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FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION

IMPROVEMENT

8.

Targets of Provincial Scetor Plan
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Table 8.2.2 Populatlon Coverage in Phase I Provided by Served Population in the Base Year (Water Supply)

Population Served by 1997 Facilities

1997 2003
Name oI: Area
Munlcipality Vo Il | Levelll | bevell | Total NPT::::IO“ fC°;';,:;g° Pg:‘;‘::lan C°;;;:;'g°
Urban | 2,280 46] 35400 6266] 13,781 . 45 15,310 41
Baganga Rural L 38|  ssial 9396 27,365| 34 30404 31
- Total 22800 4328  9054] 15662 41,46 38 74| 34
Urban : 9.456] 9456 0,05) 86 12489 76|
Banaybanay Rual | 1324 aaa| nioos] 123m|  a33ssl  m | 238 e
Total | 1324 4044 21368) 26833 34433 78 38841 69
Urban 752 782 24500 32 29
Boston Rural 2,650 322y 291 8,335 36 9,248 32
Total 2650 1408 37s4]  10785] 35 1,97 31
Urban | 2,021 652 2673]  s4an0] 49 6,000] 45
Caraga Rural | 1,849]  1540]  6395] 9784 2296 36 | 30214 3
Total | 3,870] 2,192 6395] 12457 32,706} 38 36,274) 34
Urban 2,330] 2,330 5730] 41 632) 37|
JCateet Rural 2509] 2243|9352 2373 44 24,703 39
i Total 2508 9,573] 12,082 28,103 43 0| 39
Uban | 1,477 4647|  6124] 9846 62 10823 57 |
Governory Generoso Rural 8,115 9,203 17,408 32876] 53 36,137 448 |
Total 1A77)  su18|  13940] 23,532 - 42722 55 16,960 50
Urban | 2,825 s21] 11,0250 14671 18285 80 20310 »
Lupon Rura} 129]  2488] 2u662] 24278  34as8] 7 37,941 - 64
Total 2954]  3309] 32687 38950 52443 M 58251 67
Urban | 1,500 §00 23000  sos|  2s 8088 26
Manay Rural 350  1,358] 1,709 8603 6 31,809 5
Total 1,500  1ast]  13ss[ | 4009] 36,685 n | 40,197 10
Urban | 14,528 162 16627) 3,317 43608l m 47,488] - 66
Mati (Capital) - [Rural 3,049  19495]  5323] . 27.866) .  s2620f 53 STA85| 49 |
Total | 17,5724 19652 21,949) so,is3]°  96318] 61 104673 57
Nuban | 2,160 800;  2,805) 5765| 94s8] 61 10,465| 55
San Isidro Rural 160} 3991  7414)  quses| 2183 53 24,163| 48 }
_ Tolal 2,320) 4791 1e219) 12330 31,296 55 34,628 50
Urban 1,500 18] 1,538 a608| 3 Cosa0l 30
Faagona Rural | 300s)  1996]  som|  1sger]  m 18,000 28
Total a505] . 2034 63539 20,605 32 233000 28
Urban | 26,7918 5,181 si2sof 83220] 132393 63 146,098) 57
Provincial Total g,y 6,517  52,170{ 78428] 137,103] 294,849 47 326336| 42
Toat | 33302)  s33s5t) 19678) 220331 4we] s 41243 47
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Table 8.2,5 Number of Public Utilities with Sauitary Toilets in the Base Year (1997)

No.otpy | NS HY No.of PU
No.of FU No,of PU | with Toitets Sanita Ne.of P witlc:-;au[la i
Name of Type “ltl; Tollets with Sanitary in fail “?I(I with Tollets Tollets hr) Coverage
Mun¥kipality i Tolletsin  |Planned/On- o . In Base Year ("4
n 1997 1997 Planned/'Oa Base year
going 1597
Project golng 19597
Profects
Pudlic Market ) 2 1 2 1 50
Paganga Busfleepney Terminal 2 [ L 2 ] 0
. ParksPlayground | 2 ! 2 LA -
_________ _ Total . & 3 . 6 _ 3 50
Public Market 1 1 I LI L,
Banaybanay BustJeepney Terminal 2 1 e L 50
Parks/Playground ) t i 1 ! )
- Ttal 4 3 o 'y 3 75
Public Market” 2 ] 2 L S )
looson Bus/Jeepney Terminal ] 1. R N
Parks/Playground H oy
Total 4 1.1 4 i 25
Public Market 2 1 2 i 50
Caraga Bus/Jeepney Tgrminal | 1
Parks/Playground 1 ! - -
Total 4 1 4 [ 25
Public Market 1 1 o
Catect Bug/leepney Terminal 1 1 .
Parks/Playground 2 | 2 1 50
o Total 4 1 4 1 _ 25
Public Market - 1 [ B
Governor Gencroso Busf!eep.n.ey' Terminal 1 ] B |
Parks/Playground 1 1 [ 1 100
Totel 3 1 k] 1 33
Public Market 1 1 L 1 100
{rupon Bu;f}leepney Termiral 1 1 e
Parks/Playground 1 i | 1 100
Total 3 2 k] 2 67
Public Market 1 1 } \ 109
Manay Bus/leepney Terminal 1 1
Parks/Playground 1 1 ! 1 104}
Tota) © 3 2 3 2 67 |
Public Market 2 1 2 1 50
Mati (Capital) Buas/Jeepney Terminal _ 1 i i | 10
Parks/Playground 3 3 k] 3 G0
Tolal : 6 5 6 5 33
Public Mesket 1 1 1 i 00
San 1sidro Bus/lceprey Tenminal 2 1 2 1 0
Parks/Playground 1 1 1 i 100
Total 4 3 4 3 120
Public Market 1 { [ P T
Farragona Bus/Jeepney Tenminal o S
Parks/Playground I
Total ! 1 1 i 100
Public Market 15 9 15 9 [
Provincial Total |Buscepney Termina) 13 4 1} 4 3
Parks/Playground 14 0 L 14 10 _.n_
Total 42 23 42 23 55
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Projection of Fraune 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 arc shown in Table 8.3.1 in
which urban and rural population are adjusted by PPDO to reflect present conditions.
Table8.3.1  Past Population Devclopment
. TFotal Urban Rural
Area | Description | 1980 1390 1995 1580 1990 1955 1980 | 1590 1995
Reglon-Xt Population 3346503 | aasagzay sospo| nvms sl aiessen] 78276 aansgss | 235016 ] 3,090.354
Grawth Rate 2.91% 2.53%% 641% -3.3% 0.60% 5.83%
Dayap [Pt 19931 | 9as07]  A3AR2 76,552 ] 151808 P15 263,349 | e
Orienta) |Growh Rate §SO% 0.93% 7.08% -4.30% 0H31% 3.71%
Peentge i/ | 102% 1 89% | 8% sa% | 1% | 8% nsw | w3 | sew

Note: 1/ Provincial population percentage 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 populaiion development was observed:

2)

The province recorded an average annual growth rate 1.50% of (1980-1990) and

0.93% (1990-1995) which were almost half as that of the region at 2.91% and

2.53% respectively.

Percentage of prdvinciai population to the regional population decreased from

10.2% in 1980 to 8.2% in 1995 which was affected by lower growth compared

with the regional growth rates.

1995 population distribution in urban and rural areas

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

poputation distribution to urban and rural areas. Applying the revised classification

of barangays in urban and rural category to reflect present conditions, the population

by municipality was adjusted as shown in Table 8.3.2.

e



Table 8.3.2 Population Distribution in Urban and Rural Areas

e Total 1995 Census Dala Adjusted Popmlation

Municipality Population Urban Rural Urban | Rural
Baganpa 39,750 13313 26,437 13,313 26,437
Banaybanay 33,082 10,612 22,470 10,612 22470
Boston 10,424 2,368 8,056 2,368 8,056
Caraga 31,617 5,230 26,387 5,230 26,387

Caleel 27,211 3,548 21,663 5,548 21,663 |

Govemor Generoso 41,433 9,549 31,884 9,549 31,884
Lupon 50,668 15,538 35,130 17,666 33,002
Manay 35,428 7,805 27,623 7,805 27,623
Mati (Capital) 93,301 42,556 51,245 42,556 51,245
San Isidra 30,279 6,758 23,521 9,151 21,128
Tarragona 19,779 2,581 17,198 4423 15,356
Provincial Total 413,472 121,858 201,614 128,221 285,251

(2) Manner of population projection

The latest popu]atioai study, National and Regional Population Projections was issued by
NSO based on 1995 census results including the growth rates and demographic condi-
tions of the respective regions. However, during this PW4SP preparation, the provin-
cial/municipal population has not yet been published, It appears that there is already a
long delay since the conduét of the 1995 Population Census. Meanwhile, the NSO’s pos-
sible method to be applied for provincial and municipal population projection was con-
firmed.

As a local based projection, the Study on the Davao Integrated Development Program
(D]DP')' Master Planning is currently beiﬁg implemented under the technical cooperation
of JICA, however, the population projection has not been completed yet. In this respect,
the possible method of NSO was adopted for this PW4SP. The regional population pro-
jected by the NSO was employéd for this planning. The following are the manner of
projection with conditions/assumplions employed for provincial and municipal popula-

tion in the future.

3] Populétion projectioné for the provinécs are first generated based on poputation pro-
jections for the Region XI taken from a published volume on regional population
projection for the j.'ears 1995 to 2020. The regional population is projected based on
ihe 1995 Census of Population |
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2) The ratio method is used for the projection of both provincial and municipal popula-

tion.

For the provincial level projections, ratios (R) of the population of the concerned
provinces to the population of the region are projected. These ratios are multi-
plied to the projected poputation of the region for each_ projection year.

Similarly, for the municipal population projections, ratios of the populaiion of
the municipalities of each éoncemed province to the poputation of the province
arc projected. These ratios arc multiplicd to the projected poputation of the
province for each projection year,

The basic assumption adopted is that for each concerned provinee, and for cach
of the munici‘pality in the province, the rate (r) at which the ratios change will
gradually decline so that they will all become zero after 50 years from 1995,
This implies that stability of the ratios will be altained after 50 years from 1995.
Based on this assumption, a schedule of ratios of the provinces in the same re-
gion, and of the municipalitics in the same province is derived for each projec-

tion year using the formuta:

Rk) = R(O)ﬁ Q+r—Fkr/50)

where; R(k) = ratio in kth year from 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(B)= 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 proviﬁée
r= initia} rate of change of the ratia

k= "k"th year from 1995

The initial rate of change is derived .based on the levels and trends of the ratios
observed in the 1970, 1980 and 1995 censuses.

A geometric formula for calculating the rate at which the ratio changes is
adopted, that is, 1 is equal to (In(P/P)n, where P, is the ratio in Year,, P, in
Year,, and n is the number of ycars between Year, and Year,. Thus for instance,
for the intercensal period 1970-1980, the rate of bhangc in the ratio is eciuai to
10{P 1550/ P1930).

8- 10
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3) In the present application {r), the concerned provinces and municipalitics are classi-

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

Type 1 -- provinces/municipalitics that showed unidirectional trend in their ratios,
that is, consistently increasing or decreasing from 1970 to 1995 {r is positive or
negative for intercensal periods 1970-1980, 1980-19%0 and 1990-1995;

Type I{ - 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 U - provinces/municipalitics that showed unidirectional trend in their ra-
tios only from 1970 1o 1990 .(r is positive or negative for the first two intercensal
periods only, that is 1970-1980 and 1980-1990);

Type 1V — provinces/municipalities with crratic trends.

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

termined according to the following criteria,

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

For a type II province or municipality, the initial rate is equal to the lower of the
average annual rates obséwcd during 1980-1990 and 1990-1995 periods;

For a type Il province or municipality, the initial rate is equal to ane-half of the
average annual rate during the period 1990-1995; and

For tybe IV province or municipality, the initial rate is equal to one-half of the
average annua) rate during the period 1990-1995, or it is equal to zero if the ratio

in 1995 is equal to or higher than 0.20. An initia! rate of zero means that the ra-

~ tio observed in 1995 would remain the same throughout the projection period.

The province of Davao Oriental is classified as “Type I” based on the past fevel and

trend of ratios of change, and initial rate of change was estimated at -0.0104. While,

those of the municipalities were cstablished as shown below.

Municipalities Initial Ratio Municipalities Initial Ratio
Bagang 0.00043 Lupon 0.00041
Banaybanay 0.00180 Manay 0.00052
Boston 0.00032 Mati {Capital) -.00158
Caraga 0.000228 San Isidro 0.00063
Cateel -0.00013 Tarragona 0.02019
Governor Generoso -0.00034

8- 11



(3) Present population (1997)

The present poputation of the province including municipalities was estimated in appli-
calion of the initial rates of change as mentioned above. ‘This means that the trend of
past population development is assumed to have been prevéiling 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 projectcd by target year applying aforementioned
method , as shown in Table 8.3.3, revealed that the future provincial population also re-
flected the discounted growth rate, which is the same as the regional population projection.

- Population in 2003 was derived using the average annual growth rate of 1.70 %

(1995-1998) and 1.67 % (1998-2003),

- Population in 2010 with 2003 as base year was derived using an average annual growth

rate of 1.43% (2003-2010).
- 'Ihe present profile of municipal population distribution both in urban and rural arcas

is assumed to prevail through the future,
Houschold size in the year 2003 is assumed to be the same as the 1995 popula-
tion census results, while that in the year 2010, 4 persons/household is assumed
for the whole province in accordance with the térget of the national family plan-

ning.

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

Growth Rate (%) Population and Provincial Share in the Reglon
—_— Past Year Targel Year

Area 1980- | 1990- | 1995 | 1998- | 2003 - 1995 1997 2003 2010
1990 1993 1998 | - 2003 2010 NSO Census Plann\tgrsne Medium Termy  Long Term
. 2.9 253 269 2451 - 211] 5052730 5333,644| 6,173,575} 7,146,889

Region X1
{13.1) 6.3 89 (139 .

Davao 1.50 0.93 1.70 1.67 143 413,472 427,242 472434 521,874
Oriental ’ : 8.2% 8.0% 1.7% 7.3%

Note: { ) shows percentage of growth rate decline from the previous period.

Table 8.3.4 shows the provincial populatioh by urban and rural area for the target years,
and the years 1995 and 1997. The profile of urban and rural population in 1995 is
adopted for the projection of the same composition in the base year and target years. Ta-
ble 8.3.5 presents the projectcd number of households for the target years.

Table 8.3.4

Provincial Population for Target Years
Area | Population/ Composition] 1995 [ - 1997 2003 2010 |
Total Population 413472  427,2421 472434 521874
Urban Population 128,221 132,393 146,098 161,065
Area Composition (%) : 31
Rural Population 285251 | 294,849 | 326,336 360,809
Area Composition (%) 69
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8.3.2  School Enrollment Projection
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8.3.3  Projection of the Number of Public Utilitics

Table 8.3.7 Projected Number of Public Utilities by Municipalily by 'Target Year

i
.

1997 003 2010
Name of ]
Municipality Type No.of Public|  Proposed Tolal Proposed Total
Utllities Construction ‘ Construction .
Public Market 2 ] 3 2 5
Baganga Bus/Jeepney Terminal 2 [ k] 2 5
[Parks/Playgrousd I Y I N T
o Total 6 3 9 8 17
Public Market 1 o 1 1 2
] Bug/Jeepney Terminal 2 2 2
Banaybanay Parks/Playground 1 - 1 5 |6
e Total 4 4 6 10
Public Market 2 2 1 3
Bus/Jeepriey Terminal 1 | 2 1 3
Boston Pa.:ksfP]I;yg{ound i ] 2 i s
Total 4 2 6 5 |
Public Markei 2 2 1 T
Caraga Bus/Jeeprey Terminal ) 1 2 2
Parks/Playground 1 o B i .4 15
Toal - 4 1 5 5 10
Public Market 1 1 i 2
Bus/feepney Terminal i 1 2 2
(Cateel Parks/Playground P 2 5 7
Total 4 1 s 6 1t
Public Market 1 1 ] 2
. - |Bus/Jeepney Terminal 1 ! 1 2
Govemor Generoso  [Parke/Playground i ] 4 s
|Totat 3 3 6 9
Public Market 1 1 2 I 3 )
Lupon Bus/Jeepney Terminal 1 i 2 2
Parkg/Playground 1 i oz 3 1
Total - 3 3 6 6 12
Public Market 1 1 1 L 2
Bug/lecpney Términal H 1 1 | 2
Manay Parks/Playground i 1 2 3
Total 3 I P . . 7
Public Market 2 1 3 2 5
. . Bus/leepney Terminal 1 | 2 1 3
Mati (Capital) Parks/Playground B 2 5 8 T
Total 6 4 10 11 21
Public Market 1 1 1 1.2
. Bus/feepney Temminal 2 2 ! 3
San Isidso Parks/Playground ! . 1 . 4 5
Total 4 4 6 10
Public Market i 1 2 B 2
BusfJeepney Teoninal 1 ! 1
Tarragona Parks/Playground B 1 1 2 L
Total I 3 4 2 ] ]
Public Market 15 LI 19 12 n
\ BusfJeepney Tenninal 13 7 20 ? 27
Provinctai Total ParksfPeiygyr'ound T 6 70 16 &6
Total 42 17 59 65 124
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84 Types of Facitities and Implementation Criteria
8.4.1  Water Supply

(1) Urban water supply
1} Untapped spring
First priority is given to seek for utilization of untapped spring with large discharge
capacily. During the course of PW4SP preparation, various untapped spring sources
have been identified. Considerably large scale untapped spring sources having dis-
charge capacily of more than 100 cu.m/day are then selected as potential water
sources and rapidly evaluated as shown in Table 8.4.1.

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

Uniapped Spring Population ?opula:i;m Served by '_
‘ Discharge Dist can be Existing Water Future Urban
Nane of Location c . | Elev, ) okl Supply
. . , apacity from } Served by ! Population
Municipality {Namg of (cv.m/day) DiTr, Mua. | Untapped System/Facilily In
Barangay) ' ¥ - : s r]])pe_ Base Year
: 106% | 70% 1 (m) | (xm) PrUE - [Level L] Total | 2003 | 2010
Boston Simylao 240 170 98 0.5 1,700 - 0 782l 2,719 3013
Abijod 3,270 | 2,250 3 5.0 22,900
14,400 | 10,000 3 0.5] 100,000
Cateel Mainit 14,400 | 10,000 fustowa] 0.4 106,000 0 230 636 6017
Sub-total 32,070 | 22,250 222,900 S .
fGovermnor Generoso |Oregon 240 170§ 200 20 1,700 | - 1,477 6,124 | 10,823 | 11,833 ﬁ
. Sl

50| 4601 20 10] 3,600

650 | 4601 20 z.oI 3,600 -
: 60| 460 20| 05| " 4600| -

Lupon Don Marizno 60| 4601 a0l 10| 4600) 282sf 14671 ] 20310 22533

580 690 20 Lo 6,900
980 690 30 L5 - 6,900
L Sub-total 4,560 3,220 - 32,200 7
Mati Don Salvador 34501 3,800} 180 30| 38,000 14,528 31,3171 47,488 1 51,551

Eleven (11) untapped spring sources in five municipalities were selected as potential
water source for urban water supply and evaluated as shown below based on the in-

formation gathered at this moment.

Boston
Boston has one untapped spring with discounted discharge amount of approximately
170 cu.m/day which is equivalent to about 1,700 persons of service coverage. This

spring source is reporied to have an elevation of about 100m and about 500m dis-

tance from the poblacion.

e

»
¥,
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At present, the municipality is not served by Level HI system, while its urban popu-

lation is estimated to increase 1o about 2,700 persons in Phase 1 period.

When water demand and the discounted discharge amount is compared, the satd un-

tapped spring is quite suitable to establish a Level I system.

Cateel

The municipality has a total of three (3) untapped spring sources with a combined
discounted discharge of some 22,290 cu.m/day or equivalent to serve some 222,900
persons. Although these untapped springs are reported to be within 5 km distance
from poblacion, their elevation and topography arc marginally small at 3 m {cleva-

tion of one spring is unknown).

Currently, Cateel is not served by Level U1 system and about 2,300 persons are de-
pending on Level 11 system and/or Level 1 facilities. The future urban population is
estimated to reach to about 6,300 persons during Phase | period and 7,000 persons by
the end of Phase 11, In this regard, the said untapped spring source has a supply ca-
pacity of more than the anticipated water demand of the municipality. Thercfore, an
inter-municipal water supply will be an option for an effective utilization of this po-

tential water source, if technical and financial feasibility is confirmed.

Govemnor Generoso

One untapped spring was identified during the PWASP preparation having a dis-
counted discharge of about 170 cu.m/day.

Apﬁroximatcly '&,500 persens in the urban arca are currently served by Level 111
systein and the ufban population is expected to increasé up to some 10,800 persons
during Phase [ period. The increasing water demand is far beyond the discharge ca-
pacity of the said untapped spring. In this regard, there will be two options for utili-
zation of this spring: (1) to utilize a part of the new water source for augmentation of
Levcel IEE system; and (2) to utilize as a waler source for Level I system in Barangay
Oregon where the spring is located. In either case, reliable/dependable discharge
throughout the year, elevation, distance from potential service area as well as topo-
graphic condilions are subject to site confirmation prior to feasibility study and de-

tailed design.
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Lupon

There are 6 untapped springs and all of these are located in Barangay Don Mariano,
The combined amount of discounted discharge reaches as high as 3,220 cu.m/day or
equivalent to cater for some 32,200 persons. Presently, the WD is serving for some
2,800 persons by Level 111 system and another 14,700 persons are depending on
Level Ti system and/or Level ¥ facilitics. Since the municipality is planned to have
service coverage of water supply to some 20,300 persons durihg Phase 1 period, an
additional watcer source is indeed indispensable for an expansion of WD. In this re-
spect, the said untapped spring may be given first priofity for development, provided
however, the reported elevation (20 m to 40 m), topographic conditions and distance

are subject to site confirmation during the feasibility study and detailed design.

In addition to the above, the excess volume of spring discharge beyond the water
demand of the municipality may be utilized to expand service area to rural barangays

and furthermorg, to cater for neighboring municipalities, if it is confirmed feastble.

Mati
This particular municipality has quite a large scale untapped spring with discounted

discharge capacity of about 3,800 cu.m/day which is equivalent to serve for some

38,000 persons by Level 11l system.

Some 14,500 persons are currently served by the WD and another 31,300 persons are
depending on Level I system and/or Level I facilities. The urban population is esti-
mated (o increase to as high as 47,500 persons during Phase I period. In this respect,
the said untapped spring is deemed a very useful water source for expansion of the
existing Level I system. Any excess water beyond the water demand can be util-
ized to cover rural barangays and furthermore, to cater for neighboring municipality,

if technical and financial feaéibility is confimed.

As evaluated on the above, the municipalities of Boston, Cateel, Mati and Lupon
have favorable untapped spring sources for Level HI system. Specifically, Cateel
and Lupon have excess volume of spring discharge beyond their water deménd in the
municipality and are capable to serve not only in rural barangays, but also for their
neighboring municipality. It shall be noted, however, that confirmation of difference
of elevation between untapped spring and potential service area, as well as distance
and topographic conditions is prerequisite to realize this oplion. Discharge meas-
urement of each spring throughout the year is also indispensable to obtain depend-

able/reliable discharge of the springs.
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Urban Sewerage
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8.5 Service Coverage by Target Year
8.5.1  Water Supply

(1) Poputation to be served by Level 11 system in Phase |
Forly nine (49) untapped spring sources were confirmed to be suitable for Level I sys-
tems in rural water supply by the timc of PW4SP preparation as shown in Table 8.5.1.
Conditions and assumptions applied for this estimate arc as follows:

Table 8.5.% Potential Poputation to be Served by Level I System in Phase 1

. Number of Nomber of
Naime of Municipality Ung:;t:;o:m Barangay to be |Households to be Popu;aetlc‘mdto be
' PTIgl  Served Served rve
aganga
Banaybanay
Boston 3 k) 100 1,737
[[Caraga )
iCateel 8 8 800 4,264
overnor Generoso 14 14 1,400 73 6=ﬂ
Lupon 6 6 600 3,126
Manay
Mati (Capital) 9 9 500 74,662
San [sidro 9 9 900 4,831
armagona
I Provinclal Tofal 47 40 3.500] 7508

Source capacity:
The average source capacily of untapped spring was assumed to meel the need of 100
houscholds based on the review of existing Level 11 systems with spring sources.

Number of system:

Fo:rty nine (49) untapped springs were considered to serve fort nine (49) Level 1l systems
in forty nine (49) rural barangays of six{6) municipalities.

(2) Populalion to be served by target year
Phase 1
For urban area, the additional service coverage was estimated to be served by Level 11l
service. For rural area, the population fo be served by Level 1 systems with untapped
‘springs was first calculated and the rest of additional service coverage was estimated to
be served by Level | facilities.

Phase

For urban area, the population served by Level I and 11 facilities in base year was consid-
ered to be absorbed by Level 111 service aside from the additional service coverage to be
estimated by the sector target. Tor rural area, all existing facilities in Phase 1 was as-

sumed to be utilized through the fulure.

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 8.5.7 Additional Nomber of Public Utilities with Sanilary Toilets in Phase ¥ and IT

Corerape bn Base Year (1997 Phase 1 Corvernge {103} Phase ECorersge (1010}
Naae of T : Add'L Ba. of AL N
Mualclpality w No.ofPU | RoofFU | Ne-of 00 {0 oo | Noof BU | Noofpu | S0 RS No.of PU
with Toffets | with Sunltery| wih Tollets with $sala with Sunitary| with Tobets with ;. 1 with Sanliary
Facilities Yoilcts Fucitithes satary Toliets Facilictes sy Tolleis
Tothels Teilels
Public Market 2 1 3 - 1 2 s
Asganga Bus/Teepoey Temninal 2 1 3 1 s 5
ParksPlayground 2 1 3 1 2 7
Totat [ 3 ® 3 3 o o
Bublic Mark ey 1 1 ] L ? I D .
Banaybanay Bus/keepney Terminal 2 1 2 L 2 .t e 2
ParksPlayground 1 1 ] 1 s __ 1. 5
Todz! 4 3 e ] £ 19 s 1
Public Mard et 2 1 2 ' I | L 1 3
Beston Bug'leepady Terminal ] 2 b 1 3 2 3
FarksPlayground ] 2 1 ] i1 L] 5
Total 1 ] 3 3 .4 L 7 1
Public Matay 2 1 2 L 2 1.3 1 3
Caaga Bus'leepaty Terminal 1 ? ¥ | I _ L} . 2
FatsPlayground 1 1 _ ] ) $ i 5
Total 4 ! s i | 4 1 s W
Public Markec 1 1 ] 1 2 1 2 ]
Carect Buy/Jeepney Toninal i 2 ] - 1 2 1 2
Parks Playground 2 1 2 |t 2 1 5 7
ITcuI 4 1 5 3 4 1\ 2 n
IPub}ic Market ] ] b t ? 1 2
Goevaor Generogo  LEES/RTpagy ]’ez.an;d 1 1 ] t 2 1 2
ParksPlaygriund i t ] t § 4 5
Tetal 3 i 3 2 3 s 6 b
Public Market [} [} i U X 3 L 3
btupon Bues'Trepney Taminal 1 . 2 ] ] 2 1 3
ParksPlaypround i t z LI 2 ? 3 ]
Toral 3 2 5 3 5 {F ? i
Public Markey 1 1 1 ) 2 ] }
Manay Bus/feepney Terminal i | i 1 ! 2 ] 2
ParksPlaypound 1 1 1 [} 3 2 3
Total 3 2 3 1 3 3 4 ?
Public Markex 2 1 h] 1 2 3 3 5 ~
Mati { Capital) | Bus/ieepeey Terminad 1 1 2 1 2 3 1 3
Sarks Playgronnd 3 3 ] 1 1 13 8 B
Total 6] 5 1 3 L] o2 5] 2
Public Market t 1 1 ! 2 | 2 R
san 1ideo Busleepney Teyminal 2 i 2 1 2 3 t oy
2arksPlaygroend I 1 1 i 5 4 5
Tow! 4 3 4 1 4 19 4 1
Poblic Markal ] 1 2 1 - 3 2 2
Tarragona Bus/dcepney Terminat 1 1 ! L 3
ParksTiayyround 1 1 ] 3 L 3
Torad 1] 1 4 3 4 ¢ 2 6
Public Market 3] 9 19 ] 1 17 bl 14 n
Provincial Tetal Bus'leepney Terminal 13 4 20 1 (230 22 b2 i
Parks Plavgrand L] 1% 0 L 17 [ 4% 66
Total 41 2} 3% 26 47 024 15 1’
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8.6 Facilitics, Equipment and Rehabilitation Required to Mect the Tarpet Services
8.6.1 Water Supply

{1) Required water supply facilitics

Urban waler supply:

Urban water supply facilities required by target year shown in Table 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 dermand at 100 Ipcd consumplion rate, and

- number of deep wells to meet the daily maximum water demand based on the
groundwater productivity.

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

Infermation 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 PAW4SP preparation.

Rural water supply:

Rural water supply facilities required by target year shown in Table 8.6.3(a) werc esti-

mated as the number of Level Il systems with number of communal faucets and the
number of Level | wells broken-down to deep and shallow wells.” Forty-nine (49) un-

tapped springs suitable for Level Il system were confirmed during this PWA4SP prepara-

tion.

(2} Required well drilling and rehabilitation equipment
Presently, two units of truck-mounied percussion drilling rig is available at DPWI-DEQ

in the provinece, however, they were purchased in early 1980s.

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

of required equipment is estimated as described below.

Applicable type of well drilling equipment is determined considering the geological for-
mation of the provincé, the easiness o technically operaté. Both types of percussion and
rotary are suitable for the 56ﬂ and hard formations, and the percussion type can be easily
operated and maintained without special fraining to drillers compared with the laiter, it is
very useful (o bores in the boulders or cobbles formations. ‘Thus, the drilling equipment

of percussion fype is recommendable to be sclected in the PW4SP preparation. 1
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Table 8.6.1 Urban Water Supply Facllitles Required by Target Year

Refergnce pu Exprosion of Exixleg Lesed §14 Systean

Thase 1{1003) Requireavents

Pouse 11 205Dy Regulremeats

Name of Numt ol

Body

MeulcTpaliey | Opersting | Ares

Type ot
Served | WMer
Foputaticn Sourig

Flaa for
Ecpansion

Addiloss! | Namber of
Fopolucion] House
tabe Served Conntctlong

Dally Average
Water
Demand
{mbiduy)

Number of

Spaing
Dot

Dieep Wielh

Addilon

ol

Pogulatice
v be Sered

Houst

Number of

Ceanectioay

Water
Demand
(m'rday)

Dally Aserage] Namber of

Spring
Deves
Deep Wel

Bagargs Baganga WO [Uthan

2150

Rargl
Tolak

5P

1.28)

4451

Eib

445

135y

L1}

Banaybanay [Pintatagin

[Crban

Rumal

R

Toul

1,324

3134

Buslio ot Applicable [Usban

HA

Rutal

NA] NA

Toat

LNH}

n

435

Caruge [Poblacia

Urhan

2.02)

5
1021

San Luis

.10 5P

LS

6] SP

49

Tosar

Rural
Jont
Lithis
Mukcipa) [Rurat
Total

1021

LA k)

3,870

(R332}

95

53

692

7y

Carcel Not Applicabic [Wibis

NA

Ratral

:
34
ol | el e

NAf NA

Yo\

2098

9

218

1530

5133

50+ ernof Mus LGU
Sensni0

Lishan

Rura]

Towd

$,433

7%

135

31360

2,000

Fouwasai

[Lirban

Rural

Totat

Totel

Musicipal

Leban.

Rural

Teusl

Lupca Macaogaa

Liban

Rur3l

Totat

Lupon WD

Wibie

Rural

Tetat

§ ’ Muciipal o2

Total

Fural

Towl

18580

4,643

NEBSE

Manay Central

Urhan

Rural

Tyt

32

148

1597

3

399

W12 (Capital)| Macantcl

Urban

Rurat

Total

Mag WD

Uz

Rural

Tousl

Watiaa

L than

Rural

Tyl

NHA,

Homeouners  [Raral

Urkdn

Total

Syswem

(h33.
(Capiiol Water TUfba0

Rurgt

okl .

Saine

Urbao

[ruet ]

Totat

Sanphay

- Uban

Rural

Toul

Todd

Muulcipal

Usban,

o for | e | =

1928

e

193

32520

130

L2 4

Saalsidra  fEiogan

San tsilo WD |Lrbaw

[ L

Toal

Municipal

Tolt

b56l

293

156

137

LE)7

nr

{atagona [ Not Appheatie fiiban

NA

Fural

NA

Totl

pAL

n

3432

L1} ]

338

Prgsincint Totn!

Ueban

Rural

Tol

21

W

aan

104

195935

28,438

19592
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Mcdium size rotary drilling rig (truck-mounted top-head drive type for decp well):
Avcrage performance

- 1 well/30 days (5 m/day of drilling rate with finishing work)
Annual accomplishment

- 9 wells/ycar (365 daysfycar + 30 days/well x 0.75 )
Required nuimber

- 1 sct for the total 51 deep wells

Well rehabilitation cquipmient:

Average performance
- 1 well/7 days (well redevelopment and finishing work)
Annual accomplishment
39 wells/year (365 daysfyear +7 days/well x 0.75)
Required number

- lsctfor 10% of 51 Level I deep wells

Support vehicle:
Type -  pick-up truck with winch, doublc cab

Required number

i

- 1 unit for well rehabilitation

Considering the ulilizaiion. of exiéling pereussion drilling rig, the following equipment shall
be mobilized/procured either by private sector or LGUs to accomptish the physical l.argcts:

1 set of medium size percussion rig for total number of deep wells

1 sct of well rehabilitation equipment for 10% of deep wells (at least 1 set shall be held
by the provincial government), and '

1 unit of support vehicle for well rehabilitation.

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

medium size rotary and percussion rigs for hauling drilling tools and water.
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Table 8.6.6 Public School Toilels Required by Target Year

| Phase § (2001) Requirements Phase 11 (2010) Requirements
. Additional Public | Ne. of Ne.of § Additlonal Public | No.of No. of
Name of Munfdpality School Students to | Tollet Tollet | Schoo!Studentsto | Toilet Toitet
be Served Unit | Facilities be Served Unit | Facilities
{Baganga 5,218 i3l 27 3,860 97 20
Banaybanay N 2,800 70 L
Boston 2,360 s8] B 3% 4 3
Caraga ] 4,464 12 23 1 3,369 85 17
Cateel 2,652 67 14 2,557 64 [E)
(Governor Generoaso . 5,590 140 28 4,327 169 22
Lupon s 20 18 . 3360) 134 21 |
Manay o 2.946] 74 5 2,967 18 s
Mati (Capital) L 4,115 103 21 _ 7,664 92 19
San Isidro 567 15 3 2962 75 15
Taagona 1,524 9] s 3,305 3l 17
Provincial Total 33,013 830] 169 39,710 o8] 202 |
‘Fable 8.6.7 Public Toilets Required by Target Year
Phase I (2003) Requirements Phase 11 (2010) Requirements - g
Name of Number of Public Toilets Number of Public Toilets o
Municipality Public | BustJeepney Parks/ Total Public | Bus/Jecpney Parks/ Total
Market Terminal | Playground Market | Terminal | Playground
Baganga 1 i ] 3 3 3 b 1
Banaybanay ] 1 ] 5 G
Boston 1 1 I 3 } 2 4 7
ICaraga 1 1 1 3 } 1 4 6
Catec! 1 | ! 3 1 1 5 7
tGovermor Gengroso 1 1 2 1 1 4 6
L upon N ] 1 1 L 1 5 7]
Manay ) } 1 1 1 2 4 ]
Mati (Capital) } i 1 3 3 1 9 13
San Isidro I ! 1 L 4 6
Tarragona 3 i 1 3 ) 2 2 ]
| Provincial Total | 8 1 7 | 26 14 12 49 73
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