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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 sanitation sector have been de-
volved from the ceniral government agencies to the L.Gls since 1992, Hawever, the central
government still retains its cole of providing suppoit to LGUs in the form of technical, insti-

tution-building and limited financial assistance.

The financial arrangements conducted, since the sector’s devolution to the LGUs, by the
provinge with a speeial attention to the subject sector are revicwed and discussed in this
chapter. The past experience is the basis to seck for appropriate financial amangements for
the medivm term development. The essential study components are: (1) L.GUS’ past financial
performance; (2) past public investment and present plans; (3) LGUs” present financing
sources and management parlicipation in the sector, {4) Existing practices by the LGUs on

cost recovery and {5) affordability by users.
LGU’s Past Financial Performance

The provincial government’s past financial performance during the period 1994 to 1998 was
investigated. Actual financial data were obtained for the years 1994 to 1997, while the finan-
cial figures in 1998 are only budgetary estimates. Likewise, the municipalities’ past financial

performance in the same period (1994 to 1998) is included in the Supporting Report.

Sources 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 reve-
nues, non-tax revenues such as granis, aids and subsidies, as shown below. At the present

time, IRA is a major financial source of the province,

(2) 1RA -- the amount alloticd by the National Government to different provinces, munici-
palities and barangays. A standard formula is used, which consider parameters such as
population, land area, number of barangays, cost of devolved national functions, and

other {actors.



{b) Tax Revenues - mainly consist of real property tax with 5% of the total income of the
province.

{c) Grants, Aids and Subsidics - assisted by JICA, UNDP, UNICEF, cte, and the NDCC
{Calamity Fund from the Central Government during floods or whenever the provinee

is declared as catamitly area)

Based on the Local Government Code of 1991, 46% of the national intemnal revenue taxes
of the 3" fiscal year preceding the current year (from 1994 onwards) is allocated to the
1.GUs nationwide, specifically to the administrative units of {1) provinee (23%); (2) city
(23%); (3) municipality (34%), and barangay (20%). Further, respective IRAs in different

administrative levels are allotted to atl administrative units concerned.

Table 6.2.1 presents the income and expenditures of Davao Oriental during the period of
1994-1998. Local tax revenues, which were 5% of the total income of the province, con-
sist of real property tax, business taxes and licenscs, and miscellaneous taxes. IRA’s share

to the total income in annual average was 95%, which indicates that the province has his-

torically been dependent on the IRA with its low tax and non-tax revenue collections,

Table 6.2.1 Income and Expenditures between 1994 and 1998

Frovince 1994 1995 1936 1997 1398
Receipts B -
| Tax Revenue | TSei095 00 6ai3.84200]  3,533.259.40]  6,448,102.00] 5,123,300.00
IRA 125,920,183.00] 145,057,000.00] © 155,122,000.00{° 194,468,000.001  214,0600,000.00
MOOR 3,115,859.54 6,459,371.90 6,539,406.54 5443,824.47 6,043,500.00
Syb-Total - 138,655.065.54]  157,990,213.90] " 165,184,665.94 206,359,936.47  225,166,800.00
Expenditures 1 _ ‘ B L
Personal Services - 91,647,548.00] 101,595,817.45] . 119,766,792.17] 132,974 441 .00]
MOOE L 24,326,599.11]  67,136420062f  70,733,648.25]  82,379.844.00]
Sub-Total — 115,974,147.11] 168,732,23807] _150,50544043| 215,354,385.00]
[ Net Operating Ircome 138635,965.54] 4201606679 (3,547,572.13)  15.859,49605] _ 9.812,515.00
Add: Borrowings - 572,641.00 - -
Less: Capital Outlays . 2,265970.80 4,606,252.86 18,079,182.00 9,817,515.00
Net Income 40,322,743.00]  (8,153,824.96)]  {2,224,685.90) (3.930.00
_ l

Source: Provincial Treasurer’s Office

{2) Uscs of Funds in the Province

Actual expenditures of the provincial government during the period of 1994 to 1997 show

that personnel expenses were major parts with an average of 59% to the total revenue.



6.2.2

Maintenance and operating expenses of the province were 38% of the total revenue, In

1998, capital outlay is projected to be 4.4% of the annual revenue.

In 1997, the province had a net loss of B2.22 million from its receipts of P206.36 million
alter deducting the expenditures of P190.5 million and capital outlays ((218.079 million).
Likewise, in 1998, a nct loss of about B5,000 is projected after deducting the projected
capital outlay of P9.8 miltion.

Availability of Funds

As previously noted, the IRA comprises 95% of the total income of the province, which is
tapped to finance most of its expenditures including capital outlays and cven non-oflice cx-
penses (incidental). According to the Provincial Treasurer’s Office, the amount of IRA that
will be received by the province is known in advance before the end of the preceding year.
Thus, for budgeting purposes, the province just uses the actual amount of IRA it received in
the preceding year as its estimate of IRA for the budget year. In the casc that the IRA received

is larger than that of the preceding year, the province prepares a supplemental budget.

Table 6.2.2 presents the historical IRA of the provincial government and its muntcipalities
between 1994 and budget year 1998. As shown, the [RA of the province is 1.07% of the pro-
vincial TRA nationwide in the peried 1994-1997 and budget year 1998, While, the total
amount of 1RA allotted to all its municipalitics in the years 1994-1997 is 1.4% in annual aver-
agé, but in 1998, this sharc decreased to only 1.2% to the municipal IRA nationwide which is
P28.24 billion. The IRA percentage of cach municipality to total municipal IRA nationwide
is presented in Table 6.2.2, Supporling Report.

Based on the past financial performance of the province, IRA has been a major source of
funds. At first, 20% Development Fund (DF) and 5% Calamity Fund are deducted from the
total amount of provincial IRA. Then, the remaining portion of the IRA is combined with
other income sources. Contractual and statutory items, which are covered by R.A. 324 (b) arc
first deducted from the pooled income (75% IRA + all other income) before other appropria-

fions are made.

According to the income statement of the province, available funds of the province are mainly
spent to cover personrel salaries, benefits, the MOOE and capital expenditures. The provin-

cial gavernment’s combined income from IRA and its tax, and non-tax revenues is just sufli-



cient for its opcrating, capital and non-office e¢xpenses.  Thus, there is littte surplus income

that can be tapped for additional capital expenditures.

Table 6.2.2 Past Interaal Revenue Allotment to the Provinee, 1994-1998

fem 1994 1995 1996 1997 998 |

I National Tots] of IRA 46,753,000,000.00] 55,202,500,000 00| 53,022,590,000.00] 71,049,000,000.00] 90.990,763,000 00

E {a) 1RA to 21l Provinges H,A93.931,198.001 12,696,604,000.00F 13,755,001,800.00] 17,813,542,246.00] 20,054,018,92500
g (b 1RA to all Municipatitics 16,325,288,073.601 18,768,952,000.00] 19,607,715,553.00| 24,848688,251.00] 28,24587543400
T T IRA wDavae Oentt | T - ]

Province

(1) Total: (2) + (3)

{2) Provincial Government 129,220,183.00 145,057,00000 155,122.00000 194,36%,000.00 214 ,000,000.0G

Percentage against (a) 1.13% 1.14% 1.13% 1.09% 1074
o {3} Municipalities 164,684,921.00 189,742,352.00 214,320,047.00 243,665,688.00 264,335,003 00)
§ Percentage against (b) 1.00% 1.00% 1.09% 8% 0.93%
S.O" M. Total Income of the Provincial 138,655,965 54 157,950.213.90 105,184,665 .94 206,359,936 47 225,166,800.04
Government

Percentage of [RA 93.7% 91.8% 93.90% 94.2% 5%;
V. Fotal lncome of Municipalities 161,581,587.79 432,765,325.00 473,248,776.24 486,315,465.60 569,178,425.95
Percentage of IRA 45.50% 43.80% 45.30% S0% 46.40%,

V. IRA 1o Municipahtics**

Toia) 164,684,923.00 189,742,399.00 214,320,047.00 243.665.68-8.00 264,332,093.00
Banganga 22,368,042.00 24,485,000.00 26,101,000.00 28,101,000.00 33,715,000.00
Ranaybanay 12,785,356.00 13,803,420.00 15,144,000.00 19,266,000.00 20,229,000 .00
Hoston 1,900,931.00 8,665,000.00 9,272, 48200 11,636,483.00 11,635,093 .00

W |Caraga 16,132,192.00 17,72,000.00 18,933,521.00 123,395,619.00 23,195,000.00
g Cateel 10,336,192.00 14,828,000.00 25,748,095.00 19,653,251.00 18,857,000.00
:;:’ Gov. Generoso 13,754,735.00 13,753,245.00 15,249,611.00 16.436.33_5.00 20,243,000 00!
$ |Lupon 2534022000 24772000000 26496000000 32,571,00000]  35,828,00000
Manay 1398193900 1544500000]  16,59500000] . 20,402,00000  20,402,600.00
Aali 29,522,253.00 32,69%,000.00 35,445,882.00 42.471,000.00 44,595,000.00
San [sidra 11,398,626.00 12,606,000.60 13,567,000.00 15,049,000.00 17,763,000.00
Tarragona 9,970,635.00 10,973,234 .00 11,767.456.00 14,724,000.00 17,669,000.00]
Province 129,920,183.00 145,052,000 .00, 155,122,000.00 194,468,000.00 214,000,000.00
Seurces

(1} Department of Budget and Management, (2) Bureau of Local Government Finance (DOF} and (3) Provineial

Aunnual Report

Notes:

*JRA to Barangays is not included

For capital expenditures of the province, 20% Devclopment Fund (DF) of the IRA is appro-

priated. The percentage altotted as the DF is the minimum requirement that should be ar-

ranged for capital projects as stated in the memorandum circulars of the DILG. Table 6.2.3

presents alfotted funds for capital expenditures (20% DF) between 1995 and 1998,



oy

Referring to the amount of actual capital expenditures from 1995 to 1997, the allotted DF was
sufficicnt to cover the capital expenditures, In 1998, it is projected that the DEF may be ade-
quate to cover the capital outlays.

Table 6.2.3. Available Funds for Capital Expenditures (20% DF), 1995-1998

Unit: Pesos

T T n{\ctualfpn;j-c-tled Cafﬁ!al 7
Year TRA of the Province 20% Dev't. Fund Expenditures Surplos/(Deficit)
(2} )] ) ()
1995 135056,57000 | 2901131400 TTTRonem | A
[ 1996 1 15512226300 T3024,453.00 T .013453 00 o e
T 187.451,121.80 38,523 ,027.00 T 37,490,224.00 [~ oss000
1998 "214,000,000.00 4280000000 42,800,000.00 T

Note: Data Source: Table 6.2.2; Capital expenditures in 1998 are projecléd figure.

Financial Indicators

In order to determine the debt servicing capability of the province, the formula uscd by the
Bureau of Local Government Finance (BLGF) under the Department of Finance was cm-
ployed. 1t takes into account the regular income of the LGU referring to revenucs (real prop-
crty and business taxes) and receipts from cconemic enterprises, and fees and charges (hat arc
collected regularly. Receipts from borrowings, grants and inter-fund transfers are not consid-

ered as regular income.

Following is the fermula adopted by BLGF in computing the debt servicing capacily, 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 1 {1+AGR) + RINC 1} + IRA 2] x 20% - AMORT

Where:

DSC = debt servicing capacity of the LGU

RINC = regular income

AGR = average growth rale

IRA = internal revenue alletment

20% = debt servicing ceiling percentage imposed by the Local Government Code of 1991 under
Sec(lion 3124 (b).

AMORT = amortization of the LGU’s outstanding loan

I =cuirent year

2  =preceding year



Based on the above formula, the amount of the debt servicing capacity of the provincial gov-
crnment was computed to be P43.82 million for the year 1998. This figure implies the maxi-
mumn loanable amount through the MDF to the province., Data on the loan amortization pay-

mcits on exisling loans are not available.

6.3 Past Public Investment and Present Plans
6.3.1  Past and Current Annuad Investment Plans
‘The past and recent development of the water supply and sanitation sector in the province was
mainly undertaken by the line agencies such as DPWH, LWUA, DILG and DOH as well as
the provincial government. The seetor investments by these agencics between 1995 and 1998
are shown in Tabte 6.3.1,
Table 6.3.1 Previous Sector Investment to the Provinee by Concerned Agencies
) UniL: Pesos
Yunding Category 1995-1998
Ageney Funds Level [ EevelIT Level HI Sub-Total Sanitation
DILG 150,600.00 | 1,173,100.00 1,3531,700.08 $6,000.00
Foreign Fund 1) 1,285,000.00 1,281,000.00 57,000.00,
DRH Local Fund 2) B I T YLk R I T-X-*X51,1,) I—
T2,500,000.00]  12,900,000.00
LWUA —— R - - --
DO UNICEF 1,739.500.00
] Piovincial Gavernment 5,549.278.00 559,540.00 €50,00000]  6,802,118.50 490,88 2.00)
Province URICEE 30,0000 . _ 240,000.00 :
Municipatity | Municipat Govemment Z71.151,563.00]  7.310,58000)  3,657.000.00] 332I5,14400[  1,360,00000
Tetal 40,104,062.00]  20,158,52000] 17.212.,00000] 77.479,58200] 3,697 48200

The largest investments registered so far are those for Level | water supply with B40.1 million
foltowed by those for Level IF water supply with RB20.16 million. While, for Level HI water
supply an aggregated ameount of B17.2 million were spent during the said period, 74.9% of
which was financed by LWUA. The DOH has financed 47% of the investments in sanitation

scctor with B1.74 million, while the municipal govemment financed 37% of the total invest-

menis.
{1) Budgetary Allocation to the Séclor
The Budget Office of the province consolidates the budget proposal submitted by all of-

{fices of the Provinciat Government. While, the DBM issues a Local Budget Memoran.

dum every October of the preceding budget year to guide the provinces in their budget



preparation. The sector obtains atlotment from the 20% DI allocation by the Provincial
Development Council (FDC).

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

budget for the current year is approved.
{2y Capital Expenditures in the Sector

Tﬁc projects programmed for implementation in the province by scclor, by lunding
source, and by implementing agency arc consolidated and presented by the PPDO in the
Provingial Annual Investment Plan (AIP). The AlP is based on the planned investment of
the province, as well as on the submission to the PPDRO from the municipalitics on their
planned investments for the coming year. The AlPs of Davao Oriental for the WATSAN
sector from 1995 to 1998 are summarized in "Vables 6.3.2 and 6.3.3.

Table 6.3.2 shows annual activities in the water supply sector; the corresponding funding
source and the amount of investment from 1995 to 1998, while Table 6.3.3 summarizes
annual sector investment plan by service level. Levels 1T and [T water supply had the
largest fund allocation with the amount of P43.55 million. In 1998, a {otal amount of
P13.2 millien will be invcéted for the construction of Levels 1, Il and 11 faciltics as well
as sanitation facilities. ‘The major financial source is LGUs” counterpart fund. The rest

will be sourced from loans amounting to £3.2 million.

The required investient for water supply and sanitation scctor was planned at B72.80
million as a cumulative cost from 1995 to 1998, of which only B2 million were allotted to
the _sanitatioﬁ sector. Outof the total investment planned for WATSAN sector, the prov-
ince financed onty B7.3million (10%; refer to Table 6.3.1). The allocation to the sanita-

tion sector was only P490,000 during the period.

There is a further need to clarify which of the planned investments were implemented and
funded from any of the available sources such as local funds {provincial and munieipal

government) and foreign funds.
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Table 6.3.3 Scector Altocation in the Annual Investiment Plan

lTtem 1995 | 19% 1997

Level .
Forcign Assisted 1,281.00 - - 240.00 2,239.705.00
National 2,406.00 2,163.12 1,063.10 150.00 930.00
Local Coadesrsl  asoned  639647) 477230 199183
Level 243
Foreign Assisted - - 200.00 - 200.00
National $,370.00 4,200.00 6,875.60 1,162.50 17,608.14
Local 1,730.00 3,080.00 4,509.84 3,057.00 12,836.84
loan - DBF/LBP 3,225.00 3,22500] 3,225.00 3,225.00 12,200.00
Expansion -
RepairiMaintenance -
Health Centers £0.00 100.00 60.00 200.00 640.00
| Water Quality 50.00 165.00 14765 153.23] 51588
Total-Water Supply 18,179.32 17,275.95 22,730.01 12,611.50 70,797.08
Total-Sanitation 250.00 £90.00 257.65 608.83 2,006.4%
{Health) ]

Grand Total 18,429.12 18,165.85 22,987.66 13,220.63 72,801.56

Source: Provineial Planning and Development Office

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 Memorandumn Cireular No. 96-263 issuing ‘the Policics and Guidelines on the
Utilization of the DF and other retated matters’. Based on these guidelines, the 1.GUs appro-

priate the DF for human and ecological security concems.

As presented in Table 6.3.4, the infrastructure sector abtained 17.2% of the 20% DF in 1998
{1.. £13.85 million out of P §6.49 million). Watecr supply and sanitation sector’s share is very
minimal with $.8% of the DF.

Table 6.3.4 Allocation of the 20% Development Fund, 1994-1998

Unit: Pesos

Social Develop- Economic Devel- : Water Supply/
Year 20% DF Infrastructure Others
) ment apment Sanitation
T1995 25,011,314 00 10,004,767.00 6.666,156.00 §,363,213.00 1,700,000.00 2.182,178.00
1996 ] T S0msas3 0 | 894185000 £.702,603.00 6,500,000.00 2,000,000.00 & AT0.000.00
1997 18,523,027.00 £,917,009.00 10,292,936 00 11,037,552.00 200000000 | 524272000
1998 42,800,000.00 10,606,200.00 R,623,00000 7.345,000.00 2,500.000.00 13,725,500 00

Note: 1/ Investment in sanitation sector is only 2300,000.00 in 1993,

6-9
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6.4

6.4.1

Existing Plans of the 1.GUs for the Sector

The Provincial Government has been undertaking various programs for the water supply and
sanitation scctor. However, there are no specific projects to be implemented at present. The

{ollowing are the items to be budgetary arranged.
(1} Logistic supporis with required funding

The L.GUs, through the course of projecl implementation, shall ensure provision of ade-
quate logistic supports with financial arrangements. the LGUSs have not given priority to
the requirements under the budgetary constraints. The AP needs to include the plan for

the logistic supports entailing manpower and vehicle allocation.

(2) O&M Assistance

The AIP of the pravince in the last 4 years included the repair and maintcnance items for
water supply facilities. The province also provided some form of assistance in the Q&M
of existing facilities. ‘The PPDO was recipients of a drilling rig from the RWDC and it

maintains a dnlling crew consisting of four drillers, one driver and casual employces.
LGUs’ Present Financing Sources and Management Participation in the Sector

Cast Sharing Arrangements / Counterpart Funding

The implementation of water supply projects was previously undertaken by DPWIH (con-
struction through OECF loan assistance up to 1995) and DILG (BWP-institutional building,
UNDP-WATSAN, and CIDA-capability building). The DPWH, through its DEOs, still re-
ccive requests for assistance from barangay people. This is duc to lack of awareness on the
part of people regarding the new institutional arrangement and proved the DEOs’ techniéal
ability. The i*cqucsts, however, arc granted on a case-to-case basis, usually if the manpower

and budget are available.

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 applicd to all new ODA-

assisted projects that are currently being packaged in support of LGUs”.

6-10



6.4.2

Programs of central govemment agencies that involve devolved functions, particularly thosc
that have social andfor environmental ebjectives are implemented through a cost-sharing ar-
rangement bebween the eentral government agency and LGUs. or any central government
geants that are provided for the development of Level [ water supply systems and sanitation
facilities to the limited municipalitics, the 1.GUs and beneficiarics concerned shall share the
capital cost required. No subsidies from the central government will be provided for the con-

stuction of Leved Hand B water supply systems.

ODA Assisted Projects and Grant Aid

In the past, the province received assistance through the Barangy Water Supply projects
funded under UNICEF and CDF (part of General Appropriations Act-national budget). Level

I water supply facilitics was also provided through OECF loan.
(1) Arrangemcat Through Conduits

1) Municipal Development Fund (MDF)
The MDY is a revolving fund created under Presidential Decree No. 1914 to provide
LGUs access to foreign loans, assistance or grants. Operalions of the MDF, as well as
the evaluation and control of local government transactions of the fund, are guided by
the financial policies defined in the Joint Circular No. 6-87 of the DOF, COA and
DBM. The policies include, among others, the following:

+ On-lending terms for local governments or government corporations to be in accor-
dance with the terms and conditions of the international agreements with forcign fi-
nancial institulions;

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

« Annual debt service liabilities to all creditors to be at least 120 per cent of lotal net
annual revenues. from all sources after operating costs, unless otherwise provided in

a mutual agreement among all parties concerned;

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

. Péymcnt of additional interest, charges and fees on amounts to be relent to local gov-
ernments may be required by the Secretary of Finance in consullation or agreement
with forcign lending institutions and LGUs/Project Cities to cover foreign exchange

risks, commitment charges and front-end fees applied on foreign borrowings by

lending institutions; and’



+ Internal revenue/specific tax altotments to be withheld by the DOT in case of default

or arrearages for more than three (3) months.

The Policy on accessing loans through the MDF is currently under review by the cen-

tral government te make the terms and conditions more 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 scctor to the LGUs, the LGUs could now access dircct fi-

nancing from banks and other financing institutions.

Among the GFIs through which L.GUs can access ODA loans are the Land Bank of the
Philippines (1.BP) and the Development Bank of the Philippines (DBP). For the L.GU
to enter into a loan, the respective legistative councit (PA for the Province, Sangguni-
ang Panlunsod; SP for the City and Sanguguniang Bayan; SB for the Municipality)
will authorize the Chicf Executive Officer (Governor or Mayor, as the casc may be).
‘The collateral that the LGU may use in order to avail of loans from the bank could be

any of the following: deposit hold out, public land and assignment of IRA.

In a deposit hold out loan, loanable amount is based on the amount in the time deposit
account of the LGU in the bank. The LGU is 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 clection. Interest rate is not fixed.

If payment is to be made from IRA, the bank imposes penalty charges.

Other coltaterals accepted by the bank are: public land and assignment of IRA. Interest
rate is not fixed but fluctuating depending on the current interest rates prevaiting dur-

ing repayment. Penally charges are imposed, whenever the IRA of the province is de-

layed.
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3) Foreign Lending Agencies

Other external assistance to the sector in the province comes from foreign assisted

projcets. Tn the past, participation of the province in foreign funded projeet was mini-

mal. But with the devolution of the Sector to the [LGUs, the participation of the LGUs

has been given imporlance. Afler the devolution, the provinee became the direct re-

cipient of foreign grants,

6.4.3  LGU-Financed and Managed Waterworks/Water District.
(1) Past Financial Performance of WDs and RWSAs/BWSAs
Four (4) WDs are currently managed in the provinee. In addition, there are sixteen (16)
municipal waterworks (refer to Table 6.4.1 and Table 6.4.2). Some of these
WDs/Waterworks have very low collection cfticiency of water charges (50 to 70%).
While, San Isidro WL} has the highest eollection efficiency of 95%. All WDs received
loans from LWUA,
Table 6.4.1 Financial Indicators of WD/Waterworks
Description o
No.of - : CAverage
- |No.of Flat .
‘ 5 Metered | Average Consunmip- | Average O&M Average Collection
Waterworks Connec- Rate ‘.:‘O - Monthly Rate tion per Cost Revenue Fificiency
- nec-tions N .
lions ) Connection
NOS. ~ NoS, Pesosfeum. | eu.mJdmo. Pesoymo. Pesosfmo. | Percent (Vo)
1. Bangariga WD 406 5 P 50.00/mo. HA4 P 2000000 |P €0.00%
2. Lupon WD 5080 £5.00/mo. 14.24 72,719.86 117,745.55 62.83%
3. Mati WD 1,105 8.96/cum 28.39 114,897.15 265,157.80 £0.00%
4. San Isidra WD 429 80.00/ma. 24.16 44,197.67 56,055.50 9500%
5. Pintalagan, Banaybanay 246 11.00/mo. 5.37 1,440.00 §0.06%
6. Poblacion, Caraga 310 22 20.00'mo. 15.77 16,683.00 65.00%
7. San Luis, Caraga 215 10.00/mo. 2531 1,450.00 60.00%
&. Santiago, Caraga 158 32 50'ma. 38.35 2,500.00 50.00%
9. Macangao, Lupon 26| 110.00/mo. 15.00 2,000.00 90.60%
10. Central, Manay 260 20.00'mo. 2400 2,159.00 75.00%
§1. Madambol, Mati .36 }2.00/m0. 26.67 C400.00 55.00%
12. Malizo, Mat 369 £0.00/mo. 19.11 15,000.00 £5.00%
13. NHA Homeowners Assoc. - 284 50.00/mo. 12.04 £,000.00 70.00%
14. Capitol Water System 110 50.00/mo. 13.64 5,000.00 60.00%
15. Sainz, Mati 607 60.00/mo. 12.50 5,500.00 70.00%
16. Sanghay, Mati 21 12.00/mo. £8.57 400.00 50.00%
17, Taguibo, Mati - 12 1200/, 95.63 400.00 60 00%
18. LG, Pob. Gov. Generoso 155 65.00/mo. 13.06 6,000 00 75.00%
19. Tiruwasai, Gov. Genetoso 117 60.00tho. 15.90 5,500.00 §2.00%
20. Bitaogan, San Isidro 30 70.00/mo. 10.00 2,000.00 §0.00%

* 230.00/month mininnem +10.00/cin.




Table 6.4.2 Loan Statas of WD (as of Junc 1998)

. ... Deseription S
Water District Totat Loan Availed Remalnlng Payment Average Monthly Am- Current Arrears
. _ {in "000 P¢sos) Perlod (Months) ortization _{in ‘000 Pesos) |
Ranganga 70300 f 15 $77,50000 | 4l9s2
Lupon B 57013 1 L 5,614.00 ~ 56537 -
Mati 714416 20 15.918.60 S Y X% 3 P Y
San Isidro 133949 %0 200300 12676

Source: Local Water Disirict Administration

Existing Practices by the LGU on Cost Recovery

Capital Cost

I the previous arrangements, (e capilal cost for Level 1 systems was free to ihc community,
while operation and maintenance is the responsibility of the associations. As for Level I
systems, the capital cost is shouldered by the RWSA through the loan or grants. Water
charges collected by cach association cover cost of operation and mainlcnanéc, and loan am-
ortization, According to the Loan Department of LWUA, the new loan disbursement to

RWSAs has been stopped for the last couple years.

For Level 111 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 sofl loans that arc interest free during the
first five (5) years’ operation. In the occasion of the first assistance by the LWUA, the loan
for the full investment required could be provided for the WDs. For the expan-
sion/rehabilitation works of the WDS, 90% of required investmént may be granted by a loan
and remaining ld% shall be arranged by the equity of WDs. The cost of amorl.iziug the loan
and opcration and maimenancé of the system is recovered through monthly water bills. In
casc of LGU’s operating Level 111 systems, the capiial cost is managed by the LGU using the

part of DI and other financial sources (borrowings and grants/aid).

Regarding sanifation secter, construction of the superstructure and the depository of house-

hold toilet is through self-help.
Operation and Maintenance Cost

Cost recovery for operation and maintenance of Level 1 and If water supply systems is cnvi-
sioned to be the responsibilily of the users. As such, the users shall form an organization {or

association) to handle the collection of water charges.
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6.6

6.6.1

When the DPWH had been undertaking the construction of Level T water supply facilitics, the
DPWH through DEOs assisted to form many BWSAs. However, most of these BWSAs are
no longer functioning, which resulted to non-collection of water fees. As a conscquence, the
uscrs had to go to the LGUs (usually barangay or municipal) 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, if these sems are
available. Because of this situation, the emphasis was placed on the need of monthly conlri-
butions from the users for the O&M of the facilitics. While, some of the active BWSAs for
Level T collect monthly fees 1anging from B5.00 to £15.00 per houschold.

Cost recovery for Level HI systems, particularly for those covered by Water Districts is man-
aged through different systems. The houscholds covered by the Water District can be discon-

nected in case of no-payment by the users.

In the LGU’s operating Level HI systems, O&M cost is also collected as the water charge,
although the LGU may extend financial support to a cerlain extent of requirements in the ini-

tial stage of operation.
Affordability of Users

This sub-section presents the aftordability of users by scctor service level. However, base in-
formation for the analysis is limited to that gathered from field survey at selected barangays

and from the water districts in the province.
Capital Cost Contribution

Referring to the group interview results for Level and 11 water supply conducted in this study,
72% of respondents are willing to participate in ihe water supply projects in the future. Of
those respondeilté, majorili'e:s (94 of 107 respondents or 88%) indicated that they are willing
to contribute free labor d'uring construction. While, only 31 out of 107 respondents (29%} are
willing to contribute cash with minimal amount of 10.00 to P30.00 per household. The rest
or 13.6 % of 146 respendents are still undecided on whether to pay or not for the construction
of the system. Hence, LGUs may need to provide subsidy for Levels | and 1T water supply,

due to insufficient household income.
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6.6.2

On the other hand, construction cost of private toilet scems to be expensive comparing with
the family income. The cstimated cost of Aush type toilet facility is around 6.1 times higher

than the median monthly family income in the province and thus, may require subsidy from
LGUs.

Operation and Maintenance Cost

Referring to the aforementioned survey for Vevel and 11 water supply, majoritics of respon-
dents are willing to participate in O&M of the water supply facilities in the future. ‘The inter-
view results revealed that majorities would pay monthly as much as B50.00, while 15 respon-
agents 121-30.000 per month. They also indicated that the water fees being collected are not
enough to operate and maintain the facililics. Although, survey sample size is linited, the
highest monthly amount affordable is abowt 250 that is 1.43% of the median family income.

‘Thus, it can be assumcd that the users can well afford to pay the amounts being cucrenly

charged by the BWSAs,

For the water districts or Level HI waterworks, O&M expenscs are covered mainly by the
uscr fees which are charged on a per cum. basis by water user category. ‘The water charge
system was established by LWUA to compel water districts to be self-sufficient, financially

viable and be able to repay any toans obtained to improve water supply services.
Table 6.6.1 prescats the affordability by service level. At present, the carrent water bills in
the province seem to be within an affordable range bascd on experience, although the actual

income vary from municipality to municipalily and barangay to barangay.

Table 6.6.1 Affordability in YWater and Sanitation Services

. %% to Monthly In- Affordable Range
Incomef Level of Service Amount (Pesos) come %) 5

Median of Monthly tncome 1/ B 3483.00 100 -

_Average Level 11E: Monthly Waiee Bill 2/ 800010000 1 2329 SOocless
Average Level [I: Monthly Water Bili M/ 80.00 23 2.0-3.0

Mo Level | Expenditures | 20000 - 30.60 0509 1.0-less
[-‘-ri\ 2% Toilet Censtroction Cost ~ Flash Type 21,360.00 616 )

[ Totetd!

Notes:

171994 Family incone and Expenditures Survey, NSO

2/ Darta from PSPT. ft is asswned that 21 cuni. will be cansumed per faniily.

¥ Conunon figures in the province.

4/ Curvent prices estimated in this sfidy

3/ Based on the experiences mainly from LWUA, DPWIL and DILG. 5/ Based on the experiences mainly from

LWUA, BPWH and DILG.
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WATER SOURCE DEVELOPMENT
General

The study on water source development covers the entire province to come up with water
source potential exploitable 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
advantagcous to utilize groundwater for domestic water supply because of better quality and
cconomical use. Nevertheless, surface water poteatial of major rivers was studied in terms of
quantity (return period flow rate) and quality to provide information for LGU’s future use, if

necessary.

A “Groundwater Availability Map” was prepared, which identifies the areas 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 areas. Furthermore,
standard well specifications by municipality were also established to reflect in the medium-
term scctor development plan. A groundwater quality 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 locat offices in the field (including spring inventorics with
verifications). The field information directly collected by the Study Team was also
effectively used to increase the accuracy of the Map. Among the information, the Geologic
Map published 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 yielding area and possible area with sall water intrusion, and classification of

groundwater potential areas, respectively.

The Groundwater Availability Map may be used for provincial level master plan and
feasibility study at preseat. However, the recommendations on the required investigations
were presented 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 requirements, updaling the
map is a requisite to gain more information on prevailing groundwater conditions using the

questionnaires prepared for the study. An annual review and updating of the dalabase will
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7.2

enable the LGUs to implement water source development on a project site basis.,

The averview on current groundwater use with the conditions is summarized in Table 7.1.1
{Well data collected from each municipality are presented in Table 7.1.1 Water Source
Information, Data Report). There are 4,502 shallow wells, 896 deep wells and 399 developed
springs in the provinee (functional services). Majoritics of the wells are shallow wells.
About 30% of these water sources are public facilities.  Of the total existing wells, 88%

remains functional at present.  In addition to the above sources, 49 untapped springs are

accounted,
Table 7.1.1 Existing Groundwater Seurces in the Provinee
Category and Classification Shallow Well | Decp Well Spring Total
1.Water source being availed

a. Public sources 820 409 395 1,624
b. Privately owned sources 3,682 487 4 4,160
¢. Number of water sources 4,502 896 399 5,797
d. Profile of different sources 8% 15% TV 160%

2.Water sources with problems

and non-functional wells

a. Water quality problems* 1,430 0 0 1,430

b. Non-functional 448 296 744
3 Spring source information

a. Undeveloped N.A. N.A.

b. Untapped 49 49

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

abandoned wells. o

3: Number of springs availed, but not adequately protected; and those as candidate sources to be
developed.

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

Geology

The rock units in the province are classified into three (3) main groups based on the ages of
the rock formation. ‘these are, from the oldest to youngest, the Miocene and Older rocks, the
Pliocene to Pleistocene Rocks and the Recent Deposits. The grouping of the rocks is reated
to their potential as groundwéter sources. The younger rocks are considered the most

importan't to groundwater because of their porosity and permcability relative to the older
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rocks, The disteibution of these rock groups is shown in Figure 7.2.1 Geological Map of the

Provinee and their geological features are deseribed below.,

(1) Miocene and Older rocks

@

(3

}

These rocks cover a major part of the mouatainous arca extending from north to south in
the entire pfovince. The oldest formation is of volcanic origin consisting of andesite and
basalt lava of Cretaceous to Paleogene age. The formation is largely distributed in the
mountainous area on the southwest side of the province and in the largest peninsula
extending to the south. Other older rock units are formed by voleanie, igneous, and
scdimentary rocks of Eocene-Miocene age, consisting of andesite lava, diorite, gabbro,

siltstone, sandstone, tuffaccous conglomerate, sandstone and shale.

The older rock units are mostly in consolidated condition. The possibility of
groundwater development is very low and the area is categorized to be difficult arca for

groundwater development.

Pliocene Lo Pleistocene rocks

The sediments are partly distributed in the marginal areas between the older rock units
and recent deposits within a small and narrow area. The sediments cover the westernrim
of the largest peninsula extending to the south of Lupon muniicinzlity, the cast of Mati
municipality, and the west of Baganga municipality. The sediments consist of
conglomerate, sandstone, porous limestone, shale and tuff and are semi-consolidated or
unconsolidated. The sediments form a slightly high land with a smooth stope and an
clevation of about 20 m on the eastem side of Mati municipality. The groundwater
potential is gencrally substantial with sufficient aquifer thickness and can be

recommended for groundwater development by means of deep wells.

Recent deposits
Recent deposits are distributed in 2 limited area along the scashore on the westemn,
central, and eastern portions of the province. These deposits consist of clay, silt, sand

and gravel deposits, The recent deposits form groundwater basins consisting of several
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7.3

1.3.1

7.3.2

Groundwater Sanrccs

Ctassification of Groundwater Avaiathility

(1)

(2)

(3)

For planning purpose, the provincial arca is divided into the following sub-areas in terms

of groundwater availability,

Shallow well area

These are areas having water-bearing rock formations cxtending not more than 20 m in
depth from the ground surface. Shallow well arcas are usually located in alluvial and
coastal plains, where Recent unconsolidated materials overlic impervious rocks at
shallow depth. ‘YThe extent of completely shallow well area is limited, because most of the
Recent formations are thick or deposited on the Late Pliocene to Mleistocenc rocks that

usually have multiple aquifers located at greater depths.

Deep well arca

In deep well arcas, the aquifers are located more than 20 i from the ground level. These
areas could be found in portions underlain by the Pliocene to Pleistocenc and Recent
formations. Most of these areas have more than one aquifer occurring at various depths.

Arcas where shallow and deep wells could be developed arc categorized as deep well

arcas,

Difficult arca

‘These are areas not suitable for well development, The arcas under this category largely
consist of rock formations older than Miocene in age. The groundwater availability in the
aforesaid rocks is very low and usually released in the opened rock fractures. Springs arc
the common sources of water supply in these arcas. However, difficult areas generally
have alluvial sediments with small scale in the narrow arcas along the strcams issuing
from mountains. In such areas, groundwater development by means of shallow and deep

wells is oflen possible though the development potential is very limited.

Tin addition to the above classification, potential arcas to have high yielding deep aquifers are

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

Groundwater 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 form BMGS and NWRB. The methodology and

study procedure with respective outputs are discussed in 7.3, Supporting Reporl. Technical

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

development potential in the province through the future are summarized below.

7-5



510.37/1.52/1.45 <

$0.14/36/1.03 _
b= /- /- -

PROVINCE OF DAVAO DEL NORTE

$0.75/7.3/0.58
D62.5/13.7/0.03

$18.7/6.08/4.20
031.08/12.18/0.02

$8.5/4.57/0.62
/- -T-

D43.3/0.61/2.10

§15.24/4.5/0.68
D58.4/3.05/0.33

Potential Area for

Difficult Area for
Groundwater
Development
Provincial Capital
Municipality
— ~ — Provincial boundary

low Well Area
Yielding Well,

>~ Major river

T
DAVAD

DISK NAME

FRENAME :

7-6

513.72/8.10/1.07
066.88/73.2/0.14

o/~ - -

510.755.850.48
D23.7/8.1/0.08

1 : 800,000

FIGURE7.5.2
GROUNDWATER
AVAILABILITY MAP
DAYAO ORIENTAL




j

ALDISIKZ.

DAVAD—ORIENT,

AN,

7Y0¢

N T)

NAML 1 QAvAD OREN

AGUSAN DEL. NORIE

$3.14/36/1.03
n- ._/. L./ -

$7.62/4.25/0.83
/-7

$0.75/1.3/059

D62.5/13.7/0.03

$16.7/609/420
031.09712.18/0.02 ~

885/457/062
0 /- /-
‘»./ S 9
o) <> ;
X B . N
N 7N
S1037/159/145 T -\)/1' 1§ =
510 SN Y.
e83.3/087/2.10 o ¥ :;H‘*i’.*ﬂi: |
‘n,,"m‘ ,.:
s15.24/45/088 i} }l];itsiii’{ Ji/, i
D39.4/3.05/0.33 SN e i < .
PN el A A 1y N
. — Nl \‘4 5 OSIIRON . sirsio/en
LEGEND R i R 685.83/73.2/0.14
“-\kl ‘i_ ) . 'Il;, \ ‘\s\:\:\\ l\‘"

C 1 Deep Well Arca } T RN
Shalllow Well Arcal ( 7N \J X w’ T gj—%yis'f{i';“‘
[  Potential Acea for \ e

B High Yielding Wcl " ¢ ,\ :4’; $10.2/36/0.48
7] Difficult Area for ' ~ Dz3v/eifoca

Groundwater \.«1 :

Development |\
CX Provincial Capital ’ i

Municipality e

—-— -~ - Provincial boundary\\ Y

SCALE

.. Municipal boundary \\ 3 1 : 800,000
> Major river od) PIGURE 7.5.2
o~ Shallow Well ILRE 1.5.2
5 % .07~ -—Ave, Sp. Cap (ips/m) g GROUNDWATER
AL Ave. SWI % AVAILABILITY MAP
I Dcpé?’,g) 199 DAVAO ORIENTAL
~——Deep Well




(1) Shallow well arca
Shallow well arca covers about 4 % of the province. [t is located in the southern part of
Lupon Municipality and the southern rim of the peninsula in the town of Mati. Only
shallow wells can be developed in these arcas. Shallow wells are generally deiven/drilled

with an average depth of 6.0 m to 18.6 mbgl and water table is more than 4.2 mbgl.

(2) Deep well arca
Dxeep well arca covers approximately 13% of the provinee. The smalt alluvial plains are
distributed along the coastal linc where Lupon, San Ishidro, Mati, Baganga, Catecl
Municipalitics are located. In addition, Pliocene and Pleistocene sediments areas are also
included to the deep well area. The arcas distributed in the inland of Mati Municipality
and as the hinterland of alluvial plains. These arcas are categorized as high potential
areas for deep well development. Average well depth of existing deep wells is 38.5 nibgl

with average water level of 9.6 mbgl, and the average specific capacity is 2.3 cu. m/hrfin,

(3) Difficult Arca
About 83 % of the provincial avea are classified as the difficult arca to exploit
groundwater, The formations, which form high mountainous arcas, cover the most areas
of the province. The formations are made up of consolidated volcanic racks, sediments,
and metamorphic rocks of Cretaceous to Miocene age. The formations are inpervious

and not appropriate for groundwater development. The water sources for water supply

are mostly springs.

7.3.3  Groundwater Quality

Groundwater is generally potable except in some areas with high iron content and salt water
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 arc sunmary of the findings.

{1) High iron content prdblem area
Groundwater with high iron content occuns in the inland arcas of Lupon and Mati
municipalities. It is also found in the coastal areas on the eastern side of the province
such as Baganga, Dapunan, and Cateel municipalities. The depth of groundwater with

high iron content is shallow and ranges from 18 m to 24 m in most areas.
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7.4

1.5

(2) Salt water intrusion
The province experinces salt-water intrusion in many arcas along the scashore such as: 1)
the castern side of a large peninsula located south of Lupon municipality; 2) the western
arca along the coastal line of Mati municipality; 3) the ncek portion area of a peninsuta
extending seuth of Mati municipalily; 4) the castern coastal areas from Boston to
Baculin, of San Luis arca, and from San Antonio to Jovellary. The salt water intrusion in
most arcas occurs in shaltow wells with depths of 12 m to 20 m, except the neck portion

of the peninsula located south of Mati municipality. This peninsula has the intrusion in

shallow and decep groundwater.

Spring Sources

Spring is a natural outlet of groundwater at the ground surface. It occurs 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
fonmation, and the presence of large solution openings in limestone, secondary permeability

is induced 1o the rocks that favors spring development.

For the study, springs are categorized into developed, undeveloped and untapped springs. A
developed spring is utilized and must have sanitary protection, otherwise it is classificd as
undeveloped spring, which is considered as unsafe water source. An untapped spring, as the

name implies, is unutilized and flowing in its natural state,

Based on the inventory of water sources prepared through the study, the province has 480
developed. springs currently serving the porvince, which issue from high mountain areas.
Most areas in the province are mountainous with slopes directly rising from the scashorc.
The alluvial areas are small in scale.” Of these springs, 379 have discharges of less than 2.8
V/sec, while 20 have a yield of 2.8 Vsec or more. A total of 49 untapped springs are reporied
in the municipalities of Lupon, San Isidro, Gov. Generoso, Mati, Cateel, and Boston. These
springs have yields varying from 0.11 to 31.0 Vscc. 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 waler sources in the pfovince are the Cateel River, the Manurigao River,
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the Caraga River, the Casauman River, the Bitanagan River and the Sunlog River. "fhere arc

only two strecam gauging stations in the province. IHowever, the runoff records of these
gauging slations arc lacking.

Surface water use in the province totaled 7.53 cu.m/see according to the NWRB’s water
rights registration dalabase, as of March 1997, Of this usage, 99.9% of the watcr rights were

registered for irrigation. Other surface water uses were for industeial and fisherics by a few

private companics.

Data on niver flow, maintenance flow, water use of the major rivers and stream systems,
obtained from available runoff’ records from the gauging stations in Surigao del Sur and
Davao del Norte, are presented in Table 7.5.2, Supporling Report. The inflow to and the

outflow from the respective municipalities are estimated as the exploitable potential of the

major rivers in the province.

Water quality analyses were conducted through this study. The results of water quality
analysis at selected streams meet the Class A limitation of “DENR Fresh Water Quality

Crileria” within tested parameters, excluding for high Fe and Mn contents at the Catcel and

the Sunlog Rivers.

Future Development Poteatial of Water Sources

(1) Groundwater

Based on the study of existing water sources, groundwater is considered as a safe and

more ¢cconomical source for future water supply requirements of the province.

Shaltow wells are the possible source for Level I service. Consideﬁng the cxisting wells
in the province, the potential aquifers for shallow wells oceur between 6 to 19 mbgl. .Onc
disadvantagé of shallow wells is the lowering of water level during dry season 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, decp wells have betler water quality and invariable yields when developed
with appropriate technology. This depends that the wells tap to comparatively deeper

aquifer. It reduces the hazards of groundwater pollution. In addition, lowering of
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(2)

groundwater level does not aflect the discharge, since usval confinement of deep aquiler
rises water lovel above the aquifers. In Recent deposits and Pliocene to Pleistocene

scdiments, good aquifers apparently occur from 23 to 100 mbgl.

Additional wells can still be developed to mect the foture water supply demand of the
province. For future planning purpose, the Groundwater Availability Map includes basic
information for municipal groundwater devetopment with the following data: well depth,
static water level, and speeific capacity, and aquifer formatien as shown in Table 7.6.2,

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

Spring
A total of 65 untapped spring sources for future development are listed in Table 7.6.3
Untapped Spring Source Identification, Supporting Report. the list includes detailed

data on barangay name, owner, discharge rale in dry scason, transmission line length and

¢levation differcnces between spring sources and scrved areas.

Such springs are almost uniformly distributed in the entire province. Municipalities of
Lupon, Cateel, and Boston have comparatively large discharge ranging from 1G Vsee to
600 Vsec in most springs. On the other hand, springs in San Isidro and Gen. Generoso
municipalitics have small discharge. Distances between spring sources and proposed
served areas are almost within 3 km. Elevation aifl'erenccs between water sources and
served areas are less than 300 m, most of which are under 20 m to 90 m. The spring

development potential in the province is shown in Table 7.6.2.

{3) Surface Water

The potential surface water volume exploitable from major rivers for the use of domestic
water supply was estimated by municipality. 1t was arranged in this calculation to ensure
maintenance flow of the rivers under the dfaug‘hi flow in 10-year return period In

consideration of the present water rights.
‘The calculation results are shown in Table 7.5.2, Supporting Report. In pariicular,

Cateel, Caraga, Lupon and Manay municipalities situated in the major river basins ar¢

privileged to use larger amount of river water. While, the municipalities of Boston,
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2.1

Gov. Generoso, San Isidoro and Tarragona have no major and sustainable surface water
source in the province.

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 municipalily were prepared.  The
paramcters such as well depth, static water level and specific capacity are shown in Table
2.7.1, which were established using well information fromt NWRB and province {detailed

data base is included in Table 7.1.1, Data Report) and hydrogeological assessment presented
in Table 7.6.2, Supporting Report.

Shallow wells are currently used in some municipalities. The municipal areas are
categorized into decp well and shallow well areas considering the practices. The propertion
(%) of shallow and deep wells are determined with reference to groundwater development
potential in the Groundwater Availability Map. Furthermore, the well locations are assumed
in terms of rural and urban areas by municipality referring to the classification of rural and
urban barangays. For the municipalities without any well data, the well parameters are

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

For 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, addiﬁoﬁat detalled groundwater investigation entailing electric
resistivity survey and the construction of test wells in the municipali{ies of Banaybanay,
Lupon, San Isidro, Tarragona, and Boston shall be conducted. Of these municipalitics, the
Boston area has not well information enough to design the water source facilities in the whole
arca. Therefore, the electric resistivity survey shall be conducted in the urban and rural areas,

with the construction of a test well in the wban area. Table 7.7.2 summarizes the

requirements,

The groundwater development for water supply in urban areas (Leve! Il and III systems) will
require the construction of deep wells with larger casing diameters of 6" or more, which

expect larger production rates. In these cases, short spacing intervals between the adjacent

7-14
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Table 7.7.1 Standard Spccification of Wells by Municipality

Standard Specification

Municipality Type | Proportlon | Depth Range] SYYI. | Specific Capacity Remarks
(%) (m) () Q/stcfm)
Banaybanay Rural |SW 0 5<D<15 2 0.5
DW 25 35<1D<60 2 0.5
Urban {SW 0 S<D<15 2 1.0
DW 100 35<D<60 2 1.0
Lupon Rural {SW 0 10<D<20 2 1.0
DwW 10 25<D<80 10 1.0
Urban |SW 0 10<D<20 2 2.0
bW 100 25<D<80 10 20
San Isidro Rural |SW 0 10<D<«135 5 1.0 ]
Dw 10 25<D<45 2 1.0
Urban |SW a 10<D<15 5 1.0
Dw 90 25<D<45 2 1.0
Gov. Generoso  |Rural |SW 0 10<D<15 2 1.0
DWW 10 | 25<D<30 3 1.0
Urban |SW 0 10<D<15 2 1.0
Dw 100 25<D<30 5 1.0
Mali Rural |SW 0 10<D<15 3 1.0
DwW 15 25<D<100 30 1.0
Urban |SW 0 10<D<15 3 1.0
. |DW 100 25<D<100 0 10
Tarragona Rural |SW Q 10<D<20 5 0.5
DW 10 20<D<25 5 0.5
Urban [SW - 0 10<D<20° 5 1.0
‘ DW 100 20<D<25 5 1.0
Manay Rural |SW' 0 15<D<20 | 2 0.5
Dw I5 30<D<35 0.1 0.5
Urban [SW - 0 15<D<20 2 20
Dw 100 30<D<35 0.1 20
Carraga Rural [SW- 0 S<D<i 5 1.0
DWW 10 30<D<65 | 10 1.0
Urban |SW 0 5<D<10 5 1.0
Dw 100 30<D<65 143 1.0
Baganga Rural |SW 15 10<D<20 5 1.0
DwW :
Urban |SW 100 10<D<20 5 1.0
DW
Catec) Rura} |SW 10 10<P<15 3 10
bW .
Urban [SW - 100 10<D<15 3 1.5
DwW -
Bosten Rural 1SW 10 15<D<20 3 1.0
bw :
Uiban SW 100 15<D<20 3 1.0
Dw
Rural {SW
Dw
Urban {SW
DWW
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wells oflen 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
intermittent pump operation with excess eleelric consumption. ‘Thus, appropriate spacing
interval and number of wells to be constructed per sq. Km were estimated as shown in Table

1.7.1 Spacing Arrangements for Planned Wells, Supporting Repoit.

Spring seurces, proposed by barangay level, for future development are shown in Table
1.6.3, Supporting Report.  They shall also be investigated to confirm the development
possibility in the following items: (1) locations and types of spring sources. (2) fluctuation

of discharge rates through the year, (3) distances from spring sources angd proposed served

arcas and (4) clevation difterences between the two points,

Table 7.7.2 Additional Groundwater Investigation

Tarragona

municipality ,
Prospecting interval: 200 m
Length of a measuring line: 1 km
Prospecting depth: 100 m

Municipality | Survey Survey Activities and Specification
Area Electric Resistivity Survey Test Well Construction
Banaybanay |Urbanarca [Measuring lines: 4/each Number of test well-one/each
& Lupon municipality Municipality.

Prospecting interval: 200 m Casing diameter: 200 m

Length of a measuring line: | km [Well depth: 100 m

Prospecting depth: 150 m Incliding pumping test, electric

: logging, and water quality
analysis ~

San Isidro &  [Urban area |[Measuring lines: 4/zach -INumber of test well-onefeach

Municipality

.|Casing diameter: 200 m

Well depth: 100 m

Including pumping test, electric
logging, and water guality
analysis

Boston

Urban area

Survey area: 1 site

Measuring lines: 4/each
municipality

Prospecting interval: 200 m
Length of a measuring line: 1 km
Prospecting depth: 100 m

Number of test well-onz/cach
Municipality

Casing diameter: 200 m

Well depth: 100 m

Including pumping test, electric
logging, and water quality
analysis

Rural areca

Survey area: 2 sites

Measuring lines: 2/each site, 4 in
total

Prospecting interval: 200 m
Length of a measuring line: 1 kin

Prospecting depth: 100 m

N.A.

Note: N.A. Not applicable
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8.1

FUTURE REQUIREMENTS IN WATER SUPPLY AND SAN{TATION
IMPROVEMENT

General

Phased investments for provincial scctor development are planned in almost the same man-
ner as adopted in the 1998 Philippine National Devclopment 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 arc established as percentages of
beneficiaries or utilities to be served by sub-sector. Service coverage in the base year (1997)
and national sector targets indicated in the National Sector Master Plan (NSMP) and the up-
dated Medium-Term Philippine Development Plan, 1996 - 1998 (MTPDP) are the bases of
the study. Scctor targets that are not prescribed in the national plan; school and public toilets
as well as sewerage are assumed bascd on the current conditions. In addition, preliminary

discussions on solid waste management are included as a vital component of sanitation sector.

Projection of frame values by municipality is undertaken for respective sub-sectors; future
population by urban and rural area, the number of student enroliment to public schools and
the number of public utilities. Reference base figures for the study of framework are the
1995 Census of Population and Housing, the statistical data of the province and the informa-
tion from relevant agencies. Provincial population by target year and the base year (1997) is
estimated by adopting the projection method being used by NSO. While, the population dis-
tribution fo urban and rurat areas prepared by NSO in 1995 is medified to meet actual condi-

tions in the classification of the areas.

Types of required facilities and their implementation criteria according to service level stan-
dards are referred to the NSMP and the NEDA Board Resolution No. 12 (s. 1995). Some
planning conditions and assumptions not prescribed in the national plan are conferred to the
relevant standards of sector agencies and provincial government. For sewerage require-
ments, the deficit in sanitation must 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 réquirements by municipality, additional population {or number of stu-
dents/public utitities) to be served by sub-sector is first calculated as a shortfall at target

years in comparison between each target and its base year service coverage. In this regard,

8§-1



8.2

planned/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 scetor component is
then estimated corresponding to the said additional population (or number of students/public
utilitics) to be served. Rehabilitation work for Level 1 facilities limited to new deep wells to
be constructed under PWA4SP is taken into account, Generally, 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 implémentalion of PW4SP,
The types and number of well drilling/rehabilitation equipment and supporting vehicle for
Level I facilitics are also suggested as reference information.  Also, minimum requircments
for sefting up a provincial laboratory to support drinking water quality surveillance and
monitoring ate described.  This will include building, instrument/equipment and rea-
gent/chemical requirements, The 1993 Philippine National Standards for Drinking Water
(PNSDW) requires that initial examinations of water from newly constructed sources should

[trst be undertaken before operation for public use and henceforth periodic examinations of

these water supply sources/facilitics.

Project priority 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 nu-

nicipal priority ranking be used for allocation of provincial fund.

Targeis of Provincial Sector Plan

Provincial sector targets for the year 2000 and 2010 are determined as the provincial average
of the desirable minimum level for each sub-sector. Table 8.2.1 summarizes the target per-

centages 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 completed by the end of 1998. Table 8§.2.2

shows service coverage for the planning purpose (details are referred to Supporting Report).

The base year service coverage in urban area {63%) is behind the Updated MTPDP
sector target (68.8%) for the year 1998 and rural area (47%) is far behind the sector

target of 79%. As identified in Chapter 4, the lower service coverage in rural area is



Table 8.2.1 Provincial Sector Targets

A =-

) Eiisting

Sub-sectors Service Phase [ Phase 11
C (1999-2003) (2004-2010)
overage , s
Population Population Additional Population Additional
Water Supply Coverage Coverage Population Coverage | Population to
B L (%) (%) to be Served (%) be Served
Urbatar Water Supply 63 70 20,236 s 105,985
Rural Water Supply 47 60 69,870 93 133,564
. Houscholds Houscholds Additional Houschotds Additional
Sanitation Coverage Coverage Houscholds Coverage Houscholds
(%) _{%%) to be Served (%) to be Served
Household Toilet
Urban Household 60 70 5,303 % 17,918
Flush 17 40 2,772 50 11581
Pour Flush 43 60 2,531 50 6,337
ViP 0 0 0 0 0
vral Household 75 85 12,542 93 31,236
Flush 0 0 0 0 o .
Pour Flush 100 85 4,699 100 | 31,236
VIP 1] 15 7,843 0 0 ]
Public Schoo! | Public School | Additional | Public School | Additional
Student Stadent Public Student Public
School Toilet Coverage Coverage Schoo! Coverage School
(55) (%) Students to’ (%) Students to
be Served be Served
B " 53 75 33,013 95 39,710
Public Public Additional Public Additional
Utilities Utilitics Public Utilities Public
Public Tailet Coverage Coverage Utitities with Coverage Utilities with
(%) (%) Sanitary (%) Sanitary
Toilets Toilets
55 70 26 100 15 o
" Urban Urban Urban
Population Population | Population to
Sewerage Coverage Not Applicable Coverage be Served
()] ) |
0 50 64,282
.. Urban Urban Additional
: Houschold Houschold Households
Solid Waste. Coverage Coverage to be Served Not Applicable
(%) (%) §
64 -5 4,832




Table 8.2.2 Estimation of Base Year Service Covei'age of Water Supply

Population Served by 1997 Facilities
Name of Population
Municipality | 27| (1997) Percentage
Level 1IN | Level 1F | Levell Total X g
- | Coverage
Urban 13,781 2,280 446] 3540 6,266 45
Baganga Rural 27,365 3,882 S,Slﬂ 9,396] 34
_ frotal 41,146] 2,280} 4328  9,054) 15662 38
Urban 11,045 9.456] 9,456 86
Ranaybanay Rural 23,388 1,324 4,144F 11,909 17,377 74 |
- ~Irotal 34,433]  1,324] 4,144 21365 26,833 78
Utban 2,450 782 782 32
Boston Rural | 8,335 2,650 3221 2972 36
S Total 10,785| 2,650 1,104 3,754 35
Urban 5410 2,021 652 2673 49
Caraga Rural 27,296| 1,849 1540 6,395] ogal T 36 |
[Tl 32,706] 3,870  2,192]  6,395] 12,457 38
Urban 5,130 . - 2,330] 2330 41
Cateel Rural 22,373 2,509 7,243 9,752 44
- Total 28,103 2,509 - 9,573 12,082 43
- Urban 9,846 1,477 4,647 6,124 62
Goverror Generoso  |Rural 32,876 8,115 9,293 17,408 53
o Total 42,722 L,477]  8,115] 13,940 23,532
Urban 18,285] 2,825 821f  11,025] 14,67
Lupon Rural 34,158 129] 2,488 - 21,662 24279
Total 52443] 2,954  3.309] 32687 38950
Urban 8,082 1,500 800 2,300
Manay Rural 28,603 : 354 1,358 1,709 |
- Total 36,685  1,500]  1,151] - 1,358] 4,009 "
Urban 43,698 14,528 162| 16,6271 31,317 ‘
Mati (Capital) Rural 52,620]  3,049] 19495 5322] 27866)  s3
B Total 96,318] 17,577] 19,657} 21,949 59,183 61
Urban 9,458]  2,160]  :800] 2,805 - 5,765 61
San Isidro Rural 21,838 160 39911 7414 11565 53
iiiii ) Total 31,296] - 23200 4791 10219 17330 55 ||
N Urban 4,608 1,500) - 38 1,538 33
Tarragona Rural 15,997 3,005 1,996 5,001 31
Total 20,605] § 4,505] 2034 6,539 32
Urban 132,393] 26,79 s5.181] s1250] 83222 63
Provincizl Total |Rural 294,849 6,511  52,470]  78,428] 137,109 47
Total 427,242] 33302 57,351 129678 220,331 52




causcd by the presence of a large number of unsafe sources/facilities or no provision of

water supply facilitics.

Considering the existing conditions, water supply sector targets were determined by ur-
ban and rural area, Phase | development shall be focused on the bottom up of rural water
supply to 60% while in urban area, 70% is adopted for furtherance of scrvice coverage.
Phase II targets are planned to increase both urban and rural water supply coverage to

95% and 93%, respectively as envisaged in the NSMP.

(2) Sanitation
1) Household toilets
As with water supply, the basc year service coverage is calculated as shown in Table
823 reﬂécting any planned or on-going projects scheduled to be completed by 1995
(details are referred to Supporting Report).

The province has a base year service coverage of 71%, which is above the current
national average coverage of 60%. Urban arca registers a tevel of 60% that is the
same as national average coverage. Rural area is further high at 75% considering the
numerous unsanitary facilities. By fype of sanitary toilet facility, the existing per-

centage composition to total served households is as foltows:

Type Urban {%) Rural (%)
Flush 34 0
Pour-flush 66 100
VIP latrine 0 0

To att'a.in Sufﬁcncy and cquitable access to basic services, the provincial target of
Phase I for urban houschold is planned at 70%, while for rural houschold toilets, 75
is prdjected_. This is pursued to lessen the gap of the coverage between the urban and
rura! area and to achieve a balanced distribution of this basic facility as embodied in
the PNDP. For Phase 11, 93% as set by the NSMP is adopted for both vrban and rural

arcas.

The existing composition of the 3 facilify types serves as an indicator in the distribu-

tion for Phase [, while for Phase H, VIP/sanitary pit latrine is phased-out.
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Schoel toilets

‘The basc year service coverage of public school students is shown in Table 8.2.4
counting cxpected coverage of any planned or on-going projects scheduled to be
completed by 1995 (details are referred to Supporting Report).

Table 8.2.4 Basc Year Service Coverage of Public School Toilets
and Public Toilets

Fublic School Tollets Public Tollets )
Std. No. of Public . Number of
Name of Musldpality Total Number of | School Students that Service .‘u:mber ?t Public Utility Service
frame of Municipably Public Schoo!l <an be Served by Base | Coverage h;b.lc [:;“'ﬂ“ with Sanitary { Coverage
Students {1997y | Year (1997) Sanitary (%) with ;l’;meu In Tollets {n Base (%)
Tolleks Year {1997)
Baganga 10,256 3,280 32 6 3 50
[Banaybanay 7.766 7,766 100 4 3 35
[Boston 3,407 480 14 4 1 25
[Caraga 8,950 3,040 34 4 1 25
Catect 7,517 1,560 47 4 1 25
[Govemnor Generoso 11,213 1540 32 3 i 3
Lupon 12,856 1120 35 3 2 67
Manay i 8,416 4,040 48 3 2 67
Mati (Capital) ] 25,123 16,320 65 6 5 83
San sidro 1,696 5,840 76 4 3 75
[Tartzgora 4,293 2,120 49 1 1 100
Provircial Total 107,533 57,206 53 42 23 55

3)

Base year service coverage is 53% applying the standard number of public school
students to be served by one (1} unit of toilet facility. The low level 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 seiting up the targets. It is expected that all new construction of
schoolbuildings will entail sanitary toilets enabling the coverage to increase on a

highlevel. For Phasc I and H, 75% and 95% are set, respectively.

Public toilets

The basc year service coverage considering expected additional coverage by 1995 is

shown in Table 8.2.4 (details are referred to Supporting Report),

Only 55% of the existing public utilities is served with at least one sanitary toilets.
This can be attributed by the fact that majority of the public utilities {mostly public

markets) are not provided with sanitary toilet facilities.



In sciting up the targets without national targets as of now, the indicator would be the

existing level of coverage. Accordingly, an 70% coverage for Phase T and a 100%
coverage for Phase Il are assumed.

(3) Sewerage
Given the non-cxistence of scwerage systems in any municipality at the present time, this
plan does not consider the scrvice during Phase I. For Phase 11, a targel of 50% coverage

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

tion provided by Level HI water supply systems,

(4) Solid waste

The municipal level data in 1995 on the number of households served by the municipal
refuse collection revealed that the current praclice is concenfrated to urban areas, The

base year service coverage for urban area by municipality is reflected in Table 8.2.5.
About 20% of the total houscholds in the province relied on municipal refuse collection

using trucks or 2 64% urban houschold coverage. These municipalities have a total of 15

units of collection truck.

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

age, a 75% urban houschold coverage is appl‘ied for the medium-term period (2000).

Table 8.2.5 Base Year Service Coverage of Municipal Solid Waste System in 1997

No. of Coverage of Coverage of
. e e e Total No. of | No, of Urban Urban
Name of Municipality Households | . Houscholds
Households | Households : Households
) _ Served (%) .
iBapanga 1,775 2,533 1,851 24 73
Banaybanay 6,352 2,061 ga2 13 40
Boston 1,897 457 244 13 53
Caraga 6,214 1,044 809 13 77
Cateel 5,269 1,071] i 5 74
Govermnor Gencroso 8,118 1,868 1,107 14 59
Lupon 9,980 3,424 2,521 25 74
Manay 7,045 1,513 296 14 66
Mali {Capital) 18,709 8,551 5,376 29 63
San Isidro 5872 1,805 897 15 50
[Farragona 3,952 893 618 16 69
Provincial Total | 81,183 25,220 16,042 20 64




I'rojection of Frame Values

Population Projection

Future population for all municipalitics by vrban and rural arca was projected for the target

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

Regional population in the future is published by the NSO, while projection 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, howcver, the population projeciion

has not been completed yet. The future poputation of LGUs was therefore projected in the

following manner (details arc included in the Supporting Report). Reference informa-

tion/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 arc shawn
in 8.3.1, Supporting Report),

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

- The 1995 Philippine Ycarbook.

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

studics, 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 (141)". Present population of the province in 1997 was also cstimated
in the same manner. Likewise, municipal population was projected. Major study procedures

and their results are presented below.

(i) Review of past populatiori development in the province and population distribution in
1995 to urban and rural areas

The past population development during the census periods from 1980 to 1990 and from
1990 to 1995 revealed that: '



()

- 'the province recorded an average annual growth rate of 1.50% (1980-1990) and
0.93% (1990-1995) which were almost half as that of the region at 2.91% and 2.29%
respeclively.

Percentage of provincial population to the regional population decreased from 10.2%
in 1980 to 8.3% in 1995 which was affected by lewer growth compared with the re-

gional growth rates.

The classification of urban and rural areas compiled in 1995 population census was re-
viewed and updated by the PPDO. As a result of some revisions in the barangay classifi-

cation, the population by municipality was adjusted as shown in Table 8.3.2, Scetion
8.3.1, Supporting Report.

Manner of population projection

‘The regional population projected by the NSO based on 1995 censas results was em-

ployed. The following are the projection procedures,

1) Adoption of regional population projected by the NSO for the years 1995 to 2020
Amual growth rates of regional population projected by NSO were analyzed using
simplificd formula. The conservative growth rates were calculated reflecting
demographic characteristics of moderate decline of feriility and mortality rates
described in the 1995 Philippine Yearbook.

2) Application of ratio method for population projection of the province and munici-
palitics

k
Adopted formulais:  R(k) = R(O)H (1 +r—kris50)
i

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
province

R(0) = ratio in 1995 of the population of the province to that of the

region or of the population of the municipality to that of the

province

initial rate of change of the ratio

“k"th year from 1995

]
1l

The initial rate of change is derived based on the levels and trends of the ratio ob-
served in the 1970, 1980, 1990 and 1995 censuses.



3) Categorization of the province and municipalities to set initial rate (r)
Four standard types are prepared based on the trends of the rate () as ebserved in the
censuses of 1970, 1980, 1990 and 1995, Initial rate to be used for each 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 I and an initial rate of change (r) was estimated at
-0.0104.

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

above, assuming that the behaviors of past population development prevailed 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 1997 is presented in Table 8.3.1 covering all munici-
palities broken down to urban and rural arcas. Number of houscholds by target year was also

studied and included in Table 8.3.5, Supporting Report.

Table 8.3.1 Future Population by Urban and Rural Area by Muaicipality

Name of Municipality 1397 - 1003 20!9
Urban Rural Total Urban Rural Total Urban Rural Total

Baganga 13,7811 27,365 41,146 *'15,310] "0 30,404 45,714 16,990 33,740 50,7304
Banaybanay 11,045] 23,388 34.433] 12,459 26,382 38,841 14,032 29,722] 43,759
Boston 2,450, 8,135 10,735 2,719 9,248 11,967 3,013 10,250 13,263
ICaraga saiof 272206 32,706] . 6,000 - 30274] (36374 6,647 3},536] 40,183
fICateet ) 5.730] 22,373} 28,103] ' 6,326]: 24,703] © 31,029 6,917 27,244 34,221
EGavemorGenemso 9.846] 32,876} - 42,722 10823] ¢ 36,037 46960 11,883 39,678] 51,561
Il).xpon 18,285 34,158 52,443 20,310 317.941 58,251 22,533 42,004] 64,627
IlManay 8,082] 28,603 36,685 8938 - 31,809] 40,797 9,983 35,333 ‘45316
Mati {Capital) 43,698] 52,620 96,3188 47.488] . 52,i85] 104,673 51,551 62,0778 113,628
San [sidro 9,458 21,838 31,296 10,4651 ° 24,163 34,628 11,566 26,705 3821
YTarragona 4.608] 15597 20,605 5,21¢ 18,090] 23300 5,885 20,430 26,315

Provincial Total 132.393] 194,849) 421,242] 146,098] 326,336F 471,434] 161,065] 360,809] 521,874

8.3.2 School Envellment Projection

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

rolling in elementary and high school levels for all municipalities is derived.
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School age population is extrapolaied from the NSO age group classification of 5-9, 10-14
and 15-19 years old bracket by municipality. The age group for the elementary leve! is from
7 to 13 years, while that for the high school lovel is from 14 to 17 years. ‘The percentages of

school age population for the target years are based on the exisling composition or structure
of the 1990 poputation,

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
parlicipation rate by target year varies depending on the socio-economic condition of the
provinee. Generally, an improved economy will result to a higher participation rate. Vor the

provinee, an increase in the participation rate in both private and public schools is forescen
by year 2010.

“the number of public school students by target year is then derived from the projected num-
ber of children who will attend school. A participation rate for public schoo! enrollment is
established based on the exisling participation rate of public school students to the total
school age population. The existing participation rate is applied in 2000 and an increase of

3% from the 2000 rate in 2010 (details are referred fo Table 8.3.6, Supporting Report).

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

year. A total of 119,000 and 135,000 public school students is estimated to enroll for years
2000 and 2019, respectively.

Table 8.3.2 Projeeted Public School Enrollment and Number of
Public Utilities by Municipality

oo T Number of Pubtic School Student ' Number of Publie Utilities
Name of Municipality [oo7 T 2003 | 2610 "] 1997 | 3003 2010
Baganga 10,256 11,331 13,008 6 9 17
Banaybanay 7,766 - 8,746 - 93853 - 4 4 10 .
Boston 3407] 3,187 3,557 0 4 6 3!
Caraga 8,990] :  10,0058] - 11,445 4 5 10
Cateel 7,517 8,282 9,231 - 4 b 11

Govemor Gencroso 11,213 12,306] 14271l 3 3 9
Lupon 12,856 14,262 16,902 3 6 12
Manay 8,416 9,314 10477 3 3 7
Mati (Capital) 25,123 27,247 29,578| 6 10 21
San Isidro 7,696 8,543 9,862 4 4 10
[Tamragona 4,293 4,858 7,315 ] 4 6-

Provincial Total 107,533 118,681 135,499 42 59 124
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8.3.5

8.4

8.4.1

Projection of the Number of Public Utilitics

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
plan and the hierarchy of urban settlements study serve as references in the projection. Bus

or jeepney terminals are considered in major transport routes of the provinee.

Seventeen (17) bus terminal are planned to be constructed by year 2000, and another 65 by
the year 2010. Refer to Table 8.3.2 for the number of public utilitics by municipality by
target year {dctails are referred to Supporting Report).

Planning Area and its Projected Population for Sewerage

Urban areas with more than 10,000 population provided by Level 1§ water supply systems in

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

tien to be served.

Only 6 municipalities with a total urban population of 161,000 are considered (refer to Table
8.5.5).

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

The number of urban houscholds in 2000 is the potential houscholds for the planning (refer
to Table 8.3.5, Supporting Report).

Types of Facilities and Implementation Criteria

in principlc,' types‘of facilities and their implementation criteria as prescribed in the NSMP
ar¢ 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 sector projects.
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{1) Urban water supply
Prevailing situation of urban water supply in each municipality was first reviewed mainly
focusing on existing water sources and magnitude of scrvice coverage. Planned/on-going
projects for concemed municipalities were also studied and reflected on PW4SP plan-
ning, with due attention to merging of municipalities into an integrated water supply
systeny. Potential water source for future development was then cvaluated based on the
study results in Chapter 7, taking into account the possibility to utilize untapped spring
sources.  Recommendations arising from these sludies were also incorporated for fur-

theranee of water supply development.

Aforementioned studies were carried out by following sequence:

- Review of cxisling water supply systems and water sources,

- Review of planned/on-going projects,

- Establishment of planning conditions covering service level, wtilization of existing
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 I1I and II systems in urban area is utilizing spring
sources. The municipalities of Baganga, Lupon, Mati and San Isidro arc\ scrved by
WD with spring and deep well sources, while the municipalities of Caraga, Governor

Generoso and Manay have Level I systems operated by either municipality or local
community,

The remaining 4 municipalities, namely Banaybanay, Boston, Cateel and Tarragona,

do not have Levet 111 system and are served by Level 11 system andfor Level 1 facilities.

Population served by Level Il systems range from about 1,500 persons in Governor

Generoso and Manay to 2,800 persons in Lupon, while Mati has scrved population of
abowt 14,500 persons.

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

compared to deep well with electric motor pump.

2) Review of planned/on-going projects

There is no plan or on-going project in the province.
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3} Establishment of planning conditions

a.

Service level

It shall be noted that a national poticy for urban water supply is a Level 11 sys-
tem, in general as the most suitable measure. Therefore, for the invesiment
needs of the sector development, it is assumed in this PW4SP that underserved
and/or unserved vrban population at present and in the future will be provided
with individual house connections, However, it does not intend to exclude from

being implemented Level I and Il facilities in urban arcas as individual cases in

the future

Utilization of existing facilitics
The cxisting Level T and 11 facilities are considered to be utilized during the

Phase I period. However, the population served by these facilities are assuined

to be absorbed by Level 1 service in Phase 11
Water sources
Possibility/availability to utilize surface water and groundwater (spring and decp

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

From the viewpoints of cost effectiveness 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 decep wells for water source is regarded as

the second priority in principle. Surface water is, on the other hand, not adopted

- at this moment, becauyse of large capital investment requirements and complex-

ity of surface water treatment.

_ Water source development study revealed that most of the municipalities in the

planning area have high 'poieniial of spring development. Among the various
identified untapped springs in 5 municipalitics: Boston, Cateel, Governor Gen-
eroso, Lupon and Mati, have so far favorable spring sources suitable for Level 111

system (details are referred to in Supporting Report).
Table 8.4.1 presents a summary of potential water source together with water

supply conditions of the existing systems. The magnitude of water supply cov-

erage varies from about 1,500 persdns to 14,500 persons by municipality.

g-1s



____Table 8.4.1 Potential Water Source for Urban Water Supply

Tett i
Served Popalation XS0 | pentiat
in e Year SCEI |4 or Source
Nane of Munloipality Municipality i Renwrks
" Deep Brep
Levd Bl Otlers | Votal [ Speingt (o0 &iﬂg Wil B
Dagrmga - 2201 39861 626 O OF O x [BddingWh -
Bowytaray 1 olTeAsl a0 oy ol o T
Boston 0 782 | o 0y B x [ )
[Caza 3,021 652 2om| U | O f O x [Padinglevlnt i
{Catod] 0] 23w 230f U] di ol x ‘
Governoe Goncroso 1477] 4647] 6124 0| 0] 0 % |ExdingLadn
% ot 285 Nige) m\ent o 0 [ x T [EddingWh
Moy 1,500 0] 2300 O 0| D] = |BdstingLewdiil
N (Capital) 13528 16789 37 O 0| 0] x |PdstingWD
San Isidro 0] 3605 SIES) o O O % |ExudingWD
Tarrapo 0 1,538 58] O ] il x

Note: 0 - Available; x - Not available,

With regard to deep well development, groundwater productivity was assumed

based on the study results of water sources in Chapter 7 and presented in Table

3.4.2. This planmming parameter is applied where deep well source is applied for

urban area.

Table 8.4.2 Groundwater Productivity

_ . : Groundwater
. ., | Specific Capacity|  Well Depth Productivity per

Name of Municipatity Qliter/scc/m) (meter) Deep wtz;lp

: {cu.w/16 Hy)
Baganga 1.19 30 685
Banaybanay 1.94 50 1,117
Boston -0.95 - 30 547
Caraga 0.66 50 380
Cateel 0.95 30 547
Governor Generoso 0.67 30 186
Lupon 0.81 . 70 467
tManay 1.11 30 639
IMati (Capital) 0.85 70 490
San Isidro -1.08 . 30 622
Tarragona 0.53 30 305

d. Number of systems

In principle, one (1) Level 1H{ system is considered for urban area of every mu-

nicipality. In the municipalities with an existing Leve! 111 systems, the exp}m-

sion of the syslem 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.



Possibility and necessity to merge service area of some neighboring municipali-

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

- waler source constraints, and

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

O&M cost/minimized number of technical staff,

Since the municipalities taken up in this PWA4SP are generally scattered through-
out the province, an individual system by municipality was reconunended.
However, Cateel and Lupon have very large scale untapped spring sourees and
thercfore have high potential to share their water to neighboring municipalitics,

provided that technical and financial feasibility shall be confirmed during the

feastbility study.

In addition to the above, any rural barangay/s being served by the existing urhan

Level 1Ml system are considered to continue throughout the future.

o

Rehabtlitation

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 for spring development and various untapped spring
sources favorable for urban water supply were identificd 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.
Amaong others, confirmation of possible/dependable yield throughout the year, cle-
vation and distance {rom the potential scrvice area as well as topographic conditions

to allow gravily flow of supply is indispensable.

Further study on system merging shall be made for some coastal municipalities with

reference to water source arrangements.

(2) Rural water supply
1) Service level
I The Level I systems are generally planned for rural areas where houses are scatiered

(deep and/or shallow wclls}. Spring development is excluded from the Level § plan-
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ning in view of cost effectivencss. Leve! I1 systems are considered where houses are

clustered and suitable untapped spring is available.

Scrvice level standards are setforth as 15 houscholds per source for Level 1 and §

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

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

basis in actual implementation,

Utilization of existing facilitics

‘The cxisting facilities/systems in all scrvice levels were considered 1o be utilized
throughout the future.

Water source

For Level 1 facilities, deep well construction is given priority wherever applicable in
view of safely 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 cvaluation results presented in Chapter 7. Conventional construction
method (driven well) may be employed under favorable Subsfrata or hydrogeologicat

conditions. The standard structure of wells in application of “open-hole diilling and

“gravel pack™ is presented in Figure 8.4.1, Supporting Report.

Table 8.4.3 Standard Specifications of Level I Wells

Specification Shaliow Well | Deep Well
Construction Method Open-hole drilling and gravel pack
Casing Diameter 50 mm 100 mmi
Borehole Diameter 150mm 200 mm
Ranges of Well Depth Standard Depth

0-20m 20m NA.
21-40m N.A. ' 30m
41-60m MN.A. 50m
6l-80m N.A. 70m

Profile between gravel packed well and natufai gravel packed well for Level I water
supply '

The open-hole drilling method is employed for the well construction to ensure
ground water yicld from adequate aquifer in provision of proper screen location and

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

3-18
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4)

5)

where well specifications are established in the specified arca with sufficient infor-

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

expeeted aquifer.

It is important to sludy on the polential area to adopt natural gravel method, which
can perform the same level of function as gravel-packed wells. Such arcas are usu-
ally limited to the upper stream of larger rivers in alluvial fans and altuvial plains.
The acrial 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 nceds of riser pipe diameter according to the water level of decp 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 aquifcr conditions.

Although, Maruei type decp well pump with a cylinder, currently used in the Philip-
pines, has operation experience up to 40 m in pumping water level, the diameter of
riser pipe shall be adjusted between 17 to 2-1/2” to mitigate required power at the

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

For Level 11 systems, only u}xtappcd springs suitable for water supply purpose are

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

Number of systems/facilitics
Number of Levet 1 wells is estimated based on the service level standard; while, the

number of springs coincides with the number of Level 11 systems.

Rehabilitation

Rehabilitation of existing Level 1 wells is not considered, since most of the existing

‘wells constructed by driving method are not suitable for rehabilitation to recover

their functions. However, minor repair work for handpump and concrete apron is a

_ requisite.



8.4.2 Sanitation

The conditions and assumplions are cstablished for the differemt sanitation components to

scrve as guides in the implementation of projects,

(1)

(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 latrine. While for Phase 1, flush and pour-flush

are planned considering the improvement of living 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 1 or IT water supply facili-
ties, only pour-flush and’or VIP and sanitary pit latrine are considered, while in urban ar-

eas with Level IE water supply systems, flush type toilets requiring a piped water con-

nection are included.

School toilets

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

The standard toilet facitity {1 building) with § units of toilet bowl to serve for 200 stu-
dents is adopted for the planning purpose, which is modified from FW4SP design to pro-

vide a shallow well as a water source.

Public toilets

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

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

‘The standard FW4SP design with 6-units of toitet bowl for the market is adopted. In this

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

elevated waler tank is provided.

8.43  Urban Sewerage

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

I for the himited urban arca (50% of wrban population served by Level III system for the mu-

nicipalities with urban poputation of mere than 10,000). It is practical to start the program
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8.4.4

8.5
8.5.1

fully using the existing facilities to allow for lower initial investment cost fhan slarting at

once a conventional sewerage system (refer to Figure 8.4.2 Staged Improvement in Sewage
Collection Method, Supporting Report).

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

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

achicved from combincd scwer to separate sewerage system.

Sewage treatment facilitics may range from community scale septic tank or imhoff tank to
acrated lagoon systems and to a more advanced treatment process such as oxidation ditch.
For this PW4SP, acrated 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 refusce collection
trucks required for the year 2000, A rated capacity of 5 cum truck/vehicle is considered for
calculation of required units of truck. Disposal of solid waste shall be studicd in detail
through investigations, F/8 and D/D. Unit solid waste generation for urban area 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 service level (Level 1 & Level II) to finally come up with physical

requirements,

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

- provingial sector targets,
- population projection by target year, and

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



Future requirements in terms of additional population to be served were then cstimated by
urban (Level [11) and rural (Level 1 & 11) area by municipality as a shorifall to mect the
population to be served in each target 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) Phasc I requirements

Additional service coverage was estimated as a shortfall of the population to be served in
Phase ¥ comparing with the population served in base year. In this connection, existing

facilitics both in urban and rural areas ar¢ assumed to be utilized during the Phase 1 period.

The utilization of untapped springs for Level 1 systems was given priotity during Phase |
period for rural water supply. At the time of this plan preparation, 49 untapped springs

in 6 municipalitics were identified.

(2) Phase II requirements

Additional service coverage was estimated as a shortfall of the population to be served in
Phase 1 comparing with the population served in Phase I. In this regard, existing facili-
ties in rural area were assumcd to be utilized through the two Phases, while urban popu-

fation served by Level 1 and If facilities in base year was assumed to be absorbed by
Level 1l service during Phase 1 period.

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

Through the Phase T development, approximately 90,100 petsons in the province will be
served by additional water supply services, of which 20,200 persons or 22% of the tofal will
be urban population and 69,900 persons or 78% will be rurat population.

In the Phase Il period, a fotal of 239,500 persons, of which 106,000 persons or 44% in urban
area and 133,500 persons or 56% in rural area, will be further benelited by water supply

services. This additional service coverage in urban area includes upgrade of service tevel for

56,400 persons scrved by Level 1 and I facilities in 1997.
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8.5.2  Sanpitation

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

facility is eslimated by urban and rural arca by municipality for the years 2000 and 2010,

The future service coverage and additional households to be served are estimated to meet
the provincial targels using the number of houschold served in the base year and the

number of households in larget years.

Additional number of households to be served by different type of facility by urban and
rural area by municipality is the shortfall of the number of houscholds te be served in
target years comparing with cither that in base year or in Phase I (details are referred to
‘Supponing Report). However, when the number of houscholds to be served in target

year/s is less than or cqual to that in base year, no additional number of houscholds to be

served is counted.

In the detérminalion of the number of households to be served by flush fypé'toilet, when
the number of houscholds to be served in the target year is bigger than in base year, the
target coverage is applied with conditions. When the target coverage is bigger than
Level 111 water supply coverage, the latter coverage is adopted, white ‘in the other case,

the target coverage is applied. In cases where the farget coverage is less than that in base

year, the base year coverage is adopted.

For Phase 1, any type of existing facilities both in urban and rural areas is to be utitized
during Phase I period. For Phase H, water-sealed toilet facilities in Phase I both in urban

and rural arcas are to be utilized.

The projccled number of served households at the end of the Phase | period is 72,200,
The additional households to be served fotaled to 17,800 of which 30% is urban
houscholds and 70% is rural houscholds. While at the end of Phasc Il period, the number
of served hous'ehol'ds is ]2i,300 with an additional households to be served ai 49,100,
Table 8.5.2 summarizes the number of houscholds to be served by target year for urban

and rural areas by municipality.
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{2} School toilets

‘The service coverage (number of public school students to be served) is estimated by
municipality for the years 2000 and 2010.

The future service coverage and additional number of students to be served are estimated

using the number of students served in the base year, the number of students in target

years and the provincial sector targets.

Additional number of studénts to be served by muﬁic'ipaiity is the shortfall of the number
of students to be served in targets comparing with either that in base yéar or in Phase [
{detaits are referred to Sdpponing Report). However, when the number of students to be

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

holds to be served is considered.

The existing facilitics are 1o be utilized during Phase I period, while the facilities in
Phase I are to be utilized during Phase H period.

The pfojccted number of served students at the end of Phase I period is 89,000. The addi- g
tional students to be served are 33,000, While at the end of Phase 1l ‘périod, the projected
number of served students is 128,700 with an additional students to be served at 39,700.

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

Table8.5.3  Additional Number of Public School Students to be Served
- by Target Year (School Toilets) ‘

Phase | Coverage (2003) - : . Phase Il Coverage (2010)

] Total No. of Std. No.of - | Add’l. No. of -'l;o'tal No.of Std. No.of | Add’l. Ne. of

Name of Municipality Public Scl;od! Public School | Public School Public S'ct.a'oo'l Public Scheol | Public School

Students Studentsto be | Studenisto be Stadents Students to be Students {o be

Senyed Served 1 Seoved i

Baganga 11,331 _ 8498 5.218 13,008 12,358 3.86

Danaybanay 8,746 . 6,560 : : 9,853 9,360 2,800

Baston 387 2,840 -~ 2,360 35571 3,379 539

(Caraga 10,005 - 1,504 4,464 11,445 10,873 3,369

Cateel 8,282 6,212 . 2,652 . 9.231 8,769 2,557

Governor Generdso 12,306 9,230 5,590 i4,271 13,557 4,127
ltuspon 14,262 10,657 3,577 16,902 16,057 5,360}

Manay 9,314 6,986 2,846 10,477 9,933 2,967

Mati (Capital) 21,247 20,435 4,115 29,578 28,099 1,664

San fsidro 8,543 5407 567 . 9,862 T 9369 2,962

{arragona 4,858 3644 1,524 7,315 6,949 3,308

Provincial Tofal 118,681 89,013 33,013 135,499 128,723 39,710
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(3) Public toilets

The scrvice coverage of public utilitics with sanitary toilet facility is cstimated by
muaicipality for the years 2000 and 2010.

The luture service coverage and additional coverage arc estimated using the existing
number of public utilities with sanitary toilets in the base year, the number of public

utilitics in larget years, and provincial sector targets,

The additional number of public utilitics with sanitary toilets needed by municipality is
the shortfall of the number of public utilities in target year comparing with cither the ex-

isting coverage or Phasc | coverage (details are referred to Supporting Report).

The existing sanitary faciliiics arc to be utilized duving Phase T period. The facilities in

Phase I are to be utilized during Phase I period.

The number of served public utilities at the end of Phasc I period is 49. The additional
public utilitics to be served are 26. While at the end of Phase I period, the number of
served public utilities is 124 with an additional public utilitics to be served at 75. Table

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

by target year.
Urban Sewerage

The service coverage in 2010 (Phase I1) is estimated for the municipalities with population of
more than 10,000 in urban arca 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 1L



Table 8.5.4 Additional Number of Public Utilities with Sanitary Toilets by Yarget Year

Phase [ Coverage (2003) Phase 11 Coverage (2010)
Name of Type Add'l. No.of | No.of Poblic| Add'l No.of | No.of Pablic
Munlcipality 4y Public Utility | Utllity with | Public Utitity | Utititles with
with Sanitary Sanltary with Sanitary Sanitary
Toilets Toilets Tollets Toilets
Public Market 1 2 3 N 3
Daganga Bus/Jeepney Terminal i 2 3 s
gang Parks/Playground i 2 5 7
Total 3 6 11 17
Public Markel 1 1 2
Bustleepney Terminal 1 2 2
3
anaybanay Parks/Playground 1 5 6
Total ] 4 6 10
Public Market | 1 3
Bus/Iecpney Terminal 1 1 2 3
! B vfop ——————_—_—_—"—Y— - - oo o1
osten Parks/Playground 1 1 4 5
. Total 3 4 7 11
Public Market 1 2 ] 3
Busfleepney Terminal 1 1 1 2
Caraga Parks/Playground 0 ] 4 5]
N o Total 3 4 6 e |
Public Market 1 ] 1 2
Bus/Jeepney Terminal 1 1 1 2
C . —
ateel Parks/Playground 1 L 2 5 7
Total 3 4 ? !
Public Market 1 1 1 2
Bus/Jecpney Terminal 1 1 1 2
G .
overnor Generoso Parks/Flayground vﬁ I 3 5
| Total 2 3 6 9
Public Market i 2 1 3
Lupon Bus/Jeepney Terminal i i | 2
P Parks/Playground ] 2 5 7
o Total 3 5 7 12
Public Market 1 ] 2
Bus/lcepney Terminal 1 1 1 2
N
fanay Parks/Playground ; 2 3
Total 1 3 4 7
Public Market 1 2 3 5
e Bus/leepney Terminal 1 2 1 3
Mati (Capital) Parks/Playground ] 4 9 13
Total 3 8 13 21
Public Market 1 : 2
. Bus/Jeepney Terminal ! 2 ] 3
San Isidro Parks/Playground i 4 5
Total } 4 6 10
Public Market ! 2 2
Tatragona Bus/Jeepney Terminal 1 ] 1
g Parks/Playground 1 1 2 3
Total 3 4 2 6
Public Market 8 i7 14 3
. Bus/Jeepney Terminal 11 15 12 27
Provincial Total 1\ IPlayzround 7 17 49 &
Total 20 49 75 124




‘Table 8.5.5 Population to be Served by Urban Sewerage in Phase 11

Urban
Name of Muoalcipality Population in Level 1T Water | Poputation to be
2010 Supply Coverage Served

Baganga L 16,590 16,141 8,495
Banaybanay 14,037 13,335 7,019
Governor Generoso 11,883 11,289 5,942
Lupon 22,533 21,400 11,267
Mati (Capital) 51,551 48,973 25,77¢6]
San Isidro 11,566 10,958 5,783
Provincial Total [ 161,065 153,012 64,282

8.54 Solid Waste

Futusre requirements in the sub-sector are studied giving priority to urban area for the Phasc 1.

Staged improvement for the rural arca shall be studied in the future.

Service coverage in Phase I is assumed to be 75% with reference to the current service cav-

erage of 64%. Additional service coverage in Phase I is calculated as a shortfall of target

coverage in Phase I comparing with existing service coverage. Table 8.5.6 presents addi-

tional service coverage for Phase I in the urban area.

Table 8.5.6 Additional Number of Urban Households to be Served
by Municipal Solid Waste System in Phase I

No. of Urban Phase I Coverage (20063) ]
. Households Urban Add'%, No. of
Name of Muaicipality . No. of Urban Urban
Served in the Households
Households Houscholds to be
Base Year Coverage

Served
Baganga 1,851 2,814 11 260
Banaybanay - 832 2,324 1,743 911
I|Boston 244 S07 381 137
ICaraga 809 1,158 869 60
Cateel - 791 1,182 887 96
lGovemor Generoso 1,107 2,054 1,541 434
Lupon 2,521 3,803 2,853 332
Manay 996 1,683 1,263 267
Mati (Capital) 5,376 9,293 - 6,9701 . 1,594
San Isidro 897 1,997 1,498 601
[Tarragona 618 1,010 738 144
Provincial Total | 16,042] 27,825 20,874} 4,832




8.6
8.6.1

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

(H

2)

(3)

Required facilitics
Water supply facilitics required by service leve! were ¢stimated by urban and rural area

by municipality based on the additional service coverage by target year and summarized
in Table 8.6.1 (details are referred to Supporting Report).

Urban water suoply:

Physical requirements of Level 111 systems arc 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 new system. Number of
water sources was also cstimated based on the water source evaluation results in Chapter

7 (Water Source Development)

Rural waler supply:

Physical requirements of Level 1T systems are estimated as the number of systems and
number of communal faucets, while that of Level | wells are estimated as the number of
wells with classification of deep and shallow wells. Deep wells are further subdivided in

terms of three different standard depths based on the water source evaluation results,

Furthermore, as for Level T facilities, in this PW4SP, 70% of the tolal required facilities
will be implemented by public (LGUs) and 30% of these public Level T facilities will be

allocaled to spring development.

Rehabilitation
Rehabilitation requirements are estimated as 10% of the total number of deep wells to be
constructed under PW4SP. Rchabilitation work is mainly redevclopment of wells by

means of air surging, while minor repair of concrete apron and handpump was considered

to be undertaken by respective beneficiary organizations.

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

considered necessary for the provincial govemment to conduct various activilies of

PW4SP implementation;

Transporiation- service vehicle,
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Office equipment- computer with printer, typewriter, mimeo machine, scanning ma-
chine and copicr.
Field equipment-  water testing kit, sound system, tape recorder and tools for mainienance.

For urban water supply, no hardware was considered.

Well drilling and rchabilitation equipment:

As a reference information, necessary types and number of well drilling and rehabilita-

tion cquipment were studied considering the existing equipment of sector agencies in the
province.

During the Phase I period, a total of 51 Level 1 deep wells shall be newly constructed and
10% of these deep wells shall be rehabilitated annually. Although there 2 units of truck-

mounted percussion drilling rig available at DPWH-DEO in the province, these were

purchased in early 1980.

Therefore, one set of drilling rigs (medium size percussion type) together with 1 set of
well rehabilitation equipment, 1 unit of support vehicles for well rehabilitation and 1
units of service trucks for deep well construction shall be mobilizedfprocured cither by

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

Setection of well drilling machine

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

chine and cost effectiveness.

From the technical viewpoint, gcqlogical conditions in th.c province allow for the use of
either rotary or percussion type dr:i!lihg‘machine (no rock drilling is expected). White, in
view of economical and O&M expeﬁcnce on the machiné in the local area, a percussion
type is recommendable. Although, the rotary type machine is quite effective to reduce
construction period under soft soil condition, but special training on mad-circulation,
handling manner, etc. are required together with additional equipment and materials
comparing with pefcussion type. The drilling speed of the percussion type is rather slow,

but has advantages in driiling boulder and cobbles formations.

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

the long-term development period.

(4} Laboratory

Requircd Building:

Fo ensure potability of drinking water supplies, a new laboratory facility in Baganga to
cover {he far-flung towns of Boston, Catecl, Caraga and also Baganga will be provided
because of the difficulty of transporting the water samples to Mati. Water samples have
to be examined on time to avoid unpredictable changes of the quality due to long storage
{details are referred to 8.6.1, Supporting Report). The new building will have a floor
area of 57m’ to house an examining laboratory, an office space, a storage room and a

toilet. Water and power supplics will be provided.

Instrument/Equipment and Other Laboratory Accessory:

Two (2} sets of instrument/equipment will be necessary to undertake regular water qual-
ity monitoring and surveillance activities. The distribution would be: 1 sel for the up-
grading of the existing provinecial laboratory, and the other set, {0 the new laboratory.
The new laboratory will also be provided with laboratory accessories such as sink,

working table, etc. The following are the requirements:

Upgrading of
Item Unit  Existing Laboratory New Laboratory
t.  Instrument/Equipment
Turbidity meter set 1 1
Color meter sct | 1
pH/Residual chlorine checker set i 1
Incubator set X 1
Refrigerator st 1 1
Sterilizer set X 1
Portable water quality testing kit set 1 I
Electric stove set i i
Range hood set 1 I
2. Glassware/Chemical set 1 1
3. Accessory
Sink set X 1
Working table ‘set X 1
Shelf set X 1
Office desk set X 1
Chair ' set X |



8.6.2

8.6.3

Sasnitation

This sub-section refers to physical requirements by target year covering household, school

and public toilet facilities. Table 8.6.2 presents the required sanitation facilities by target

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

(D

(3

Household toilets
Future requirements in the number of houschold toilets by different type for urban and
rural arcas are estimated based on the additional houscholds to be served by type of

facilily both for urban and rural arcas by target year (details are referred to Supporiing
Report).

(2) School toilets
The future requirements in the number of toilet facilities are estimated based on the stan-
dard number of students to be served by a S-unit standard facitity and the additional stu-

dents 1o be scrved by target year {details ave referred to Supporting Report).

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

the percentage share of urban and rural population.

Public toilets

Future requirements in the number of toitet facilitics are estimated based on the addi-
tional number of toilets for public markets and bus/jeepney terminals located in urban ar-

eas {details are referred to Supporting Report).

Urban Sewerage and Solid Waste

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

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 I. Eleven (11) additional units of truck are required to meet assumed service

coverage as reflected in Table 8.6.3.
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8.7

Table 8.6.3 Number of Refuse Collection Trucks Required in Phasc I

3

, Estimated Daily
Name of Munlcipality Aﬁg;;?;g?sgiﬁf' Amount of Refusc to N“,?.; ?;l;(olgfﬂ:::gm
be Generated, (K 1

Baganga N e 260 . sy 1
Banaybanay | 911 £2.11 I SR
Boston ) 137 88| 1
Caraga 60 26 l
Cateel o _ 96 41 1 B
Governor Generoso 434 182 1 ]
Lupon _ 332 139 i o
Manay 267 112 1
Mati {Capital) 1,594 667 1
San Isidro 601 252 1 o
‘Tarragona 140 59 1
| Provincial Total 5,832] 2,026 11

Identification of Priovity Projects for Medium-Term Development Plan

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

indicates the direction of development effort for implementing PW4SP with municipal

priorities.

Specilic projects shall be selected subject to detailed studies and rather not discussed in pro-
vincial master plan. In addition, pertinent information to identify priority projects is not

avaitable both at provincial and municipal level during this PW4SP preparation, except some

WDs for future expansion work.

The genceral criteria for identifying priority projects as guide for implementing the PW4SP

arc summarized below,

The first level of priority should be given to projects with positive feasibility studies and
identified funding. Next level of pribrity would be given to projects with positive feasibility
studies, although no funding sourée has I'J"een identified. The fhird level should be those for
which feasibility studjr has been conducted. Within eaoh level, if funds were insufficient, 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 prepared by the implementors.
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Duc attention shall be paid 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 evaluation of scctor
components for concermed municipalitics {which is studied in the financial arrangemicnts,

Chapter 1) may be used for implementation arrangements.
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