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Table 8.2.% Estimation of Base Year Service Coverage of Water Supply
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Tablc 8.2.2

Population Coverage in Phase | Provided by Served Population

in the Base Year (Water Supply)

Name of Avea Population Served by 1997 Facilitics 1997 . . ZOQJ
Munlcipality . . ) Total Coverage Total Coverage
. Level 1 | Revelll | Levatt | Totat | o | ™20 0™ | popuiation o
[ o Uiban 6,247 6,247 6,697 93 1,039 89
Bansalan Rural 7,512 2,055 15184 25,662 42918 60 45,110 37
o Total 13,760 2965 15184 31909] 49,615 64 52,149 61
Urban 30,498 6778] 37276 41,886] 89 46,518 £0
Digos (Capital) Rural 3,735 2,830] 47,067 33,632 68,436| G 76,002 7l
o Total 34,213 2830 53,845 - 90,908 119,322 82 122,520 74
Urban 934 4,469 5,403 181 48 ] 12,845 42
Don Marcelino Rural . 1,318 £79 2,197 © 20,227 11 23,2351 9
B Total 2,252 5,348 7,600 31,408 24 | 36,080 21
Urban | 3,239 1,672 1,684 6,595 6,151 98 - 1,556 %7
Hagonoy Rural 150 33,793 33943 36,595 92 40959} . &
Total 3,239 1,522] 354771 40,538 - 43,346 94 48515] - g4
Urban 963 963 5,167 19 5,515 17
J:,‘;:fn;:;‘;sa“ws Rural g79s| _ s195] _ aseda| 20 46,578) 19
_ Total 9,758 9,758 " 48,800 20 52,093 19
Utban 2,049 290 2,339} 5923 39 6,712 35
K ibtawan Rural 2423] 10,681 13,104 *132.006 41 36,262 36
Total 2,049 24330 109n] 15443 37,931 4] 429074 36
Urban 1,578 : 3,355 4913 6,7)7 73 A S
Magsaysay Rural " 967 1376] 21,502 25,845 36393 - 7 39,579 65
Total 2,545 3376] 24,857 30,778 43,130 i 46,906 66
Urban 918 1135 2,653 4599 58 5.066] - 52
Malalag Rural 1,150 353b 14090] 156930 271 58 29,881 53
Total 2,068 353 15925F 18,346 31,7230 5B 3494710 52
Urban 5,623 150 5,173 12,897 45 13,7020, 42
Malita Rural 2,342 3536] 20,006] 25,884 72023 36 76,621 34
Total 7,965 3.536] 20,056 31657 85020 WY 90,329 35
Urban 2,14} _ 451 2,592 4010l 65 TA43%6 60
Matanso Rugal 94 2,781] 24,523] 27,398 - 40,615 67 44,813 62
Total 2,235 2,761 24974 29990 ‘44625 67 48469 62
Urban 6,492 ‘ 1,860 8352 9297 e0 10,116 83
Padada Rural 1,570 1,025 4,202 6797 13,704L 50 14,909 46
Total 8,062 1,025 6,062l 15,149 23001 66 25025 61
Urban 8475 T5568F 14,043 1.20,787 68 22971 61
Sznta Cruz Rural 1,026 4065 16610 21,721 - 40,326 54 44 560 49
Total 9,501 4065  22,198] 35,764 IR 61,531 - 53
Urban 1,883 ‘ 1,554 34371 6,738 51 7,297 47
Santa Maria Rural o1g] i4n] 15.049] 1 36,264 41 19,272 38
Total 1,883 9318l 15665] 18,486 43002 43 46,569 40
Urthan 1,300 1,300 27461 47 1028 42
Sarzngani Rural 4213 4213 14447] - 29 15,916 26
Total 1,300]  4.213] 5513 A193) 0 32 18,965 29
Urban 950 2,289 3,189 5792 - 55 6,002] - 52
Sulop Rural 1,000 10,856} - 11,856 20565 - 58 21,630 55
Total 1,900 13,145) 15,045 26,357 57 27322 54
Urban § 70,043 3,906] 31,146] 105,095 151,210 70 166,141 63
PW4SP Study Area |Rural 19397 25,760] 246,632] 291,789 545,385 54 594,653 49
Total $9.440)  29666] 277,778] 306,884 696,395 57 760,794 52

L
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Table 8.2.5 Number of Public Utitities with Sanitary Tollets in the Base Year (1997)

. L No ol FUwith
i . o [ No OT PO with L . oI No. of PU with
G Name of Trpe No. of BU with ho.'?:n:::.lr:nh Tottets In ?;il::::rl:l 1;':1!‘:::;,;:‘52 Saaitary Coveraga (%)
Munlcipality ihets | 3 . i e %
porcipaity Toilets [2 1997 Toflets in 1997 ?:;:“;?'3{:‘ Flanned'On- Year 1997 Tm%‘:‘;;‘“
e golng Projects ¥
Putic Market L 1 - v [ w
Bansalan Bus Jeepaey Terminal . o o
ParksPlaygrennd 1 ¥ 1 ! B U .
Total 2 2 U [ TR DUSEE YO Y
Pubie Market 2 2 I DU I x|
Ohiges (Capital) BusJeepney Tenning] I
Parks Playground T P o
Toal 2 | I N T
Public Market L i I W P S 300
Don Marceling Bushiepoey Tennina)
Parks Playground o o B
Tow} T 1 1 100
Pubbic Market 1 ) 1 i 10
Hagoooy Buyleepoty Terminal e
Puks Playground e
Total 1 L e 1 Y 190
Public Market 1 1 1 i 10
Tose Abad Santos Busfeepney Terminat
{(Trinidad) Parks Play pround .
Total 1 1 o 1 100
Public Market 1 1 ) 1| 1 100
Kiblas 4 Bug:Jeepoey Terminal - o]
Parks Flaygsound
Fotal 1 | § ' . loa
Public Markes . 1 - ] ' 100
Magsaysay Bus:Jeepney Teaminal | =
Parks Phayground
Towt . - ! 1 1 ] 100
- Public Market ! 1 | i
Malalag BusJeepney Teaminal ] 0
Parks Playground
Total : 1 1 1 ! 190
Public Market 3 ] 3 o 1 (L
fatita . {Bus‘eepney Terminal’ )
Farks Playgroond _ _ e
Toral 3 ! 3 1 33
Public Market 3 1 5 . 20
\atanas Pus‘Jeepney Terminal I e o
Parks Flay ground
Total 5 1 5 1 20
Public Market 1 1 1 1 159
Paiada BusTeepacy Terminal . . -
Parks Playground i
Tow] 1 [ 1 1 100 |
Public Market 2 1 2 1 50
Sants Cruz BusTecpney Teaminal o .
Parks Flaypround . e
Toua} ) 1 L 2 b 50
Pabtic Market -2 1 2 ] 30
Sania Maria Bustleepney Terminal : .
ParksPlayeround : -
Tout 2 ] 3 2 ! 59
Public Market 1_ ! ) Yoo 1 100
s arangani Bus/Jerprey Ternsinal » i
Parks Playground o _
Tedal 1 i ] o1 ] 100
Public Market - 1 % i 1 .
Sutop Bus:Seepney Terminal e
Farks Play ground 1 1 1 1 1 100
Total 2 2 2 2 10D
Public Market bl 14 4 15 ~ &7
s H -
% PW 5P Study Area Bas/leepaey Tenninal R . -
ParksFlaygiound 2 - 2 ] 2 100
Tolal 26 13 25 18 3
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8.3

Projection of Frame Values

8.3.1  Review of Past Population Development and Population Projection
(1) Review of past population development
1} Characteristics of past population development
Major statistical data of past population development are shown in ‘fable 8.3.1 in
which urban and rural population arc adjusted by PPDO to reflect present conditions.
Table 8.3.1  Past Population Development
. Tota) Urban Rural
A Deseript
rea escription 1980 1550 I 1995 1980 1930 1995 1980 1990 1935
Reglon-X1 Poputation 3,346,803 4,;58,829] 5052,330) 1,133,333 2008693 | 1732376 ] 2213465 2350136 3270354
Grow th Rate 2948% 2.53% 641% -334%% 0.60% 6.81%
Davao del Population 1,133.599I l_432,745] 1,683,509 5-09.4291 ?74,!3!' 812,957 621.!?01 703,6“! 870,952
Sur Groea th Rate 2.12% 2.58% 5.2¢% 0.58% 1.35% 4.21%
Percentige ¥ HEEEEE s | osean | ssen wae | 302 1 asen

Note: i/ Provinciat population pescentage to regional population

During the census year from 1980 to 1990 and from 1990 to 1995 which was the lat-

est census year, the following population development was observed:

2)

The province (including Davao City) recorded a 2,72% average annual growth
rate (1980-1990) which was slightly lower than that of the region at 2.91%, while

the growth rate of 2.58% (1990-1995) showed almost the same as the region’s
rate of 2.53%.

Percentage of provincial population te the regionat population was almost un-
changed between 1980 and 1995,

1995 population distribution in urban and rural arecas

The 1995 population census results conducted by NSO were reviewed in terms of

population distribution to urban and rural areas. The population by municipality was

confinned as shown in Table 8.3.2,




Table 8,3.2 Population Distribution in Urban and Rural Aveas

Muntcipality Total | 199SCensusData | Adjusted Population |
_____________ N _ | Population Usrban Rural Urban __Rural
Dansalan. 48.894 6,600 42,294 6,600 42,294
Diges (Capital) 106,565 40,460 66,105 40,460 66,105
Don Marcelino 29,968 2,170 27,798 2,170 | 27,798
Hagonoy 41,752 14,864 26,388 14,864 | 26,888
Jose Abad Santos (Frinidad) 47,833 7,450 40,383 7.450 40383
Kiblawan 36,375 3,851 32,524 3,851 32,524 |
Magsaysay 41,979 6,557 35,422 6,557 35,422 |
Malalag 30,733 44551 26278 4,455 26,278
Malita 83,457 12,660 70,797 12,660 70,797
Matanao 43,455 3,905 39,550 3,905 39,550
Padada 22,384 9,048 13,336 9,048 13,336
Santa Cruz 59,139 20,116 39,023 20,116 39,023
Santa Maria 41,919 6,568 35,351 6,568 35,351
Sarangani 16,648 2,659 13,989 2,659 13,989
Sulop 25,968 5,707 20,261 5,707 20,261
PW4SP Arca 677,069 | 147070] 529999 147,070 529,909
Davao City 1,006,840 [ 665887 [ 340,953 ] 665887 340,953
Province 1683009  812957] 870952| 812,957] 870,952
{2) Manner of population projection

The latest population study, the National and Regional Population Projections was issued
by NSO based on the 1995 census results including the growth rates and demographic
conditions of the respective regions. However, at this time of PW4SP preparation, the
provincial/municipal poputation has not yet been published by. It appears that there 1s
already a long delay since the conduct of the 1995 Poputation Census. Mcanwhile, the
NSO’s possible method to be applied for provincial and municipal population projection

was confirmed.

As a local based projection, the Study on the Davao Integrated Development Program
(DIDP) Master Planning is currently implemented under the technical cooperation of
JICA, however, the population projection has not yet been completed. In ihis respect, the
possible method of NSO was adopted for this PW4SP. The regional population projected
by the NSO was employed for this planning. The following are the manncr of projection
with conditions/assumptions employed for provincizl and municipal population in the

future.
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1) Population projections for the provinces are first gencrated based on population pro-

jeetions for the Region X1 taken from a published volume on regional population

projection for the years 1995 to 2020. ‘The regional population is projected based on

the 1995 Census of Pepulation

2) The ratio method is vsed for the projection of both provincial and nwnicipal popula-

fion,

For the provincial Jevel projections, ratios {(R) of the population of the concemed
provinees to the population of the region are projected. These ratios are multi-
plicd to the projected population of the region for each projection year.

Similarly, for the municipal population projections, ratios of the population of
the municipalities of each concerned province to the population of the province
are projected. These ratios are multiplicd to the projected population of the
province for cach projection year,

The basic assumption adopted is that for cach corcerned provinee, and for each
of the municipality in the province, the rate (r) at which the ratios change will
gradually decline so-that they will all Bccomc zero after 50 years from 1995,
Fhis implics that stability of the ratios will be attained after 50 years from 1998,
Based on this assumption, a schedule of ratios of the provinces in the same re-
gion, and of the municipalities in the same province is derived for cach projec-

tion year using the formula:
k
R(k)= RO | (+r-kr150)
1

where; R(k) = ratio in kth ycar ﬁom 1995 of the population of the
province to that of the region or of the population of the
municipality to that of the province
R{@) = ratio in 1995 of the population of the province to that of
the region or of the population of the municipality to that
of the province
r= initial rate of change of the ratio

k= "k"thyear from 1995

The initial rate of change is derived based on the levels and trends of the ratios
observed in the 1970, 1950 and 1995 censuses.




3)

A geometnie formula for calculating the rate at which the ratio changes is
adopted, that is, 1 is cqual to (In(P,/P))¥n, where P, is the ratio in Year, Py, in
Year;, and n is the nember of years between Year, and Year,. Thus {or instance,
for the intercensal period 1970-1980, the rate of change i the ratio is cqual to

(P53 Py530)-

In the present application(r), the concerned provinees and municipalities arc classi-

fied into following four lypes based on the trends of their ratios as observed in the
censuses of 1970, 1980, 1990 and 1995:

Type 1 — provinces/municipalitics that showed unidiretional trend in their ratios,
that is, consistently increasing or decreasing from 1970 to 1995 {r is positive or
negative for intercensal periods 1970-1980, 1980-1990 and 1990-1995;

Type H - provinces/municipalities that showed unidirectional trend in their ratios
only from 1980 to 1995 (r is positive or negative for the last two intercensal pe-
riods only, that is, 1980-1990 and 1990-1995);

Type I - provinces/inunicipalitics that showed unidirectinal trend in their ratios
only from 1970 to 1990 (r is positive or negative for the first two intercensal pe-
riods only, that is 1970-1980 and 1980-1990);

Type IV — provinces/municipalities with erratic trends.

In general, the initial rate to be used for each type of province or municipalily is de-

termiined according to the following criteria.

For type 1 province or municipality, the initial rate is cqual to the lowest ob-
served annual rate change in the ratio or lower to the average annual rates ob-
served during the 1980-1990 and 1990-1995 periods, whichever produces a more
demographically probable result;

For type Il province or municipalily, the initial rate is equal to lower to the aver-
age annual rates observed during 1980-1990 and 1990-1995 periods;

For type 111 province or municipality, the initial ratc is equal to one-hall of the

average annual rate during the period 1990-1995; and

8-11



- For type IV province or municipality, the initial rate is equal 1o one-half of the
average annual rate during the period 1990-1995, or it is equal to zero if the ratio
in 1995 is equal 1o or higher than 0.20. An initial rate of zero means that the ra-

tio obscrved in 1995 would remain the same throughout the projeciion period.

The province of Davao der Sur (including Davao City) is classificd as “lype 1" based on
the past level and trend of ratios of change, and the initial rate of change was estimated at

-0.0052. While, those of the municipalitics were ¢stablished as shown below.

Municipalily Initial Ratio Munigipality Initial Ratio
Bansalan -0.00723 Malita -0.00625
Digos {Capital) -0.00210 Matanao -0.00417
Bon Marcelino 0.060098 Padada -0.00401
Hagonoy -0.00138 Santa Cruz -0.00256
Jose Abad Santos -0.00582 Santa Maria -0.00444
Kiblawan -0.00027 Sarangani -0.00272
Magsaysay -0.00404 Sulop -0.00722
Malalag -0.00285

(3} Present population (1997) .
The present population of the province including the municipalities was estimated in ap-
plication of the initial rates of change as mentioned above. This means that the trend of
past population development is assumed to have been prevailing up to the present.

Houschold size in 1997 was also assumed to be the same as that in 1995.

(4} Projection of provincial population by target year

Review of provincial population projected by targel year applying the aforementioned

method as shown in Table "8.53-.3, revealed that the {Uture provincial population also re-

flected the discounted growth rate, which was the same as ihe' regional population pro-

jection.

- Population in 2003 results from the average annual groxwh rate of 2.21% (1995-
1998) and 2.13% (1998-2003).

- Population in 2010 with the base year of 2003 results from the average annual growth
rate of 1.83% (2003-2010).

- Present profile of municipal population distribution both in urban 2nd rural areas is

assumed to prevail lhrdugh the future,

q.i;—pﬁ



louschold size in the year 2003 is assumcd to be the same as the 1995 population

census results, while fhat in the year 2010 is assumed to be 4 personsfhouschold for

the whole province in accordance with the target of the national family planning.

Table 8.3.3  Growth Rates and Population Yrojection for Target Years:
Region and Province

T 7*1;(;;;\\%1 Rate (%) -onimlait;;;nd Provincial Share in the chio:im
Target Vear |

Area 1980 - 1990 - 1995- 1998 - 2003 - 1995 §997 2003 2010
1930 1993 1998 2003 2010 NSO Census _Ph";i:'frm“ Medivm Term| Long Term
:R:;;"\] 5ol 253 260]  245]  Z11] 5,052,230 5331614 6,175,575| 7,146,889

glon - (13.1) 6.3 89 3.9 .

Davao ded Sur 292 2.58 221 2.13 1.83] 1,683,909 1,757,633 | 1,998270| 2,265,227
~ 3% 330% 32.4% 31.8%

" Note: { ) shows percentage oférowth rate decline from the previous pcric;df.”

Table 8.3.4 shows the provincial population by urban and rural area for the target years

and the year 1995. Table 8.3.5 presents projected number of houscholds for the targel

years.
Table 8.3.4 - Provincial Population for Targel Years

‘Avea Population/ 1 1905 | 1997 | 2003 | 2010
- Composition . ‘
Total Population 1,683,009 [1,757,633 |1,998,270 2,269,227
Urban Population 812,957 852,942 984,562 |1,134,381
Area Composition (%) 48] 49 49 50
Rural Population 870,952 | 904,691 |1,013,708 {1,134,846

| _Area Composition (%) 52 514 51 50
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Projection of the Number of Publie Utilities

Table 8.3.7 Projected Number of Public Utitities by Municipatity by Target Year

Nameef
Mualcipality

Type

1997

003

2010

No. of Public
Utitities

Proposed

Construction

Total

Proposed
Conslruttion

Tokal

1

ansalin

Public hMarkel

Busfleepney Tenminal

| Total

Parks/Playground

(igos (Capital)

Public Market

| o |

| Bus/leepney Tenminal

adlad!

Parks/Playground

Total

100 Marceling

Public Market

Busileepney Terminal

Parks/Playground

Total

{Hagonay

Public Market

Busflecprey Temminal

| Parks/Playgeound

Total

Jose Abad Santos
{Trinidad)

Public Market

[BusTeeprey Termina!

Parks/Playground

Total

Kiblawan

Public Market

Bus/leepney Terminal

| Parks/Play ground

Tolal

Mazsaysay

Public Market

|Bus/Jeepney Terminal ©

Parks/Playground

Total

Malalag

Public Market

Bus/Jeeprey Terminal

ParksPlayground

Total

Malita

| Public Market

Busflceprey Terminal

Parks/Playground

Total

Matanazo

Public Markel

Bus/leeprey Tenninal

Parks/Playground

Total

Padada

Public Market

| Bus/leepney Terminal

Parks/Playground

Total

Santa Cruz

Public Market

BusJeepncy Temninal

Parks/Playground

Total

Santa Maria

Public Markel

Bus/feepiney Terminal

Parks/Playground

Total

Sarangant

Public Market

| Busifeepacy Terminzl

Parks/Playground

Total

Sulop

Public Markel

Bus/Jeepney Terminal

Parks/Playground

Total

[0% P Y U U

PWASP Study Area

Public Market

Bus/Jeepney Terminal

14

el b
o

Parks/Playgiound

Total

14




8.4 Types of Facilitics and Implemeatation Criteria
8.8 Water Supply

(1) Urban watcr supply
1) Untapped spring
First priority is given to seck for wtilization of untapped spring with large discharge
capacily. During the course of PWA4SP preparation, various untapped spring sources
have been identified. Considerably large scale untapped spring sources having dis-
charge capacity of miore than 100 cun/day arc then sclected as potential water

sources and rapidly evaluated as shown in Table 8.4.1.

Table 8.4.1 Rapid Evaluation of Untapped Spring for Use in Urban Water Supply

EUntapped Sprin Population | Population Seeved by
Nanc of Locatinn Dischafgc Elev. Dist. canbe F.xis!in?, \Vg:.cr .Supply Future Ufban
Municivalit (Name of Capacity Ditfy. from | Served by |SystenvFacility in Base Population
P pality ’
Barangay) {cu.m’day) Mun. Umap‘)pcd Year
100% ] 76% | (o) | (km) Spring Eevel I Total 2003 | 2010
Balagona 2,070] 1,520|uskncun | 15.6 15,200
Bansalan Gagpang 870]  600]uskncwn 18.0 6,000 6,247 6247 1035 7384
Sub-total 31040) 2,129 21,200
Don Marceling Agoo 120 SOJUnknewn [Utknawn 800 0 4,469 12,845] 14,719
Jose Adad Santos |Caburan Small 160 1 10]unkmown 5.0 1,100 0 9631 5515) 5814
i._ iSta. Cruz Ragabrab 1,360 950 Unkeonn 5.0 9,500 8,745 14,043) 22971 25,325
Bansalan

Two untapped spring sources have been identifted in this municipality with a total
discounted discharge of about 2,120 cu.m/day or equivalent to supply for about
21,200 persons. This water source potential is more than the estimated waler de-
mand even in Phase I period. In this respect, any excess amount may be utilized to
cater for neighboring runicipalities under the proposed Malalag Bay Alliance Water
Supply (MBAWS). However, elevation of these sources are subject to verification
and their distance from poblacion {more than 15 km) is also subject for evaluation on

economic feasibility.

Don Marcelino

The identified untapped spring source has a marginal discharge between Level I
system and Level Hl system. When the future urban population is taken into ac-
count, this untapped spring can not be a major source of water supply and would
rather be utilized for Level 11 system in barangay Agoo where it is situated.  Sta-
K ble/reliable discharge volume as well as elevation and distance from barangay Agoo

are subject to further verification.
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Jose Abad Santos

This untapped spring has also marginal discharge as just above the service coverage
of Level 1 system, while Tuture urban population of the municipality is expected to
reach about 5,500 persons during the Phase T period. In this regard, this spring may
be developed as a source of Level 11 system: for barangay Caburan Small. Levation

is not known at this moment and is subjeet to actual confirmation for its utilization.

Santa Cruz

The identificd untapped spring has a discounted discharge of about 950 cu.m/day or
capable to serve for about 9,500 persons. The municipalily of Santa Cruz has an ex-
isting Level HHE system which is presently serving for about 8,700 pcrsbns and an-
other 5,300 persons are depending on Level I system and/or Level I facilities. Dur-
ing Phase 1 period, the additional 3,000 persons are 1o be served. In this respect, the
untapped spring siluated in barangay Ragabrab has enough potential to serve for

these population, although its elevation from the poblacion is nol yet verified.

As evaluated on the abd;v'e, the municipalities of Bansalan and Santa Cruz have con-
siderably favorable untapped spring sources for Level III system. It shall be noted,
however, that confirmation of difference of clevation belween untapped spring and
potential service area, as well as distance and topographic conditions is prerequisite
to realize this option. Discharge measurement of each spring throughout the year is

also indispensable to obtain dependable/reliable discharge of the springs.
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8.4.3 Urban Scwerage
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8.5 Service Coverage by Tavget Year

8.5.1  Water Supply

(1) Population to be served by Level 11 system in Phasc 1

Twenty-cight {28) untapped spring sources were confirmed to be suitable for Level 11

systems in rural water supply by (he time of PW4SP preparation as shown in Table 8.5.1,

Conditions and assumptions applied for this estimate are as follows:

The average source capacity of untapped spring was assimed to meet the need of 100

houscholds based on the review of existing Level 1l systems with spring sources.

Number of system:

Twenty-eight (28) untapped springs were considered to serve twenty-eight (28) Level 1

systems in twenty-cight (28) rural barangays of 9 municipalitics.

Table 8.5.1 Population to be Sexved by Level Il System in Phase [
Numnber of | Numberof | Numberof Population to
Name of Municipality Untapped | Barangay fo |Houscholds to
. be Served
Spring | beServed be Served

Bansalan 4 4 402 1,972
Digos (Capital)
Don Marcelino 2 | 2 200 1,054
Hagonoy ~ ]
Jose Abad Santos (Trinidad) 2 2 200 1,030
Kiblawan 4 4 403 2,080
Magsaysay ]
Malalag 4 4 403 2,044
Malita
Malanao 7 7 703 3,633
Padada
Santa Cruz | 1 100 504
Santa Maria 2 2 200 1,042
Sarangani 2 2 201 1,074
Sulop

PW4SP Study Area 28 | 28 i 2,812 14,433




(2) Population 1o be scived by targel year

For wrban arca, the additional scrvice coverage was estimated to be served by Level 111
service. For rural area, the population to be served by Level 1Y systers with untapped
springs was first caleulated and the rest of additional service coverage was estimated (o

be served by Level | facilitics.

Phase Il

For urban area, the population served by Level and 11 facilities in base year was consid-
ered to be absorbed by Level I service aside from the additional service coverage to be
estimated by the scctor target.  For rural area, all existing facilities in Phase T was as-

sumed to be utilized through the future.

The population to be served by target year is exhibited in Table 8.5.2 and Table 8.5.3.
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Table 3.5

1 Additional Number of Public Utilitles with Sanltary Teilets in Phase 1 and 11

Cmeng‘t'!;;;u\nr Phase 1 Conerage (2003) Phase [ Corernge (2013)
Nome of ST 1 No. - . ’
Moo Type No.of#U | Kooty | Woorpu | ASSLINO b o oqy | g gppy | AtSLNoot |0 o
tunlcipaliny Public Uilltles . Public Utitides |
with Tolets [with Sanitary} whh Tobicly With Senttery [ "I S807tacy] with Yooty with Sanltary | ?ih Saaltary
Facilities Tollets Facilitey 4 Tolets Faciticles antary Toilels
Tollets Teitely
Public Maker 1 b i 1 R N
ounsatn Busifecpacy Teeminal b 1 1 I R R B
| Packs Playground .1 3 L 1 1 1
| Totsl 2 2 Ly L} 3 1 ] L]
Pubiie Maker 2 ] 2 2 2 1 T L
Do (Cagiraly Buseeoney Terninal 2 ) ? 2 F 2 ]
2 bs Play ground . _
R Toial 2 ? | H L) 4 2 (3
Public Makal 1 i 1 i e I
Do Marceling BusSeepney Terminal ] | 1 L] 3
Parts Playground )7 [ n
. o Totat 1 i 2 1 2 b4 ?
Bublic Market _.1 § 1 1 2 1 _ 1
Jrogoncy Busleeprey Terminal 1 1 1 ] ]
Parks Play ground N |
o ] ] 2 .1 _2 3 1 3
Public Markey ] k. 1 ¥ L) . [}
Fose Abad Sanos FBusdeepney Terminal . - e
(Trinidady  Parks ¥hay ground
B Toral 1 1 1 L] 1 1
| Public Market 1 i 1 ] 1 1
Kot 2 BusJeepney Terming] 1 1 t 1 (]
ParksaPlayground . ]
| Tora 1 ] 1 1 2 2 2
Public Market 1 ] 1 ] L] ] 5
el Yl
\ageaysay | BusJeepney Terminal ] 1 ] 1 1
Paks Playground
. Tetal 1 1 2 1 2 2 2
Public Market 1 i ] ¥ 1 1
Mafulag Bus/Jeeprey Terminal ] 1 ¥ 1 [}
PaksPlayground .
Titat 1 [} 2 1 2 2 2
| Public Markep 3 1 3 2 3 s 2 L]
Malita | Bus/Jeepney Terminal ] 1 P 1 )
Parks Playground
Totat 3 | 8 3 4 [ 2 &
Public Market 5 1 5 4 5 3 5
Matanaa Bus/Feepney Terminal 1 t ] i 1
Barks Plavground
Torat 5 1 3 3 & [ &
Public Market ! 1 H 1 2 (] 2
o adada Bus/ Foeprey Terminat 1 1 ] 1 1
ParksaTFlayground
B Fota? 1 ] 2 i 2 3 i L
Public Marker 2 ] 2 1 1 2 2
Santa Cruz Bus'Jeeprey Ferminal 1 1 ] ] 1
Parks'Play ground
Toial 2 ' 3 ? 3 3 L
Public Market 2 1 2 1 b 2 2
< anta Maria Bus/fcegney Terminat - 1 1 1 ] |
ParksPlayground
. Toel o ! 3 3 3 3 )
Public Markel 1 1 ) .1 2 1 1
Sarangani Bus/feerney Ferminal _
Pal o Playpround
Total 1 1 1 1 2 1 r |
Public Mark et 1 1 1 1 ! 1
Sulop Bus/leepney Terminal 1 1 1 1 1
FrlsPiaygound 1 ] 1 1 ] 1
Tetal 2 2 3 1 3 3 3
Public Marker M i6 H ] M i2] 3 b}
I i
PSP Study Ares Busfeepney Terminal 3] 14 &) 4 1
PalsFlavgrourd k4 2 2 2 2 ]
B o Tota 6 t8 40 22 49 ] 3 43 ]
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8.6 Facilities, Equipment and Rehabilitation Required to Meet the Target Services
8.6.1 Water Supply

{1) Required water supply facilities

Urban water supply:

Urban water supply facilities required by target year shown in Tabie 8.6.1 were estimated

as the required number of house connections based on the additional service coverage.

As reference, the following requirements were also estimated:

- daily average water demand at 100 Ipcd consumption rate, and

- number of deep wells to meet the daily maximuimn water demand based on the
groundwater produclivity.

{(daily maximum water demand = 1.3 x daily average water demand)

Information pertaining to the expansion plan of Level HI systems was arranged to be in-
dicated in Table 8.6.1 and details in Table 8.6.2, however, required data were not avail-

able during this PW4SP preparation.

Rural water supply:

[\ Rural water supply facilities required by target year shown in Table 8.6.3(a) were esti-
mated as the number of Level 11 systems with number of communal faucets and the num-
ber of Level I wells broken-dewn to deep and shallow wells. Twenty-cight (28) untapped

springs suitable for Leve! Il system were confirmed during this PW4SP preparation.

(2) Required well drilling and rehabilitation equipment
Presently, only one unit of truck-mounted percussion drilling rig is available at DPWH-

DEO in the province.

Taking into account the maximum utilization of existing cquipment, additional number of

tequired equipment is estimated as described below.

Ap;')licablg type of well drilling equipment is determined considering the geological for-
mation of the province, the easiness to technically operate. Both types of percussion and
rofary are suitable for the sofl and hard .fom".ations, and the percussion type can be easily
operated and maintained without special training to drillers compared with the latter, it is
very useful to bores in the boulders or cobbles formations. Thus, the drilling equipment

of percussion type is recommended to be selected in the PW4SP preparation.



Table 8.6.1 Urban Water Supply Facilitlcs Required by Target Year

S o Relerence 0n Evpanston of Entating Les eb 130 Syateen o ___  Prane 1100} Requirements _ Phrse 14 (2010} Regu!rement
£ 1n 1597

pEinbTr Daify A 1 N

Name of o of Tapeof | Lo aodidonat| Namber or | P2 Ave28e N“s‘::'ﬂ" ! agaisonsr | Momber of | P51 Arersie orae
Opersiog oty | 4 fayunpy Se50¢ | S0 [l Poput] s | penrsy | SN0 |Popuical wowe | il | G
opuiatien {m'idayy | Drep Wi TR (n'iag) | Deepwen
Banzaus Aangalun WO e B 637 -
Rurat 15 2513} DWSP Mo kL] 92

Total 1 1,60 oL IR I
g (O ital) Diges WD Urhan ) 33,499

Na=e ol
Munitipalizy

” ]

Raral 6| aas} ow ¥a 11,967 1,697 L 3
e Totat 1 a2y . . B __
Applicable Liban N.aA HA

R? NAl WA} NA Na I 9% 487 1 9,110 227 SH ?
e Tota) N P A _
Hagonny Hagonoy WD Uban 1 3
Rural
Total !
Hagonoy RWSA  [1hkan i

Oen Maroeling

4176 [R}-0] 47E 1

Rural

Tetal )
. Urban ?

Munfcddpal Total Ry}

Tt 2

Meban | WA)  wa

Rum? | NoA NA NA N.A 3,449 682 35 ] 1,138 313 143 H

| e _ I O

Kiblgaan Kibtaw2e WD tbin 1 2019

Rzl Dw Ko 3,031 L35 33 I 2128 332 m i

. Total 1 1049 1

Magsaysay Megsaysay RWSA |2rhan 1 1473

Runal Y Na 929 1ig 93 L 5,046 1262 505 i

Tout ] 1418
Tl WA Urtan

Tose Abad Santes. [Nk Applicatle
1 Telnidad)

Rural
Totad
Urban
Muntclpal Total [R gyl

)

i

]

]

Total F
Malalag WS Ut 1 914

> 2

3

1

[}

2

Rural Lisol bW No 1400 759 140 1 1972 143 201 1
Tolal 1668
Mahita KWSA t'rhan 5623
Rurat raaz] oW ) 5119 1,006 519 1 199 43 195 1
Fotat 1565 . —-
Matinzr AMange WW A Urban

Rural

Total
Maasas RWSA  fugan

§9) 1524 B3 i 1,450 363 145 1

[Rurat
Jroa
Lichan
Muolcipat Tota? |Rura)
Tadal
Falada Padada WEC Urban
im!
Fota?
Piape RWSA Utan |
Fural
Total
Utban
Monlcipa! Total {240l

i _ Forz}
Santa Cnaz Sta Crux MWW [Udan

e [t | |ae fae

3940 933 3194 1

e

~ b b |

Rural

Fotal
Sama Marz St Mara RWSA fran

4311 B30 [1X] 1 1,250 2813 [ ALp3 2

| et Lo

Pural 2401 435 192 1 3207 ‘302 Nt ]
: : LT 1
Saruegair oot Applicahle Uian NA
Raat | wNal
| . Foial
Sutep Suhop RWSA Utban | } 2001
raal | « 3.000] DS Mo 1685 3 159 ] 3450 EYi LT ]
[fwal T ALl

1023 nx 112 ] 2,644 E33) 24 1

Fotat

Urban
PWLSP Siudy Area R ural

Azoat

29,307 5353 253 " 73,769 10,436 1318 19 R

8-30



CaIY APIIS ISPMd

[ YSMY dons dojng
! VSMY EUEN €S CLITIA] BlUBg
! MMIN 2D "BS ZTUD Tlues
| IE30 [ [edpnniy
ﬂ _ VSmy sdeg
- OSM TPEPRd EpEpE
210, [edimunyy
VSMY OPURIEIN
L VA ESTRIN ORURIRIA]
- VSMY BB - BRI
SMM Fe[e[eA BL[C[e]
: 1£30}, [edpMny
! VMM TROEL
_ VS Aeskessely| AeshesSeN
M A, emelqry ueMeqry
‘W. Te10], jedpungy
VMY Acuodey
. (M ACUOTEL] AQuodty
A $031Q (1endeD) so31q
M UEEsueqg uejesueg]
mmuv\ =) adAy, POAIIS paaAe)
Lrede) 2q o) monepndoy | 2q 03 Avduvaeyg Apog Sungerad( yo sweN Aedprangy] Jo sureN
$I2IN0S IIIEAN [EUOIHPPY [EUeBIPPY STV [BUORIPPY

SUr3SAS IIJ 124971 Supstxy Jo uoisuvdxy .&.« av(g 79'8 Aqel

g8-31



PER'T LED LSY'T PSCL ©0LT 99 R 9 9%l 951 068 $59 $57 0§ { 9 TV APRIS d¥Pard
00t 5t [ 3 LL LL 9L I3 i Z [ V¥4 dojng)
58 41 7 o8 fad zz 5 R o 7L ¥l ri TURBUEITY
26l [ 891 [ 74 [ £01 S1 88 4] Si. $L __TUEpY Bues]
£ [ 107 091 v 7 o 1 59 75 £ %l a7 TIuEy]|
L T 9 5 [ 33 ¥ [ [ z £g ez wpepey
o b Q61 9L 4% sl oBLEIE N
90¢ 13 tic 9T X3 e 69 o UL vl [ g R
<1 2T pel [+ #1l +11 61 1€ 91 k4 ] i RIS
00T 0t [J4] a3 P *1 AESATSIRA]
10T g ™ €01 1L i 5 Pl 2L [ 3 [ ﬁaazsm
e [ 16 151 - |ot of %3 [ 161 181 0L [ (pEpiuL]) SOIUES PRGY 350
o0 21 ¥0l oz 2 ¥ - Aouode]|
LT T §11___loft 9 9 8Z1 6! 01 £01 9 9 ounase weg|f
lose £5 L6 LOT 06 06 : (enden) sofig]
“g, 70T ¢ L a% 55 63 el 3 L1 % 3 6 ug|rsun
; A oA | ploqeg | woL o 05 wog " . SIPAL [ mmor-qng | oL wos wog
u_MM._hn.v Bmsds roL |- Moms _“M__u._.w unta“u“ oy 1BOL | mowES
joron | 30708 3, 4R JO JqEm E : Joon | - spops, doag Jo Joquiny
(%S1) AIQ 3ULads QR 01 PIISOTY Fruadiag {%51) *AaQ Bupads g4 0) PRIEDONY MUY Anpediduny Jo swey;
e (24580 S 21N O) PARESOIY 3200 puw {2,cR) SN, QR 01 pNEdO(Y 22e1uaddag
{%agR) AP Q0] J6 davyg (%SR) QNS M 0 Jagys
Quamsambay (QLOL) 11 #eqd nkARNbIY (£007) 1 3324y
apax 398e], Aq Ajddng 1938p [RINY 0] pAImbay samde L MARd (Q)E°9°8 qEL
How'e 1481 8TE'L oo £L% & Lt 6L RE L9 £L2 % 596 I {7 [ ey APMIG 8P |
o 0] L0% of 3 I {1z : dong
10 of 0f £6 vy - st 61 i z - ITSUEITS
s 661 661 121 21 £01 €01 or z - TUCpy ouEg
1£2T 25 oc 48 1L gl bl 0L, | A0y TuEg
& 18 18 oy v 9t 98 EPEPL|
SO1 651 651 (8241 L OTURIEIA
§9T $o ] 91¢ 20T Pied b1 T B
%1 122 6ol 651 [£4 ) 01 [ 1% hd drjeew
594 iy 831 281 ATSACSITIA
(X4 <y R 86 201 9 Fad tr IR ¥ uemeigry|
i[14 152 vl i 9T 15T i t1 4 4 (prpiuy[) SOIUES PYqY I5O(]
B 7 911 911 AouoseH]
191 <51 5] +] 061 vl 3 8 [0 < OQULISMELN UBT
Tiv 88T 71 Tl Qendeny) sodig
Byl ZZ. gL <2l £ il Zl Z! 13 had ueEsUTH)
s | mol-gqng | wgl w s w o SIPM | mo-qng | woy w s wo swInEy —— _
Poimel MoEys [LIbA 8 mofEys franmiedy | ._unEr ;
ooy | st daaq jo soquny 30 oN SUd AL 43¢ 30 aquiny] 10 "on; ¥ N Quedisungy 10 awey,!
I [Pady I (99T JERAYL
SIUIWRJTRDIY (QLOT} IT 25eUL SIURHUSINDIY (£00T) | o8

Jea X 198xe ], Aq poanbay sompneg Aiddng 19364 1einy {(€)£U9°g Qe

8-32



>

Medium size percussion drilling rig (truek-mounted type for deep well):

Average performance
- 1 well/30 days (5 nvday of drilling rate with finishing work)
Annual accomplishment
9 wells/year (365 daysfyear <30 dayshwvell x 0.75)
Required number
- 15 sets for the tolal 693 deep wells

Well rehabilitation equipment:

Average performance

- 1 wellf7 days (well redevelopment and finishing work
Annual accomplishment

- 39 weﬂs/ycar (365 days/year +7 days/well x 0.75)
Required number

- 2 scets for 10% of 693 Level I decp wells

Suppot vehicle:
Type - pick-up truck with winch, double cab
Required number T

- 2 unils for wel] rehabilitation

Considering the utilization of existing percussion drill.ing rig, the following equipment shall

be mobilizedfprocurcd. cither by private sector or LGUs to accomplish the physical targets:

- 14 sets of medium size percussion rig for total number of deep wells

- 2 seis of well rehabilitation equipment for 10% of deep wells (at least 1 set shall be
held by the provincial government}, and

- 2 units of support vehicle for well rehabilitation.

In addition to the above, service trucks equipped with ¢rane are required for each unit of

medium size rotary and percussion rigs for hauling drilling tools and water.



Sanitatien

8.6.2

I(RL BT OLTr  |I9S LBL Ry £9L°TF  19I9'S QTR {096°1 60Tl [207'T - JO9CRT: _JOS6'T - |B6O'PL  ZOT'T Y ADMIS ISP |
ooy [ L] vt 651 LUt e ReL'L £09'1 SLl - RLL'] B £09'1 - ISLl : dojny
S6%'1 S6t'1 - 15671 Sev'l ULyl - |zl 'l . s Tl - I urgueEy
S6T°E STt S6TE $6L'C 9£0'1 9£0°1 9£0' 1 9£0'1 I BUEY TIUTS
A £80'C 8H LLLE - lego'e 879 L¥O'l @@L STE - Ly0'] . - 17TL 1528, Zru) mues
680'1 L8 oz 68Q°1 £ wZ -9l £2€ £6 o - - lgge b {6 . TpEPTd
YOL'E yOL'E . {POL'E POL'C S LRS- S st [er L3S A o i OTURITIA
(19 Sty 9Tl 119'S “le9ty  jopCt L [OLP' L - [826 0 T 19E¢ T |90 oLl RIS 9cS R T[T
L6852 0Z0'T L1$ R 0T0'T L1s [E44 S 12 . ITT - : 12z F|Ecpy
£0T°E 98$'Z £19 £0T°¢ |985°T LS [ R A O T - vil'l s1f x&mawﬁ
F ger'E - RSP - A6H'E COIpTEl - oo eTE'T _|p1gtt o rle'T . ueme|qLy|
|T9'E ro'e o'e R F 4k o 6T o [ 81T . 6L7T - |26 . |eRT ~[pepiuu) soweg prqy asop
205'E _pos voSE | CIvOsE 68T - |19 STV 6811~ |v9 - isTll AOUCHTH
95T - |osE'T J9SET - B - 1gget - Rgg'l | C 188 22¢' [ QUIAAUEA Ueg
) $O0°S QIE'l _ -[(TED P00'S - DI . [8L6 169 -~ L3 |88 169- |42 (jmideD) s031C
£00°C 16T°2 T JE00E - 1677 ZTL - iz6S - |T9% Sloge - jTes 90T 0Lt ug|esueH
| tesol ¢ JIA  [iSnLfanod ysnid 1EoL dIA  {STLg anod - ysnld moy - [ d1A_ jsndinod gsnid | [0l JIA  fismd anod - ysnid
Poadss 3G 03 SHH 30 *ON PoAIS 24 03 SHH [EUolIppY PoAd9s 2 0L SHH IO 'ON. - P 3G 01 SHH |BUCLIpPY Lapedisiungy Jo suwny
GUIwWI by (10T} 11 #5eYd - —sprowadinbay (€007) [ Edd
1ea X 198ae ) £AqQ paambay s19M0], PIoYIsnoOY [BIRY £°9°f JqEL
0T6's | LRSS ££5°01  {0Z6S! L3E'S £E£E01 - JEO¥L 758 19%'T 069'¢ £0P'L 58 1927 - |069'E BIaY APRIS durAnd
LEY -~ lost L Lo [ Lyt 9LT o Jeet o lTEL 94T - rrl F - a0y
9 1E £21 S61 [0 £21 g6l -{opl 1 66 orl - [ir & - juEduEeS
0L 752 o5y Z0L 25T ocy - |$9T 4 : R sor__ - |2z [ TLEN EIUTG
$8T'T 18 wr'l 587 162 vyl [bip'l t ORL 189 [ r 6RL 180 . D Quey
696 pre 579 96 e £79 RER [ 28P 9L 2E8 vl SR 9LZ BpEpCd
[ SEl 9T [ SET 9T 107 L 190Z . i LOT , Z [ T ORUmEW
YT 1 *ir oT8 ¥l iy 023 ey 0l 1Zy {£p 0t 12t TIYEN
55y o5l 608 65% [ &0% 641 641 6L1 6L1 -~ Jeeen
[ T9¢ LSy 6Ll 9T LSP LRE 0f! 15T L3 0gl LS : - KesAusdep
e frd LTy [T 12T LT S0t TLl LLT 60t - il LET R G
515 $31 PEL 616 $8l e £92 [ 31 €92 [ 81 DEPTULIL) SOIUES PEQY 380
Srd £97 08y SPL SOz [ ey 281 097 i 221 99¢ - AQUOBER]
il 89S vLE vl 29¢ w8 rl'l 691 5 £5P il 691 z§ €St QUUIIT UOG
QT LIS £06'T 0Zy'r L18't £06°T £99 655 |0l £99 658 201 (endeD) 3081
b 051 76E 5 [ 765 cLT vl 192 774 ¥l 197 UT[EsuLd
F10, dIA  Jisvid snod  ysaly 17101, dIA  Wsnly aned  ysnig 1100 dIA- [isnld Snod  ysnig eIl dia  hsnld anod ysnid
POAIDY ¥4 02 SHH JO "N poaloy 3 03 SHH LEUomppY Poasds; 2q 01 SHH 4o “OX PIAIRS 3Q 03 SHH [BUOLIDPY Auedpungy Jo dwey
i sjuswannboy (DL0Z) I 35*Ud : spustuaInbay (£007) 1 95eud

Jpax 10dae], Aq paambay SIVI0], PIOYISNOH ULqI) +'9°8 QL]

3-34



Fo

Table 8.6.6 Public School Toilets Required by Target Year

[ Phase §(2003) Requircments Phase 11 2010) Requirements
: . Additional Public . Neo. of Additional Pubti . V. of
Name of Muntelpatity School ;ludents!:o be T:;g" :)anit Tx?i!e‘l Schoot S!udle:lz tocbe Toli\lgi ‘:;m ) !;gil‘:l
Served Facilities Served Facilities
Dansalan 1 3,284 83 17 Y T T
Digos (Capital} 12,587 LT D > 8,987 225 45
Don Marceling L [EEE] .| .| 2,661} 67 L
itagoroy 3,136 79 6 3530 o 89 1%
Jose Abad Santos (Trinidad) 1,650 442 9 2,462 62 })
Kiblawan 2518, 6 13 30631 717 16
Magsaysay 3,364 & 17 3,578 20 33
Matalag 2,106 53 11 3,552 64 i3
Malia 2,505 63 13 5259 132 27
Matanao _ 2,770 70 14 3,188 85 17
Padada 1,054 27 1 . 1,616 41 9
Sapta Cruz 4,574 115 13 5,083 128 26
Santa Maria o 1,484 3% 8 3,678 92 19
Sarangani 1631 4} 9 2,222 56 12
Sutep 508 B 1,258 3 7
! PWA4SP Study Area 44,656 1,125 230 52,435 1,313 2700
Table 8.6.7 Public Toiiets Required by Target Year
Phase 1 {2003) Requirements Phase 14 (2010} Requlrements
Number of Pubtic Tollels Number of Public Tollets
Name of Munlclpality Public | Busdeepney |  Parkyy [ L | Public | Busieepney| Purkes | o
Market Terminal Playground Market Terminal Playgreund

Bansalan 1 I ] B r i
Digos (Capital) 2 2 N - 2
Don Marceling i 1 B
Hageonoy i 1 1 v
Jose Abad Santos (Trinidad) - I
Kiblawaa 1 1
lilagsaysay .1 . !
Malalag 1 i -
Malita 2 1 3 2 o
Malanao B 4 1 5 _
Padada 1 ! } U S R W
Santa Cruz 1 1 2 o
Santa Maria 1 ] 2
Serangani . !
Sulop 1 1

PW4SP Study Area 8 14 n 8 8
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