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PAST FINANCIAL PERFOMANCE IN WATER SUPPLY AND SANITATION

General

Based on the Local Government Code of 1991 and NEDA Board Resolution No. 4 (1994), the
locally funded programs and projects for the water supply and sanilation sector have been de-
volved from the central government agencies to the LGUs sinee 1992, However, the central
government still retains its role of providing support to LGUs in the form of technical, insli-

fution-building and limited financial assistance.

The financial arrangements conducted, since the sector’s devolution to the 1L.GUs, by the
provinge with a special attention to the subject sector are reviewed and discussed in this
chapter. The past experience is the basis to seck for appropriate financial arrangements for
the medium term development. ‘The essential study components are: (1) LGUSs’ past financial
performance; (2) past public investment and present plans; (3) L.GUs’ present financing
sources and managemenl patdicipation in the sector, (4) existing practices by the LGUs on

cost recovery and (5) aftordability by users.
LGU’s Past Financial Performance

The provincial government's past financial performance during the period from 1994 to 1998
was invesligated. Actual financial data were obtained for the years 1994 to 1997, while the
financial figures in 1998 are only budgetary estimates. Likewise, the municipalitics’ past [i-

nancial performance in the same period (1994-1998) is included in the Supporling Report.

Sgurees and Uses of Funds
1) Sources of Funds in the Province

The sources of income of the LGU are Internal Revenue Allotments (IRA), local tax
revenucs, non-tax revenucs such as grants, aids and subsidies, as shown below. At the

present time, IRA is a major financial source of the LGUs.

(3) IRA — the amount allotted by the National Government to different provinces, mu-
nicipalitics and barangays. A standard formula is used, which considers parameters
such as population, tand area, number of barangays, cost of devolved national func-

tions, and other factors.



{b) Tax Revenues -- mainly consist of real property tax, accounting for 3.9% of (he total
income of the province.

(c) Granis, Aids, Subsidics -- assisted by JICA, UNDP, UNICEL, cic. and the NDCC

(Calamity Fund from the Central Govermmeat during floods or whenever the provinee

is declared as ¢alamity area)

Based on the Local Government Code of 1991, 40% of the national internal revenue taxes
of the 3* fiscal year preceding the current year (from 1994 onwards) is allocated 1o the
L.GUs nationwide, specifically to the administrative units of (1) province (23%); (2) city
(23%); (3) municipatity (34%), and barangay (20%). Further, respective IRAs in differ-

ent administrative levels arc allotied 1o all administrative units concemed,

‘able 6.2.1 presents the income and expenditures of Davao det Sur during the period of
1994-1998. 1ocal tax revenues, which were 3.9% of the total income of the province,
consist of real property tax, business taxes and licenses, and miscellancous taxes. IRA’s
share to total income in annual average was 30.9% during the period 1994-1997. Tt is
noted that the share of IRA 1o total income decreased from 94.3% in 1994 to only 88.4%
in 1997. In 1998, IR A is projected to contribute fo total income; with a share of 88%. De-
spite the decline in the share of IRA, the province has historically been dependent on the g

IRA with ils low tax and non-tax revenue collections.

Table 6.2.1 Income and Expenditures between 1994 and 1998

ftem 1594 1995 1996 1997 1998
Iecormne
Tax Revenue 7,484,258 87 $,762,33586 7,348,258.77 9,952,695.11 15,416,691.00
IRA 145,704,588 00 161,179,426 00 173,27lt846.0_0 223,274,049.00 229,338,240.00
Operating and MisceHane- 358,97%.75 9,920,791.87 11,397,117.03 14,511,862.46 15,500,000.00
ous
Revenue
Others 339,793.49 562,449.52 796,493.04 4,878,200.65 -
Total Income 154,487,620.11 V17,425009.25 192,814,219.84 252,616,814 22 261,554.931.00
Lapenditures . : .
Recurreant Expenditures 143,153,978 50 167,086,419.70 188,098,284 62 218,627,401.51 NA
Capital Expenditutes 19,593,745.62 2.121,109.87 16,279,583.54 13,235,543 13 NA
NA.
Total Expenditures 162,747,711%.12 176,207,529.57 204,877,867.58 231,862,94524 NA
el Income (8,260,099.00) 1,217,479.7G (§2,063,647.70) 20,753,269.00 N.A

Neote: 1/ Recurrent expenditures include personnct and MOOE. Capital expenditures consist of capital outlays.
N.A.: no information avanlable



6.2.2

(2} Uscs of Funds in the Prevince

Actual expenditures of the provincial governmicnt during the period from 1994 to 1997
show that recurrent expenses (personnel and MOOE) were major paris with an average of
92.2% 1o total revenue. In addition, the province has a capital outlay with an average
share of 7.8% 10 total revenne. Fhe water supply sector’s actual expenditures were ming-

mal, which comprisc only 7.8 % of the 20% DI’ of ihc province.

In 1997, the province had a net surplus from its operations of £20.75 miliion. In 199§,
total income is projected to reach up to P261.50 million, but there are no projected expen-

ditures.
Availability of Funds

As previously noted, IRA comprises more than 88% of the total income of the province,
which is tapped to finance mast of its expenditures including capital outlays and cven non-
office cxpenses (incidental). According to the Provincial Treasurer's Office, the amount of
IRA that will be recetved by the province is known in advance before the end of the preceding
year. Thus, for budgeting purposes, the province just uscs the actual amount of IRA it re-
ceived in the preceding year as its ¢stimate of IRA for the budget year. In the case where IRA
received is larger than that of the preceding year, the provinge prepares a supplemental
budget.

Table 6.2.2 presents the historical IRA of the provincial government and its municipalitics
between 1994 and budget year 1998, As shown, the IRA of the province was 1.25 % of (he
provincial IRA nationwide in the period 1994-1997 and only 1.14% for the budget year 1998.
While, the total amount of IRA allotted 1o all its municipalities in the years 1994-1997 was
1.28% in annual average, but in 1998, this sharc deercased to only 1.18% to the municipal
IRA nationwide which is B28.24 billion. The IRA percenlage of each municipality to total

municipal IRA nationwide is presented in Table 6.2.2, Supporting Report.

Based on the past financial performance of the province, IRA has been a major seurce of
funds. At first, 20% Development l*‘l:md (DF) and 5% Calamity Fund are deducted from the
total amount of provincial IRA. 'l'h'en; the remaining portion of the IRA is combined with
other income sources. Comréctual'and statutory items, which arc covered by R.A. 324 (b) arc

firstly deducted from the pooted income (75% IRA + all other income) before other appro-



priations are made.

cover personuicl salaries, benefits and the MOOE.

Table 6.2.2 Past Internal Revenue AHotment to the Province

It is noted that the available funds of the province arc mainly spent to

These recurrent expenditures were 92.8 %

* [RA to Barangays is not

*%

* k¥

Computed for 10 months only.

included.

on an annoal basis §s more than 0%,

Figures in bracket are shares (%) in the total of all municipalitics in the pravince.
In assumption of uniform distribution of the income through the year, percentage of IRA

. _ fum L 1594 1995 1996 1997 1553
5|1 National Total of IRA 46,753,000,000.00] 55,202,800,000.00] $8,022,590,000.00] 71,043,000,000.00] $0,990,763,000.00
5 {2) IRA o all Provinces | 11.498,894,193.00] 12,696,604,000.00f 13.755.011.803.00) 17.813,547.246.00] 20,054.018,925 00
& :i'z’:,“‘ AlMunicipali- 3 )6 135 282,074 00| 18,768,952,000.00] 10,607,715,553.00] 24,843,688,251.00] 28,245%75,434 00
IE YRA 1o Davao ded Sor

frovinee :

(b Totab (2 + (3) 335,539,254.00]  393.898,04200]  424,109,148.00 545,830,392.00  561,962,259.00

(2) Provincial Govermament 145,704,583.000  161,170.42600]  173,271,846.00 223,224,04900  229,33%.240.00

Percentage against (a) 1.27% 127% 1.26% 1.25% 1.34%)

(3 Municipalities 209834666000  232,66361600|  250.837,302.00 322,550,38400  332.625,019.00

8 Peecentage agatnst (b) 1.28% 1.24% 1.28% 1.30% 1.18%
£
> . . n
b ;:’;f::j;‘;““ ofthe 15448262001 177.625009.25]  192814.21984) 252616814220  261,558,931.00
Governnent
Pereontage of IRA 913 9i% Q0% 83% B8%;
V. g;‘i‘:i’e's“m““‘ of Munici- 1874789047 316.718.390.63)  349,150,698.10 4,317,147.16} 324,281,502 20+++
Perecntoge of IRA 75% T3 1% 75% 67%
V. IRA ta Municipatitics**

Total 200834,666.00]  232,668,61600  250,837,302.00 322,551,344.00]  3132.629019.00
flansalan 1334387000 14,854836.00 16,068,722.00 20797705000 21.362.495.00
Digas 22,633,058 .00 25,321,876.00 21,473,262 00 35,290,763.00 36,156,638.00

o Doa Murceling 14.176,987.00 15,579,005.00 16,671,200.00 20,956,540.00 21,989,296.00
=] 113ponoy 10,580,893 .00 12,240,534.00 13,26),185.00 16,918,558.06 17,233,838.00
£ Jose Abad Santas 20,242,107.00 2,217,122.00 21,851,456.00 29,511,630.00 30,028,756.00
2] Klawun 9,300,413.00 10,371,767.00 11,244,147.00 14,865,727.0C 15,175,328.00
3| Magsayszy 11,254,206.00 12,534,411.00 13,568,259.00 20,091,933.00 0,760,749.00
| Maratag 13,212,028.00 14,532,724.00 15,569,615.00 21,197,680.00 22,166,202.00
Malita 31,443,031.00 34,688,261.00 37,196,070.00 45,469,220100 47,804,145.00
Matanao 11,880,735.00 13,191,564.00 14,253,861.00 18,403,651 .00 18,654,393.00
Fadada 1,656,443.00 8,498,923.00 9,186,705.00] 11,762,966.00 12,010,921.00
Sta. Cruz 16,347,002 00 18,185,780.00 19,649,930.00 25,192,901.00 26,055,513.00
Sta. Maria 12,192,852 60 13,567,460.00 14,670,708.00 18,298,323.00 18,832,237.00
Sarangani 6,710,448.60 7,434,284.00 £,025,122.00 10,428,795.00 10,719,095.60
| sulop 8,460,573.00 2,389,669.00 10,145,943.00 13,332,954.00 13,629,409.00
Sources
{1} Department of Budget end Management, (2) Bureau of Local Government Finance {DOF) and (3) Provinetal Annual
Report.
Notes:

of the total income in annual average during the period 1994-1997. The provinciél govern-

ment’s combined income from IRA and i1s tax, and non-tax revenues is just sufficient for its

operating, capital and non-office ¢xpenses.

tapped for additional capital expenditures.

Thus, there is hittle surplus income thal can be




6.2.3

For the planned capital expenditures of the provinee, 20% Development Fund (DF) of the
IRA is appropriated.  The percentage allotted as the DF is the minimum requiremcnt that

should be arranged for capital projects as stated in the memorandum circutars of the DILG.

Table 6.2.3 shows past performance in usc of the DF.

Table 6.2.3 Avallable Funds for Capital Expenditures (20% DF), 1994-1998

Unit: Pesos

. Actuzl/Prolected Surplus/(Shortiall
Year IRA 0ftl;:)Pr0\lnce 20“(/5;)0% CaphHal I-‘.tpt‘zlditurcs f fn(% )

. () R ) (0]
[ yooy | 145,704,582.00 29,140,917.60 19,591,745.62 9,547,171.96
| 1995 i 161,179,476.00 32,235,885.20 9,121,109.87 23,114,775.33

1996 | 173,774,846.00 34,654,360.20 16,779,583.54 17,874,785.66
1997 i 223,274.079.00 44,653,809.30 | 13,235,543.13 T 31.419,266.0 |
98 ! 22913824000 45,662,648 00 NA. NA

Note: Data Source: Table 6.2.2. Capital expenditures in 1998 are projected figures.

N A - noinformation available.

Referring to the amount of aclual capital expenditures of the province from 1994 to 1997, the
allotted DFs were sufficient. Thus, there were no borcowings or debls incurred by the prov-
ince for its capital expenditures. ‘The province received grants in 1997 with an amount of
P4.8 million. While, the lower amounts of £0.34 million, B0.56 million and £0.796 million

were received annually from 1994 te 1996.

Financial Indicators

In order to determine the debt servicing capability of the province, the formula used by the
Bureau of Local Govemmient Finance (BL.GF} under the Department of Finance was em-
ploved. T takes inlo account the regular income of the LGU referning to revenues (real prop-
erty and busincess taxes), receipts from economic enterprises, and fecs and charges that are
collected regularly. Reccipts from borrowings, grants and inter-fund transfers are not consid-

ered as regular income,

Following is the formula adopted by BLGF in compuling the debt servicing capacity, where
the average annual growth rate to be used should not exceed 15%, according to the MDF

Policy Governing Board Resolution 4-95.

DSC = {{RINC i {}+AGR) + RINC 1}+ IRA 2] x 20% - AMORT
Where:
DSC = debt servicing capacity of the LGU



RINC = repular income

AGR = average growth rate

IRA == internal revenue allotment AMORT == amortization of the LGU’s outstanding toan

20% = debt servicing ceiling percentage imposcd by the Local Government Code of 1991
under Section 324 (b).

1= current year

= preceding year

Based on the above formula, the anount of the debt servicing capacity of the pravincial gov-
crnment was computéd 10 be P49.15 million for the year 1998, This figure reflects the maxi-
mum loan amount that the provincial government can borrow from the MDF. It is noted that
MDF is a potential funding source for the province in the implementation of its sector plan.
‘The 1RA for the year 1998 is projected to be P229.3 million, while regular income is esti-

mated at 216.4 million.
0.3 Past Public Investment and Present Flans

This Section presents past public investoients in the WATSAN seclor, and the provincial

government’s plans at present and in the {uture for the further development of the scctor. ;
.2
6.3.1  Past and Current Annual Javestirent Plans
The past and recent development of the water supply and sanitation sector in the province was
mainly undertaken by the DPWH, DOH and the provincial government. The sector invest-

ments by these agencics between 1995 and 1998 are shown in Table 6.3.1.

‘Table 6.3.1 Previous Sector Investment to the Province by Concerned Agencies
Unit: 000 Pesos

- Fucding Category 1595-1998 o ]
Agency Funds Level? Level Il Fevel 111 Sub-Tetal Sagitatien
DILG 1. . T
DEWH Foreign Fund 1) 1. :
o Local Fund 2) 1,001.00 427.50 13,556 50 14,985.00
LWULA ~ .
bon s e 7.080.00
PROVINCE Provincial Government 12,008.00 1,530.00 13,538.00 o
. | Municipal Governnxenl
 MUNICIPALITY :
[ 1ot » 13,009.00 1,957.50 13,556.50 2852300 | 708000
Sources: liach Central Agency and the Provincial Government



‘The largest investment registered so far is that for Level I water supply with 13,56 million.

The DPWH financed 100% of the total investments, source from both forcign and local Tunds.

The aggregate investments for Level | water supply amounted at £13.0 milkion mostly fi-
nanced by the provincial government. Thus, DPWI{I and the provincial government played
major roles in financing water supply systems, while DOH is the sole agency for sanifation,
which appropriated B7.1 million in a total during the said period. A total of 35,6 million
were invesled to the WATSAN sector, B13.5 million or 38% of which were provided by the

province.
(1) Budgetary Allocation to the Sector

The Budget Office of the province consolidates the budget proposal submitted by all of-
fices of the Provincial Government. While, the DBM issues a Local Budget Memoran-
dum cvery October of the preceding budget year to guide the provinces in their budget
preparation. The sector obtains allotment from the 20% DF allocation by the Provincial

Development Councdl (PDC).

Once, the budgetary arrangement is completed, the local chief exceutive (Governor) en-
dorses it to the SP for approval and appropriation. The SP usually approves the budget,
ideally before Janwary of the budget year. In case the budget is not approved, the prov-
ince operates on a re-enacted budget, which is based on the last year’s budget, until the

budget for the current year is approved.
{2 C aﬁital Expenditures iin the Sector

The projects programmed for implementation in the provinee by sector, by funding
source, and by implementing agency arc consolidated and presented by the PPDO in the
Provincial Annu?l Investment Plan (AIP). The AIP is based on the planned investment of
‘the province, as well as on the submission to the PPDYO from the municipalitics on their
planned investments for the coming year. The AlPs of [Davao del Sur for the Sector from

1995 to 1998 are summarized in Tables 6.3.2 and 6.3.3.

Table 6.3.2 shows annual activities in the water supply seclor; the corresponding funding
sources and the amount of wvesiment from 1995 to 1998, while Table 6.3.3 summarizes
annual sector investments by service level. Construction of DV, SW, reservelr, ctc. for
f.evel | had the largest fund allocation with the amount of B13.0 million, mainly through

local financing.
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‘Fable 6.3.3 Sector Allecation in the Annual Investment Plan

Unit:

OO Pesos

o Ttem . 1938 1596 _ 1991 1998

Leveld

Forcign Assisted

National 23500 1650 1,001.50

tocal N 00 | 2,468.00 325200 C4,13000 1200800

Level 23 -

Forcign Assisted

National 421.50 427.50
| Local . S I e
| Expansion L _ 9,225.00 9,225.00

RepairfMaintenance L 38500 2761.50 | o 335250

tealih Centors

Water Quality 2300 | 3000 4000 ¥5.00 _ 11300
Consteuction of SchoolPublic Toitet | 2,080.00 2,500.00 2,690.00 7,270.00

Towl-Water Supply 2,152.00 376550 15,967.00 4,130.00 26,014.50

Jotal-Sanitation (Mealth) 2,108.00 2530007 2,330.00 15.00 78300
Grand Totah 4,260.00 6295.50 | 18,607.00 C&4300 1 33139750

In the AIP, water supply and sanitation sector required P33.4 million as a cumulative in-

vestment cost in the last 4 years from 1995 to 1998, However, the provincial government

provided only P13.5 million. (refer to Table 6.3.1). Of the provincial nvestment, £10.6

million (78.5%) were financed from the 20% DF. The rest might bave been provided by

the other agencies (no information was avaitable during this study).

There is a further need to clarily which of the planned investments were implemented and

funded from any of the available sources such as local funds (provincial and municipal

governments) and/or foreign funds.

6.3.2

Past and Current Breakdown of 20% Development Fund

The allocation of the 20% DF is guided by DILG Memorandum Circular No.95-215 as

amended by Memorandum Circular No. 96-263 issuing ‘the Policics and Guidelines on the

Utilization of the DF and Other related Matters’. Based on these guidelines, the LGUs appro-

priate the DF for human and ecologtcal security concerns.

As presented in Table 6.3.4, the social development sector obtained 65.7 % of the DF in 1998

(i.e. B81.6 million out of P157.2 million). Water supply and sanitation sector’s share was

very minimal with 8.5% of the DF (based on cumulative figures between 1995 and 1998).

6.3.3

Existing Plans of the LGUs for the Sector

The Provincial Government has been undertaking various programs and has allotted funds to

the water supply and sanitation sector.




Table 6.3.4 Altocation of the 20% Pevelopment Fund, 1995-1998

Unit: Pesos
- ?’_“2_7_ 20% Dev't. Fund Socia:r::::efop : }‘w":::;:ﬁ“ﬂ' Infrastructure Pl;;:‘:;i;?‘; u
4595 1 32,035885.20 588,911.00 652,087.63 67,600.00 | 504,147.74
ER 34,654,369.20 18,252,604.00 7,595,070.50 742476829 | T 2 R60564.50
9T 4a,654,509.80 30,731,301.90 10,36500000 | 6,703,105.82 3,200,000.0 |
1998 45,637,643.10 32,035,000.00 7,445,000.00 5,175,309.80 4.020,000.00
Total 157,232,712.30 81,608,006.90 26057,058.13 | 1,937,1283.91 10,594012 24

Note: 1/ A-parl of Economic Development.
Source: Provincial Planning Development Office (PPDO)

{1} Budgetary Allocation to the Sector

The provinee has appropriated B3.0 million for WATSAN scctor (for Levels [ and 11 wa-
ter supply) in 1997 and P4.0 million in 1998. While, £1.0 miltion was appropriated in the
1998 budget for its health promotions program. The DOH has supplemented to the mea-
ger resources of the sanitation sector by distributing materials such as toilet bowls to rural

barangays. At present, there are no specific projects to be implemented.

(2) O&M Assistance

The AIP of the province for the yeérs 1995, 1997 and 1998 included the repair and main-
tenance tem for water supply facilities, while no such item in1996. The budget for repair

and maintenance of water supply facilities shall be considered to make the water supply

facilities efficient.

A considerable number of wells constructed by DPWII was abandoned and/or provided
no appropriate maintenance. Even so, the Muniéipal Engineefing Office (MFZO) directly
consults with the District Engineers’ Office for assistance on WATSAN prob-
tems/projects. Some municipalitics are extending assistance to the usérs.

0.4 LGUs’ Present Financing Sources and Management Participation in the Sector

6.4.1 Cost Sharing Arrangements / Counterpart F.unding

The implementation of water supply projects was previously undertaken by DPWH {con-
struction through OECF loan assistance up to 1995) and DILG (BWP - institutional building,
UNDP --WATSAN projects and CIDA - capability buildirig). The DPWH, through its DEOs,

still receive requests for assistance from barangay people. This is due to the lack of aware-



" PTG

Lo

6.4.2

ness on the part of the people regarding the new institutional arrangement and this proved the
DEQs' technical ability. The requests, however, are granted on a ¢asc-to-casc basis, usually if

the manpower and budget arc avaable.

The new cost-sharing scheme was authorized in 1998 in accordance with the policy of na-
tional government grants. It is stated that “this scheme shall be applied to all new ODA-

assisted projects that are currently being packaged in support of LGUSs™,

Programs of central government agencies that involve devolved functions, particutarly those
that have social and/or environmental objectives are implemented through a cost-sharing ar-
rangement between the central government agency and L.GUs. For any central govemment
grants that are provided for the development of Level 1water supply systems and sanitation
facilities to the limited classes of municipalities, the LGUs and beneficiarics concemed shall
share the capital cost required. No subsidies from the central government will be provided for

the construction of Level IT and 111 water supply systems.

The provincial government encourages the users to be self-reliant for the Level | water supply
services in terms of handling minor repairs purchasing and replacing some worn-out materials
such as gaskets, et¢. The labor and materials are usually ammanged by the province, while the
labor cost is charged 1o the municipal government. Some municipalitics and ¢ven beneficiar-
ies may donate tand/right of way and contribute labor. The cost-sharing scheme among the
province, municipality and barangay includes the use of equipment, Seme barangays shoul-

der the cost of lodging for the well drilling crew to operate the cquipment.
ODA Assisted Projects and Grant Aid

In the past, the province has obtzined a loan from the Land Bank of the Philippines for the
purchase of a drilling machinef road building equipment. The province has been a beneliciary

of CIDA through the Local Government Support Program.
(1) Arrangement Through Conduits
1} Municipal Dcve!opmént Fund (MDF)
The MDF is a revolving fund created under Presidential Decrec No. 1914 to provide
L.GUs with access 1o foreign loans, assistance or grants. Operations of the MDE, as

well as the evaluation and contro! of local government {ransactions of the fund, arc

6-11



guided by the financial policies defined in the Joint Ciccutar No. 6-87 of the DOF,

COA and DBM. 'The policies include, among others, the following:

«  On-lending terms for local governments or governmeni corporations to be in ae-
cordance with the terms and conditions of the intemational agreements with for-
cign Ninancial institutions;

+  Loan repayments to conform with the terms and conditions of the corresponding
Loan and Project Agreenments;

«  Annual debt service liabilities to all creditors to be at least 120 per cent of total
net annunal revenues from all sources afler operating costs, unless otherwise pro-
vided in a mutual agreement among all parties concerned;

+  Repayment to MDF to take precedence over all subsequent borrowings incurred;

+  Payment of additional interest, charges and fees on amounts to be relent to local
governments may be required by the Secretary of Finance in consultation or
agrecinent with foreign lending institutions and LGUs/Project Citics to cover for-
eign exchange risks, commiiment charges and front-end fees applied on foreign
borrowings by lending inslitutions; and

+ Internal revenue/specific tax allotments to be wilhheld by the DOF in case of de-

fault or arrearages for more than three {3) months.

The Policy on accessing loans through the MDF is cumrently under review by the

central govermment to make the terms and conditions mare concessional towards the
1.GUs.

2) Governmental Financing Institutions (GFI)

In the past, the LGUs could not access financing institutions for direct assistance. But
with the devolution of the scclor to the LGUs, the LGUs could now access direct fi-

nancing from banks and other financing institutions,

Among the GFIs through which LGUs can access ODA loans ate the Land Bank of the
Philippines (LBP) and the Development Bank of the Philippines (DBP). For the LGU
to enler into a loan, the respective legislative council (Sangguniang Panlalawigan (SP)
for the Province, Sangguniang Panlunsod (SF) for the City and Sangguniang Bayan
(SB) for the Municipality} will authorize the Chief Exccutive Officer '(G.ovemor o7
Mayor, as the case may be). The collateral that the LGU may use in order to avail of

toans from the bank could be any of the following: deposit hold out, public land and
assignment of JIRA.
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In a deposit hold oul loan, loanable amount is based on the amount in the time deposit
account of the LGU in the bank. The LGU s allowed a maximum loanable amount
of up to 90 per cent of the total amount of its time deposit account in the bank. One
of the terms for this kind of loan includes deduction of amount due from the LGU's
IRA deposited in that bank.

Another condition that the bank usually imposes on the loan is the signing of a MOA
between the LGU and the bank, where the LGU guarantees that the loan will be hon-
ored despite a change in administration in the next election. Interest rate is not fixed.

if payment is to be made from IRA, the bank imposes penalty charges.
3) Yoreign Lending Agencics

Other external assistance to the Secter in the province comes from foreign assisted
projecis. In the past, participation of Ihe province in foreign project funded was
minunal or even nil. But with the devolution of the Sector to the L.GUs, the partici-
pation of the LGUs has been given importance. Before the devolution of the sector,
the province was a beneficiary of UNICEF and JCA health services projecis through
the DOH. Afler the develution, the province became the direct recipient of foreign

grants.

6.4.3 LGU-Financed and Managed Waterworks/Water District.
{1) Past Financial Performance of WDs and RWSAs/BWSAs

There are four (4) water districts, which are currently managed in the province: Bansalan
WD, Digos WD, Kiblawan WD and Hagonoy WD. Table 6.4.1 and Table 6.4.2 show fi-
nancial indicators and loan status of WDs in 1998, respectively. All the WDs indicated
that they have high collection efficiencies, which range from 81% to 94%. Water rates
are from as low as £6.80 per cum. in Davao City to as high as P12.00 per cum. in the av-
erage, which is being charged by Bansalan WD. In Hagonoy WD, the minimum charge is
1295 00 for a minimum consumption of 10 cum. ‘All WDs except for Hagonoy WD have
omstan'ding loans with LWUA with Digos WD having the highest existing loan at P22.29

mulbion.



Table 6.4.1 Financial Indicators of Provincial/Municipal Networks System

T Deseription I
. . Average
No. of Me- No.of Flat Average ‘ . ) , .
Waterviorks tered Cons Rate Con- Monthly Consymption Average Av frage (.‘OI.IM“M
acclions neclions Rate per Connee- 0&M Cost Revenue Efticlency
e —— — ——a e e - o tion —_—— i e

L Nas Nos, Pesos/eum. cum/ino, Pesovmo. Pesos/mo. Percent (%)
[ Bansatan Wd 2,554 None- | 1200 1600 | 3153120 | @ 4413000 R0

Diges | 6386 “None- 9.40 2000 | 18493300 | 122,650.00 9400 |

Kiblawan 405 -None- 825 1755 4,685.30 645500 ] 931%
DavzeCiy | 95916 “None- 6.80 3054 | 1.633,69500 | 2,263.534.00 100.00
| lagonoy & 62 -None- 95.00 1000  na. oA | 900
Note: £ - 10m* = R95.00 (for minimum consumption)

Table 6.4.2 Loan Status of Provincial/Municipal Waterworks System
- (as of Jnne 1998)
Description
Waterworks Total Loan Availed Remaining Payment Average Monthly Am- Current Arrears
{in Pesos) Period orlization (in Pesos) (in Pesos)

j Bansalan | 8.066.41 200.00 2378113 B 6,653.34 L
| DigosWd 26,342.01 267.00 42,101.33 22,291.34
Kiblawan Wd 505000 304.00 R 23,217.00 275960

Hagonoy Wd _ - - - .

Source: Local Water Utilities Administration

6.5 Existing Practices by the LGU on Cost Recovery

6.5.1  Capital Cost

In the previous arrangement, the capital cost for Level 1 systems was free to the community,
while operation and maintenance was the responsibility of the association. As for Level 11
syslems, the capital cost was shouldered by the RWSA through loan or grants. Water charges
collected by each association cover cost of operation and maintenance, and loan amortization.

According to the Loan Department of LWUA, the new loan disbursement to RWSAs has

been stopped for the last couple of years.

For Leve! Il system, WDs or RWSAs bear the entire capital cost financed by LWUA through
loans with concessional terms of 8§ 5%-12.5% interest rate and repayment period extending up
to thirty (30) years. Less capable WDs are granted soft loans that arc interest free during the
first five (5) years’ operation. In the occasion of the first assistance by LWUA, the loan for

the full investment required could be provided for the WDs.

FFor the expansion/rchabilitation works of the WDs, 90% of required investment may be

granted by a loan and remaining 10% shall be arranged by the equity of WDs. The cost of
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amortizing the loan and opcration and maintenance of the system is recovered through
monthly water bills. In casc of LGU’s opecating Level HI systems, the capital cost is man-

aged by the LGU using the part of DI and other financial sources (borrowing and aids).

Regarding sanitation scctor, construction of the superstructure and the depository of house-

hold toilet is through self-help.
Opcration and Maintenanee Cost

The cosl recovery practices at the user level determine the sustainability of the water facili-
ties. ‘The operation and maintenance of Level I and 1l water supply facilities is envisioned to

be the responsibility of the users.

When the DPWH had been undertaking the construction of Level 1 water supply facilities, the
DPWH through DEQs assisted to form many BWSAs. However, most of these BWSAs are
no longer functioning, which resulted to non-collection of water fecs. As a consequence, the
users had to go to the LGUs (usually barangay or municipalily) to address the problem. in

some cases, the users also requested the DEOs for assistance,

Although the DPWH has no budget for operations and maintenance, it extends assistance in
the form of materials (such as gaskets or joint pipes) from their supplies, il these ilems are
available. Because of this sitvation, the emphasis was placed on the nced of monthly contri-
butions from the users for the O&M of the facilities. In addition, a ¢ertain amount of col-
lected water charges shall be set aside to finance for the rehabilitation/upgrading of the exist-
ing facilities in the future. While, there are a few active BWSAs, which collect monthly fees

ranging from PS.00 to P15.00 per household.

-Cost recovery in Level I services, particularly for those covered by Water Districis, is man-

aged through different systems. The househalds covered by the Water District can be discon-
nected in case no payment was made by users. The water rate structure is based on LWUA’s
guidelines for water rate scuing. ‘The rates are socialized, based on O&M, operating expenses
and capital expenditures requirements of the system, and it should not exceed 5% of the low-
income household group, | Water rates are kept minimal, since the Water District should be
service-oricnted and not profit-oriented. In case of 1.GU’s operating Level III system, O&M
cost is also collected as the water charge, although the LGU may extend a support 1o a certain

extent of requirements in the initial stage of operation. Water rates are cstablished by the
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0.6

6.0.1

province to finance the O&M costs of water supply facilitics and public hearings arc con-

ducted before the increase of water rates,

There is a need of MOA between the DOH and the provinee where users should pay & certain
amount for the mainienance of public teilets. Municipalitics are encouraged to do in the same
manner.  For the maintenance of sanitation facilitics in schools, the parent-teacher associa-

tions in cach school are respensible for the maintenance cost required.

Affordability of Users

This sub-section discusses on the affordability of users by scctor service level. However, basc

information for the analysis is limited to that gathered from barangay surveys and from the

water distriets in the province.
Capita) Cost Contribution

I the implementation of Level I and 11 water supply projects, very minimal financial contri-
bution to the construction of facilities was made by the beneficiaries, due to insufficient levels

of income. Under these conditions, the central government agencics and LGUs covered most

of the construction cost,

Even under the above mentioned situation, based on the results of the group interview in the
sclected barangays, majorities of the respondents are willing to participate in the water supply
projects in the future. Ttis indicated that they (59 of 74 respondents or 80%) are willing to be
involved in the formation of BWSAs, formulation of water rates, selection of sites as well as
determining service level. The same number of respondents showed their willingness to par-
ticipate in the construction work in some form (free labor) and 20 female respondents were

willing to contribute cash amounting to £10.00 to £20.00 per month.

With regard to the sanitation improvement, construction cost of private toilet facilities seems
io be expensive as compared with the family income. The estimaled cost of flush type loilet
facilitics is as high as 5.5 times of the median monthly family income in the province. The

subsidy from LGU may be required.
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6.6.2

Operation and Maintenance Cost

In the said barangay survey results, 54% of respondents indicated that they are not presently
paying for their water supply scrvices, while the remaining are paying for water (majority pay
£50.00). Although survey sample size is limited, they have expericnee of paying B50 (1.29 %
of the median family income). It can be assumed that the users can well aflord to pay the

amounts being currently charged by the BWSAs.

Further. the survey resulls noted that only the female respondents were willing to
pay/contribute in the operation and maintenance of any waler supply project in the future.

Male respondents were not wilting to pay tor the O&M of the facHlities.

Of the 38 female respondents showed their willingness to pay, 52.6% answered that they are
willing to pay £11.00 to P20.00, whilc the rest indicated that they can not afford to pay any

water fee,

For the water districts or Level 111 waterworks, O&M cxpenses are mainly covered by the
user fees, which are usuvally charged on a per cum. basis by water consumption category. The
system was established by LWUA to compe! water districts to be self-suflicient, financially

viable and be able to repay any loans obtained to improve water supply services,

Table 6.6.1 presents the affordability by different level of services. At present the current
water bills in the province scem to be within an affordable range based on experience, al-
though the actual income varies from municipality to municipalily and barangay to barangay
{urban barangay houscholds have higher income than those in rural barangays because of

more varicd economic activitics).

Table 6.6.1 Affordability in Water and Sanitation Services

Affordable Ka ngt‘(%}_

Income/ Level of Service Amount {Pesos) % ta Monthly Income <

Median of Monthly Income 3/ 2137200 100 T

Average Level i Monthly Water Bill 2/ 10G.00 - 150.00 _ 2639 1 _S500criess
Average Level 11
Monthly Water Ball ¥/

60.00 i35 2.0-30

Mo. Eevel § Expenditures T we00s000 | 0xE3 10dess

Private Toilet Construction Cost -~ Flush
Type Toilet 4!

21,300.00 5.5

Notes:

1/ 1994 Family Income and Expenditures Survey, NSO

2/ Data from PSPT. It is assumed that 2} cum. will be consumed per family.}
3/ Common figures in the province.

4/ Curreni prices estimated in this stady.

5/ Based ont the experiences mainly from LWUA, DPWH and DILG.
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7.1

WATER SOURCE DEVELOPMENT (Davao del Sur)
General

The study on water source development covers the entire province to come up with water
source potential cxploitabte for mainly domestic water supply. An emphasis is placed on the
groundwater availability due to its prevalent use and comparatively conservative development
through the future in the jurisdiction of the provincial government. It is also advantageous to
utilize groundwater for domestic water supply because of better quality and cconomical use.
Nevertheless, surface water potential of major rivers was studied in terms of quantity (return

period flow rate) and quality to provide information for LGU’s future use, it necessary.

A “Groundwater Availability Map” was prepared, which identilies the arcas with available
potable water sources. The study has two major components: (1) interpretation of existing
geological and groundwater conditions and {2) preparation of Groundwater Availability Map
to show groundwater potential areas under three kinds of categorized arcas.  Furthermore,
standard well specifications by municipality were also established to reflect in the medium-
term sector development plan. A groundwater qualily map was also prepared to supplement

the information on the groundwater development for drinking purpose.

The major data used in the study were obtained from concerned agencies (NAMRIA, BMGS,
NWRB, LWUA, DPWH and PPDO) and supplemented by the information gathered through
questionnaires from relevant local oftices in the field (including spring inventories with veri-
fications). The ficld information directly collected by the Study Team was also effectively
used to increase the accuracy of the Map. Among the information, the Geologic Map pub-
lished by BMGS, the Water Resource Investigation Report and the Well Inventory Database
of NWRB are essential for the analysis of geological characteristics, projection of high yicld-
ing area and possible area with salt water intrusion, and classification of groundwater poten-

tial arcas, respectively,

The Groundwater Availability Map may be used for provincial level master plan and leasibil-
ity study al present. However, the recommendations on the required investigations were pre-
sented for the specific areas with scope of survey, as a reference for LGUs, to conduct them
prior to D/D and construction work. ' Aside’ from the requiremenits, wpdating the map is a reg-
uisite to gain more information on prevailing groundwater conditions using the questionnaires
prepared for the study. An annual review and updating of the database will enable the 1.GUs

to implement water source development on & project site basis.
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7.2

The oveiview on current groundwater vse with the conditions is summarized in Table 7.1.1
(Well data collected from cach municipality are presented in Table 7.1.1, Water Source In-
formation, Data Report). There are 1,927 shallow wells, 2,073 deep wells and 436 developed
springs in the province (functional sources). Majorities of the wells are deep wells. About
80% of these water sources are public facilities. Of the total existing wells, 76% remains

funciional at present. In addition to the above sources, 29 untapped springs arc accounted.

Table 7.1.1 Existing Groundwater Sources in the Province

Category and Classification Shaltow Well | Deep Well Spring | Totat

1. Water source being availed

a, Public souices 1,116 2,073 436 3,625
b. Privately owned sgurces s 0 0 81

¢. Number of water sources 1,927 2,073 436 4,436
b. Profile of different sources 43% 47% 10% 100%

2. Water sources with problems

and non-functional wells

a. Water qualily problenis® 1,008 0 0 1,008

b. Non-functional 469 824 1,293
3.Spring source information _

a. Undeveloped N.A. NA.

b. Untapped 29 29

Note. 1: Number of water sources being availed at present including those with water guality problems.
2: Number of existing water sources with problems: being used, but with water quality problem

and abandoned wells.

1: Number of springs availed, but not adequately protected; and those as candidate sources o be devel-
oped.

*: Assumed number of sources {unsafe category) based on the study on existing water supply fzcilitics in
Chapter 4.

N.A.: Datanot available

Geology

The rock units in the province ar¢ classifted into four (4) main groups based on the ages of the
rock formation. These are, from the okdest to youngest, the Miocene and Older rocks, the
Pliocene to Pleistocene Rocké, the Pliocene to Recent igneous rocks, and the Recent Deposits.
The grouping of the rocks is related to their potential as groundwater sources. The younger
rocks are considered the most importahl to groundwater because of their porosity and perme-

ability relative to the older rocks. The distribution of these rock groups is shown in Figure
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1.2.1 Geological Map of the Province and their geological featuees are deseribed below,

(1) Miocene and Older vocks

(2)

(3)

‘Lhe older rocks cover the southern, central, and western portions of the province, Most
of the rock units are sediments of Miocene to Pliocenc age, consisting of cemented tuf-
faccous conglomerate formations, sandstone, shales, graywacke, quarizite and schistosc
marble. The older igneous rocks are also distributed along the seashore in the south-
central arca. The rocks are made up of well-compacted sediments consisting of andesite,

basalt lava with agglomerate, fine and coarse and density cemented conglomerate, sand-
stone, siltstone and shale,

Pliocene to Pleistocene rocks

The voleanic sediments are distributed in the mountain foot and in the southwestern side
to Mt. Apo. The sediments consist of fine to coarse WY, volcanic ash, tff and minor
lava, and agglomerate flow. Other sedimentary formations are disteibuled on the west-
central side and are made up of conglomerate, sandstone, siltstone, shale, tuff and thin

limestone. The geologic unit arca has moderate groundwater development potential and
can be developed as a deep well area,

Pliocene to Recent Igncous rocks

This rock unit covers the northem part of the province, and forms Mt. Apo and adjacent
voleanoes. The are mainly made up of andesite, basalt lava with agglomerate, fine and ,

coarse and density cemented conglomerate, sandstone, siltstone and shale.

{4) Recent deposits

Recent deposits (alluvium) are widely distributed in the north-central arca. However,
these deposits are very limited, in places where there are small streams discharging into
the sea, like Sta. Maria and Malita municipalities. The deposits are composed of clay,
silt, sand an:d gravel in an unconsolidated condition. The deposits form several forma-
tions of some aquifers and aquicludes in alluvial plains. The areas covered by the depas-

its have large potential for groundwater development and can be developed both by shal-
low and deep wells.
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Grountdhwater Sources

Classification of Gromudwater Availability

For planning purpose, the provincial area is divided into the following sub-areas in tenms of

groundwalter availability.

(1) Shallow well area
These are arcas having water-bearing rock formations extending not more than 20 m m
depih from the ground surface. Shallow well areas are usually located in allavial and
coastal plains, where Recent unconsolidated materials overlic impervious rocks at shallow
depth. The extent of a completely shallow well area is limited, because most of the Re-
cent formations are thick or deposited on the Late Pliocene to Pleistocene racks that usu-

ally have multiple aquifers located at greater depths.

{2) Decep wellarea
Tn deep well areas, the aquifers are located more than 20 m from the ground level. These
areas could be found in portions underlain by the Pliocenc to Pleistocenc and Recent for-
mations. Most of these areas have more than one aquifer occurring at various depths.
Areas where shallow and deep wells could be developed are categorized as deep well ar-

€as.

(3) Difficult area
These are areas not suitable for well development. The arcas under this category largely
consist of rock formations older than Miocene in age. ‘'Ihe groundwaler availability in the
aforesaid rocks is very low and usually released in the opened rock fracturcs, Springs arc

the common sources of water supply in these areas.

In addition to the above classification, potential areas to have high yiclding deep aquifers arc

also presented based on NWRB’s geo-resistivity survey.

Greundwater Availability in the Province

The Groundwater Availability Map is presented in Figure 7.3.1. The major databases used in

the preparation of the map were obtained from BMGS and NWRB. The methodology and
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study procedures wilh respective ouiputs are discussed in 7.3, Supporling Report. Technical

information on the wells by municipality is also shown in the same report. The groundwater

development potential in the provinee through the future are summarized below:

(1

(2)

(3

Shallow well arca

The provinee has no shallow well arca.

The development of shalow wells is, however, possiblc in the “Decp Well Area™ (recent
alluvium and beach deposits), where shallow aquifers usually occur. The shallow wells in
the province are driven to an average depth of 13.14 m (4.26 m to 19.82 m). These wells
have average static water level of 4.81 mbgl {0.61 m to 17.38 m) and average specific ca-

pacity of 1.34 Iscc/m of drawdown {$.03 to 5.60 Ifsec/m).

Deep well arca

The deep well area covers approximately 40 % of the province. The alluvial plains and
the sediment arca of Pliocene to Pleistocene mostly coincide with deep well area. The
alluvial plain is widely distributed in northern central part of the province where Digos,
Hagonoy, and Padada municipalities ave located. The alluvial formations consist of clay,
sill, sand, and gravel and form a groundwater basin which has several aquifers and imper-
vious layers. In the hinterland, the sedimentary fonnations of Pliocene to Pleistocene age,
made up of limestone, conglomerate, sandstone, silistone, tuff, volcanic ash, are widely
distributed.

These areas are categorized as high potential areas for deep well development. The aver-
age depth of existing deep wells is 42.6 mbgl with average water level of 20.9 mbgl, and

average specific capacity of 3.4 cu, m/hr/m.

Difftcult area

About 60 % of the provincial area is classified as difficult area to exploit groundwater.
The geological formations of this area consist of well-consolidated sedimeatary igncous
and melamorphic rocks of Cretaceous to Recent age, and cemented older sedimentary
rocks of Oligocene to Miocene age. The igneous and metamorphic rocks are made up of

diorite, andesite and basallic lava, and metamorphosed rocks.

On the other hand, the sedimentary rocks are composed of cemented tuffaceous conglom-
erate, sandstone, and graywacke. These fornnations are distributed in the mountainous ar-

eas in the northern, southwestern and most southern parts of the province.
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7.4

These rocks and formations are dense, massive, consolidated and impervions. Ground-

water oceurs only in fissures or fault fracture zongs.

Groundwater Quality

Groundwaler is gencrally potable except in some areas with high iron content and salt waicr

intrusion. A Water resources investigation for the province conducted by NWRB and general

information from DPWH-DEO revealed the problem arcas as shown in the Groundwater

Quality Map in Figure 7.3.2, The following are swmnmary of the findings.

H

2)

High iron content problen: area

Groundwater with high iron content mainly occurs in the alluvial plain in such places as
Hagonoy, Magsaysay, Malalag, and Sutop municipalities. High iron content occurs both
in shallow and deep groundwater. The well depths range from 9 mto 50 m. The problem
areas with high iron content are distributed in the alluvial plains of Malita and Sta. Maria
municipalitics. The depths of the wells range from 18 m to 50 m. High iron conlent has

alse been observed in deep wells with depths of about 36 1 in Balut Island.

Salt water intrusion

Deep groundwater in the alluvial plains formed by the Padada, the Sibuyan, and the Mal
Rivers, have been affected by salt water intrusion at depths ranging from 21 mto 36 m
near the shorelines of Padada municipality. Sta. Cruz municipality, located at the foot of
the Apo volcano group, experiences salt water in shallow and deep wells at depths of 9 m
to 24 m. In the southern arca of the province such as the municipalities of Sta. Maria,
Malita, and Jose Abad Santos, salt water intrusion occurs in shatlow and deep wells at
depths of 18 m1to 42 m bul on a small scale. Moreover, Balut Island has saline water in

decp wells with depths of about 36 m in the areas along the seashore.

Spring Seurces

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

intersects the ground surface, usually along the contacts of pervious and impervious rock

formation and through rock features. Because of the intense fracturing, particularly older

formation, and the presence of large solution openings in limestone, secondary permeability is

induced to the rocks that favors spring development.

7-8




DAVAC DEL SUR(DISX1)
DELSUR(WQPA)

DAVAD —~

A ¥
2 Y. Sto @ )
é . @quslelon“». L (af
b= "\ ! v Y/
Q N bicos (@) Y
& ¥ \ y
Sy
£ |t
g | — - Molarho @) Hogano®)
L o
© _r"r o <o@la X
(uj z ’ ~ - AN ‘.-"\
= golowon @) | Sulop @A
= i 3 _
& @ r 1
G b f &
i i
g

- ————

PROVINCE OF
SOUTH COTABATO

SARANGAN! PROVINGE
Tt —

A

u

y SCALE
LEGEND : / £ £ 800,000
High Iron Content / J FIGURE 7.3.2
B33 High Iron Content  «Sqpanns”// GROUNDWATER QUALITY MAP
- & Methane Gas (SOURCE : GENERAL INFORMATION
Salty Water Dgiff AH%E%R(I)VI;J%
Good Water Quality "
® Provincial Capilég \ tlond DAVAQ DEL SUR
® Municipality ¢ o

— = — Provincial bounda _
—— Municipal boundafyies;

DISK NAME :
FILENAME !




For the study, springs are categorized into developed, undeveloped and untapped springs. A
developed spring is ulilized and must have sanitavy protection, otherwise it is classified as un-
developed spring, which is considered as unsafe water source.  An untapped spring, as the

nante imglics, 1s unutilized and lowing in its natural state.

Bascd on the inventory of water sources prepared through the study, the provinee has 436 de-
veloped springs currently serving the province, which issue from high mowntainous arcas.
The province is mostly covered by mountainous arcas. The mountain slope often directly

rises up from the scashore. The alluvial areas are small in scale.

A total of 29 untapped springs are reported in the municipalities of Sta. Cruz, Bansalan, Ma-
tanag, Malatag, Kiblawan, Sta. Maria, Don Marcclino, Jose Abad Santos, and Saranpani.
Most of these springs do not dry up even during a draught period.  Yields vary from 1.6 to
94.6 Vsec. The technical information of springs in each municipality is presented in Table

7.4.1 Existing Spring Sources, Supporting Report.

Surface Water Sources

The major surface water sources in the province are the Sibulan River, the Digos River, the

Hagonoy River and the Padada River. There are three gauging stations in the province.

Surface water use in the province totals 20.18 cu.m/sec, based on NWRB’s waler rights reg-
istration database as of March 1997, Of this usage, 94.3% of the water rights were registered
for irrigation. Other surface waler uses were for domestic and fisheries by water supply sys-
tems and scveral private companies. For domestic water supply, the Bansalan water supply
service (private) has registered 30 cum/day water from the Ylang and the Miral Rivers
(tributaries of the Mantanao stream) since 1980. The Davao City WD has registered 34,460
cum/day water from the L.i‘padas River in Davao City. This surface water development for the

Davao City WD is now an ongoing project under a BOT scheme.

Data on river flow, maintenance flow and water usc of the major rivers and stream systems,
based on available runofl records from the gauging stations are given in Table 7.5.2, Sup-
porting Report. ‘The inflows to and the outflows from the respective municipalities are esti-

mated as the exploitable potential of the major rivers in the province.

Water quality analyses were conducted through this study. The results of the water quality

analyses at the seclected strcams mict the Class A limitation of “DENR Fresh Water Quality
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7.6

Criteria” within the tested parameters,

Future Development Potential of Water Sources

(1) Groundwater

Based on the study of existing watcr sources, groundwater is considercd as a safe and

more cconamical source for fulure water supply requirements of the province.

Shallow wells are the possible source for Level | scrvice. Considering the existing wells
in the provinee, the potential aquifers for shallow wells occur between 6 and 20 mbgl.
Onc disadvantage of shallow wells is the lowering of water level during dry scason that
reduces the discharge of the wells. Another disadvantage is the usual high susceptibility

of shallow aquifers to direct infiltration of surface pollutants.

In general, deep wells have better water quality and invariable yields when developed
with appropriat.e technology. This depends that the wells tap to comparatively deeper aq-
uifer. 1t reduces the haiardé of groundwater pollution. In addition, lowering of ground-
water level ddcs not affect the discharge, since usual confinement of deep aquifer rises
water level above the aquifers. In Recent deposits and Pliocene to Pleistocene sediments,

good aquifers apparently occur from 20 to 190 mbgl.

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
information for municipal'grmmdwatér development with the following data: well depth,
static water level, and specific capacily, and aquifer formation as shown in Table 7.6.2,

Supporting Report. The groundwater development potential in the province is shown in
Table 7.6.1.

(2) Spring

A total of 29 untapped spring sources for future development in barangay tevel are listed
in Table 7.6.3 Untapped Spring Source Identification, Supporting Report. ‘The list in-
cludes detailed data on the barangay name, owner, discharge rate in dry season, transmis-

sion line lengih and elevation difference between spring source and served arca,

7-11



"SNOUIEIUNOW: %_HWOE 2y

W 9¢-Noqe 10 pdop-pue(s] n[ed

JO mmpimold daop w pue “ur 7y 01 W G wogy Smiuer sjpa

daap puT MOI[BYS ‘SOIURS PEqY SOf UL IUOISRAUL IAEM J[ES
w gy bunkvcuo& doap ‘puris] mjeg. Jusiuod uoa ySty

GﬁE nfeq IoF Suvoza_a% ou: ..a>o>65 €570
170 Mnoeded ogroads 13qus 67 o1 Z19qw I, 113qw
$6 03-7¢ Pue “13quL 9[- 01 § “RIP 124N “PUEIS] N[Eg puE
SOIUES PLQY 950[ Ul 2I0USTIs Hip FUo[e seare o Ul paut

W] WT STAIE. IUILIAORAIP LIEMPUNOLD). Jududo|saap

bﬁ?n::o._u 0] TR NI 01 wmﬁxun bﬁcE Iy

PUA0IL
a1 ;0 LAY
WoyInog ¢

BUIRIUROW MO] bo?;ﬁnu
LoD A¢ pepunolins e suieid 2y j, '2[EIS W [TWS
AIDA St SUWIESDS [[BWS AQ POLLIO] sueld IBIAN([Y

WL B HRASP 112

..... .S:Ez PUT TLRIA TIS

U W gy O) W g WU SAEMpUnolT doop puR MO[[RYS W 5 Ol
W g woig ydap [[om “SE[elTy JO THIT WASTd Jusues uoll uSiy

. 18qu ¢ N 88 o bsmnao angreedg
"mﬁ_e SE 01 9°0 :01qTy JOITA “[3QuW_T§ 030Z put “Fqw
0z .01t pdap [ 'SESlE [RlAN[|E [[ELIS- PUE- MOLEN
uL _".SE.E oI seame TEnused HEEQO_?% bﬁavn:o._o

SEAIV BRI
pue Se[ele -

W gy 011 G wolp s7jem dasp pire mof[eys ‘eore do[ng ul W

9f 03 W [7 WOl s|iom dodp AT BPEPRY Ul IUOISIIUL J3lEm JjES
UL 60} W Qe tidap i 1[om Jodoop AlRanemdwe)

u21u0d uost YHIY SUTEIL0D UeAE[Id JO Tore Aoydudd oyt ' ¢S

TRqu 2 SOLRLD baﬁuu
syoads *[3Qu £¢ 01 [ 9[QE) JATA THQW §OT 0 §T pue
18quroz 01 v pdap [ "W p$ JO AP IM UONIPUD

Acuodel puc

o1 L1 g wot WP [Ja, COINS JO 15T INEMpUnoId fw p7 03 Wi | Surmopy 231y s KouoBel. Jo Gupis] UTS UL s|am da3g " TpEpCg Ul
| "DRNQLISIP ALAPIM SEUSEorE | 6 ipdap i ) mopreys Aranesedwoo ‘Aeskes3ejy; g0 Asaydls | "UOWIPUOD URISILT UL (6 1583] e saopinbe dosp put uon PANQLUSK]
MUIBA DUT BREPEd Sul AQ POUO; ‘uterd ITIAR[Y -ad ot ur swefd [eIAR (T O3 Ut 1stempunodd qusued uot YR | -Ipuod. ﬂounuoonu ur hoﬁsg mopeus-sey werd etan]y | uield [Ban)y ¢
, . - [Bqu £1°¢ 01 L0°0. -ANdedTd d1o
- =2d§ _mDE 6803 721 91qE1 Jose A I8quEp] 1 01 0T pur
dnoss oursjoa jusselpe pue ody qSqui gt 01 9 :3dap ([ oaE 1o dosp o1 Suolaq seaue e
A 10 1007 SUL TR pereso] st Lyediounws ueiesueyg olquiod | - YL siormbe pood uuoj Ajpessusd suondnis siuEajoA uepesueyg "7
! POINGLESID A[APIA DIE 'SOOUBDOA Y1 O] 'se3 SuTyIsW : - ) . .
! umsst surens s Aq pauuoy ‘sureld (panpE | surmues usye yidap W gy Je Ja1empunalld 22daag] IRmpUnosd WS 01°¢ 01 $07p Aedes aymadg [Squ
| sofi ;o eose Audusd 2 up “eAR] PUT suon | Aljes oAy W {7 01 W Of WOy sjlom doop ‘vaie epeped Ul | §6 OF £ 1quE aem 1BQW L0 01 T iqu oz o1 £
| -drzd ouEIoA Aq Pa19A0Y BIE dnoLE ouRs[OA U -Kpes st w 7 fo yidap w tarempunosd doop ing siqeiod § 1dap [0y BAR [[9m d29D ST PILISSTID ST SUGURULIO) Taiy sodig
-efpr puw ody DA 2O SI00F AU 'CAJT WOULIOU U] | ST 2310 19M MOITUS TAT ANUD TIS U UOISTLAUL 13jm 1S | SUSICISII[J O} SURd0I Yl S put sureld [ElAN||Y | pue zny wlg
[ENu230J 30WdO[RA(] JAICMPUNOC.IL) gAY

2UNITI TMY

Aend) 1NeAN

2IULA0L] 313 UI [0 IuImdoaAd(] J9IBMPUNO0IS) [°9°L IIqEL

7-12




1.7

Such springs are located on the northern, western, and southem monntainous areas, The

springs arc mainly owned by public orgamizations. Discharge ranges from 1.6 Vsce to
94.0 lVsec.

() Surface Water
The potential surface water volume exploitable from major rivers for domestic waler sup-
ply was estimated by municipality, The resulting figure is ncgative within the Hagonoy
River and the Marber-Mantanao stream of the Padada River basin. This means that the
maintenance flow could not be maintained within the 10-year return period as a depend-
able domestic water supply, if the present water rights are fully utilized during a serious
drought scason. The Padada River has sufticient potential {or the fulure develop ment of
domestic water supply (in terms of river flow quantity). On the other hand, the river flow
patential of the Sibulan and the Digos Rivers are limited (about 1.2 cu. w/sec or less).
Surface water development for the fatter two rivers would therefore require a more de-

taited investigation of river flow measurement.

The calcwlation results are shown in Table 7.5.2, Supporting Report. In paricular, the
municipalities silvated in the Padada River basin are privileged to use a larger amowd of
river waler. However, the municipalitics of Jose Abad Santos, Malalay, Malita, Sania
Maria, Sulop, Sarangani and Don Marcelino have no major and suslainable surface water

source.
Water Source Development for Medium-Term Development Plan

For preparation of the medium-term development plan in terms of water source development,
standard specifications of wells by municipality were prepared. The parameters such as well
depth, static water level and specific capacity are shown in Table 7.7.1, which were estab-
lished vsing \".'ell information from NWRB and the province (detatled data base s included in
Table 7.1.1, Data Report) énd hydrogeological assessment presented in Table 7.6.2, Support-
ing Report.

Shallow wells are currently used in some municipalities. ‘The municipal areas are categorized
into deep well and shallow areas censidering the practices. The proportions (%) ofshallow
and deep wells are determined with reference to groundwater development potential in the

Groundwater Availability Map. Turthermore, the well locations are assumed in terms
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Table 7.7.1 Standard Speeification of Wells by Municipality

B Standard Specification o ]
Municipality Type | Proportion | Depth Range| SII. | Specific Capacity Remarks
(%) (m) Gn) (I/secfm)
Bansalan Rural |SW 0 | 10<D<20 5 1.5
W 50 20<12<115 40 1.5
Urban |SW 0 10<D<20 5 1.5
DWW 100 20<D<115 40 1.5
Digos Rural {SW 0 10<D<15 3 0.5
| bw 30 25<D<110 35 0.5
Urban |SW 0 10<D<1S 3 0.5
| DwW 100 25<D<110 35 0.5
Don Marcelino  [Rural |SW 0 10<D<20 2 0.5
DW 5 35<D<50 10 0.5
Urban |SW 0 10<D<20 2 05
DW 100 35<3<50 10 0.5
tlagonoy Rural {SW 0 10<D<20 5 1.0
DWW 80 25<D<55 15 1.0
Urban [SW 0 10<D<20 5 20
DwW 100 25<D<55 15 2.0
Jose Abado Rural |SW 0 10<D<20 5 1.5
Santos DW 5 35<D<55 30 1.5
Urban |SW 0 10<D<20 5 1.5
DWW 100 35<D<55 30 1.5
Kiblawan Rural |SW 0 15<D<20 - 0.5
DwW 40 50<D<55 - 0.5 ;
Urban [SW 0 15<D<20 - 10
DWW 100 50<N<55 - 10
Magsaysay Rurat 1SW 0 10<D<15 - 1.0
DW 80 25<D<50 - 1.0
Usrban |SW 0 10<D<15 - 1.0
DW 100 25<D<50 . 1.0
Malalag Rural [SW G 5<P<20 3 0.5
nw 85 20<<85 10 0.5
Usban |SW ¢ 5<D<20 3 1.0
DwW 100 20<D<85 10 1.0
Malita Rural |SW 0 10<D<20 5 15
DWW 1s 20<D<70 15 1.5
Urban |SW 0 10<D<20 5 15 .
Dw 100 20<D<70 15 1.5
Matanao Rural |SW 0 15<D<20) 10 1.0
Dw 60 20<D<110 30 1.0
Urban |SW 0 15<D<20 10 1.0
DW 100 20<D<i10 30 1.0
Padada Rural |SW 0 - 5<<20 3 1.5
DW 90 20<D<110 4 1.5
Urban |SW 4] 5<h<20 . -3 2.5
DwW 100 20<D<i10 4 25
Sta. Cruz Rural ISW 0 10<D<20 5 1.5
DW 20 25<)<55 15 15 '
Urban [SW 0 10<D<20 5 1.5 ]
W 100 25<)<55 -15 | P 42




Table 7.7.1 Standard Specification of Wells by Municipality (Cont'd)

Municipality

Type

Proportion
(%)

Staudard Specification

Depth Range,
()

SWL
{n)

Specific Capacity
{l/secfm}

Remarks

Sta. Maria

Rural

SW

0

15<<20

0.3

DWW

85

35<D<50

0.5

Urban

SwW

o

15<D<20

0.5

DW

100

35<13<50

0.5

Sulop

Rural

Sw

0

15<D<20

1.5

Dw

90

25<<50

1.5

Urban

Sw

o

15<x<20

1.5

DWW

100

25<D<50

1.5

Rural

Sw

Dw

Urban

Sw

DAY

Rural

Sw

Dy

Urban

SwW

DWW

Rural

SW

DWW

Urban

SW .

DWW

Rural

SW

DW - -

Urban

SwW

DW

Rural

SwW

DW

Urban

SwW

DW

Rural

SwW

DW

Urban

SwW

DW

Rural

swW

DW

Urban

sw

DwW

Rural

Sw

DW

U’rbar_)

SwW

DW

Rural

Sw

DwW

Urban

SwW

DWW

Rural

SwW

DW

Ursban

SW

DW
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of rural and urban arcas by municipality refersing to the classification of rural and urban ba-
rangays. For the municipalitics without any well data, the well parameters are appropriated

using those in adjoining towns, provided they have similar hydrogeologic featurcs.

Lor the furtherance in collecting accurate information to design the concrete specification of
the planned wells, the following recommendations are made. Prior to the detailed design or
pre-construction stages, additional detailed groundwater invcsligalibns cn!éiling ¢leetric re-
sistivity survey and the construction of test wells in the municipalities of Kiblawan and Sulop
shall be conducted. OF the two municipalitics, the Kiblawan area has not existing well infor-
mation cnough to design the water source facilities in the entire areas. Thercfore, the clectric
resistivity survey shall be proposed to be carried out both in the urban and rural arcas and a
test well shall be constructed in the urban arca. While, the Sulop area has fairly much well in-
formation in the rural area. Therefore, the survey and a test boring are recommended to be

carricd out in the urban arca, Table 7.7.2 summarizes the requirements.

The groundwater development for water supply in urban areas (Level H and I systems) will
requite the construction of deep wells with larger casing diamelers‘of 6” or more, which ex-
pect targer production rates. In these cases, shoit spacing intervals between the adjacent wells
often cause the well interference due to the large lowering of pumping water level when the
adjacent wells simultancously pump up during long period. This results in the infermiltent
pump operation with excess electric consumption. Thus, appropriate spacing interval and

number of wells to be constructed per sq. Km were estimated as shown in Table 7.7.1 Spacing
Arrangements for Planned Wells, Supporting Report.

Spring sources, proposed by barangay level, for future development arc shown in Table 7.6.3,
Supperting Report. However, the information is not enough to design water supply systemn.
Therefore, they shall also be investigated to confirm the devc]opmen.t possibility in the fo!-
lowing items: (1) locations and tyj:e of spring sources {2) fluctuation of discharge rates

through the year, (3) distances from spring sources and proposed served areas and {4) cleva-

tion differences between the two point.




Table 7.7.2  Additional Groundwater Investigation

Mumicipality | Survey Area

Survey Activitics and Specifications

Electric Resistivity Survey

Test Well Consiruction

Kiblawan Urban

Survey arca: one sife
Measuring lincs: 4

Measuring interval 200 m
Length of a measuring line: 1
km

Prospecting depth: 100 m

Number of tesi  well:
one/each numicipalily
Casing diameter: 200 mm
Well depth: 100 m
Including  pumping  test,
electric

Logeing, and water quality
analysis

Rural

Survey arca; (wo sites

Measuring lings: 2/each site, 4

in total
Measuring interval: 200 m

Length of a measuring line: 1

km
Prospecting depth: 100 m

N.A. o T

-y

Sulop Urban

Measuring lines: 4
Measuring interval: 200 m

Length of a measuring linc: 1

km
Prospecting depth: 100 m

Number  of test  well:
one/each municipality
Casing diameter: 200 mn
Well depth: 100 m
Including  pumping test,
electric logging, and water
quality analysis

Note: N.A. Not Applicable
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FUTURE REQUIREMENTS IN WATER |
SUPPLY AND SANITATION IMPROVEMENT






8.1

FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION
IMPROVEMENT

General

Phased investments for provincial sector development are planned in almost the same man-
ner as adopted in the 1998 Philippine National Development Plan (PNDP) and the National
Sector Master Plan (NSMP); Medium-Term Investment covering the years 1999 to 2003 and
Long-Term Development covering the period 2004 to 2010.

Targets of provincial service coverage for the two phases are established as percentages of
beneficiaries or ulilities to be served by sub-sector. Service coverage in the base year (1997)
and national scctor targets indicated in the NSMP and the updated Medium-Term Philippine
Development Plan, 1996 — 1998 (MTPDP) are the bases of the study. Scctor targets which
are not preseribed in the national plan; school and public toilets as well as sewerage are as-
sumed based on the current conditions. In addition, preliminary discussions on solid waste

managemenl are included as a vital component of sanitation sector.

Projection of frame values by municipalily is underiaken for respecltive sub-sectors; future
population by urban and rural area, the number of student enrollment to public schoels and the
number of public utilities. Reference base figures for the study of framework are the 1995 Cen-
sus of Population and Housing, the statistical data of the province and information from rele-
vani agencies. Provincial population by target year and the base year (1997) is estimated by
adopting the projection method being used at NSO. While, the population distribution to urban
and rural areas prepared by NSO in 1995 is modified to meet actual conditions in the classifica-

tion of the areas.

Types of required facilitics and their implementation criteria according te service level stan-
dards are referred to the NSMP and the NEDA Board Resolution No. 12 (s. 1995). Some
pranning conditions and assumptions not prescribed in the national plan are conferred to the
relevaﬁt standards of sector agencies and provincial government.  For sewerage require-
ments, the deficit in sanitation musf first be addressed. Partial upgrading of on-site disposal

to a sewerage system (off-site disposal} is envisaged in the final target year.
In estimating future requirements by municipality, additional pop'ulation {or number of stu-
dents/public utilities) to be served by sub-sector is first calculated as a shortfall at targel

years in comparison between each target and its base year service coverage. In this regard,
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planncd/on-going projects to be completed by respective base years are considered as part of
existing services for cach target year. Required number of facilitics by sector component is
then estimated corresponding to the said additional population (or number of students/public
utilities) to be served. Rehabilitation work for Level I facilities limited to new deep wells to
be constructed under PWASP is taken into account. Gengerally, rehabilitation of deep wells

and shallow wells constructed by means of conventional method is difficult.

Logistic support is considered as a minimum requirement of LGUs for community develop-
ment and training, and other relevant activities along with the implcrhentation of PWASP.
The types and number of well drilling/rehabilitation equipment and supporting vehicle for
Level ¥ facilities are also suggested as reference information.  Also, minimum requirements
for setting up a provincial laboratory to support drinking water quality surveillance and
monitoring are described.  This will include building, instrument/equipment and rea-
gent/chemical requirements. The 1992 Philippine National Standards for Drinking Water
(PNSDW) requires that initial examination of water from newly constructed sources should
first be undertaken before operation for public use and henceforth periodic examinations of

these water supply sources/facilitics.

Project prionty for medium-term development is discussed entailing general criteria to iden-
tify specific projects. However, at the provincial level master plan, it is suggested that mu-

nicipal priority ranking be used for allocation of provincial fund,

Tavgets of Provincial Sector Plan

Provincial sector targets for the years 2003 and 2010 are determined as the provincial aver-
age of the desirable minimum level for each sub-sector. Table 8.2.1 surnmarizes the target

percentages to be served by sub-sector. Details by sub-sector are discussed in this sub-

section.

(1) Water supply

‘The base year service coverage was calculated as a total of those in 1997 and expected by
planned/on-going projects scheduled to be bonipleted by the end of 1998. Table §.2.2

shows service coverage for the planning purpose (detéils‘arc referred to Supporting Report).

The base year service coverage in urban area (70%) is almost same with the update
MTPDP sector target (68.8%) for the year 1998, while rural arca (54%) is far behind the
sector target of 79%. As identified in Chapier 4, the lower service coverage in rural area
is caused by Lhe presence of a large number of unsafe sources/facilities or no provision of

water supply facililies.




Table 8.2.1

Proviucial Sector Targets

Existing Phase I Phase It
Sub-sectors Service
Coverage (1999-2003) (2004-2010)
Population | Population | Additional | Population | Additional
Water Supply Coverage Coverage | Populationto] Coverage | Population to
(%) (%) be Served (%) be Served
Urban Water Supply 70 80 29,307 a5 73,769
Rural Water Supply 34 65 108,764 93 203,310
Sanitation Houscholds | Households | Additional | Households | Additional
Coverage Coverage |Houscholds to] Coverage |Houscholds to
(%) (%) be Served (%) be Served
Household Toilet
Urban Household 67 30 7,402 93 15,920
Flush it 25 3,650 40 10,333
Pour Flush 48 65 2,861 60 ) 5,587
VIP 3 10 852 0 [ 0
Rural Household &4 90 18,260 95 48,387
Flush 1 5 2,202 10 5,624
Pour Flush 68 80 14,098 90 42,763
VIP 14 15 1,960 0 0
Public Schoo! |Public School| Additional |Public School{ Additional
Student Student  |Public School] Student  [Public School
School Toilet Coverage Coverage Students to Coverage Students to
(%) (%) be Served (%) be Served
39 60 44,656 30 52,435
Public Public Additional Public Additional
Utilities Utilities Public Utilities Public
- Coverage Coverage Utilities Coverage Utilitics
Public Toilet (%) (%) with Sanitary (%) with Sanitary
' Toilets Toilets
69 100 22 100 8
Urban Popu- Urban Urban
tation Population | Population to
Sewerage gz;e Not Applicable Co:;: ; ge be Served
(%6} -~
0 50 | sssa9)
Urban Urban Additional
Household | Household |Houscholds to
Solid Waste Coverage Coverage be Served Not Applicable
(%) (%) :
36 50 6,757




Table 8.2.2 Estimation of Base Year Service Coverage of Water Supply

Name of

Population

Population Served by 1997 facilities

s ay Area
Municipalit 497 Level HII | Levet Tl | Levell Total Percentage
Coverage
Uban | 6,697 62471 6,247 93 ]
Bansalan Rural 42518 75130 2,965] 15184] 25.662| 60
- Tolal | 49,615 13,760  2,965]  15184] 31,909 64
; Urban 41,886] 30,498 6,778 37,276 89
Digos {Capital) Rural 68,436 3,735 2,830] 47,067 53,632 i8]
] Total 110322 34,233]  2,830f 53845 90908 82
Urban 11,181 ' 934 4,469 5,403} 48
Don Mareelino Rural 20,227 1,318 s7o| 2,197 1
Tota} 31,408 2,252 s8] 76000 24
Urban 6,751 3,239 1,672 1,684] 6,595 98
Hagonoy Rural 36,595 150] 33,793} 33943 91
o _[Total 43,346 3239 1,822] 35477] 40,538 94
Urban 5,167 963 963 19
f;ifn*;‘;zc; Samos | pural | Taa.643 8195 8795 20
Tolal 48,309 9758] 9,758 20
Urban 5,925 2,049 _ 200 2,339 39
Kiblawan Rural 32,006 | 2,423] 10681 13,104 41
Total 37,931 2,049 2,423 10971] 15443 41
Urban 6,737 1,578 33ss) 4933 M
Magsaysay Rural 36,393 967 3,376 21,502 25,845 "
- Total 43,130 2,545] 33761 24857 20,778 71
Urban | 4,599 918 1,735 2,653 58
Malalag Rural 27,124 1,150} 353 14,190 15,693 58
| i Total 31,123 2,068 353 15,925] 18346 58
Urban 12,397 5,623 i50] 5,773 45
Malita Rural 72,123 2342] 3,536 20,006] 25,884 36
B o Total $5,020 7,965 3,536]  20,156] 31,657 37
Urban 4,010 L4l 451 2,592 65
Matanao Rural 40,615 94 2781 24,523] 27398 67
Total 44,625 2,235 2,781 249741 29996 67
Urban 9,297 6,492 1,860 8,352 90
Padada Rural | 13,704 1,570 1,025 4,202 6,797 bt
Total 23,001 8,062 1,025 6062 15,149 66
Urban 20,787 8,475 5,568] 14,083 68
Santa Cruz Rural | 40,326 1,026] 4,065 16630] 21,721 54
Tolal 61,113 9,501 4,065] 22,198 35764 59
Utban 6,738 1,883 | assal 3437 s
Santa Maria Rural 36,264 938 1m) 1spa9| a1
__|Total 43,002 1,883 938] 15,665 18,486 43
Uban | 2,746 1,300 : 1,300} 47
Sarangant Rural 14,447 i o 4,213 4,213 29
Total | 17,193 ‘ 1300] 42130 5513 32
Urban 5,792 900 2289 3,189 35
Sulop Rural 20,565 1,000 10,856] ' 11,856 - 58
Total 26,357 1,900 13,145] 15045 57
Urban 151,210 70,043]  3906] 31,146] 105,095 70
PWJ4SP Study Area {Rural 545,385 19,397 25,760| 246,632 291,786 4
Total 696,595 89,440] 29,666 277,778] 396,884 57
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For Phase [ development, targets of service coverage for water supply by urban and rural
arca arc established in consideration of abawt 10% increase from the basc year. 80% and
65% is adopted for urban and rural area, respectively. Phase 11 targets are planned 1o
increase urban and rural water supply coverage to 95% and 93%, respectively as

cnvisaged in the NSMP.

(2) Sanitation
1} Houschold toilets
As with water supply, the base year service coverage is calculated as shown in Table
8.2.3 reflecting any planned or on-going projects scheduled 1o be completed by 1998
(details are referred to Supporting Report).

The province has base year service coverage of §0%, which is a little above the cur-
rent national average coverage of 60%. Urban area registers a level of 67% that is
above the national average coverage. On the other hand, rural area, has a high 84%
owing to the concentration of toilet bowis distribution in this arca. By type of sani-

tary toilet facility, the existing percentage composilion to total households is as fol-

lows:
Type Urban (%) Rural (%)
Flush 16 1
Pour-flush 72 82
VIP latrine 1t 17

To attain sufficicncy and equitable access to basic services, provincial target of
Phase I for urban household toilets is planned at .8{)%, while, for rural household toi-
lets, 90% is projected. This is pursued to lessen the gap of the coverage between the
urban and rural areas in order (o échicve a balanced distribution of this basic facility
as cmbodied in the PNDP. For Phase I, 93% as set by the NSMP is adopted for ur-

ban household toilets, while, 95% is arranged for rural houschold toilets.

The existing composition of the 3 facility types serves as an indicator in the distribu-
tion for Phase I, while for Phase 11, VIP and sanitary pit privy/latrine (dry-type) is

phased-out.



Table 8.2.3 Base Year Service Coverage of Household Tolleis

T T 1997 Households and Fopulation Using Sanitary Tollets
Name ol. Area __ Number of Havseholds i ) B Service Coverage (%)
Munlcipality Poputatlon | Hils Fhush ]rou,- viemey] Tonal Population Elush l?our VipDry| Total
¥lush Fiush
| Uiban 66571 1,395 n 161 10 996 43550 2 62 7 71
§Bansatan Rural 42,918 8,705 82 6,718 #n pNsl] 18,198 1 7 1l R
o Total 49,605) 10,100 vl 2sm]  s078] 8767 arssy] 1 B |ou | 8
Urban 4188  es13]  2am] 4813 193] 72sg]  son]| 27 57 2 86
fOigos (Capital)  {Rural 68,436]  13.682 397] 11,685] 1,361] 13443]  67068) 3 85 | 1 | %3 |
Total H0322) 222000  2475] 16498]  1558] 207 103050 12 i 7 $3
Uiban M8 2154 42 %7 o) 838 438 2 36 1 33
Don Marcelino | Rural 20.227] a3 1} X2 os0| 2835  153m | st |35 1%
Tota! 3408 5992 551 2,738 79l | ] 16 15 (3
Utban 6751 1358 38 602 166 206 3584) 3 44 12 59
Hagoroy Rufal 36595] 7304 38 s50m 1,090 6,169 30,240 1 70 14 84
A1t 43,34¢] 3,662 o) se03]  1206] 93] a7 6 14 81
Utban 5,167 992 28 471 195 694 sii| 3 47 20 0
Jose Abad Santos
(Trinidad) Rural BHH  34M Mf 4098  t29]  s8s] 30013 33 13 2
Tota) 14@B,509] 9,466 620 ste9] 1324  esss| o) e 55 14 69 |
Urban 3905 1L 4 553 126 8t L¥%2t] I 45 is 63
Kiblawan Rural 32.006] 6,155 3] 3essf .m0 sasy] reses] i 85 I8 B4
- Total 37931} 7,387 B asa]  1ne]l 5932 0613 o 6! 18 ] s0
Urban 6737 1358 % 604 1 58 3908 2 41 10 53 |
Magsaysay Rura] 36393] 2,130 I 4424] 1208 s3] 2m7s1 £2 17 7
Total 43,139] 3448 _SY o so8|  1336)  eari| 326590 1 50 16 %
Urhan 4,599 918 30 653 145 833 4048 3 69 s 8
Malalag [Rura? 220 5308 2] 850, s0mf wan| 21 t§ 91
Total 3| 625 12| 49w $95]  6007]  30339] 1 7 16 96
Urban 10,897 2,499 T RS 2] Lme 83 4 6 8 62
ASZTEY Rural 2023) 140l sl 1oan]  asas] 12na] en3es] 2 73 1 85
Tolal 85.020] 16800 3] angis] gl 1a3ese w2 70 10 $3
Urban. 4,010 804 1M 247 17l 592 1963] 22 3t 2 74
Matanao Rural 40,618] 7,838 48] 4861 50|  so0es]  aiaml g 62 15 77|
Tota! 44,6351 5630 1y sanaf 132 6657 MM 3 59 15 77
Urban 92971 1819 120 54} 84 746 1312 7 10 5 41
Padada Rural 13,704) . 2,814 43| 2,545 90 26800  13019] 2 2% 3 95
1o 23.001] 4633 165} 3,087 174] 3,426 16831 4 67 4 74
Urban 20,087 4076 20 1,853 35 2129] woste] s 3 9 | s
S20ta Cruz Ruta) 40326] 8,001 1] s3] ] r037]  ssaml 71 17 8
Total 61,113 12,077 233 98l neer] oassl  asaenl 2 ‘50 14 76
Utban 6138 1,306 & 738 9 269 4515 - 3 57 7 &7
Sznta Maria Rural 35.264] 6960 37| 4693 bl s3] dogs| 67 16 g2}
; Total 43,002 8.266 ) sa) | cems] 3asr] 66 1] 8
Utban 2,146 519 15 256 153 425 2252 3 1) 82
Sarangani Rurat 154471 2690 12 736l sl 1L 7080 29 20 1
o Total 17,093 3208 28 1042 678 1,748 9332) 1 n 21 51
Urban 53921 a9 16 499 11¥] 21 35921 s 12 10 (3]
Sulep Rural 20,565 4,153 2 sl el asml ns| T 15 62
Total 263570 5332] b ao42] iass{ 3 163431 3 18 U 62
PwWis Seogy [0 150210 300908 32| reses] - ansl 201987 rer2i6] 48 8 &7
Area Rural 545385) 107377]  aa8s) w3344 is414] 89943 4samiz] 1 68 Mo[ 81 ]
Total 696,595) 1374670 4493 s3902] 12an] noi4] s394 3 61 13 g0




2)

School toitets
The base year scrvice coverage of public school students is shown in Table 8.2.4

counting cxpected coverage of any planned or on-going projects scheduted to be

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

Table 8.24 Base Year Service Coverage of Yublic School Toilets and Public Toilets

Puablic Schiool Tollets Public Tollets -
. Total Number( 5td. No. of Public Number of Number of
Name of of Public | School Student that | Service |, \0 e | Public Ulility | Serviee
Municipality School can be Served by Coverage with Toifets i with Sanitary | Coverage
Students Sanitary Tollels in (%%) Base |§;97 " | Toiltets In Base (%)
(1997 Base Year (1997) Year (1997)
Bansalan 10,287 3,600 35 2 2 100
Digos {(Capital) 26,738 6,240 23 2 2 | 100
Don Marcelino 5,561 2,640 47 1 1 100
{Hagonoy 9,066 3360 37 ! ] 100
Jose Abad Santos 6,332 28801 45 1 vt 160
Kiblawan 6,650 2,400 k] 1 1 100
Magsaysay 9,749 3360 34 1 o 100
Malalag 6,766 _ 2,640 39 i | 1060
Malita 16,878 9,120 54 3 | 33
Matanao 10,270 4,320 42 5 1 it i
Padada 4,236 1,920 45 | o 100
Santa Cruz 15,498 6,240 40 2 1 50
Santa Maria 9,744 5,280 54 2 1 50
Sarangani 7,290 3,120 43 ] 1 100
Sulop 6,515 2640 41 2 2 100
PW4SP Study Area 151,587 59,760 39 26 18 69
Base year service caverage is 39% applying the standard number of public school
students to be served by one (1) unit of toilet facility. The low leve! is due to a large
number of unsanitary or absence of facilities.
In the absence of national targets for school toilets, the existing level of service cov-
erage is the base in setting up the targets. It is expected that all new construction of
school-buildings will entail sanilary toilets ¢nabling the coverage 10 increasc on a
high level. For Phase [ and 11, 60% and 80% are set, respectively.
3) Public toilets

The base year service coverage considérin‘g expected additional coverage by 1998 is

shown in Table 8.2.4 (details are referred to Supporting Report).
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Only 69% of the existing public utilitics is scrved with at least one sanitary toilct.

This can be altributed by the fact that majority of the public utilitics (nestly public
markets) are not provided with sanitary toilet fcitities.

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 IT are assumed.

Scwerage
Given the non-existence of scwerage systems in any municipality at the present time, this
plan docs not consider the service during Phase I. For Phase H, a target of 50% coverage

was applied to urban population of municipalitics with more than 10,000 urban popula-

tion provided by Level 1i{ water supply systems.

Solid waste
‘The municipal level data in 1997 on the number of households served by the municipal
refuse collection revealed that the current practice is concentrated to urban areas. The

base year service coverage for urban area by municipality is reflected in Table 8.2.5.

About 8% of the total houscholds in the province relied on muhicipal refuse collection

using trucks or a 36% urban household coverage. These municipalities have a total of 14

units of coltection truck.

No national targets have yet been set. Considering the present level of coverage, a 50%

urban household coverage is applied for the medium-term period (1999-2003).

Prejection of Frame Values

Population Projection

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

years of 2003 and 2010 together with the present poputation in 1997 as a planning base year.

Regional population in the future is published by the NSQ, while prbjcction at provincial and

municipal levels was not available during the time of study. 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 been completed yet. The future population of LGUs was therefore projected in the fol-

f‘Mm



Table 8.2.5 Basc Year Service Coverage of Munieipal Solid Waste System in 1997

. . No.of Coverage of Coverage of
Name of Municipality ﬁ;‘g::;‘lgig: ﬁ?&ﬁ;‘é?{;: Hosusel-m!ds liousch%‘srds trban Hofseholds
erved (%)
Bansatan 10,100 1,395 1,000 10
Digos (Capital) 22,200 8,51} 1,900 9
E)on Marceline 5992 2,154 150 y 7
Ragonoy 8,662 1,358 750 9 s
Jose Abad Santos (Trinidad) 9,466 92| .
Kiblawan A ) 550 7 a5
Magsaysay 8448] 1,98 910 11 0
Malalag 6256 048 800 B3| s
Malita 16,809 2,499 1,300 8 52
Matanao 8,630 804 880 10 : 100
Padada 4,633 1,819 850 18 47
Santa Cruz 12,077 4,076 950 $ 23
Santa Maria 8,260 1,306 5000 6 -
Sarangani 3,209 519 Sy
Sulop 5,332 1,177 430 8 S
| PW4SP Study Area 137,467 30,090 10,970 8 6

lowing manner (details are included in the Supporting Report). Reference information/data

used for the study are:

- Population census data of 1980, 1990 and 1995 on different administrative levels

- National and Regional population projection by the NSO based on 1995 census results

- “Ratio method” generally used by the NSO for population projection (details are shown
in §.3.1, Supporting Report)

- Classification of urban and rural barangays by NSO statistic information, and

- The 1995 Philippine Yearbook.

The past population development at different administiative levels was first reviewed to come
up with the demographic characteristics of the region and province. Then, through review of
NSO regional population projection and the 1995 Philippine Yearbook, the behavior of
population development through the future was analyzed. Referring to these demographic

studies, population projection of the region by target year was confirmed to be reasonable.

Population projection of the province was carried out in application of “ratio method” The
projected figures were studied by means of declining annual growth rates employing a simple
compounded formula (146)" . Present population of the province in 1997 was also cstimated
in the same manner. Likewise, municipal population was projected. Major study procedures

and their resulls are presented below.
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(1) Review of past poputation development in the provinee and papulation distribution in

1995 to urban and rural arcas.

The past poputation development during the census periods from 1980 to 1990 and from

1990 to 1995 revealed that:

- The province (including Davao City) recorded an average annual growth rate of
2.72% (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 at
2.53%.

Percentage of provincial population to the regional population was almost unchanged
between 1980 and 1995,

The classification of urban and rural arcas compiled in 1995 population census was re-
viewed the PPDO. As a result, the classification prepared by NSO was confirmed as
shown in table 8.3.2, Section §.3.1, Supporting Report.

{2) Manner of population projection
The regional population projected by the NSO based on 1995 census resulls was em-

ployed. The following are the projection procedures.

1) Adopiion of regional populatien projected by the NSO for the years 1995 to 2020
Annual growth rates of regional population projected by NSO were analyzed using a
simplified formula. The conservative growth rates were calculated reflecting
demographic characteristics of moderate decline of fertility and mortality rates
described in the 1995 Philippine Yearbook.

2) Application of ratio method for population projcctioh of the province and municipali-
ties A
Adopted formulais:  R(k) = R(O)l—l (Y +7»-Fkr/50)
where: R{k) = ratio in "k"th year from 1995 of the population to that of the
region or of the population of the municipality to that of the
pfovincc o
R(0) = ratio in 1995 of the population of the province to that of the re-
gioﬁ or of the population of the municipality to that of the
province
r = initial rate of change of the ratio
k= "k"th year from 1995

§-10



8.3.2

The imitial rate of change is derived bascd on the levels and trends of the ratio ob-
served in the 1970, 1980, 1990 and 1995 ceasuses.

3) Categorization of the province and municipalitics to sct initial rate (r)
Four standard types are prepared based on the trends of the rate (v) as observed in the
censuses of 1970, 1980, 1990 and 1995. Initial rate to be used for cach type of

province or municipality is determined using a set criteria (refer to Section 8.3.1,
Supporting Report).

The province was classified as Type 1 and an initial rate of change (1) was estimated at
-0.0052.

(3) Present provincial poputation (1975) including its municipalities {further broken down to
urban and rural areas) was estimated applying the initial rates of change as mentioncd

above, assuming that the behaviors of past population development prevaited up to the
present.

(4) Household size in 1997 was also assumed to be the same as that in 1995,

Population by target year and the year 1995 is prescuted in Table 8.3.1 covering all munici-
palities broken down to urban and rural areas. Number of houscholds by target year was also

studied and included in Table 8.3.5, Supporting Report.

School Envoltment Projeélion

From the 1995 total population of the province, the number of children who would be enroli-

ing in elementary and high schoo! levels for all municipalities is derived.

School age popu]aiioﬁ is extrapolated from the NSO age group classification of 5-9, 10-14
and 15-19 jreérs old bracket 'by municipality. The age group for the elementary level is from
6 fo 13 years, while that for the high school level is from 14 to 17 years. The percentages of

school age population for the target years are based on the existing composition or structure
of the 1995 population.



Table 8.3.1 Future Population by Urban and Rural Area by Municipality

Munlelpatity 13 | - ] adl EO’ o ;‘;“;“— ]
| 1 Uiban Rural Tota Urban Rural I Telal Urban Rurat Total ”_Urban Rural Total
Bansalan 8,600 42,294 43,894 6,697 42,918 49,675‘7 1.033 45,110 52,149 7334 423017 54,701

“Digos (Capital} 40,450 66,105 | 106565 | 41,886 68,435 | 102 | 46518 76,002 122,50 | 51592 B4,212 ns;:s.am

H[lon Masceling 21170 27,798 29,968 188 20}21 3408 12,845 23,235 36,080 14718 26,621 41,346 ]

ﬂ!lagonoy 4,564 26,883 41,152 6,751 36,555 43,346 7,556 40,959 43,515 8,437 45,738 54173
Jose Abad Santos

ﬁgl‘rinida N 1450 40383 47,833 567 43,642 48,509 5515 46,573 52,09} 581 49,605 55,430
% ibtawan 3,851 32,524 35,375 5923 32,006 3794 6,712 38,262 42,974 7.587 40,985 43572
Magsaysay 6,557 35,422 4,919 6,737 36,39 43,130 13 39,579 46,906 7,951 42,950 50,901
hMalatag 4,455 26278 30,733 4,599 27,124 I3 5,056 29,881 34,947 5,568 3289 13,411
Malita 12,560 10,797 23,452 12,897 7 85,020 13,762 76,627 90,325 14528 81,242 $5,770
Matanao 3,908 39,550 41,435 4010 40,615 44,625 4,356 11,113 48,469 4720 47,808 52,528
Patada 9,048 13335 2284 9,237 13,700 |- 23001 10,118 14,903 25025 10,981 16,185 27,166
Santa Cruz 20,118 39,023 59,138 20,787 45,326 61,113 22,97 44,560 62,531 25,325 49,128 74,453
Sanda Maria 6,568 35,351 41919 6,738 36,264 43,002 1,297 392712 16,569 7,835 42,437 50,322
Sarangaat 2,65% 13,6989 16,648 2,146 14,447 17,193 3,029 15935 18,9535 334 17,539 20,873
Sulop 5,007 20,261 75,048 5,792 20,565 26157 6002 21,630 2,722 6,395 22,03 29,098
PW4SP StudyArea 142,070 | 529999 | 677.069 151,210 | 545,385 ‘696,595 166,141 591,653 1 760,794 182,230 | 647,318 | 829,548
Davas City 665,887 | 340933 1 1,006840 | 701,232 | 355,306 | 1061038 .Bls,d.’l 419,055 1+ 2374761 952161 487,528 | 1,439,579
Pravinge BI2GSH] 870,952 1.682309) 852,942 904,60 1,757,633 9845621 1,013,708] 1,998,270} 1,134,381] 1,134,846 2_269,ﬂ

8.3.3

From the school age population, the number of children who would attend cither private or
public school, by target year is computed using the projected participation rate. The partici-
pation rate by target year varies depending on the socio-cconomic condition of the province,
Generally, an improved economy will result to a higher participation rate. For the province,

an inerease in the participation rate in both private and public schools is foreseen by year 2010,

The number of public schoot students by target year is then derived from the projected num-
ber of children who will attend school. A participation rate for public school enroliment is
established based on the existing participation rate of public school students to the total
school age population. An increase of 4% from the 1997 rate is foreseen in 2003 and another

3% from the 2003 rate in 2010 (details are referred to "l‘ablé 8.3.6, Supporting Report).

Table 8.3.2 shows the projected number of public school students by municipalily, by target

year. About 174,000 and 196,000 public school sludents are estimated to enroll for years
2003 and 2010, respectively.

Prejection of the Number of Public Utilities

‘The number of public utilities (limited to public markets and bus/jeepney terminals) by target

year is projected in urban arcas for all municipalities. The provincial physical framework
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Table 8.3.2 Proposecd Public Schosl Envoliment and Number of Public tilities

by Municipality
Number of Public Schoo) Student | Number of Public Utilitics |
Name of bunlcipality e
1997 2003 2010 1997 2003 2010
Bansalan 10287  11am]  1zars]l 2 3 4|
Digas (Capital) I 26 el ozl 2 | 4 | 6
Don Mascelino 5,561 6.875 gagst 1 | 2 | 2
Hagonay o066 10826 1253 1 : | 3
Tose Abad Santos (Trinidad) 6339 2,550 s0] 1 | 1 | 1
Kiblawsn sos0l &9 oot6l 1 | 2 | 2
\Magsaysay 9749 1,209 12817 1 x| 2
Malatag 6,766 7,910 oam| 1 : | 2
Malita T Tiess| 19a7s] ataes] 3 s | 6
Matanao w0270]  ngin] 309 s 6 6
Padada 4,236 4,956 s7sl v | 2 | 3
Santa Cruz 15498  1s024]  1osm] 2 3 1
Santa Maria o744  u2ral nessl 2 | s 3
Sarangani 1,290 7,919 8,716 1 1 2
Sulop 6,515 5,247 sso8] 2 DU
PW4SP Study Area 151,587]  17s028]  196065F 26 40 43

plan and the provincial comprehensive development plan serve as references in the projec-

tion. Bus or jeepney terminals are considered in major transport routes of the province.

A total of 14 public markets, bus/jecpney terminals and parks/playgrounds are planned for
construction by year 2003 and another 8 by the year 2010. Refer to Table 8.3.2 for the num-
ber of public utilities by municipality by target year {details are referred to Suppoiting Re-
port).

Planning Area and its Projected Peopulation for Sewerage

Urban areas with more than 10,000 population provided by Level 11 water supply systems in

2010 serve as the planning arca. Populalion in the area is considered as the potential popula-

tion to be served.

Five {5) municipalities with a total urban poputation of 59,000 are considered (refer to Table
8.5.5).



8.3.5 Number of Houseliolds to be Served by Municipal Selid Waste Collection System

84

8.4.1

The number of urban households in 2003 is the potential houscholds for the planning (refer to
Table 8.3.5, Supporting Report).

Types of Facilities and hnplementation Criteria

In principle, types of facilitics and their implementation crileria as prescribed in the NSMP
and the NEDA Board Resolution No. 12 {s. 1995) are adopted to this PW4SP.

Water Supply

The following are major conditions and assumptions applied to urban and rural water supply,

which are intended as a guide for the implementation of secior projects.

(1) Urban water supply
Prevailing situation of urban water supply in each municipality was first reviewed mainly
focusing on existing water sources and maghitude of service coverage. Planncd/on-going
projects for concerned municipalities were also studied and reflected on PW4SP plan-
ning, with due attention to merging of municipalities into an integrated water supply sys-
tem. Potential water source for fulure development was then evaluated based on the
study results in Chapter 7, taking into account of possibility to utilize untapped spring
sources. Recommendations stemmed from these studies were also incorporated for fur-

therance of water supply development.

Aforementioned studies were carried out by the following sequence:

- Review of existing water supply systems and waler sources,

- Review of planned/on-going projects,

- Establishment of planning conditions covering service level, utilization of cxisting
facilities, water sources, and number of systems

- Recommendations for furtherance of water supply development.

1) Review of existing water supply systems and water sources
Majority of the existing Level III and 1 systems in urban areas is utilizing spring
sources. The municipalities of Digos, Hagonoy, Kiblawan are served by WD ;.vith
spring and decp well sources, while the municipalitics of Bansalan, Magsaysay,
Matalag, Malita, Mai.anao, Padada, Santa Cruz, Santa Maria and Sulop have Level II]

systems operated by ecither the municipality or the focal community.

§-14



2)

3)

Only the remaining three nuunicipalities, namely; Don Marcclino, Jose Abad Santos

and Sarangani, do not have Level 11 system and are served by Level If system and/or
Level I facilities.

Population scrved by Level 11 systems ranges from about 900 persons in Malalag,

and Sulop to 30,500 persons in Digos. The average size of scrved population per

Level I system is about 5,800 persons.

Preference is made to utilize spring sources owing to less O&M activities and cost

compared to deep well with eleciric motor pump.

Review of plannedfon-goging projects

There is an on-going pre-feasibility study on the Malalag Bay Alliance Watcr Supply
(MBAWS) Project under the assistance from CIDA. This pre-F/S covers a total of
ten (10) municipalities to include Digos, (he provincial capital and the municipalitics
of Bansalan, Hagonoy, Kiblawan, Magsaysay, Malalag, Matanzo, Padada, Santa
Maria and Sulop. An inter-municipal water supply network has been envisaged as
shown in Figure 8.4.1. The proposed development plan will entail to utilize spring
and deep well sources. In this respect, the municipalities included in this plan, all of

which has existing WD or Level 111 system, are classified as an expansion of the ex-
isting system in this PW4SP.

The rest of municipalities do not have any plan at this moment.

Establishment of planning cenditions

a. Service level
If shall be noted that a national policy for urban water supply is a Level I sys-
temn, in general, as the most suitable measure. Therefore, for the investment
needs of the sector development, it is assumed in this PW4SP that underserved or
unserved urban population at present and in the future will be provided with indi-
vidual house connections. However, it does not intend to exclude from being im-

plemented Level I and 11 facilities in urban area as individual cases in the future.
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b.

LHilization of existing facilities
The existing Level | and 11 facilities are considered to be utilized during the
Phase | period. However, the population served by these facilitics are assumed

to be absorbed by Level I scivice in Phase 11

Water sources
Passibility/availability to utilize surface water and groundwwater (spring and deep

well) is evaluated as potential water sources for water supply development.

From the viewpoints of cost cflfectiveness and easy O&M of water supply sys-
tem, utilization of spring sources is given due priority in the course of urban wa-
ter supply planning. Application of deep wells for water source is regarded as
the second priorily in principle. Surface water is, on the other hand, not adopted
at this moment, in view of targe capital investment needs and complexity of sur-

face water freatment,

Water souice development study revealed that most of the municipalitics in the
planning area have high potential of spring development. Among various identi-
fied untapped springs, only two municipalities, Bansalan and Santa Cruz, so far
have very favorable spring sources svitable for Level 111 system (details are re-

ferred o in Supporting Report),

Table 8.4.1 presents summary of potential water source together with water sup-
ply conditions of the existing systems. Magnitude of water supply coverage

varics from about 1,000 persons to 30,000 persons by municipality.

With regard to deep well development, the groundwater productivity was as-
swmed based on the study results of water sources in Chapler 7 and presented in
Table 8.4.2.

Number of systems

In principle, one (1} Level 1 system is considered for urban area of every mu-
nicipality. In the municipalities with an existing Level 111 system/s, the expan-
sion of the system was first considered. In case of no existence of Level HI sys-
tem/s, a new system was recommended.  Existing plan/s on the development of
Level HI/WD are also taken into account to determine respective systems of the

municipalitics,
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Table 8.4.1 Potential Water Source for Urban Water Supply

Exislin Potential
N Served Population Source Ex Water
Name of in Base Year
Municipatity Municipatity]  Source Remarks
) patity ; | Deep Deep
| Level 1| Others| Total |Spring Well Spring Well
Bansalan 1 6247 0] 6247] D D U |__D jkxisting Level T, Proposcd MBAWS
Digos (Capital) 30,4981 6,778| 37,270 1 0 ® [ |Existing WD, Proposed MOBAWS
Don Marcelino 0] 5403 5403 O ® | B
Hagonoy 3,235 33561 6,555 ] x O [Existing WD, Froposed MOAWS
[Jose Abad Santos ol 963 263 8] § §]
_Egjb!;;_\van 2,049 290 23319} O3 O % t1 [Bxisiing WD, Propased MOAWS
}Eamg_si)'_s_ﬂ 1,578 3,355] 4933 O ] x [} [Existing Level 1], Proposed MBAWS
?_\‘F_ST?E& 918 1,735 2653 0 0 x 1 [existing Level )1, Praposed MBAWS
Malita 5,623 150 57131 0O ] ] 0 [Existing Level I -
Matanao 2,141 451 2,592 O ] * i) |Existing Leval I, Proposed MBAWS
Efﬁdada 6492 1,860 8,352 ] ® € |Cxisting Level HE, Proposed MBAWS
Santa Cruz 8475) 55881 14043 O {1 |Buisting Level 111
§9_n_ ta Maria 1,883 1,554 34371 O 0 11 |Existing Level 1l, Proposed MBAWS
lS' Aran gz_mi 0] 1,300 1,300] O [ 0 B
Sulop 900] 2280( 3,180 0 0 % 0 _[Existing Level [, Propases MBAWS
© Note: MBAWS- Malatag Bay Alliance Water Supply
0 - Available
x — Not available.
Table 8.4.2 Groundwater Productivity
Groundwaler
. co e |Specific Capacity]  Well Depth Productivity per
Name of Municipality (titer/sec/m) {meter) Deep Well
(cu.m/16 Hr)
Bansalan 1.14 70 656
rD_igos (Capital) 0.71 70 409
Dion Marcelino 0.88* 30 507
Hagonoy 1.58 50 910
Jose Abad Santos (Trinidad) 0.88 50 507
IKiblawan 1.14 * 50 657
[Magsaysay 114+ 50 657
IMalalag 0.79 70 455
lIMalita 0.83 50 478 )
Matanao 1.14 70 657
Padada 2.01 70 1,158
Santa Cruz 1.29 S0 743
Santa Maria 079* 50 435 ]
Sarangani 079* 50 455
Sulop 0.85 50 490

Note: * Based on estimation

Possibilily and necessily to merge scervice area of some neighboring municipali-

tics to an urban water supply system were also studied from the viewpoints of:

waler source conslraints, and




- cconomical devetopment/scale merit of water supply system by cost reduc-
tion of water source development and other commmon facilitics as well as

O&M cost/minimized number of technical staff,

Since the municipalities taken up in this PW4SP are generally scattered through-
oui the province, an individual systemi by municipality was recommended.
However, Digos and its surrounding municipatities in the northern part of the
province are situated relatively close to each other and these major 10 munici-
palities are included in the proposed MBAWS Project to form an integrated wa-

ter supply system,

Tn addition 1o the above, any rural barangay/s being served by the existing urban

Level 1 system are considered to continue throughout the future,

¢. Rechabilntation

Rehabilitation of existing and future facilitics is assumed to be undertaken by the

operating bodies.

4} Recommendations for future water supply development
‘The province has high potential of spring development and various unlapped spring
sources suitable for urban water supply were identified during the course of PW4SP
preparation. However, further survey to evaluate appropriate development of spring
sources is prerequisite in the course of feasibility study and detailed design. Among
others, confirmation of possible/dependable yield throu.ghout the year, elevation and
distance from the potential service area as well as topographic conditions to allow

gravity flow of supply is indispensable.

Aside from MBAWS Project, further study on system merging shall be made for the

municipalitics with reference to water source arrangements.

(2} Rural waier supply
1) Service level
Level I systems are generally planned for rural areas where houses are scaltered. In
the PW4SP, public investment for Level 1 facilitics is considered 85% of the total
number of required facilitics, considering the existing share of population served by

public (94%) and private facilities (6%).
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2)

3)

Level IT systems are considered where houses are clustered and suitable untapped

spring is available.

Service level standards are sct forth as 15 houscholds per source for Level 1 and 5

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

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

basis in actual implementation.

Utilization of existing facilitics

The existing facilities/systems in all service levels are considered to be utilized

throughout the future.

Water source

For Level I facilitics, deep well construction is given priority wherever applicable in
view of safety against possible contamination and stable water supply. Standard
specifications of shallow and deep wells are summarized in Table 8.4.3 based on the
water source evaluation results presented in Chapter 7. Conventional construction
method (driven well) may be employed under the favorable substrata or hydro-
geological conditions. The standard structure of wells in application of “open-hole
drilling and gravel pack™ and “open-hole drilling and natural gravel pack” is pre-

sented in Figure 8.4.1, Supporting Report.

Table 8.4.3 Standard Specifications of Level [ Wells

Specification Shallow Well Deep Well
Construction Method Open-hole drilling and gravel pack
Casing Diameter SO mm 100 mm |
Borehole Diameter 150mm 200 mm
Ranges of Well Depth Standard Depth

0-20m 20 m N.A.
21-40m N.A. 0m
41 - 60 m N.A. 50m
01 -80m N.A. 70 m
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4)

Spring development is also included in Level § planning, adopting its share of 15%.
This takes into account the existing pereentage of developed springs (15%) among

public Level I facilitics as safe water sonrees.

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 ensure yicld
of 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 arc established in the specified area with sufficient infor-

mation on the hydrogeological condition including existence of natural gravel at the

expected aguifer.

It is imporlant to study on the potential area to adept natural gravel method, which
can perform the same level of the function as gravel-packed wells. Such arcas are
usnally limited to the upper siream of larger rivers in alluvial fans and alluvial plains.
The arial proportion between those in application of gravel-packed and natural gravel

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

Modification needs of riser pipe diameter acc'ording to the water level of deep wells:
The standard specification of deep well hand pump is set with a diameter of 2-1/2
inch in the plan. However, water level of the deep wells may range between 20 m

and around 40 m, depending on the aquifer conditions.

Although, Maruci type deep well pump with a cylinder, currently used in the Philip-
pines, has operation experience up to 40 m in pumping water level, the diameler of
riser pipe shall be adjusted between 1” to 2-1/2" o mitigate required power at the

pump handle (calculating required power under the specific pumping water level).

For Level 11 systems, only untapped springs' suitable for water supply purpose are

considered. ldentified untapped springs are presénied in Table 7.4.1, Supporting Re-
port.

Number of systems/facilities

The number of Level ¥ wells is estimated based on the seivice level standard; while,

the number of springs coincides with the number of Level 1 systems.
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5} Rchabilitation
Rehabilitation of existing Level 1 wells is not considered, since most of the existing
wells constructed by driving method is not suitable for rehabilitation to recover their

functions. However, minor repair works for handpump and concrete apron are requi-

site.

8.4.2 Sanitation

The conditions and assumptions ar¢ established for the different sanitation components to

serve as guides in the implementalion of projecis.

(N

(2)

(3)

Houschold toilets
Three types of sanitary toilet facilities for individual houses are considered for Phasc I;
flush, pour-flush and VIP/sanitary pit privy (dry-type). While for Phase II, flush and

pour-flush are planned considering the improvement of hiving standard.

The type of toilet facilities is dependent on the existing or planned service level of water
supply in the community. In urban and rural arcas with Level I or Il water supply facili-
ties, only pour-flush and/or VIP are considered, while in urban areas with Level 11 water
supply systems, flush type toilets requiring a piped water connection are included. Iso-
lated rural areas where there is dearth of water supply, sanitary pit privy (dry type) is
considered.

School toilets

Standard service level currently used by DECS (40 students per unit facility) is employed
for both phases.

The standard toilet facility (1 building) with 5 units of toilet bowl to serve for 200 siu-
dents is adopted for the planning purpose, which is modified {rom FW4SP design to pro-

vide a shatlow well as a water source.
Public toilels

As a minimum requirement, at least 1 sanitary toilet facility is assumed to be provided for

respective utilities: public market and bus/jeepney terminal.
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8.4.3

344

8.5
8.5.1

The standard I'W4SP design with 6-units of toilet bowl for the market is adopted. In this
design, it is assumed thal water supply will be tapped from the existing system, hence an
elevated waler tank is provided.

Urban Sewerage

The commencement of staged implementation of the scwerage program is planned in Phase 1
for the limited urban area (50% of urban population scrved by Level T system for the mu-
nicipalities with urban population of more than 10,000). 1t is practical to siart the program
fully using the existing facilities to allow for lower initial investment cost than starting at once
a conventional sewerage system (refer to Figure 8.4.2 Staged Improvement in Sewage Col-

lection Method, Supporting Report).

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

tank arc to be adopted. Improvement of sewage collection method may be gradually

achieved from combined sewer to separate sewerage systeni.

Sewage treatment facilities may range from community seale septic tank or imhofl fank to
aerated lagoon 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 liters per capita per
day.

Solid Waste

In terms of facility requirements, this PW4SP only studied the number of refuse collection
trucks required for the year 2003. A rated capacity of 5 cu.m truck/vehicle is considered for
calculation of required units of truck. Disposal of solid waste shall be studicd in detail
through investigations, F/S and D/D. Unit solid waste generation for urban arez is assumed to

be 0.418 kg. per capita per day.

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 rural area was further



subdivided by scrvice level (Level T & Level 1) to finally come up with physical

requirements.

Base figures applied to estimate the future service coverage and the additional population to
be served are:

- provincial sector fargets,
- population projection by target year, and

- base year service coverage (served population) by existing facilitics.

Future requirements in terms of additional population to be served were then estimated by
urban (Level 1) and rural {Level T & 11} arca by municipality as a shortfall o mcet the
pepulation to be served in each larget 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 calculation is specifically presented by phase.

{1) Phase I requirements
Additional service coverage was estimated as a shortfall of the population to be served in
Phasc I comparing with the population served in basc year. In this connection, existing

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

The utilization of untapped springs for Level Il systers was given priorify during Phase |
period for rural water supply. At the time of this plan preparation, twenty-eight (28) un-

tapped springs in nine (9) municipalities were identified.

(2) Phase Il requirements
Additional service coverage was estimated as a shortfall of the population {o be served in
Phase I1 comparing with the population served in Phase I. In this regard, cxisting facili-
ties in rural area were assumed to be ﬁtilized through the two Phases, while urban popu-
lation served by Level 1 and II facilities in base year was assumed to be absorbad by

Level 1El service during Phase ¥ period.

Table 8.5.1 exhibits the population to be served by target year {details are referred to Sup-
porting Report).

Through the Phase I development, approximately ‘138,100 persons in the province will be
served by additional water supply services, of which 29,300 persons or 21% of the total will

be urban population and 108,800 persons or 79% will be rural population.
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8.5.2

In the Phase 11 period, a total of 227,600 persons, of which 73,800 persons or 32% in urban
area and 203,800 persons or 68% in rural arca, will be further benefited by water supply
scrvices. This additional service coverage in urban area includes upgrade of scrvice level for

79,100 persons scrved by Level Tand I facilities in 1997
Sanitation

{1} Houschold toilets
The scrvice coverage (number of households to be served) by diffcrent types of sanitary

facility is cstimated by urban and rural area by municipalily for the years 2003 and 2010.

The future service coverage and additional houscholds to be served are cstimated to mect
the provincial targets using the number of houschold served in the base ycar and the

number of households in target years.

Additional number of houscholds to be served by different type of facility by vrban and
rural area by municipality is the shortfall of the number of houscholds to be served in
targei years comparing with either that in base year or in Phase [ (details arc referred to
Supporting 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 additional number of houscholds to be

served is counted,

In the determination of the number of houscholds to be served by flush type toilet, when
number of households to be served in the (arget year is higher than in base year, the tar-
get coverage is applied with conditions. When the target coverage is higher than Level
HI water supply coverage, the latter coverage is adopted, while in the other case, the tar-
gel coverage is applied. In cases where the target coverage is less than that in basc year,

the base year coverage is adopted.

Fbr Phase [, any type of existing sanitary facilities both in urban and rural areas is to be
utilized during Phase 1 period. For Phase 11, water-sealed toilet facilities in Phase I both

in urban and rural arcas are to be utilized.

‘The projected number of served households at the end of the Phase 1 period is 132,000
Additional households to be served totaled to 26,000, of which 29% is urban households

and 71% is rural households. Whilc at the end of Phase 11 period, the number of served
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houscholds arc 196,900 with an additional houscholds to be served at 64,000. Table 8.5.2

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

by municipality.

(2) School toilets

The service coverage or the number of public school students to be served is estimated by

municipality for the ycars 2003and 2010.

The fulure service coverage and additional number of students to be served are cstimated
using the number of students served in the basc year, the number of students in target

years and the provineial sector targets.

Additional number of students to be served by municipality is the shorifall of the number
of students to be served in targets comparing with either that in base year or in Phase |
(details are referred 1o Supporting Report). However, when the number of students to be

served in target/s is less than or equal to the base year, no additional number of house-

holds to be served is considered.

The existing facilities are to be utilized during Phase 1 period, while the facilities in Phase

T are to be utilized during Phase I period.

The projected number of served students at the end of Phase I period is 104,000. The addi-
tional students to be served are 45,000. While at the end of Phase 11 period, the projected
rumber of served students are 157,000 with an additional students to be served at 52,000.

Table 8.5.3 summarizes the number of public school students to be served by target year.

{3} Public toilets

The service coverage of public utilities with sanitary toilet facility by municipality is es-
timated for the years 2003 and 2014.

The fulure service coverage and additional coverage are estimated using the exisling
number of public utilitics with sanitary toilets in the base year, the number of public utili-
ties in target years, and provincial sector targets.

The additional number of public utilitics with sanitary toilcts nceded by municipality is

the shortfall of the number of public utilitics in target year comparing with either the ex-

isling coverage or Phase I coverage (details are referred to Supporting Report).
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Table 8.5.3 Additional Number of Public School Students to be Served by
Target Year {(Scheol Totlets)

Phase 1 Coverage {2003) Phase 11 Coverage (2010)
. L N Std. No. of Add'l. No. of . Std. No. of Add'L No. of
Name of Municipality PE‘:";‘CS:’;’:L Public Schoo! | Public Schoo! ‘,T‘;“‘.‘:’;*’!'l-"-'l Public School | Public Schoel
Students Students to be | Students to be "'St:_‘d‘;“w Students 16 be | Studentsto be
B Served Served . Served Served
MRansatan 11,473 6,884 3l 12478 9,980 3096
Digas (Capitz)) EIEYE N T 12,587 34,768 27314 8,937
Don Marceling 6,815 4,125 1,485 8,485 6,788] 2,663
ilagonoy 10,826 6,496 3,136 12,532 10.026) 3,530
Jose Abad Santos (Trinidad) 7550F 4,530 650 8,740 6,592 2.462ﬂ
Kiblawan B 8,196 4,918 2,518 9.976 - 1,981 . 3,063
Magsaysay 11,207 6324 3364 12,872 19,302 _._ 3.5
[Matalag 7,910 4,146 2,106 4123 1,298 2,557
Malita _ 19375 16250 2508 21,105 16,884 5,259
Matanao 11,817 7,090 2.770] 13,098 10,478 3,388
Padads — 4956 2,974 1,054 5,738 450 L6516
Santa Cruz 18,024 10,814 4,574 19,871 15,597 5,083
SentaMariz 11,274 6,764 1,481 13,053 10,442 3,674
\Sarangani 7918 4,151 1,631 &6 (6513 2.2
Svlop 5,247 3,148 508 5,508 4,406 1258
| PWASP Study Area 174,028 104,416 43,656 196,065 156,851 52415

The existing sanitary facilities are to be utilized during Phasc I period. The facilities in

Phase 1 are to be utitized during Phase I period.

The number of served public utilitics at the end of Phase [ peribd is 40. The additional
public utilities to be served are 22, While at the end of Phase 11 period, the‘numbef of
served public utilities arc 48 with an additional public utilities to be served at 8. Table
$.5.4 summarizes the additional number of public utilitics to be served by municipélity by

farget year.
8.5.3 Urban Sewerage
The service coverage in 2010 (Phase II) is estimated for the munit;i_patities with population of
more than 10,000 in urban area provided by Level 111 water supply. It is assumed that half of
the population in the area/s is to be served by the sewerage systems. Table 8.5.5 shows the
population to be served in Phase II.
Table 8.5.5 Population to be Served by Urban Sewerage in Phase II
. T Urban Population in Level 11 Water Population to
Name of Municipality 2010 Supply Coverage be Served
Digos {Capital) 51,542 48,965 25,171
Don Marcelino 14,719 13,983 7,360
Malite 14,528 13,802 7,264
Padada 14,981 10,432 5,491
Santa Cruz 25,325 24,059 12,663
PWASP Study Area 182,230 173,119 58,549




L

Table 8.5.4 Additional Numbgr of Public Utilitics with Sanitary Tollets by Target Year

Phase | Coverage (2003} Phase 11 Coverage (2010)
Add', No. . Add'{, No. of . .
Name of MunlcIpality Type Public ;I:I!i‘:'- No. of Public i}ubli'c :toili‘: , No. of Public
* ¥ Utility with v Pl Uiitities with
with Sanltary Sanitary Toitet with Saaitary Sanftary Toitel
| B Toilets nliary foriets Toilcts Ty ol 1_‘
Public Market i 1 = 2
Rassatan | Bus/leepney Terminal 1 | ! L
ParksPlayground N . 1 .
o Toral . 3 | .
| Public Market b 2 R 4
: . Bus/Jeepney Terminal 2 2 2
Digos (Capital
805 (Capital) Parks/Playground o ~ _
e Tolal 2 4 2 6
PubicMarket | p AT
. Bus/Tecpney Tenminal i 1 1
Don Marcehino Parks/Playground - I
_____ B Totad 1 2 2
Public Market 1 ! Y
_ Bus/Ieepney Terminal I 1 1
I Y SO
Fgonsy Parks/Playground
Total ! 2 1 3
Pubilic Market | _ ]
.. Bus/Jeepney Terminal
J r pney. e I
ose Abad Santas (Trinidad) Parks Piayground
Total 1 !
Public Market i 1
. Bus/Jeepney Terminal 1 | i
1 = N
Kiblawan Parks/Playground R
Total 1 2 2
Pubfic Market 1 i LS
Bus/Jecpney Terminal ¥ 1 1
Magsays ——— -
fogsaysay Parks/Playground _
Total i 2
Public Market 1 B
Bus/Jeepney Terminal 1 1
hY
falatag Parks/Playground ) o
Total 1 2 2
PublicMarkee ~  p 2 | 3} | 2 N S
\alita Bus/leepney Terminal 1 i 1
Parks/Playground
Total 3 4 2 6
Public Market o 4 5 5
Bus/Jeepney Terminal i ] 1
h
fat2n2o Park</Playground
Total 5 6 e &
Public Macket ! ! 2
Bus/Jeepney Terminah 1 1 b
Padad
acaca Parks/Playpround
e __[Tetal i 2 1 1
Public Market 1 2 2
Bus/leepoey Terminal 1 I }
\ —
Santa Cruz Parks/Playground
o Total S 3l R
Public Market i 2
) . Bus/leepney Terminal ! 1 1 ~
Santa Maria Parks/Playground I
Total ) 2 . I T R S
Public Market 1 2
Sesangan; Bus!leepney Tenninzl _
8 Parks/Playground - .
,,,,, . et — A L - i
Pubhic Market 1 o o1
Bus/Jeepney Tesminal 1R 1 1 _
Sutop | Parks/Playground 1 i
Total 1 3 1
) Public Market I - 24 8 iz
s BustJeepney Terminal 14 14 _ | 14
PW4SF Study Area Parks/Playground 3 — *‘#—“” 7
Tetal 2 40 8 48




Solid Waste

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

Staged improvement for the rural arca shalt be studicd in the future.

Service coverage in Phase 1 was assumed at 50% with reference to the present service cover-
age of 36% in urban area.. Additional service coverage in Phase 1 is calculated as a shortfalt
of target coverage in Phase I comparing with current service coverage. Table 8.5.6 presents
additional scrvice coverage for Phase 1in the urban area.

Table 8.5.6  Additional Number of Urban Households {0 be Served by

Municipal Solid Waste System in Phase |

No. of Urban Phase ¥ Coverage (2003)
Houscholds : I
Name of Municipatity Served No. of Urban Urban House- Add’l. No. of Urban
; holds Houscholds to be
in the Base Houscholds ) )
Year Coverage Served
Baasalan - 1,000 1,465 1,060 |
Digos {Capital) 1,900 9455 4,728 2,828
[Bton Marcelino 150 2475 1,218 1,088]
Hagonoy 750 1,520 760 10
Jose Abad Santos (Trinidad) 1,059 530 530
Kiblawan 550 1,395 698 148 g
Magsaysay 910 1,412 910 . "
Malalag — §00 1,045 800 R
Malita 1,300 2,655 1,328 28
Matanao 380 873 880 ]
Padada 850 1,980 1990 149
Santa Cruz 950 4,504 2,252 1,302
Santa Maria 500 1,414 707 207
Sarangani 513 287 287
Sulop 430 1,238 619 189
PW4SP Study Area 10,970 33,0064 17,727 6,757

3.6
8.6.1

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

(1) Required facilitics
Water supply facilities required by service level were estimated by urban and rural area
by municipality based on the additional service coverage by target year and summarized

it Table 8.6.1 (details are referred to Supporting Report).
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Urban water supply:

Physical requirements of Level T systems ar¢ estimated as the number of required house
connections. Mode of project indicates whether future urban water supply will be im-
plemented as expansion of existing system or construction of a ncw system. Numbcr of

decp wells was also estimated based on the waler source evaluation results in Chapter 7.

Rural water supply:

Physical requirements of Level 11 systems are estimated as the number of systems and
number of communal faucets, while (hat of Level | wells are estimated as the number of
wells with classification of decp and shallow wells. Deep wells are further subdivided in

terms of three difterent standard depths based on the water source cvaluation results,

Furthermore, as for Level I facilities, in this PW4SP, 85% of the total required facilities
will be implemented by public (L.GUs) and 15% of these public Level I facilities will be

allocated to spring development.

Rehabilitation

Rehabilitation requirements are estimated as 10% of the total number of decp wells to be
constructed under PW4SP. Rehabilitation work is mainly redevelopment of wells by
means of air surging, while miner repair of concrete apron and handpump was considered

to be undertaken by respective beneficiary organizations.

Equipment

Logistic support:

For rural water supply development, 1 unit each or set of the following cquipment was

considered necessary for the provincial government to conduct various activitics of

PW4SP implenienlalion;

Transportation-  service vehicle.

Office equipment- computer with printer, fypewriter, mimea machine, scanmng ma-
chine and copier.

Field equipment-water testing kit, sound system, tape recorder and lools for mainienance.

For urban water supply, no hardware was considered.
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Well drilling and rchabilitation equipment:

As a reference information, necessary types and number of well dnlling and rehabilita-
tion equipment were studied considering the existing cquipment of sector agencies in the

provinee.

During the Phase [ period, a total of 255 Level I deep wells shall be newly constructed
and 10% of these deep wells shall be rchabilitated annually.  Although there are huge re-
quircments, only 1 unit of truck-mounted percussion drilling rig is available a1 DPWH-
DEQ in the province, while no air compressor for well rehabilitation equipment is avail-

able neither at provincial government nor sector agencics.

Therefore, a total of 5 sets of drilling (medium size percussion type) together with 1 set
of well rehabilitation equipment, 1 unit of support vehicles for well rehabititation and §
units of service trucks for deep well construction shall be mobilized/procured cither by

private sector or LGUs (details are referred to Supporting Report).

Selection of well drilling machine

An appropriate type of well drilling machine with its specifications shall be selected after
comprehensive study on the technical requirements, local capability in O&M of the ma-

chine and cost cffectiveness.

From the technical viewpoint, geological conditions in the province allow for the use of
cither rotary or percussion type drilling machine (no rock drilling is expected). While, in
view of economical and O&M experience on the machine in the local area, a percussion
type is recommendable.  Although, the rolary type machine is quite effective to reduce
construction period under soft soil condition, bul special training on mad-citculation,
handling manner, ete. are required together with additional cquipment and materials
comparing with percussion type. The drilting speed of the percussion type is rather slow,

but has advantages in drilling boulder and cobbles formations.

One unit of truck mounted percussion drilling machine was considered to procure in the

long-lcr.m development pertod.



(1) Laboratory

Upgrading of Fxisting Provincial Laboratory in Provision of Instrument/Bquipment:

One (1} sct of instrument/equipment will be necessary to upgrade the existing provineial
laboratory in order for the LGU to undertake regular water quality monitoring and sur-

veillance activities. The foltowing are the requircments:

Hem Unit Number

1. Instrument/Equipment

Turbidity meter set 1
Color meter st 1
plIResiduat chlorine checker sel 1
Refrigerator sct !
Portable water quality testing kit sct 1
Electric stove set I
Range hood set 1
2. Glassware/Chemical set 1

8.6.2 Sanitation

This sub-section refers to physical requirements by target year covering houschold, school
and public toilet facilities. Table 8.6.2 presents the required sanitation facilities by target

year. Rehabilitation for the sanitation facilities is considered as part of recurrent cost.

(1) Household toitets
Future requirements in the number of houschold toilets by different type for urban and ru-
ral areas were estimated based on the additional houscholds to be served by type of facil-
ity both for urban and rural areas by target year {dctails are referred to Supporting Re-
port). '

(2} School toilets
The future requirements in the number of toilet facilitics were estimated based on the
standard numbcr of students to be served by a S-unit standard facility and the additionat

students to be served by target year (detéils are referred {o Supporting Repdrt).

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

the perceniage share of wrban and rural population.
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8.6.3

8.7

(3) Public toilets
[Future requirements in the number of toilet facilities were estimated based on the addi-

tional number of toilcts for public markets and bus/jeepney terminals located in urban ar-

cas (details arc referred to Supporting Report).

Urban Sewerage and Solid Wasle

Physical requirements for the sewerage facilities are not discussed in this sub-section. Tur-

ther study shall be conducted in the future.

As reference information, the number of refuse collection trucks is estimated for the urban

area in Phase 1. Eleven {(11) additional 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 Phasc 1
Add’l. Urban Estimated Daily . .
Name of Municipality Households (o be Amount of Refusce to hu'ltflbea;‘-ol:(‘ol.!u{i;on
Served be Generated, {Kp) ruck Reguire

Bansalan )

Digos (Capiial) 2828 1,183 1

Don Marceling 1,088 455 1

1lagonoy 10 .3 1 N
|Uose Abad Santos (Trinidad) 330 222 ]
HKivawan 148 62 1

Magsaysay

Malalag _ R

Malita 28 i2 }

Matanag o

Padada . ~ 140 - = D R

Santa Cruz 1,302 545 1

Santa Maria 207 87 1

Sarangani 187 120 i

Sulop 189 - $0 1

PWASP Study Area 5,757 2,830 11

Identification of Priority Prejects for Medinm-Term Development Plan

In general, the present service coverage by municipality with reference to the targel coverage

indicates the direction of development effort for implementing PW4SP with municipal

prionies,

Specific projects shall be sclected subject to detailed studies and rather not discussed in pro-
vincial masfer plan, In addition, pertinent information to identify priority projects is not
available both at provincial and municipal level during this PW4SP preparation, except some

WDs for future expansion work.
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The general criteria for identifying priority projects as guide for implementing the PW4SP
are summarized below,

The first level of priority sheuld be given 1o projects with positive feasibility studies and
identified funding. Next level of priority would be given to projects with positive feasibility
studics, although no funding source has been identified. The third level should be those for
which feasibility study has been conducted. Within each level, if funds were insuflicient, a
ranking could be carried out in application of some factors such, as willingness to pay, water-
related diseases status and per capita cost. Under the above mentioned conditions, a list of

projects shall be preparcd by the implementors.

Due attention shall be made on the importance of integrated development of relevant sub-
scctors to maximize the effects and benefits through simultancous implementation of water
supply and sanitation projects. On a municipal level priority, synthetic cvaluation of sector
components for concerned municipalities (which is studied in the financial arrangements,

Chapter 11) may be used for implementation arrangements.
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