4SP unplemontatmn '

Transportation- - service vehicle

Office equ1pment- computcr with prmtor typewriter niimeo maohme scanning ma-
- chine and copler -
Field equipment- - - sound system, tape recorder and tools for maintenance

For urban water supply, no hardware was considered.

Well dr:llmﬁ and rehablhtatlon equmment

As a reference mformatlon necessary typcs and number of well dnllmg and rehablhta-

tion equipment were studied considering the existing equ;pment of sector agencies in the

province.

During Phase I, a total of 284 Level I doeo wells shall be nowly constructed by public
(LGUs) and 10% of these deep wells shall be rehablhtated annually Presently, the PEO
has one unit of rotary type drilling rig and the DPWH DEO have 4 units of percus-
slonfrolary type drﬂlmg rigs applicable for more than 8”_of bore hole.

Therefore, one unit of drllhng r1g (medlum size peroussmn type) together with one set of
well rehablhtatlon equipment, 1 unit of support vehicle for well rehabilitation and 1 unit
of service truck for deep well construction shall be moblhzed/procured either by the pI’l—

vate sector or L.GUs (detalls are roferred to Supportmg Report)

Selection of well drilling machine _

An approprlato type of well drlllmg machmc w1th 1ts speo1ﬁoatlons shall be solectcd aﬁer
oomprehenswe study on the technical requlrements local oapablhty in O&M of the ma-

chine and cost effectweness_

From the technical viewpoint, geological conditions in the province allow for the use of
either rotary or poroussion type drilling machine (no rock drilling is expected). While, in ‘ l
view of economical and 0O&M expc'rieﬁ'cc on the machine in the local area,' a percussion

type is i'ecommendable. Althoogh,'the rotary 'typc machine is qoite-effeotive to reduce
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8.6.2

construction period under soft soil condition, special training on mud-circulation, han-

dling manner, etc. are r'equired together with additional equipment and materials as com-

pared with percussion type. The drilling speed of the percussion type is rather slow, but

has advant.ages in drilling boulder and cobble formations.

One unit of truck mounted percussion drilling machine was considered to be procured in

the long-term development period, -

(4) Laboratory

Required New Building: =~ | |
To ensure potability of drinking water supplies, an existing laboratory facility located at

the compound of the provmcmi hospital in ’I‘agum City undertakes the water qual:ty ex~ -

'ammatlon Water samples from 8 mummpahtles and the 2 cities will be brought to this

laboratory At prcsent only bacteriological tests are bemg done. There is a need there- -
fore, to upgrade the faclhtles to cover both physrcal and chemical examination of drink-

ing water as indicated in the Natmnal standards for Drmkmg Water.

Instrument/Equipment and Other Laboratory Accessory: .

A set of instrument/equipmént for the uﬂgrading will be'néce'ssary to undertake regular

water quality monitoring and surveillance activities. The following are the requirements:

| _ Ttem . Unit Upgrading of Existing Laboraforl'

1. Instrument/Equipment .
Turbudity meter _ set 1
Color meter . _ set 1
* PH/Residual chlorine C set 1
‘Portable water quahty testmg set 1
kit -+ ' : .
Range hood ' set o 1
2. Glassware/Chemicals . set o 1

Sanitation

. This sr;b-sedtion'refers‘ to"thSical'reqﬁireménts by target year covering houschoid, school
and 'public toilet facilities. Table 8.6.2 preéen’ts the required sanitation facilities by target

year. Rehabilitation for the sanitation facilities is considered as part of recurrent cost.
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{1) Household toilets
% Future reQuircmcntS in the number of household toilets by different type for urban and
rural areas were estimated Based_ on the additional households to be served by type of fa-

cility both for urban and rural areas by target year (details are referred to Supporting Re-
port). '

" (2) School toilets

. The future rcqurrements in the number of toilet fac1lrt1es were estimated based on the
standard number of students to be served by a S-unit standard facrllty and the additional

" students to be served by target year (details are referred to Supporting Report).

Total required facilities were further broken down into urban and rural areas by applying

. the percentage share of urban and rursl population,

(3) Public toilets _
. Future requ1remcnts in the number of toilet facilities were estimated based on the addl—

tlonal number of torlets for pubhc markets and bus/;eepney terminals 1ocated in urban ar-

eas (detalls are referred to Supporting Report).
8.6.3 Urban Sewerage and Solid Waste

Physrcal requlrements for the sewerage facilities are not dlscussed in thrs sub section. Fur-

ther stuciy shall be conducted in. the future.

As reference 1r1f0rmat10n the number of refuse collectlon trucks is estimated for the urban
area in Phase I. Seven N addluonal units of truck are required to meet assumed service

coverage as reﬂected in Table 8.6. 3

" Table 8.6.3 Number of Refuse Collection Trucks Required in Phase |

Municipality/City Add'l. Urban | Estimated Daily Amount of | Number of Collection
K . | Households to be Served [Refuse to beGenerated, (Kg) Truck Required

Asuncion : 1,058 : ' C 443 1
Carmen ' : 567 : : 238 i
Island Garder City of Samal 1,838 ' ' 769 1 -
Kapalong - 1,281 536 1
New Corella = . . 1,265 . 529 1
Panabo : : _ - 1,140 ' ' 477 i
Santo Tomas : : -~ . 3,468} - : 1,450 1

Provincial Total N 10,617 ' 4,442 7
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