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PAST FINANCIAL PERFOMANCE IN WATER SUPPLY AND SANITATION

General

Based on the Focal Government Code of 1991 and NEDA Board Resolution No. 4 (199, the
locally funded programs and projects for the water supply and sanitation sector have been de-
volved from the central govermment agencics to the LGUs since 1992, However, the central
government stilt retains its role of providing support to L.GUs in the form of technical, insti-

tution-building and Himited financial assistance,

‘The financial arrangements conducted, since the sccior's devolution to the 1.GUs, by the
province with a special attention o the subject sector are reviewed and discussed in this
chapter. The past expericnce is the basis to seck for appropriate financial arrangements for
the medium term development. The essential study components are: (13 LGUS” past finauncial
performance; (2) past public investment and present plans; (3) LGUs’ present financing
sources and management participation in the scetor, (4) exisling practices by the LGLUs on

cost recovery and {5) alfordability by uscrs.
L.GU’s Past Financial Performance

The provincial government’s past financial performance {rom the year 1994 to 1998 was in-
vestigated. Actual financial data were obtained for the years 1994 1o 1997, while the financial
figures in 1998 are only budgetary cstimates. Likewise, the municipalitics’ past {inancial per-

tormance in the same period (1994 to 1998) is included in the Supporting Report.
Sources and Uscs of Funds
(1) Sources of Funds in the Province

The sources of income of the LGU are Tntemal Revenue Allotments (JRA), local tax
revenues, non-tax revenugs such as grants, aids and subsidies, as shown below. At the

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

(a) IRA — the amount allotted by the National Govemnment to different provinces, munici-
palities and barangays. A standard formula is used, which considers parameters such

as population, land area, number of barangays, cost of devolved national functions, and

other factors.



(b} Tax Revenues ~ mainly consist of real property tax, accounting for an average of
18.7% ol the total income of the provinee.

(¢) Grants, Aids and Subsidics - assisted by HCA, UNDP, UNICEF, ¢tc. and the NDCC
(Catamity Fund {rom the Central Government during foods or whenever the provinee
is declared as calanmity arca).

(d) Incame from the operation of economie enterprises of the provinee

Based on the Local Government Code of 1991, 40% of the national intemal revenue taxes
of the 3™ fiscal year preceding the current year (from 1994 onwards) is allocated to the
LGUs nationwide, specifically to the administrative units of (1) provinee {23%); (2) city
(23%); (3) municipahity (34%), and barangay (20%). Further, respective 1RAs in differ-

cnt administrative levels are allotted to alk administrative units concerned.

Table 6.2.1 presents the income and expenditures of Agusan del Norte during the period
of 1994-1998. Local tax revenues, which were 18.7% of the total income of the province,
consist of real properly tax, business taxes and licenses, and miscellancous taxes, IRA's
share to total incone was §1.3% in annual average, which indicates that the province has

historically been dependent on the IRA with its low tax and non-fax revenue collections.

Another source of provincial income is that from the operation of its economic enter-
prises. By law, the profils from cconomic enderprises are put in the general fund. In
1997, these cconomic enterprises were subsidized by the province. Fhe existing cco-

nomic enlerprises of the Agusan del Norte include:

Provinctal Reproduction Center - business center (dissolved in 1998)
Eguipment Rental Operations — Motor Pool

Pagkain ng Bayan -- Agriculture

Pagkain ng Bayan — Fishpond

Provineial Agricultural Demonstration

Marble Industry

Citronelta Oil Production

Provincial Economic Assistance Loan Program

In order to mobilize fund sourcing, the 1987 Constitution and the 1991 Local Govemment

code granted the Provincial Government to have its initiative 10 creale new revenue

SQUrCes.
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Table 6.2.1 lncome and Expenditures, 1994-1998

Current Operating Lypendi-

s
1.1 Personal Services
1.2 MOQE
2 Canital Quitay
3 Nen-Qffice
4. 5% Budgetary Rescive

Met Income:

93,316,133.92

72,564,701.93
200731,431.9%

242687672
26,812,340.1

(3,600.435.65)

120,666,963.89

£5,432,055.05
35233903 23

2,064,525.63
33,108,337.08

(24,589,670.00)

117,606,600.08

94,435,955.62
23.230041 .46

95741820
33,1G8,890.20

{13,203,073.90)

160,769,221 .08

123,971,741.18
36,797.479.90

12,703,368 48
11,205,712.92

(1.062,416.30)

(o Povince ] 1994 oees T Tvees T oer 199
Reveipts P13,86491500 | 130,250,156 61 128,529,229.58 | 183,610,891 36 223334170 50
1. TaxRevenue 31385391500 | 131,250,156.61 138,529,220.58 | 183,610871.36 22323117650
1.l IRA 94,366,492.00 | 104,301,297.00 | 112,029.795.00 | 150,358,686 00 168,261 86000
1.2 Focal Revenues 19,387,423.00 27,143 859 .61 26,497,434 58 313282205 16 S7.072.306 50
2. QOperating and Miscetiancous - - -

Revenues
3. Capital Revemies N - )
i Grants and Aids 1 1,000.00 R
Expenditures 122,555,351.35 155,839,826 02 151,732,308.48 184,678,307 48

240042220704

15.173,160 20
2281301499

(L6,60R,048 20y

6.2.2

Source: rovincial Treasurer's Office

(2) Uses of Funds in the Province

Aclual expenditures of the provinctal government during the period from 1994 10 1997

show that persenncl expenses were major parts with an average of 68% to the total reve-

nue. Maintcnance and eperating expenses of the provinee was 17%.

In addition, the

province has a capital outlay with an average of 1.8% to the total revenue. ‘The funds for

the water supply sector were part of the capital outlays of the provinee.

From 1994 to 1997, the province had a nct loss from ils operations. The province has

likewisc projected a net loss of £16.6 million in 1998 from operations of P21.37 nullion,

after deducting the projected capital outlay and non-office expenditures amounting to

P15.17 million.

Availability of Funds

As previously noted, the IRA comprises 81.3% of the total income of the provinee, which is

tapped to finance mo_ét of its expenditures including capital outlays and ¢ven non-office ex-

penses (incidental). According to the Provincial Treasurer’s Office, the amount of IRA that

will be reccived by the province is known in advance before the end of the preceding year.

Thus, for budgeting purposes, the provinee just uses the actual amount of IRA it received in



ihe preceding year as 1ts estimate of IRA for the budget year, In the case where the IRA re-

ceived is larper than that of the preceding year, the province prepaces a supplemental budget.

Table 6.2.2 presents the historical IRA of the provincial govermment and its municipalitics
between 1994 and budget year 1998, As shown, the TRA of the provinge was 0,82% of the
provincial 1RA nationwide in the period 1994-1997 and budget year 1998, While, the tola)
amount of IRA allotted to all its municipalitics in the years 1994-1998 was 0.65%. The IRA
percentage of cach municipalify to total municipal IRA nationwide s presented in Table

6.2.2, Supporting Report.

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

are made.

Based on (he income stateinent of the province, available funds of the pravince arc mainly
spent to cover personne] salaries, benefits, the MOOE and capital expenditures. The provin-
cial government’s combined tncome from IRA and its tax, and non-tax revenues are just suf-
ficicnt for its operating, capital and non-office expenses. Thus, there is little surplus income

that can be tapped for additional capital expenditures,

For the planned capital expenditures of the province, 20% Development Fund (DF) of the
IRA are appropriated. The percentages allotted as the DF are the minimum requirement that

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

Table 6.2.3 presents allotted funds for capital expenditures (20% DF) betwveen 1994 and 1998.
Referring to the amount of aclual expendituces from 1994 to 1997 in use of 20% DF of the
province, the allotted DFs were sufticient to cover the actual expenditures. In 1998, it is pro-
Jected that the DI may be adequate to cover the capital expenditures of the provinee, since the
projected figure is equivalent to (he amount of capital outlays, There were no loans incurred,

while the province received grants amounting to B11,000 in 1994 (refer to Table 6.2.1).
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Table 6.2.2 Internal Revenuce Allotnient to the Provinee, 1994-1998

[ 1 NI 1995 | 1996 [ 57 | 1993
= |t National Towl of IRA 46,753,000,600.00 5%,202,800,000 00 53.022.‘)90,000.‘0] 711,049,000,000.00] 80,9%,763,00:.00
5 {a} [RA 10 a1l Provinces 11,498,994,193.00) 12,620.641,00000| 13,755011,803.00| 17.813,547.24600] 20,054,018,973 04
kG b IRA 1o all Munici- 16,325,288,074.00F 18.768,952,000 00| 19607715553 00] 24,843.688.251.00] 28245815434 Oy
- patitics

i IRA 1o Agosan del Nonte
(1} Tonal: (23 + (3) 200,102.467.00 220,115,977.00 240,419,151.00 315,730,602 .00 355,883,504 001
(2) Provineial Goven- 94,466,492 0D 104,101,297.00 §12,0629,795.00/ §50,358,686.00 168,261 300.60)
ment
Pereentage 2gainst (a) 082% 0.83% D.81% 1.34% 0842
(3) Municipalitics 105,635.975.00 116,014,680.00 128,419,358.00 165,371,916.00 187,621.644.00
§ Percentage against (b) 0.65% 0.63% 0.65% D.67% 0 GO
z
.—t_q Tatat bocome of the Pro- 113,864,915.45 133.250,156.6} 138,529,229.58 183,610,801.30 22533156 30
11 vincral Governmwent
Percertage of (IRA 83% 9% 81% 823 750
Total Income of Munici 125,034,358.658 143,163,539.61 154,918,192.58 193,624,121 30 244 693,900 50
IV pakitics
Percentage of IRA 84% 81% 83% 83% 179
VoOIRA 0 Municipalitics* *
TOTAL 105,635,895.00 116,014,680.00 12R,A19,358.00 165,311,916 00 ER7.621,611.00
& Bucnavista 15,881,0687.00 17,945,191.00 19,236,876.00 24,924,856.00 28,741,500.000
= | Cabadbaran 13,970,825.00 15,161,092.00 18,004,465.00 22,875,644.00 26,025,429.00
el Carmen 7,155223.00 7.920,028.00 9.839,393.00 12,245,446.00 13,898.673.00
2 | sabonga 9,961,623.00 10,959,820.00 11,750,528 .00 14,854,965.00 16,858,504.00
§_‘ Kitcharao 7.415.487.00 6,174,032 00 8,785883 .00 11,202,364.00 12.674,393.00)
1as Nieves 13,26%,231.00 14,472,394.00 15,398,610.00 20,680,159.00 23,549,331.00,
Magatlanes 6,182,932.00 6,892,595.00 7,472,912.00 9,517,426.00 $0,768.025.00)
Nasipit 10.,690,118.00 11.999,439.00 12,373,420.00 15,746,865.00 17.821,000.00!
R T. Romualdez 5,603,232.00 6,201,052.60 6,693,518.00 8,865,984.00 10,020,307.00)
Santiage 8,159.911.00 8,975,055.00 2,624,40%.00 13,287,142.00 $5.021,3571.Q0)
Tubay 7,341,166.00 8,1§3,975.00 8,732,315.00 11,171,060.06) 12,643,522.00)
Sources:

Depatiment of Budget and Management, {2) Bureau of Local Government Finance (DDOF) and (3} Provincial
Annual Repott.
Notes

* IRA to Barangays is not included.
** Figures in bracket are shares (%) in the total of ali municipalities in the

province,

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

Linit: Pesos

- o - Expenditures
Year IRA of the Province 20% DF orI:ZO% by Surplusi{eficit)
{2} ) ©
1994 94,466,492 00 18,893,298.40 - - o
1955 104,101,297.00 20,320,359.40 17,882,279.00 2,937,980.40
ﬁﬁﬁﬁﬁ 1996 112,029,795.00 22,405,959.00 18,047,664 50 435229450 |
1997 150,358,686.00 —30,071,737.20 21,067,56527 900417193 |
1998 168,261,860.00 33,652,37200 33.652,31200 -

Note: Data Source: Table 6.2.2, Capital expenditures; Figures in 1998 are projected.



6.2.3

6.3

Financial Indicators

In order to determine the debt servicing capability of the province, the formula used by the
Burcay of Local Government Finance (BLGEF) under the Department of Finance (IDF) was
cmployed. 1t takes wite account the regutar income of the LGU refeiring to revenues (real
property and business taxes), receipts from cconomic enterprises, and {ees and charges that

are collected regularly.  Recapts from borrowings, grants and inter-fund (ransfers are not

considered as regular income.

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

Policy Governing Board Resolution 4-95,

DSC =[{RINC | (1+AGR) + RINC 1} + IRA 2] x 20% - AMORT
Where;

DSC = debt servicing capacity of the L.GU

RENC = regular income

AGR = average growth rate

IRA = internal revenue atlotnent

2075 = debt servicing ceiling percentage imposed by the Local Government Code of 1991 un-
der Section 324 (b).

AMORT = amortization of the LGU’s outstanding loan
I =current year

2 =preceding year

Based on the above formula, the amount of the debt servicing capacity of the provincial gov-
crnment was computed 1o be P45.1 million for the year 1998, This amount reflects the
maximum loan that can be availed of from MDE. It is reported that there exists a loan amor-

tization at present. ‘The local tax income and IRA of the province are projected at #57.07

mitllion and R168.26 mitlion, respectively.
Past Public Investment and Present Plans

Past and Current Annual Investinent Plans

The past and recent development of the water supply and sanitation sector in the province was
undertaken by the provincial govermment and DPWH. ‘The fund from the CDF {Coﬁn(rywide

Development Fund) was also availed of. Water supply sector obtained £ §8.1 million in a

6-6
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total during the period 1995-1998, while sanitation sector only P 201,900, Thus, actual
amount of public invesiments to the WATSAN sector amounted to P88.4 million. {refer to
Table 6.3.1). The largest investment registered so far is those for Level HI water supply with
an aggregate amount of #5318 million during he said period, followed by Level }and Lovet

Il water supply with £ 22.33 million and P 11.57 millian, respectively.

Table 6.3.1 Previous Sector Investment (o the Province by Concerneit Agencics

| Vunding Catcgory - 19951998 T
___Ageney Vunds | Leval | levddll | Levellit | ,,Sﬂﬂﬂg[:,ﬁmﬂf{ﬁm! -
DILG ] B 7 R o

DPWR Forgignfundy | 7T 1 I ]
| Local Fund 2) — Bl I - R P
PROVINCE | Provincial Govemment) U P S o

| Municipal Govesnment e b 100000 |

MUNICIPARDIY | © T e , ) —
OWMERSY . . | 8816820000 1 _
fora, | 22,331,30000 | 11,565900.00 1 53,180,000.00 | 88,169,200.00 } 201,900.06 |

Souree: Provincial Government and Agencies

Note: There is no available breakdown by agency. Figures are combined funds from DPWH {For-

cign‘Local), Province, Municipalities and CDF.
(1} Budgetary Allocation to the Sector

The Budget Office of the province consolidates the budget proposal submiticd by all of-
fices of the Provincial Government. While, the DBM issucs a Local Budget Memoran-
dum every October of the preceding budget year to guide the provinces in their budget

preparation. The scctor obtains allotment from the 20% DY altocation by the Provincial

Development Council (PDC).

Once, the budgetary arrangement is completed, the local chief exccutive (Governor) en-
dorscs it to the SP for approval and appropriation. The SP usually approves the budget,
ideally before Janﬂary of the budget year. In case the budget is not approved, the prov-

Ince operates on a re-cpacled budget, which is based on the last year's budget, until the

budget for the current year is approved.

(2) Capital llixpendi[urcs in the Sector

The projects programmed for implementation in the province by scclor, by funding
source, and by implementing agency are consolidated and presented by the PPDO in the
Provinctal Annual Investment Plan (AIP). ‘The AIP is based on the planned investment of

the province, as well as on the submission to the PPDO from the municipalities on their



planned investments for the coming year. The AIPs of Agusan del Norte for the Sector

from 1995 1o 1998 ar¢ summarized in Tables 6.3.2 and 6.3.3.

Table 6.3.2 shows the annual planned activities in the water supply scetor; the corre-
sponding funding sources and the amount of investment from 1995 to 1998, while Table
6.3.3 summarizes annual sector invesiments by scrvice level, Levels [ & T had the
targest fund allocation, particularly in 1998 with the amount of around P44.78 million
mainly from DBPABP loans. During the pertod 1995 to 1998, a cumulbative amount of
R91.6 million was planned to be mainly invested for water supply (P91.48 million), while

only £#163,200 was planned for sanitation.

In the AIP of the provinee, a total investment cost of £91.6 million was planned both for
watcr supply and saniation sector during the period of 1995-1998. But, the actual cxpen-
ditures for the seetor out of the 20% DF of the province were very small with 3.6 million
or only 3.9% of the required investments. (refer to Table 6.3.4). There is a further need to
clarify which of the planned investments were im;ﬂcmcnlcd and funded from any of the
available sources such as local funds (provincial and municipal gevernment) and foreign

(unds.

The AIP of the province for the years between 1996 and 1998 included the repair and
mainienance ttems of water supply facilitics. However, no such items were included in

1995, It is imporlant to consider the budget for repair and maintenance of the facilitics.
Past aud Current Breakdewa of 20% Development Fund

The allecation of the 20% DF is guided by DILG Memorandum Circular No.95-215 as
amended by Memorandum Circular No. 96-263 issuing ‘the Policies and Guidelines on the

Utilization of the DF and other related matters’.

As presented in Table 6.3.4, the infrastructure sector obtained 78% of the DI in 1998 (i.c.
1'26.29 nullion owt of P33.65 willion}. However, water supply and sanitation sector’s share

was very minimal with only 3.5% of the DI in the annual average.

Pl
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Table 6.3.2 Ammual Investment Plan

| )

__Unit. "000 Pesos

I —_ 1995 [ 1996 1991 _Mousl [ % Share |
Corstruction {DW, SW, Spring Box, Reservolr, Tank)
Various | ocal Funding 1,000 .00 405.60 2.545.00 15,080,060 19,030 00 2T
r(‘c-ns!mc{io_n of Rain Collcctois/Water Tanks - e o i_ —:7 ‘:7:;
Develop Spring Sourees
Mational 10070 4,200.00 4,300 70 340
Various Facal Punding o I
Spring Development with 1 2
National/Local Fueding 320,90 2.500.00 TRES00(  11,50590 [
Varous Local Funding I ]
Spring Development with 1.3 R I o
Spring Development with Pipes, Water Tank
Construction Levels 2/3
Natianal 3690000 36,900.00 1027
Mainterance/Rchab/lmprove LI/L2/EI & SO 281.00 270.00F  16,250.00| 16831.00F 1837
 Expansion 12413 18.70 3,25000 3,288 10 339
Construg lion of Health CenteriSanitation-Barangay . 163.20 R 6320 612
Water disinfoction'Chlorination of water sources
- 14 Mun.
Constroclion of Water Reserveir-Bunawan Dist. Hosp.
Water Supply for Provineial Resetdemen Project Site
Total 1,000.00 1,310.10 ss00] 23,595.00] 91620100 100 .04

Source:

Agusan def Norte Annual Investment Programs, 1995 {0 1998

Tabtle 6.3.3 Secior Allocation in the Annual Investment Plan

L)'niir ‘000 Pesos

Ftem 1995 1996 1597 1998 lotal

Level ]

Forcign Assisted {Nattonal , Local)  [(Wational, Local, CDF) [{Natioeal, Local, DCED
_ Lecal 1,000.00 506.30 2,545.00 19,280.00 2333100
Level 2/3

Local

Loan - DBPA.BP 32090 2,900.00 44,785.00 4800300
Eapansion 18.70 - 3,250.00 3,283.70
RepainMaintenance - 281.00 274300 16,220.00 16,831.070
Special Watee Supply Projects i ‘ S
{Gov't. Centers, Hosp) - Loval 2480 ” ] .30
Health Cen}ers - 163.20 - - 161 30
(Water Quality - - - -
Total-Waier Supply 1,000.00 1,171.70 51500 83,595.00 91,451.79
Total-Sanitation (ealth) - 163.20 - - 163 20
{ Toul . 1,000.00 1,334.90 5,715.00 $3,505.00 91,6150

Source: Provincial Planning and Development Office

Table 6.3.4 Allocation ef the 20% Development Fund, 1995-1998

Unit: Pesos

T - ___ Actual Expenditures T ]
, 20% Dev'e. R . . , % of Waler
Year Fund Social Devel- Rgoncmlc Infrastructore Water Sub-Total Supply to

o opment Development Suapply 20%, DF
1395 | 2082025940 | 600214459 | 350398779 | 1007614600 | 100000000 | 20i882.27900 [ 479

996 | 2240595000 | 22381036 | 253394000 | 19,589,905.00 800,00000 | 2104266450 | 357
1997 | 3007173720 | 724815241 | 157350020 | 13,449,71009 796,202.41 | 21,062,565.1) 265
1998 | 33652,37200 | 5,579.08000 78000000 | 26,193,29200 | 1000,00000 | 33652312000 297
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0.1.1

Existing Plans of the LGUs for the Sector

The Provinetal Government has been undertaking various programs for the water supply and
sanilation sector, but there are no specific projects to be implenmented at present. The follow-

ing are the items ta be budgetary amranged.
(a) Logistic supports with required funding

The LGUs through the course of project implementation shall ensure provision of ade-
quate logistic supports with financial arangements. The LGUs have not given priority to
the requirements under the budgetary constraint. The AIP needs to include the plan for

the logistic supports entailing manpower and vehicle atlocation.
(b) Raising funds and provision of subsidies to support capttal development.

The province provides the subsidics to support capital development at the municipal and
barangay levels through its 20% DF. However, barangays and municipalities that reqitest
funding must be prompt in submitting the necessary documents to PPDO for processing.

Gut of the 20% DI the province may provide logistics for manpower requirement for de-
i ¥i 2t I q

volved functions.
L.GUS® Present Financing Sources and Management Participation in the Sector

Cost Sharing Arrangements / Counterpart Funding

The implementation of water supply projects was previously undertaken by DPWII (con-
struction through OLCF loan assistance up to 1995) and DILG (BWP - institutional building,
UNDP - WATSAN and CIDA - capability building). The DPWI[, through its bli()é, still re-
ceive requests for assistance from barangay people. This is due to lack of awareniess on the
part of people regarding the new institutional arcangenient and this proved the DEQs® techni-
cal ability. "The requests, however, arc granted on a case-to-case basis, usvally if the man-

power and budget are available,

The new cost-sharing schente was authorized in 1998 in accordance with the policy on na-
tional government grants. It is stated that “this scheme shall be applied to all new ODA-
assisted projects that are currently being packaged in support of LGUs”.  Programs of central

government apencies that invelve devolved functions, particularly those that have social

6-10




0.4.2

and/or environmental ebjeclives are implemented through a cost-sharing arangement be-
tween the central goverament agency and LGUs. For any central government grants that are
provided for the development of Level I water supply systems and sanitation facilitics to the
limited classes of municipalitics, the 1.GUs and beneficiaries concerned shall share the capital
cost requircd. No subsidics from the central government will be provided for the construction

of Level 1L and 1 water supply systems.
ODA Assisted Projects and Grant Aid

Other extemal source of funds of the provinee is forcign assisted projects either dicectly
coursed through the province as in the case of UNICEF or thrangh the ¢central government as
in the case of the World Bank funded FW4SP tmplemented by the DPWIL Water districts in

the provinee likewise avail of funding through loans that are directly obtained from LWUA,

As of now, there was no NGO counterpart funding experienced by the Province, However,
the province is currently processing the financing arrangenients for one of its projeets, the
Lake Mainit TAD, through the MBE. The province together with Surigao del Noric is envis-
aged to undertake this project. The proposed project was submitted and presented to the ICC
and wailing approval. Interest rate through this funding scheme is 14%according to the MDF

practice.

The province intends to increase its income from other sources and establish a consortium,

which may enable them te directly negetiate with the foreign donors.
(1) Arrangement through Conduits
1) Municipal Development Fund (MDF)

The MDF is a rc(-’olving fund created under Presidential Decree No. 1914 to provide
LGUs access {o foreign loans, assistance or grants. Operations of the MDY, as well as
the evaluation and control of local government transactions of the fuad, are guided by
the financial policies defined in the Joint Circular No. 6-87 of the POF, COA and DBM.

The policies include, among others, the following:

. On-lending terms for local governments or government corporations to be in ac-
cordance with the terms and conditions of the intemational agreements with for-

eign financial institutions;
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2)

[Loan repayments to conform with the termis and conditions of the corresponding
l.oan and Project Agreements;

Annual debt service labilitics to all ereditors (o be at least 120 per cenl of total
neld annual revenues from all sources after operating costs, unless otherwise pro-
vided in a mutual agreement among all parlies conceimed;

Repayment to MDF to take precedence over all subsequent borrowings incurmed;
Payment of additional interest, charges and fees on amounts to be relent to local
govermments may be required by the Scerclary of Iinance in consuliation or
agreement with foreign lending institutions and LGUs/Project Cilics to cover for-
cign exchange risks, commitment charges and front-end fees applicd on foreign
borrowings by ending institutions; and

Inteinal revenue/specific tax allotments to be withheld by the DOV in case of de-

fault or arvearages for more than three (3) months.

The Policy on accessing toans through the MDF is currently under review by the

central government to make the terms and conditions more concessional towards the
LGUs,

Govemmental Financing Institutions (GF1)

ln the past, the LGUs could not access financing institutions for direct assistance. But
with the devolution of the sector {0 the LGUs, the I.GUs could now access diccet fi-

nancing from banks and other financing institutions.

Among the GFIs through which LGUs can access ODA loans are the Land Bank of
the Philippines (LBP) and the Development Bank of the Philippines (DBP). For the
LGU to enter into a loan, the respective legislative council (PA for the Pravince,
Sangguniang Panlunsod; SP for the City and Sangguniang Bayan; SB for the Munici-
pality) will authorize the Chief Executive Ofﬁcer'(Goi'crnor or Mayor, as the casc
may be). The collateral that the LGU may use in order to avail ef 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 1o 90 per cent of the total amount of its time deposit account in the bank. One
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of the terms for this kind of loan inchudes deduction of amaunt 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 1.GU guarantees that the 1oan will be hon-
ored despite a change in administration in the next election. Interest rate is not fixed.

Loanable amount may be based on the amount of time deposit of the province in the
bank. This is called deposit hold out. The province is allowed a maxinnun loanable
amount of up to 90% of its total time deposit in the bank. One of the terms of the
loan mcludes the deduction of loan amortization from the IRA of the Province de-

posited in that bank,

Other collaterals accepted by the bank are: public land and assignment of IRA. Intcr-
st rale 18 not fixed but Ructuating depending on the current interest rates prevailing

during repayment. Penalty charges are imposed whenever the IRA of the provinee is

delayed.

Foreign Lending Agencics

The external assistance (o the Sector in the province comes from forcign assisted
projects.  Before the devolution of the sector, the province was a beneficiary of
UNICEF and JMCA health services. After the devolution, the province became the di-
rect recipient of forcign grants. The most recent experience of the provinee in foreign
grants was the UNDP-WATSAN project, where the provinee is a direct recipient

from the donor.

LGU-Finaonced and Managed Waterworks/Water District,

{1) Past Financial Performance of WDs and RWSAs/BWSAs

Two {2) WDs are currently managed in the provinee, which are Nasipit WD and Buiuan

City WD. Table 6.4.1 and Table 6.4.2 show lhe financial indicators and loan slatus of

WDs in 1998, respectively. The WDs adopfed progressive charge method and have

achieved 95% efficiency of water charge collection earning surplus income. The average

monthly consumption per conneclion/household is 14-18 cum.

The Butean WD does nol have arrears, while Nasipit WD is in arrears.



Table 6.4.1 Financial Indicators of Provincial/Municipal Waterworks in the Province

(as of Janc 1998)
Descriptlion
[ T v _ Average T T ot
.
Waterworks don » ) Rale’ tion per O&M Cost Revenoe cicney
prTem o neeens b R connection S S N
Nos. Nos. Pesosfeum. | cumtmo. Pesos/mo. Pesos/mo. !‘T;;;m
SN . S U v
Nasipit WD 2,580 -None- [P 1020 14 PI2205136 [ P 52855047 | 03
Butuan City WD 13,507 Noned T ts0 a8 T T T asiiieee |9

Table 6.4.2 Loan Status of Provincial/Municipal Watcerworks (as of June 1998)

-Descriptla,n

[ Walcrvworks | T

ey '_Rcmaining Payament Average Monthly L -
o "E"om Loan Availed Perlod Months Amortiration Current .\_rrears
l Nasipit Wi 16,I70.6!7 242.00 £=10,117.00 14,745.09

Butuzn WD

Existing Practices by the LGU an Cost Recovery

Capital Cost

In the previous arrangements, the capital cost for Level I systems was fiee to the community,
while operation and maintenance was the responsibililty of the association. As for Level 11
systems, the capital cost was shouldered by the RWSA through loan or grants. Water charges
collected by cach association cover the cost of operation and maintenance and loan amortiza-
fion. According to the Loan Department of LWUA, the new loan disbursement to RWSAs

has been stopped for the last couple of years,

For Level HI system, WDs or RWSAs bear the entire capital cost financed by LWUA through
loans with concessional terms of 8.5%-12.5% interest rate and repayment period extending up
to thirty (30) years. Less capable WDs are granted soft loans that are interest free during the
first five (5) years operation. In the occasion of the first assistance by LWUA., the foan for the
full investment required could be provided for the WDs. For the expanslionfrchabiiilation
works of the WDs, 90% of required investment rﬁay bé granted by a loan and the remaining
10% shall be arranged by the equity of WDs, The cost of amortizing the loan and operalion
and maintenance of the system is recovered through monthly water bills, In case of LGU’s
operating Level IHE systems, the capital cost is managed by the LGU using part of DF and

other financial sources (borrowings and aids).
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6.5.2

Regarding the sanitation sector, the canstruction of the superstructure and the depositary of

houschold toilets is through sclf-help.
Operation and Maintenance Cost

The operation and maintenance cost for Level I and 1T water supply systems is envisioned to
be the responsibility of the users.  As such, the users shall form an organization {(or associa-

tion) {o handle the colleetion of water charges.

When DPWH had been undertaking the construction of Level 1 water supply facilities, the
DPWI through DEOQOs assisted lo form many BWSAs, However, most of these BWSAs are
no longer functioning, due to non-collection of water fees. As a conscquence, the users had to
go to the LGUs (usually barangay or munigipal) (o address the problem. In some cases, the

users likewise requested the DIEOs for assistance.

Although the DPWH had no budget for operation and maintenance, it extended assistance in
the form of malerials (such as gaskets or joind pipes) from their supplics, if these items are
available. Because of this situation, the emphasis was placed on the need of monthly coniri-
butions from the users for the O&M. While, some of the active BWSAs for Level | water
supply collected monthly fees ranging from P10.00 to as much as RS0.00 per houschold per
month.  Of the four BWSASs organized, two BWSAs depended on the barangay council for
O&M, while the other two BWSAs had association members who were trained to operate and

maintain the facilities.

Cost recovery for Level IH systems, particularly those covered by Water Distriets is managed
through different systems. The households covered by the Water District can be disconnected

in case no payment by the users.

The Nasipit and Butuan Water Districts are charging the amounts of £11.20 and £17.50 per
cum,, respeclively. The water rate sfructure is based on LWUA’s guidelines for water rate
seiting. Water rates are socialized, based on O&M, operating expenses and capital expendi-
ture requircmaents of the system for the period, and it should not exceed 5% of the low-income
group’s household income. Waler rates are kept minimal since the Water District should be

scrvice-oriented and not prafit-oriented.



6.6

6.0.1

6.0.2

Affordability of Users

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

and from the water districts in the provinee.

Capital Cost Contribution

Referring (o the group interview results for Level 1and 11 water supply conducted in this
study, majoritics of respondents are willing to participate in the water supply projects in the
future. Of those who are willing to share, majority (41 of 57 respondents or 82%}) indicated
(hat they are willing to form BWSA. Only 5% or three (3) respondents wanted to be involved
in water rates formulation and 58% wanted to participate in the construction of facilitics as
well as in O&M of the system. Al respondents are willing to contribute free labor during

consiruction. Hence, for Levels Tand IT water supply, due to insufficicnt houschold income,

(here is a need for LGUs to provide some sort of subsidy.

On the other hand, the construction cost of private toilet scems to be expensive as compared
with the family income. The estimated cost of Bush type toilet facility is about 5.8 times
higher than the median monthly family income in the province and since this is the case, sub-

sidy may be provided by the LGU concemed.

Operation and Maintenance Cost

According to the aforementioned survey for Level I and H water supply, the respondenis
could not determinc who were responsible for maintaining water supply facilities. It was
found that the highest amount paid is BS0.00, equivalent to 1.3% of the median family in-
comg. Thus, it can be assumed that the users can well afford to pay the amounts being cur-
rently charged by the BWSA, although survey sample size is limited. Majorities of the re-
spondents are willing to participate in the O&M of the water supply facilitics in the future.

They also pointed out that the water fees being collected at present are not sufficient to oper-

ate and maintain the facilitics.

It was ideniified through the barangay survey that there were four bai—angays‘ which had re-
ceived provincial government assistance with the amount of P?0,000-IO{},GOO from 1996 to

1997. The assistance entailed the provision of pipes and formation of the BWSAs. Other

%

=

£,




sourees of assistance 1o some barangays incloded CDF funds, poverly alleviation fund (PAT),
and DPWH budget.

In the waler districts or Level IH watcrworks, O&M expenses are basically covered by the
uscr fees depending on the water copsumption amount by waler user category. ‘The water
charge system was cstablished by LWUA to compel water districts to be self-sifficient, fi-

nancially viable and be able to repay any loans obiained to improve water supply services.

Table 6.6.1 presents the affordability of houscholds by service tevel, At present, the current
water bills in the province secem to be within an affordable range based on cxpericnce, al-
though the actual income level varies from municipalily to municipality and barangay to ba-

rangay {urban barangay population have higher income than those in rural barangays, because

of the more diverse cconomic and commercial activities).

‘Table 6.6.1 Affordability in Water Supply and Sanitation Scrvices

. — : - ——- - e
Income/ Level of Service Amount (Pesos) % to Monihly In A!Tord:ble Range
| . come . )y
Median of Monthly Incore 1/ P 3,663.00 W00
Average Level IH: Monthly Water Bil1 2/ 77!00,(3'_3 - 180.00 27-49 5.00r less
Average Level 1R . o N 7
Monthly Water Bill - 30 e e
Ma. Level | Expenditures o 10.00 0.t37-027 1.0-less
Private Toilet Construction Cost — Flush Type Toilet 3/ 21,300.00 58t

Notes:

17 1994 Family Income and Expenditures Survey, NSO. Average salary based on barangay surveys is

P4,000.00 — B5,000.00.

2/ Data from PSPT; It is assumed that 21 cum. will be consumed per family.

3/ Current prices estimated in this study

4/ Based on the experiences mainly from LWUA, DPWH and DILG.
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7.1

WATER SOURCYE DEVELOPMENT

General

The study on water souree development covers the enlire provinee to come up with water
source potential exploitable for mainly domestic water supply. An cmphasis is placed on the
groundwater avatlability duc to its prevalent use and comparatively conservative development
through the fulure in the jurisdiction of the provincial government. It is also advantageous to
utilize groundwater for domestic water supply because of better quality and cconomical use.
Nevertheless, sucface water potential of major rivers was studied in terms of quantity (return pe-

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

the information on the groundwater development for drinking purposc.

‘The major data used in the study were obtained from concemed agencies (NAMRIA, BMGS,
NWRB, LWUA, DPWH and PPDO) and supplcmc'ntcd by the information gathered through
questionnaires from relevant local offices in the field (including spring ipventaries with verifi-
cations). The field information directly collected by the Study Feam was also cffectively 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 arca and
possible area with salt water intrusion, and classification of groundwater potential areas, re-

spectively.

The Groundwater Availability Map may be used for previncial level master plan and feasibil-
ity study at present. However, the recommendations on the required investigations were pre-
sented for the spéciﬁc areas with scope ‘of survey, as a reference for .GUs, to conduct them
prior to D/ and construction work. Aside from the requirements, updating the map is a requi-
site to gain more information an current groundwater conditions using the questionnaires pre-
pared for the study. An annual review and updating of the database will enable the LGUs to

implement water source development on a project site basis.
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The overview on current groundwater use with the conditions is summarized in Table 7.1.1
{(Well data collected from cach municipality are presented in Table 7.1.1, Water Source Infor-
mation, Data Report). There are 1,172 shallow wells, 746 deep wells and 83 developed
springs, which arc currenily used in the provinee (functional sources). Majorities of the wells
are shallow wells. About a half of this water sources arc public facilitics. Of the total existing
wells, 79% remains functional at presenf.  In addition to the above sources, 18 untapped

Springs are accounted.

Table 7.1.1 Existing Groundwater Sources in the Province

Category and Classification | Shallow Well | Deep well Spring Total

. Water source being availed

a. Public sources 616 380 82 1,078
b. Privately owned sousces 556 366 1 0923

¢. Number of water sources 1,172 746 33 2,001
d. Profile of different sources 59% 3% 4% 100%

2.\ ater sources with pioblems
and non-functional wells

a. Water quality problems* 711 0 0 711

b. Non-functional wells 294 227 521
3.Spring source infermation

a. Undeveloped N.A. MN.A,
b. Untapped 18 i8

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

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

*: Assumed number of sources {unsafe category) based on the study on existing water supply

facilities in Chapler 4.
N.A: Data not available.

7.2 Greology

The rock units in the province are c!.assiﬁed into three (3} main groups based on the ages of
the rock formation. These are, from the oldest to ybungcst, the Miocene and Older rocks, the
Pliocenc (o P.lcistocmc Rocks and the Recent Deposits. The grouping of the rocks is related
to their potential as groundwater sources, The younger rocks are considered the most impor-

{ant to groundwater because of their porosity and permeability relative to the older rocks. The
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distribution of these rock groups is shown in Figure 7.2.1, Geological Map and their geologi-
cal features are described below.,

{1) Miocene and Older rocks
The older sedimentary and igneous rock units are distributed in the western, northeastern
and northwestern parts of the provinéc. ‘the oldest rocks are sedimentary rocks consisting
of graywacke-shale scquence of Crelaccous age and arc distributed in southwestern
mountains of Maiﬁit Lake. Other older rock units cover the hi gh mountain arca in the

south-cast side of the lake and are made up of undifierentiated graywackes and metamor-
phoscd shale of Cretaccous to Paleogene age.

The mountain ranges, located in the westemn parts of the province, consist of marine

clastic of Upper Miocene age. These rocks are generally very consolidated and ground-

water developiment is difficult,

(2) Pliocene to Pleistocene rocks .
The sediments consiéling of marine and terrestrial sediments are only distributed in nar-
row arca in the southeastern part of the province. Groundwater development potential is

generally high with sufficient thickness of aquifer to allow for groundwater development i
by mcans of deep wells,

(3) Rccent Deposits

The recent deposits (alluvium) are distributed widely in the central and northwestern areas.
They consist mamly of clay, silt, sand and gra\ cl deposits in uncomohdaled condition. The
alluvial plain is formed by the several formations that have shallow and decep aquifers wuh

high groundwater development potenha!.

Groundwater Sources

Classification of Groundwater Availability

For planning purpose, the provincial area is divided info the following sub-areas in terms of

groundwater availability:

{1) Shaltow well area

These arc areas having-water bearing rock formations of not more than 20 m in depth
from the ground surface. Shallow well areas are usually located in alluvial and coastal

plains, where Recent uncensolidated materials overlie impervious rocks at shallow depth.
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‘The extent of completely shallow well area is limited, becanse most of the Recent forma-
tions are thick or deposited on the Late Pliocene to Pleistocence rocks, that usually have

multiple aquifers located at greater depths,

{2) Beep well arca
Tn deep well areas, the aquifers are located more than 20 m from the ground level, These
arcas could be found in portions underlain by the Pliocene to Pleistocene and Recent for-
mations. Most of these arcas have more than oac aquifer occurring at various depths.

Areas where shallow and deep wells could be developed are categorized as deep well ar-

Cas.,

(3 Difficult arca
‘These are arcas not suitable for well development. The arcas under this category largely
consist of rock formations older than Miocene in age, The groundwater availabilily in the
aforesaid rocks is very low and usually released in the opened rock fractures. Springs ar¢

the common sources of watcr supply in these areas.

It addition to the above classification, potential areas to have high yielding deep aquifers are

also presented based on NWRI's geo-resistivity survey.
Groundwater Availability in the Province

The Groundwater Availability Map is presented in Figure 7.3.1. the major databascs used in
the preparation of the map were obtained from BMGS and NWRB. The methodology and
study proccedure with respective outputs are discussed in 7.3, Supporting Report. Technical
information on the wells by municipality is also shown in the same report. The groundwater

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

{1} Shallow well area
Shallow well arcas are present along the scashore on the periphery of Buenavista munici-
pality and along the coastal line on the western side of the mountain range that is located
west of Mainit Lake. Wells are generally driven/drilled with an average depth of 6.1 m to
19.8 mbgl. The watcr table is more than 3.6 mbgt on the periphery of Buenavista munici-
pality, with an average well depth of 13.5 m mbgl; while, the water table is 2.5 mbgl or

less in the western side of the mountain range.
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Deep well arca

The deep well arca covers approximately 30% of the province, widely distributed in Bu-
tuan City, and from the western side of RBucnaviata municipality up to the south rim of
Mainit Lake located in the northern side of the city. The area includes nrost paits of Bu-
tuan City and Magallancs municipality, and a part of Bucnavista, Cabadbaran, Reme-

dios T.Romualdez (R.T.R ), Tubay, Santiagao, and Jabonga municipalitics.

The followings are grouped as high potential arcas for deep well development:
1) periphery of Butuan City, average depth of existing deep wells is 56.5 mbgl with av-

crage water level of 3.5 mbgl, and the average specific capacity is 1.8 cu, ovhrin.

2} the Buenavista municipalily area, average depth of existing deep wells is 48.2 mbg]

with an average water level of 6.6 mbgl, and the average specific capacity is 2.4 cu,

m/hr/m,

3) the alluvial plain near Mainit Lake, the average depth of the existing deep wells is

28.9 mbgl with an average waler level of 1.6 mbgl, and the average specific capacity
is 1.9 cu. nvhe/m.

Difficult area

About 70% of the provincial area is classified as a difficult arca for groundwater exploi-

tation. The areas arc mountainous, particularly southwest and cast of the province, and

west of Mainit Lake.

The geotogy is made up of 1) consolidated sediments: graywacke and shale of Cretaccous
age, marine deposits, largely wackes and shale, conglomerate, wackes shales, reef Hme-
stone of the Eocenc and Miocene age, 2) volcanic rocks: pyroaclastics of the Miocenc age,
3} igneous infrusive rocks: ultramafic and mafic rocks of the Cretaceous-Palcogenc age
and quartz, diorite, granodiorite and andesite porphyry of the Neogence age. These rocks
and fonmations are dense, massive, consolidated and impervious. Groundwater occurs

only in fissures or fault fraciure zones.

Groundwater Quality

Groundwater is generally potable except in some areas with high iron content and salt watcr

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

information from DPWH-DEO revealed the problem areas, as shown in the Groundwater
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Quality Map in Figure 7.3.2. The following are summary of the findings.

(1} High iron content arca
Groundwater with high iron content is observed in the following: in shallow wells along
the coastal line from the Bucnavista to Carmen municipalities; in deep wells with depths
of about 60 m in the north area of Tubay municipality and part of Magallancs and R T.R.
municipalities; aud, in deep wells with depths of 36 m to 72 m in the arca near Las Nieves

municipality. In addition, the well water with high iron content in Magaltanes also con-

tains methang gas.

(2} Salt water intrusion
‘The areas along the scashore in the western side of Butuan City have salt water intrusion

only in shallow groundwater with depths of less than 6 m. Furthermore, the coastal area

on the northwestern side of the province also has salty watcer in shallow wells,

Spring Sources

Spring is a natural cutlet of groundwater at the ground surface. It occurs when water table
mtersects the ground surface, usually along the contacts of pervious and impervious rock for-
mation and through rock features. Because of the intense fracturing, patticularly older for-

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

induced ta the rocks that favors spring development.

Ior the study, springs are categorized into developed, undeveloped and untapped springs. A
developed spring is utilized and must have sanifary protection, otherwise it is classified as un-

developed spring, which is considered as unsafe water source. An untapped spring, as (he

]
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name implies, is unutilized and (lowing in its natural state.

Based on the inventory of water sources prepared through the study, the provinee has 83 de-
veloped springs currently serving the provinee. These springs issue from high mountain arcas

in the northwestern, northeastern, and western mountain arcas.

Of these springs, 50 have discharges of less than 2.8 Vsee, while 16 have a yield of 2.8 Vsce
or more, particularly those located in the northwestern and northeastern arcas. In addition, a
total of 13 untapped springs are reported in the municipalities of Kitcharao, Tubay, Cabadba-

ran, RT.R. Most of these springs do not dry up even during draught period with yiclds vary-
ing from 0.13 te 1.94 Vscc.

On the other hand, the western mountainous areas that are highly dissected with smooth
slopes and elevations ranging from 200 m to 600 m have only 16 developed springs. Morco-

ver, a total of 5 untapped springs are reported in the municipalities of Buenavista and Naspit.

These springs bave an average yield of 0.83 Vsee.

In the mountain areas located southeast of the province, the Las Nieves arca has one devel-
oped springs with discharge rates of less than 2.8 Isec. The technical information of the

springs in cach municipality is presented in Table 7.4.1 Existing Spring Sources, Supporting
Report,

Surface Water Sources

‘the major surface water sources in the province are the Agusan River, the Cabadbaran River,
the Kalinawan River, the Linugos River, the Tubay River and Lake Mainit. There are three

gauging stations in the province,

Surface water use in the province fotaled 31.13 cu.m/fsec according to the NWRB’s water
rights registration database, as of March 1997. Of this usage, 99.5% of the water rights were
rcgistcred for irrigation. - Other surface water uses were for domestic, industrial and fisheries
by a few private companies. For domestic water supply,'Naspit Inc. has been taking only 750

cu.m/day, together with its industrial surface water use of 10,740 cu.m/day.

Records on river ftow, maintenance flow and water use of the major rivers and stream sys-
tems, based on available runoff records from the gauging stations are given in Table 7.5.2,

Supporting Report. The inflows to and the outflows from the respective municipalities are
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7.6

cstimated as the exploitable potentials of the major rivers in the province.

Water quality analyses were conducted through this study. The results of water quality analy-
sis at sclected streams meet the Class A timitation of “DENR Fresh Water Quality Criteria”
within the tested parameters. It is noted that the gold mining operations are located in the
municipality of Magallanes. These operations have caused cnviconmental pollution of the

surface water by heavy metals such as mercury.
Futare Development Potential of Water Sources

(1) Groundwater

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

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

Shallow wells are the possible source for Level T service. Considering the existing wells
in the province, the potential aquifers for shallow wells oceur between 6 and 20 mbgl.
One disadvantage of shallow wells is the lowering of water level during dry scason that
reduces the discharge of the wells. Another disadvantage is the usual high susceptibility

of shallow aquifers to direct infiltration of surface pollutants.

In general, deep wells have better water quality and invariable yiclds when developed
with appropriate technology. This depends that the wells tap to comparatively decper ag-
uifer. [t reduces the hazards of groundwater pollution. In addition, lowering of ground-
water level does not affect the discharge, since usual confinement of deep aquifer tises
water level above the aquifers. In Recent deposits and Pliocene to Pleistocene sediments,

good aquifers apparently occur from 20 to 190 mbgl.

Additional wells can still be developed to meet the future water supply demand of the
province, For future planning purpose, the Groundwater Availability Map inchudes basic
information for municipal groundwater development with the following data: well depth,
static water level, and specific capacity, and aquifer formation as shown in Table 7.6.2,

Supporting Report. The groundwater development potential in the province is shown in
Table 7.0.1.

(2} Spring
A total of 18 untapped spring sources for futurc development in barangay level are listed

in Table 7.6.3 Untapped Spring Source ldentification, Supporling Report. The list in
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cludes detailed data on the barangay name, owner, discharge rate in dry scason, transmis-

sion line length and clevation differences between spring sources and served arcas.

Such springs are mainly located in the western, northeastern and northwestem mountain-
ous arcas. Springs are mainly owned by public organizations. Discharge ranges from
0.13/sec to 1.94 Vsce. Most water sources are located within 3.6 km to the service areas
while elevation differences between spring sources and served arcas range {rom $ m to

180 m. The spring development potential in the provinee is shown in Table 7.6.2,

(3} Surface Water

‘The potential surface water volume exploitable from major rivers for domestic water sup-
ply was estimated by municipalily. The resulting figure is negative only within the
Bugabos River basin in Butuan City. "This means in this calculation (hat the maintenance
flow could be not maintained within the 10-year return period as a dependable domestic
water supply, il the present walter rights are fully utilized during a serious drought scason.
Otherwise, all major rivers and Lake Mainit still have suflicient potential for future de-

velopment of domestic water supply in terms of river discharge.

The calculation results arc shown in Table 7.5.2, Supporting Report. In particular, mu-
nicipalities situated in the Agusan River basin, such as Butuan City, Las Nicves and
Magallanes, are privileged to use a large amount of river water, Only the municipality of

Carmen has no major and sustainable surface water source in the province.
1.7 Water Seurce Development for Medium-Term Development Plan

For preparation of the medium-term development plan in terms of water source development,
standard specifications of wells by municipality were prepared. The parameters such as well
depth, static water level and speciftc capacity ate shown in Table 7.7.1, which were cstablished
using well information from NWRB and the province (detail data base is included in Table

7.1.1, Data Report) and the hydrogeotogical assessment presented in Table 7.6.2, Supposting
Report.

Shallow wclls are currently used in some municipalities. The municipal areas are categorized
into decp well and shallow well areas considering the practices. The proportions (%) of shallow
and decp wells are determined with reference to groundwater development potential in the

Groundwater Availability Map. Furthenmore, the well locations are assumed in terms
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‘Table 7.7.1 Standard Specification of Wells by Municipality

Standard Specification T
Muuicipality Type | Proportion | Depth Range] SWI, | Specific Capacity Remarks
(%) (m) {m) {I/sec/m)
Bucnavista Rural {SW 0 10<D<20 2 0..5
DW 15 25<D<83 4 0.5
Urban |SW o0 10<1<20 2 1.0
DW 10 25<D<85 4 1.0
Cabadbaran Rura} ISW 5 10<D<15 3 0.5
DW 30 25<12<95 5 0.5
Urban [SW Q 10<D<15 3 1.0
DW 100 25<D<95 s 1.0
Carmen Rural |SW 0 10<D<20 3 0.5
DW 10 25<D<1iss 7 1.5
Urban |SW ] 10<D<20 - 3 0.5 1
DW 100 25<D<155 7 1.5
Jabonga Rural |SW 0 - 10<D<20 2 1.0
DW 15 20<D<30 2 1.0
Utban |SW 0 10<D<20 2 1.0
DW 40 20<12<30 P 1.0
Kicharao Rural |SW o} 5<D<20 2. 0.5
DW - 15 70<N<50 A 0.5
Uiban |SW 0 5<D<20 | 2 1.0
DW 10 20<D<50 2 1.0
Las Nieves Ruzal |SW 0 10<D<20 s 0.5
DWW )} 20<<70 5 0.5
Urban |SW ] 10<D<20 5 05
: DW 100 20<D<70 5 0.5
Magallanes Rural |SW 0 5<D<20 2 0.5
Dw 80 25<D<90 4 2.5
Urban |SW 0 5<D<20 2 0.5
DW 100 25<D<90 -4 2.5
Naspit Rural |SW 0 10<D<20 3 10
DWW 30 20<<90 10 10
Urban 1SW 0 10<D<20 3 1.0
DW 106 20<D<90 10 10
Tubay Rural [SW - 0 10<D<20 {7 0.5
DWW 30 25<D<80 4 0.5
Urban |SW 0 “10<b<20 T 0.5
: DWW 100 25<D<80 4 0.5
R.T.Romualdez |Rural 1SW 4 10<D<20 3 10
W 30 30<D<110 2 1.0
Urban |[SW 0 10<D<20 3 1.5
DW - 100 30<<110 2 1.5
Santiago Rural |SW 9 10<D<20 5 0.5
DW 10 30<D<45 10 0.5
Urban |SW 0 10<D<20 5 0.5
DW 10 30<D<45 10 0.5
Rural |SW
Dw
Urban [SW
L bw
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of rural and urban arcas by municipality referring to the classification of rural and urban ba-
rangays. For the nunicipalitics without any well data, the well paramiclers arc appropriated

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

For the furtherance in coliecting aceurate information to design the concrete specifications of
the planned wells, the following recommendations are made.  Prior to the dciailcd design or
pre-construction stages, additional detailed gmn.ndwalcr invesligation entailing electric resis-
tivily survey and the construction of test wells in the t]llslsicipalilics of Santiago, RT.R,,
Magallancs and Tas Nieves shall be conducted. Of these municipalitics, Santiage and
Magallancs arcas have very fow existing \x'éll information in the entire arcas. Therefore,
clectric resistivity survey shall be carricd out both in the utban and rural areas, and a test bor-
ing is proposcd to be constructed in the urban area. While, other arcas have information

enough to design new water source facilitics in the yural area, the survey and test borings shall

be carricd out only in the urban area.

The groundwater development for water supply in urban areas (chel Il and I systems) will
require the construction of deep wells with larger casing diameters of 6” or more, which ex-
pecet larger production rates. In these cases, short spacing intervals between the adjacent wells
often cause the well interference due to the large towering of pﬁmpin'g water level when the
adjacent wells simultaneously pump up during long pério'd. This results in the intermittent
pump operation with excess clectric consumption,  Thus, appropriate spacing interval and
number of wells 1o be constructed per sq. Km were cstimated as shown in ‘Yable 7.7.1 Spacing

Arrangements for Planned Wells, Supporiing Report.

Spring sources, proposed by barangay level, for future development are shown in Table 7.6.3,
Supporting Report. They shall also be investigated to coﬁﬁrm the dcvelopmentlpossibility in
the following items: (1) locations and type 6!‘ spring sources. {2) fluctuation of discharge rates
through the year, (3) dislances between spring sources and proposed served arcas and (4) cle-

vation differences between the two points.




¥

Table 7.7,2 Additional Detailed Groundwater Investigation

Municipality | Survey

Survey Activitics and Specification

Las Nieves

Area Electric Resistivity Survey Test Well
Santiago & Uiban Survey area: one site Number of test wells: onc |
Magallaues Measuring ling; 4 Casing diameter: 200 mm
Measuring interval; 200 m Well depth: 100 m
Length of a measuring line: 1 km|[ Including pumping test,
Prospecting depth: 100 m electric logging, and water
guality analysis
Ruralarea  [Survey area: two siles NA. ]
Measuring lines: 2feach site, 4 in
Total
Measuring interval; 200 m
Length of a measuring line: 1 km
Prospacting depth: 100 m |
RTR& Urban arca Mecasuring lines: 4 Number of test wells: one

Measuring interval: 200 m
Length of a measuring line: 1 km
Prospecting depth: 150 m

Casing diameter: 200 mm
Well depth: 100 m
Including pumping test,
clectric logging, and water
quality analysis

Note: Not applicable
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8.1

FUTURE REQUIREMENTS IN WATER SUPILY AND SANITATION
IMPROVEMENT

Goneral

Phased investments for provincial sector development are planned in alwost the same manner
as adopted in the 1998 Philippine National Development Plan (PNDP) and the National Sce-
tor Master Plan (NSMP), Medium-Term Tnvestment covering the years 1999 to 2003 and

Long-Term Development covering the period 2004 1o 2010.

‘Targets of provincial service coverage for the two phases are established as percentages of
beneficiarics or utilities to be served by sub-sector. Service coverage in the base year (1997)
and national scclor fargets indicated in the National Sector Master Plan (NSMP) and the up-
dated Medium-Term Philippine Development Plan, 1996 - 1998 (MTPDYP) are the bases of
the study. Scctor targets that are not prescribed in the national plan; school and public toilcts
as well as sewerage are assumed based on the current conditions. In addition, preliminary

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

Projection of frame values by municipality is undertaken for respective sub-sectors; future
population by urban and rural area, the number of student enrollment to public schools and
the number of public utilities. Reference base figures for the study of framework arc the
1995 Census of Population and Housing, the statistical data of the provinge and the informa-
tion from relevant agencies. Provincial population by target year and the basc year (1997) is
estimated by adopting the projection method being used by NSQ. While, the population dis-

tribution to urban and rural areas prepared by NSO in 1995 is modilied to meet actual condi-

tions in the classification of the arcas.

Types of required fab;i!ities and their implementation criteria according to service level stan-
dards are refeired 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 o‘f' sector agencies and provincial government. For sewerage requircments,
the deficit in sanitation must first be addressed. Partial upgrading of on-site disposal (o a

sewerage systemn {oft-sife disposal) is envisaged in the final target year,
In estimating future requirements by municipality; additional poputation {or number of stu-
dents/public utilities) to be served by sub-sector is first calculated as a shortfall at {arget years

in comparison between each target and its base year service coverage. In this regard,
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8.2

planned/on-going projeets to be completed by respective base years are considered as part of
existing services for cach target year. Required number of facilitics by sector component is
then estimated corresponding to the said additional poputation (or nunmiber of students/public
utilities) to be served. Rehahititation work for Level T facilitics limited to new deep wells to
be constructed under PWASP is taken into account, Generally, rehabilitation of deep wells

and shaliow wells constructed by imeans of conventional method is difTicult.

Logistic support is considered as a minimum requircment of 1.GUs for communily develop-
ment and training, and other relevant aclivitics along with the implementation of PW4SP.
‘The types and numiber of well drilling/réhabililaiion equipment and supporting vehicle for
Level I facilities are also suggested as reference information.  Also, minimum requirements
for scl'ling up a proviactal laboratory to suppert drinking water quality surveillance and
monitoring are dcscfibed. This will include bullding, 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
first be undertaken before operation for public use and henceforth periodic examinations of

these water supply sources/facilities,

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

nicipal priority ranking be used for allocation of provincial fund.

Targets of Provincial Sector Plan

Provincial sector targets for the years 2003 and 2010 are determined as the provincial average
of the desirable minimum level for cach 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.

(1Y Water supply
The base year (1997) service coverage was calculated as a total of 1997 figures and ex-
pected by planncdfon-going projects scheduled to be completed by 1998. Table 8.2.2

shows service coverage for the planning purpose {(details are referred to Supporting Re-
port).




e

Table 8.2.1 Provincial Sector Targets

Existing -
. Phase 1 Phase 31
Sub-scctors Service .
B _ Coverage | (1999-2003}) f2904-2010)
Poputation Population Additional Population 1 Addilional
Water Supply Coverage Coverage | Populationto | Coverage Population to
(%) (%) be Served (%) be Served
Urban Water Supply | 74 85 20,134 95 80,210
Rural Water Supply 55 05 39,469 2 83,387
Houscholds | Houscholds Additional Houscholds Additional
Sanitation Coverage Coverage |Houscholdsto| Coverage | lHouscholds to
(%) (%) be Served (%) be Served

Household Toilet - ]

Urban Household 70 90 6,485 95 B 14,160
Flush 5 20 2518 0 10,660
Pour Flush 8BS 75 7 3,192 50 500
VIP 10 5 775 0 0

Rural Housekold 79 85 10,139 95 24,345
Flush 0 0 0 0 0
Pour Flush 36 30 1,257 160 24,345
vIP 14 10 2,882 0 0

Public Schaal | Public School Additional | Public School | Additional
School Toilet Student Student Public School Student Public Schoo!
croos Lore Coverage Coverage Students to Coverage Siudents to
(%) (%) be Served (%) be Served
48 80 25,697 90 26,347
I rps | Additional [, o | Additional
_ . Public Utilities|Public Utitities Public Utilities Pubtic Utitities Public Utititics
Pubiic Toilet Coverage Coverage - . Coverage . .
%) (%) with Sanitary Ry With Sanitary
%) ° Toilets %) Toilets
100 100 33 100 40
Urban Urban U
. . rban
Sewerage Population Population Ponulation (o
& Coverage Not Applicable Coverage b!; Served
(%) (%) )
¢ 50 44,393
Urban Urban i geer
Solid Waste Houschold | - Houschold sziil!?;?iaslto
o Coverage Coverage be Served Not Applicable
(%) (%)
78 90 7,723




Tabte 8.2.2 Estimation of Base Year Service Coverage of Watcer Supply

_ Population Served by 1997 Facilitics |
Name of Arca Population
Municlpallty U9 ) fevernit | vevetnt | Levert | Total Percentage
_ : Coverage
Urban { 14,470 1,040 3324 4364 30
Buenavista Rural | 32,641 48681 50841 9,952 30
o I 47,111 s908) 8408 14316] 30
Urban 17,005 14,879  14,879| 87
Cabadbaran Rural 37,104 10,202  19065] 29357 79
_|Total s4,109] 10,292 33944 44236] 82
Urban 4323 3,445 58] 3,603 83
Carmen Rural | 11,860 5241 6871 7,395 62
Total 16,183 3,969 7,029 10998 68 |
Urban 3,028 2,18 2,718 90
Jabonga Rural 17,838 1Lt 1,057 12,168 68
Total 20,866 13829 v057| 14886] 7
Urban 6,573 6,370 6370 97
Kitcharao Rural 8,563 3,501 1,506 50070 S8
Total 15,136 _ _9871| - 1,506] 11,377 7S
Urban 1,109 o 528) - s81{ 1,109 100
Las Nieves Rural 23,325 | 2984  2752|  s736] 25
 Total | 24,434 3512 3333] 6845 28 |
Utban 13,265 9,260 9,260 70
Magallancs Rural 4,813 2,692 27 2,719 56
Total | 18,078 11,9520 . 27| 11979 66
Urban 16,131 9,304 3613] 134170 83
Nasipit Rural 19,332 80760 1,928 4235 14,239 74
o troew | 35463  17,880]  1,928] 7,848 27,656] 78
Remedios T. Urban 3,758 : _ 2429 2,’429 .65
Romualdez Rural 9,5.72 3,977 : 2,377 0,354 346
Total 13,330 3977| 48061 8,783 66
Urban 8,058 7,523 535]  8,0s8] 100
Santiago Rural 8,669 6,396] - 6,396 74
) Total 16,727 13,919 s35|  14454] . 86
Utban 3,226 1,108 . 1,108 34
Tubay Rural 14,046 168 4,106 4,274 30
Total 17,272 1,276 4,106 5,382 31
Urban 90,946 9,8041° 31,992 25519 67315 74
PW4SP Study Area [Rural 187,763 8,076 48441 47.080] 103,597 55
Total 278,709]  17,880]  80,433]  72,599] 170,912 61
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The base year service coverage in urban arca {74%) is excceding the updated MTPDP
sector largetl {68.8%) for the year 1998, while raral area (55%) is far behind the sector
target of 79%. As identified in Chapter 4, the lower service coverage in rural arga is
caused by the presence of a large number of unsafe sources/facilitics or no provision of

water supply facilities.

For Phase | development, targets of service coverage for water supply by urban and mural
arca ar¢ ¢stablished in consideration of about 10% increase [rom the basc year. 85% and
65% is adopted for urban and rural area, respectively. Phase 11 targets are planncd to
increase in urban and rural water supply coverage to 95% and 93%, respectively, as

envisaged in the NSMP.

(2) Sanitation
1} Houschold toilets
As with water supply, the base year service coverage s caleulated as shown in Table

3.2.3 reflecting any planned or on-going projects scheduled to be completed by 1998

(details are referred to Supporting Repoit).

The province has base year service coverage of 70%, which is above the current na-
tional average coverage of 60%. Urban arca regislers a level of 70% that is well
above the national average coverage. Rural arca is further high ai 79%. DBy type of
sapitary toilet facility, the existing pércentagc composition to tatal served houscholds

1s as follows: -

Tvpe Urban (%) Ruial {%5)
. Flush 5 0

Pour-flush 8s 86

VIP latrine 10 14

To attain sufficiency and cquitable access to basic services, provincial target of
Phase I for urban houschold toilets is planned at 90%, while, for rural houschold toi-
lets, 85% is projected. This is pursued to lessen the gap of the coverage between the
urban and rural areas and to achieve a balanced distribution of this basic facility as
embodicd in the PNDP. For Phase 11, 95%, 2 percent higher than the target set by the
NSMP is adopted for both urban and rural housechold toilets.
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2)

The existing composition of the 3 facility types scrves as an indicator in the distribu-

tion for Phasc [, while for Phase 11, VIP and sanitary pit privy/latrine {dry-type) is
phased-out.

Schoo! 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 scheduted to be
completed by 1998 (details are refecced to Supporting Report),

Table 8.2.4 Base Year Scrvice Coverage of Public Toilets and Pubtic Toilets

Public School Toilets Pubtic Teilets
Std. No. ef Public , \
, . Number of Public
Name “': Total Nuwmber of | 500! Studc'nts that Secrvice hu'.“b".'o.f Utitity with Senvice
Municipatity Public School can be Served by Coverage | Fudlic Utitity Sanitary Toitets | Coverage
Sanitary Toilels in BE Lwith Toilets n [ S20UA1Y 8
Stodents (1997) B , (%) in Base Year (%)}
ase Year 1997 1997
(1997) (5%

Buenavista 1.963 6,960 37 4 4 100
Cabadbaran 10,935 2,000 18 y! 4 _ 100
Carmen 3,783 2406 6 4 4 10¢
Tabonga 3810 1,440 38 o
Kitcharag 2874 1920] 67 2 B 2 100
Las Nieves 4,100 1.0%0 25 Ty ] W
[Magalianss 2,780 320 12 2 - YT T 00|
Nasipit sl T s44a] 10 2 2 i 105
R T. Romualdez 789 640 81 1 1 100
Santiago 3332 2,600 73 1 T N 100
Tubay 3451 830 25 1 1 100
PW4SP Study Area ‘49,27o| 23,484 43 22 2 100

)

Base year service coverage is 48% applying the standard number of public school
students to be served by one (1) unit of toilet facility. The low level is duc to a large

number of unsanitary or abscnce of facilitics.

In the absence of national targets for school toilets, the existing level of service cov-
erage is the base in setling up the targets. It is expecied that all new construction of
school-buildings will entail sanitary toilets enabling the coverage to increase on a

high level. For Phascs I and I1, 80% and 90% are set, respectively.

Public toilets

The base year service coverage considering expected additional coverage by 1998 is

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



All existing public utilitics are served with at least one sanitary toilet piving 100%

coverage. This can be attributed by the fact that all public utilities (mostly public

markels) arc provided with sanitary toilet facilitics.

Without national fargets as of now, the indicator in sctling up provincial targets

would be the cxisting level of coverage. Accordingly, 100% coverage for both Phase

I and Phase 1T are assumed.

(3) Sewerage
Given the non-existence of sewcerage systems in any municipality at the present time, this
plan does not consider the service during Phase ). For Phase 11, a targetl of 50% coverage

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

tion provided by Level i water supply systems.

(4) Selid waste

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

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

About 26% of the total houscholds in the province relicd on municipal refuse collection g

using trucks or a 78% urban houschold coverage. These municipalities have a total of 8

units of collection tnick.

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

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

Table 2.5 Base Year Service Coverage of Municipat Solid Waste S')'stem in 1997

, No. of Coverage of Coverage of
Name of Municipality ’{ﬁ; :::r'.ﬁi;: _i\::)‘;g;ggs:: Households | Households |Urban Houscholds
Served ' (%) (%)
Buenavista 8,777 2,788 ' 963 -1 35
Cabadbaran 10,064 3,103 6,628 66 100
Carmen 3,101 §20 50 2 6
Jabonga 3,671] - 536!
Kitcharao . 2,764 1,189
Las Nieves 4,302 188 - ]
Magallanes o 3,202 2,356 L2719 - 85 g
Nasipil 6,701 3,108 2,526 38 81
Remedios T. Romualdez 2,492 665 87 3 ] 13
Santiago 2,583 - 1,283
Tubay 3,042 556 1
PW4SP Study Area 50,699 16,602 12,973 26 | 78
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8.3
8.3.1

Projection of Frame Valucs

Pepulation Projection

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

yeavs of 2003 and 2010 together with the present 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. The fiture population of 1.GUs

was theretore projected in the following manner {details are included in the Supporting Re-

port). Reference information/data used for the study are:

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

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

- “Ratio mcthod” gencrally used by the NSO for population projection (details arc shown
in 8.3.1, Supporting Report)

- Revised classification of urban and rural barangays by the PPDO comparing with NSO
statistical information, and

- The 1995 Philippine Yearbook.

'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 deveclopment through the future was analyzed. Referring 10 these demographic

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

Population projection of the province was carried out applying the “ratio method”. Fhe pro-
jected figures were studied by means of declining anoual growth rates employing a simple
compounded formula (1+1)" . Present population of the province in 1997 was also estimated

in the same manner. Likewise, municipal population was projected. Major study procedures

and their resulls are presented betow.

(1) Review of past population development in the province and population distribution in

1995 to urban and rural areas.

The past population development during census periods from 1980 to 1990 and from
1990 1o 1995 revealed that: '

- The province recorded an average annual growth rate of 2.45% (1980-1990) which
was almost the same as that of the region, but, (he average annual growth rate of

2.02% (1990-1995) decreased slightly compared with that of the region at 2.33%.

g-9



(2)

Percentage of provincial population to the regional population slightly decreased
from 13.2% in 1980 to 13.1% in 1995 caused by the lower growth rate of the prov-
ince from 1990 to 1995 than that of the region.

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 classili-

cation, the population by municipality was adjusted as shown in Table 8.3.2, Section

8.3.1, Supporting Report.

Manner of population projection

The regional population projected by the NSO bascd on 1995census results was em-

ployed. However, a review of the population has to be made in the near fiture upon en-

dorsement of the Regional Development Plan (1998-2008) for the Caraga Region that is

currently under presentation. The following are the projection procedures.

1) Adaoption of regional population projected by the NSO for the years 1995 to 2020
Annual growth rates of regional population projected by NSO were analyzed using
simplificd formula. The conservative growth rates were catculated reflecting demo-

graphic characteristics of moderate decline of fertility and mortality rates described
in the 1995 Phitippine Yearbook.

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

palitics

k
Adopted formula is: R(k) = R(O)H {1+ - kr/50)
1

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(B) = ratio in 1995 of the population of the province to that of the
region or of the population of the municipality to that of the
province
r = initial rate of change of the ratio
k= "k"th year from 1993

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

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

‘The province was classified as Type 1 and an initial rate of change (r) was estimated
a1 0.0036.

(3) Present provincial population (1995) including its municipaiities was cstiniated, applying
the initial rates of change as mentioned above (further broken down to urban and rural

arcas), assuming that the behaviors of past population development prevailed up to the
present.

{4) Household size in 1997 was also assumed 1o be the samic as that in 1995,

Population by targef year and the year 1997 is presented in Table 8.3.1 covering all munici-
palitics broken down to urban and rural arcas. Number of househalds by target year was also

studied and included in Table 8.3.5, Shppor‘ling Report.

Table 8.3.1 Fulure Population by Urban and Rurat Arca by Municipality

Name of Municipality 1997 : 2_003 1010
. Urban Rural '} Tetal |' Urban Rural Total Urban Rural Total

Buecavista 14470] 32661 a7an] asse9] 37378 sagas| 1sori] argo9] er.7Ed
Cabadbaran 17,005 37,04 -54,1;}9 19257 420200 T61,277) 21 8t5| 41600 69415
Carmen 435 TBe0] 16083 4s31] 12431] 16962]  47s3| i3gi| 1789
Tabonga _ 3028 17838 20868l 3346|9703 23053 3698 2| sasg
itcharan 6573 8563 15.136] 7224 Sany|  16635] 7933 10348 18289
Las Nieves 1,109] 23325 2444 1,328 22,938 29266 1,591] 33488 35059
Magallancs 13.265]  4313] 18078 14.598]  5.296] 19.894] 16070] 58311 21.901
Nasipit 16,031 19,332] 3546y 17923 20478 3940 19920 m3sm2f 3w
Remedios T. Ramualdez 3,758 9572 3330 442 1137 1seds]  sasef  i3i9a| 18374
Santiago 8.058)  8.669f teq27] 9.833] 10579 20412 12008] 1250 rasn
Tubay 3226 14096 17272 3.sei| 1S6%6| 19337 349%| 17AN| 1A

PW4SP Study Arca 90546] 187,763] 218.709] 102,612] 213,309] 31570 15.046] 242260 352206

8.3.2 School Enrollment Projection

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

roiling in elementary and high schoo! levels for ali municipalities is derived.
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School age poputation is extrapolated from the NSO age group classification of 5-9, 10-14
and 15-19 years old bracket by municipality. The age group for the clementary level is from
G to 13 years, while that for the higli school level is from 14 to 17 years. “The percentages of

school age population for the target years are based on the existing composilion or struciure
of the 1995 population.

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

an inceease in the participation rate in both private and public schools is forescen.

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 school enrolfment is
cstablished based on the existing participation rate of public scheol students to the total
school age population. An increase of 6% from the 1997 rate is foreseen in 2003 and another

increase of 14% from the 2003 rate in 2010 (details are referred to Tablc 8.3.6, Supporting
Report),

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

year. About 62,000 and 84,000 public school students are estimated to enroll for ycars 2003
and 2010, respectively.

Table 8.3.2 Projected Public Schoot Enrollment and Number of Public Utilities
by Municipality

Name of Munlcipalit Numbgr of Public s'choag Student Number of Public Utilities
1997 2003 2010 1997 2003 2010
Bucnavista 7,963 9,955 14,033 4 8 13
Cabadbaran 10,935 13,485 18,713 4 8 i
[Carmen 3,783 4,122 4983 4 7 10
Jabonga 3,819 4,562 4020 2 3
Kilcharao 2,374 TI380]  4sin 2 5 9
oo *' A100] sS85 7206] 3 5
Magallancs 2,780 334 4365t 2 5 8
Nasipit 5,444 6,875 11,521 2 5 10
Remedios T. Romualdez 789 1,934 2,648 i 4 7
Saniiago 3,332 4,205 5616 ! 4
Tubay 3451 3969 4419 1 4 7
P\V4SP Study Area 49,270 61,476 83919 22 55 95
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8.33

8.34

8.3.5

8.4
8.4.1

Projection of the Number of Public Utilities

The number of public utilities (fimited to public markets and busfjecpney terminals) by target
year is projected in urban areas for all municipalities. The provincial physical framework
plan and the provincial comprehensive development plan serve as references in the projee-

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

A total of 33 public markets, bus/jecpney terminals and parks/playgrounds arc planned for
construction by year 2003 and another 40 by the year 2010, Table 8.3.2 presents the total

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

Planning Area and its Projected Population for Sewerage

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

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

tion to be served.

Five (5) municipalitics with a combined urban population of 44,400 arc considered {refer to
Table 8.5.5).

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

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

Types of Facilities and Implementation Criteria
Water Supply

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

which are intenided as a guide for the implementation of sector projects.

(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 service coverage. Planned/on-going
projects for concerned municipalities were also studied anfi reflected on PW4SP plan-

ning, with due attention to merging of municipalities into an integrated water supply sys-
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system. Potential water source for future development was then evatuated based on the
study results in Chapter 7, taking into account the possibilily to wtilize untapped spring
sources. Recommendations arising from these studics were also incorporated for fur-

therance of water supply development.

Aforementioned studies were carried oul by the following sequence:

- Review of existing water supply systems and water sources;

- Review of planncd/on-going projects;

- Establishment of planning conditions pertaining to service level, utilization of exist-
ing facilities, water sources, and number of systems; and

- Recommendations for furtherance of water supply development.

1) Review of existing water supply systems and water sources
Majority of the existing Level 1l and 1T systems in the municipalities is wtilizing
spring sources. The municipality of Nasipit is served by WD with spring and deep
well sources, while the rest of the municipalities are mostly served by Level 1I sys-
tems owned/operated by municipalities/communities and by public/private Level 1
facilities. The magnitude of water supply coverage varies from about 1,000 persons
to 15,000 persons by municipality. It shall be noted that only Nasipit has Level HI
water supply system in urban area of the PW4SP study area,

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

compared to deep well with electric motor pump.

2) Review of plannedfon-going projects
A project proposal was submitied to NEDA for Lake Mainit Integrated Arca Devel-
opment {LMIAD) expecting OECF loan from Yapan. The project entails water sup-
ply component for the municipalities of Jabonga, Kitcharao, Santiago and Tubay.
These arcas are proposed to avail spring sources, but details are not available at this
moment. Water supply systems in these municipalifies will be developed as an inde-

pendent municipa'l water supply system,

3) Establishment of planning conditions
a. Service level _
| It shall be noted that, a national policy for urban water supply is a Level 111 sys-
tem, in general, as the most suitable measure. Therefore, for the investment

needs of the sector development, it is assumed in this PW4SP that underserved or
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unserved urban population at present and in the future will be provided with indi-
vidual house conneetions. However, it does not intend to exclude from boing im-

plemented Level Iand 11 facilities in urban arcas as individual cases in the future,

Utilization of ¢xisting facilitics
The cxisting Level 1 and 1F facilities ate considered to be utilized during the

Phase I period. However, the population served by these facilitics is assumed to

be absorbed by Level 111 service in Phase 11

Waltcr sources

Possibility/availability to utilize surface water and groundwater (spring and dcep

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

From the viewpoints of cost effectiveness and casy O&M of watcr supply sys-
tem, utilization of spring sources is given due priority in the course of urban wa-
ter supply planning. Application of deep wells for water source is regarded as the
second priority in principle. Surface water is, on the other hand, not adopted at
this moment, because of large capital investment requirements and complexity of

surface water treatment.

Water source development study revealed that most of the municipalities in the
FW4SP planning area have high potential for spring developmenl. However, no
untapped spring suitable for urban water supply has yet been identified (details
are referred to in Supporting Report).

Table 8.4.1 presents a summary of potential waler source together with water

supply conditions of the existing systems.

The municipality of Magallanes does not have a preferable groundwater devel-
opmertt poleﬁtial owing to its locality that is situated on a peninsula surrounded
by mangroves, while the rest of the municipalities have both spring and deep well

development potenlial.



Table 8.4.1 Potentlal Water Source for Urban Water Supply

Served Population Exlsfing Potentlal
Name of in Base Year Source In Watgr
Municipality |  Source Renarks
Municipatity Decp Deep
Level L) Others! Total [Spring Welt Spring Well
Buenavista 0] 43641 4,364 1] 3] 0l 0
Cabadbaran 0j 14872 14872 O ol o -
Cannen 0f 34971 3497 i} D 0 0
Jabonga 01 2,718 2,18 3] 0 1 [Component of proposed LMAIAD
Kitcharao 0] 6370 6370 O i} ] 0 |Component of proposed LMATAD
Las Nicves ) o] L1g9] 1,9 O i) 3 8]
Magallanes 01 9,260 9,260 o X n
Nasipil 9,804 4,381 14,185 1] O 0 O |Existing WD
R T.Romuaidez | 0| 2680 2680 D o}t O[O . T
Santiago G| 8058] 8058 0] ()] O [Component of proposed LMAIAD
Tubay |~ ol L8| e ol O [Component of propased LMAIAD

Note: [ - Available; x ~ Notavailable,

With rcgard to deep well development, the groundwater productivity was as-

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

Table 8.4.2. This planning parameter is applied where deep well source is ap-

plied for urban water supply.

Table 84.2 Groundwater Productivity

P T . , Groundwater Productivity
Name of Municipality Sp:;;g:{;i}ﬁglt) w (E; ::e?:l!;th per Deep Well
(cum/16Hr)
Bugnavista 0.44 80 253
Cabadbaran 0.75 80 432
Camen 3 0.50 120 283
Jabonga 067 40 386
Kitcharao 132 40 760
Las Nieves 0.16 80 92
Magallanes 0.33 80 190
Nasipit 0.83 80 478
R. T. Remualdez 0.37 80 213
Santiago 0.27 40 156
Tubay 0.62 80 357
d. Number of systems

In principle, one (1) Level 111 system is considered for urban area of every mu-

nicipality. In the municipalities with existing Level U1 system/s, the expansion

of the system was first considered. In case of no existence of Level 111 system/s

r

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 mu-

nicipalities.



i ey

The possibility and nccessily 10 merge service area of some neighboring munici-

palitics to an urban water supply system were also studied from the vicwpoints

of}

- waler source constraints, and

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

0&M cast/minimized number of technical staff,

Municipalities taken up in this PW4SP are scattered throughout the province and
therefore have less possibility of merging with neighboring municipatities in ur-

ban water supply develepment.

However, some municipalitics situated at coastal area, such as Magallanes, are
expected to the risk of salt water intrusion in future groundwater development.
Further study on system merging shall be made for these municipalities with ref-

erence to watcer source arrangements.

In addition to the above, any rurz] barangay/s being served by the existing urban

Level III system are considered to continue throughout the future.

¢. Rehabilitation

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

operating bodies.

4} Recommendations for future water supply development
Although various untapped spring sources were identified during the course of
PW4SP preparation, no untapped spring suitable for urban water supply was yet
found. Since the province has high potential for spring development, further survey
to identify suitable spring sources is prerequisite in the course of feasibility study and
detailed design. Among others, confirmation of possible/dependable yield through-
out the year, elevation and distance from the potential service area as well as topo-

graphic conditions (o allow gravity flow of supply is indispensable.

System merging in some coastal municipalities shall be further studied from the as-

pect of water source arrangements as mentioned above.



(2) Rural water supply

1)

2)

3)

Service level
Level I systems are generally planned for rural arcas where houses arc scattered
{decp and/or shallow wells). Spring development is excluded from Level 1 planning

in view of cost cffectiveness. Ievel 1T systems are considered where houscs are

¢lustered and suitable untapped spring is available.

Scrvice level standards are set forth as 1S households per source for Level T and S

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

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

basis during actual implementation.

Utilization of existing facilities

The existing facilities/systems in all service levels were considered to be utilized
throughout the future.

Water source

For Level I facilities, deep well construction is given prié)rity wherever applicable
considering safety against possible contamination and stable water supply. Standard
specifications of shallow and deep wells are summarized in.Téble 8.4.3 based on the
water source ¢valuation results presented in Chapter 7. Conventional construction
method (driven well) may be employed under the favorable substrata or hydro-
geological conditions. The standard structure of wells in application of “open-hole

drilling and gravel pack” is presented in Figure $.4.1, Supporting Report.

Table 8.4.3 Standard Specifications of Level I Wells

Specification Shallow Well Deep Well
Construction Method Open-hole drilling and gravel pack
Casing Diameter S0mm 100mm
Borehole Diameter _ 150mm 200mm
Ranges of Well Depth Standard Pepth

0-20m : 20m Not Applicable
21 - 500 Not Applicable 40m
51 - 100m Not Applicable ~ 8&0m
101 - 150m - Not Applicable 120m




Spring development is also included in Level T planning adopting its share of 10%. This

takes into account the existing pereentage of developed spring (6%) among public t.evel

I facilities as safe water sources.

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

constdered. Identified untapped springs are presented in Table 7.4.1, Supporting Report.

Profite between gravel packed well and natural gravel packed well for Level 1 water supply

The open-hote drilling method is employed for well construction to ensurc 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 where well speci-
fications arc cstablished in the specified area with sufficient information on the hydro-

geological condition including existence of natural gravel at the expected aquifer.

It is important to study on the potential arca to adopt natural gravel method, which can
perform the same level of function as gravel-packed wells. Such arcas are usually limited
to the upper stream of larger rivers in alfuvial fans and alluvial plains. The arial propor-

tion between those in application of gravel-packed and natural gravel pack wells will be

worked out referring to the condition of the province.

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

40m, depending on the aquifer conditions,

Although, Maruei type deep well pump with a cylinder, currently used in the Philippincs,
has operation experience of up to 40m in pumping water level, the diameter of riser pipe
shall be adjusted befween 1”7 to 2-1/2” to mitigate required power at the pump handle

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

Number of systems/Tacilitics

Num_ber of Level I wells 1s cstimated based on the service level standard; while, the

number of springs coincides with the number of Level i systems.
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5) Rchabilitation

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

conslructed by driving method is not suitable for rchabilitation to recover their functions. -

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

8.4.2  Sanitation

The conditions and assumptions are cstablished for the different sanitation componcits to

serve as guides in the implementation of projects.

(1) Houschold toilets

‘three types of sanitary teilet facilities for mdividual houses are considered for Phase I;
Nush, pour-flush and ViIP/sanitary pit privy (dry-type). While for Phase I, flush and

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

The type of toilet facilities is dependent on the cxisting or planned service level of water
supply in the conumunity. In urban and rural arcas with Level [ or 11 water supply facili-
ties, only pour-flush or VIP/dry type are considered, while in urban arcas with Level N}
water supply systems, flush type toilets requiring a piped watcr connection are included. g

Isolated rural arcas where there is dearth of water supply, sanitary pit privy (dry type) is
considered.

{2) School toilets

Standard service level currently used by DECS (40 siudents per unit facility) is employed
{or both phases.

The standard toilet facitity (1 building) with S units of toilet bow! 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.

(3} Public toilcis

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

respective utitities: public market and bus/jeepney ferminal.



8.4.3
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8.5.1

The standard FW4SP design with 6-units of toilet bowl for the market is adopted. In (his
design, it is assumed (hat waler supply will be tapped from the existing system, hence an

clevated water tank is provided.

Urban Sewerage

The commencement of staged implementation of the sewerage program is planned in Phasc 11
for the limited urban area (50% of urban population served by Level HI system for the mu-
nicipalities with urban population of more than 10,000). 1t is practical to start the program
fully using the existing facilitics to allow for lower initial investment cost than slarting at once

a conventional sewerage system {refer to Figure 8.4.2 Staged Improvement in Sewage Col-

lection Method, Supporting Report).

Low cost ofi-site technologies such as small bore sewer for collection of eftfluent from septic

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

achicved from combined sewer 1o separate sewerage system.

Sewage treatment facilitics may range from communily scale septic tank or imhoft tank to
aerated 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 hiters per capita per

day.
Solid Waste

In teﬁﬁs of facillily requirements, this PWA4SP only studied the number of refuse collection
trucks required for the year 2003, A vated capacity of 5 cum truck/vehicle s considered for
calculation of required units of truck. Disposal of solid waste shall be studied in detail
through investigations, F/S 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 cstimated by

urban and rural area by municipality. The service coverage in rural arca was further



subdivided by service level (Level 1 & level 11) o finally come up with physical
requirements,

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

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

- basec year service coverage (served population) by exisling facilities,

Future requirements in terms of additional population to be served were then estimated by
urban {Level [} and rural (Level T & 1) arca by nmunicipality as a shorifall to meet the
population to be served in cach 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

scrved 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

facilities both in urban and rural areas are assumed to be utilized during the Phase 1 period.

The utilization of untapped springs for Level II systems was given priority during Phase [
period for rural water supply. At the time of this plan preparation, forty nine {49) un-

lapped springs in six(6) municipalities were identiflied,

(2) Phase It requirements
Additional scrvice coverage was estimated as a shortfall of the population to be served in
Phase 1l comparing with the population served in Phase 1. In this regard, existing facili-
tics in rural area were assumed to be qti]ized through the two Phases, while urban popu-

lation served by Level 1 and H facilities in base year was assumed to be absorbed by
Level I service during Phase I peried.

‘T'able 8.5.1 shows the population to be served by target year, (details are referred to Sup-
porting Report).

Through Phase 1 development, approximately 59,600 persons in the province will be served
by additional water supply services, of which 20,100 persons or 34% of the total will be ur-
ban population and 39,500 persons or 66% will be rural population,

In the Phase 1 period, a total of 163,600 persons, of which 80,200 persons or 49% in urban
area and 83,400 persons or 51% in rural area, will be further benefited by water supply

§-22
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8.5.2

scrvices, This additional service coverage in urban area inchides upgrade of service tevel for
57,500 persons scrved by Level Land 1 facilitics in 1997

Sanitation

(1} Houschold toilcts

The service coverage (number of households to be served) by dif ferent types of sanitary

facility is estimated by urban and rural arca by municipality for the years 2003 and 2010,

‘The fulure service coverage and additional households (o be served are estimated to meet

the provinciat targets wsing the number of houschold served in the base year and the

number of houscholds in target years.

Additional number of houscholds to be served by different l;)}pc of facility by urban and
rural area by municipality is the shortfall of the number of households to be "servgd in tar-
get ycérs comparing with cither that in base year or in Ph’aﬁc 1 (details are rci‘cn’ed to
Supporting Report). However, when the number of houseﬁo[ds to be served in target

year/s is less than or cqual to that in base year, no additionial number of households to be
served is counted. '

In the determination of the number of houscholds to be served byﬁ ftush type toilet, when
the number of houscholds to be served in the target year is higher than in base ycar, the
farget coverage is applied with condﬁions. When the target coverage is higher than.chcl
I water supply coverage, the latter coverage is adopled, while in the other case, the tar-

get coverage is applied. In cases where the target coverage is less than that in base year,

the base year coverage is adopted.

For Phase 1, any type of existing 'sani1ary facilities both in urban and rural areas is (o be
utifized during Phase 1 period. For Phase 11, water-sealed toilet facilitics in Phase 1 both

in urban and rural arcas are 1o be utilized.

The projected number of served houséhdlds at the end of the Phase I period is 50,000.
Additional households to be served totaled to 17,000, of which 39% is urban houscholds
and 61% is rural houscholds. While at the end of Phase 11 period, the number of served
houscholéis are 85,000 with an additional houscholds to be served at 36,000. Table 8.5.2

provides the number of househelds to be served by target year for urban and rural areas

by municipatlity.
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{2) School toilets

The service coverage or the number of public school students to be served is estimated by i
municipality for the years 2003and 2010. b

The future scrvice coverage and additional number of studeats {o be served are estimated
using the number of students served in the base year, the number of students in farget
years and the pravincial scctor targets.

Additional number of students to be served by municipality is the shorifall of the number
of students to be served in fargets comparing with cither that in base year or in Phase |
(details are referred to Supporling Report). However, when the number of students to be

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

holds to be scrved is considered,

The existing facilities are to be utilized during Phase I period, while the facilities in Phase
I are to be utilized during Phase 11 period.

The prejected number of served students at the end of Phase T period is 49,000. The addi-
tional students to be served are 26,000. While at the end of Phase I period, the projected
number of served students are 76,000 with an additional students fo be served at 26,000.

Table 8.5.3 summarizes the number of public school students to be served by target year. 3

Table 853 Additional Number of Public Schoot Students to be Served by Target Year

{School Toilets)
Phase I Covecape (2003) Phase I Co\'ora'ge (203G)
Name of Municipatity [I:’;I‘l: ggh :{“ Pusx:sctifchisoc.h?ol ' i‘:-ﬁ;t g;nfol; Pt‘;:]‘il-'\s":;‘g;‘ Pf;;li‘;\‘sot-h:‘;)f ?fﬁf.:i g‘toh :oll
Student Students to be | Student to be Student Studentsto be | Studenttobe
Served Served Served Served
Buenavista 9,555 7,964 1,004 14,033 12,630 4,666
Cabadbaran 13,485 10,788 8,788 18,73 16,842 6,054
Carmen 4122 3,208 3,058 4,933 4,485 1,187
iabongs 4,562 3,650 7210 5407 ag6| 7T ian
Kitcharzo 3,380 2,704 784 4313 4062 1,358
Las Nieves 5,585 4,468 3,423 7208 6485 2,7
Magaflanes o T 2,651 2,33 4,865 4379 1,728
Nasipit 6,375 5,500 56 1§52 10,369 4,869
Remedios T. Ronwaldez 1,934 1,547 907 2,648 72,383 836
Santiago 4,295 3,436 836 5,616 5,654 1,618
Tubay 3969 3175 3,205 T30 397 802
PWA4SP Study Area 61,476 49,181 25,697 83,919 75,528 26,147
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8.5.3

(3) Public toilets

The service coverage of public utilities with sanitary toilet facility by municipality is es-
timated for the years 2003 and 2010,

The fulure service coverage and additional coverage are estimated using the existing

number of public utilitics with sanitary toilets in the base year, the number of public

ulilities in tavget years, and provincial sector targets.

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

isting coverage or Phase I coverage (details ace referred to Supporting Report).

‘The cxisting sanitary facilities are to be utilized during Phase 1 period. The facilitics in

Phase I arc to be utilized during Phase II period.

The number of served public utilitics at the end of Phase 1 period is 55. The additional
public utilitics to be served are 33. While at the end of Phase IT period, the number of
served public utilities are 95 with an additional public utilitics to be served at 40. 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 11) is estimated for the municipalitics with population of
niore than 10,000 in urban area provided by Level Iil water supply. It is assumed that half of

the population in the area/s is (o be served by the sewerage systems. Table 8.5.5 shows the
population to be served in Phase i1

Solid Waste

Future requirements in the sub-scctor are studied giving priority to urban area for the Phase 1.

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

Service coverage in Phase I was assumed at 90% with reference to the present service cover-
age of 78% in urban area.. Additional service coverage in Phasc 1 is calculated as a shorifall
of target coverage in Phase I comparing with current service coverage. Table 8.5.0 presents

additional service coverage for Phasc 1 in the urban arca.



Table 8.5.4 Additional Number of Pablic Utitities with Sanilary Toilets by Target Year
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8.6
8.6.1

o

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

Nomeof Munpatty | Vst Fopuaten [ Lottt ] Fepnon b
Buenavista 18,977 18,028 9,489
Cabadbaran I i 2[,8]5 o éO:?Z‘i S __T%S
Magallancs 16,070 15,267 8,033
Nasipit 19,920 189238 7 9960
Santiago 12,001 11,401 6,001

PW4SP Study Arca 115,946 110,148] T 44,393

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

No.of Usban Phase | go;erage(zooa I ]
Name of Municipality |Households Served| No. of Urban rban Addi. ivo. o
IiBuenavisla 963 3,192 2,873 1,210
iCabadbaran 6,628 3,514 6,628
ICarmen 50 860 774 724
fabonga 592 533 533
Kitcharao 1,318 1,187 1,187
l.as Nieves 225 203 203
Magallanes ‘2,719 2,593 2,719
Nasipit T 2,526 3,453 3,108 582
Remedios T. Romuvaldez 87 181 703 616
Santiago 1,566 1,410 1,410
Tubay B 619 558 558
PWA4SP Study Area 12,973 18,713 20,696 7,723

Facilities, Equipment and Rehabilitation to Meet the Target Serviees

Water Supply

(1) Required facilities

Water supply facilities required by service level were estimated by urban and rural area

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

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

* Urban water supply:

Physical requirements of Level Il systems were estimated as the number of required

house connections. Mode of project indicates whether future urban water supply will be
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(2)

(3)

implemented as expansion of existing system or construction of a new system, Number

of water sources was also estimated based on water souree evaluation results in Chapter 7.

Rura) water supply:

Physical requirements of Level I systems were estimated as the number of systems and
rumber of communal faucets, while (hat of T.evel 1 wells was estimated as the number of
wells with classification of deep and shaltow wells, Deep wells were further subdivided
in terms of three different standard depths based on the water source evaluation results,
lurthenimore, as for Level 1 facilities, in this PWA4SP, 85% of the totat required (acilities
will be implemented by public (LGUs) and 10% of these public Level [ facilitics will be
allocated to spring development.

Rehabilitation

Rehabilitation requirements were estimated as 10% of the total number of deep wells to
be constructed under PW4SP.  Rehabilitation work will be mainly redevelopment of

wells by means of air surging, while minor repair of concrete apron and handpump will

be undertaken by respective beneficiary organizations.

Equipment
Logistic support:

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

considered necessary for the provincial government to conduct various activities of

PW4SP implementation;

Transportation- service vehicle

Office equipment- computer with printer, typewriter, mimeo machine, scanning ma-
chine and copicr

Ficld equipment-  water testing kit, sound systeim, tape recorder and tools for maintenance

For urban water supply, no hardware was considered

Well drilling and rehabilitation cquipment:

As a reference information, riecessary types and number of well drilling and rehabilita-
tion equipménl were studied considen’ng'thc exiéliﬁg equipment of scctor agencies in the
province.  During Phase [, a total of 45 Level | déep wells shall be newly constructed
and 10% of these deep wells shall be rehabilitated annually. Although there are consid-
erable requirements, only 1 unit of truck-mounted percussion drilling rig is available at
DPWH-DEQ in the province, while no air compressor for well rchabilitation equipment

is available neither at provincial government or sector agencies.
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Theretore, | sct of drilling rigs (1 sct of medium size percussion fype) together with | set
of well rehabititation equipment, 1 unit of support vehicles for well rehabilitation and 1
unit of service trucks for deep well construction shall be mobitized/procured cither by

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

Sclection of well drilling machine:

An appropriate type of well drilling machine with its specifications shall be selected after

comprchensive study on the technical requiterents, local capability in O&M of the ma-

chine and cost eifectivencss.

From the technical viewpoint, geological conditions in the province allow for the use of
cither rotary or percussion type drilling machine (no rock drilling is expected). While, in
view of economical and O&M experience on the machine in the local arca, a percussion
type is recommendable.  Although, the rotary type machine is quite ¢ffective to reduce
construction period under soft soil condition, special training on mud-circulation, han-
dling manner, cte. are required together with additional equipment and materials as com-

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

has advantages in drilling boulder and cobble formations.

One unit of truck mounted percussion drilling machine is considered (o be procured in the

long-term development period.

(4} Laboratory

Upgrading of Existing Provincial Laboratory in Provision of Inshumcnb’liquinmcm:

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

veillance activities. The following are the requirements:

licm Unit Number

b, Instrument/Equipment

Turbidity meter set |
Color meter set 1
pH/Residual chlorine checker sel 1
Refrigerator set 1
Portable water quality testing kit set 1
Electric stove sel l
Range hood sel 1
2. Glassware/Chemical set -1

-



8.6.2

8.6.3

Sanitation

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

ycar. Rchabilitation for the sanitation facilities is considered as part of recurrent cost.

{1} Houschold toilels
Future requirements in the number of houschold toilets by dificrent type for urban and -
ral areas were cslimatcé based on the additional households 1o be served by type of facit-
ily both for urban and rural arcas by target year (details are referred to Suppoting Re-

port).

(2) School toilets

The {uture requirements in the number of toilet facilitics were cstimated based on the
standard number of students to be served by a 5-unit standard facility and the additional

students o be served by targct year (details arc referred to Supporting Report).

‘Total required facilities were further broken down inte urban and rural arcas by applying

the percentage share of urban and rural population.

{3) Public toilets
Future requirements in the number of toilet facilities were ¢stimated based on the addi-
tional number of toilets for public markets and bus/jeepney ferminals located in urban ar-

cas (details are referred to Supporting Report).
Urban Sewerage and Solid Waste

Physical requirements for the sewerage facilities are not discussed in this sub-scction, Fur-

ther study shall be conducted in the future.
As reference information, the number of refuse collection trucks was estimated for the urban

area in Phase 1. Nine (9) additional units of truck are required to meet assumned service cov-
erage as reflected in Table 8.6.3.
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8.7

Table 8.6.3 Number of Refuse Collection Trucks Required in Phase I

Add'l, Urban ::::::: i::. gg;h’sc Number of
Name of Municipalily Houscholds to be Collection Truck
Served to be Generated Required
. . (Kp) e
Buenavisia 1,910 199 !
l[Cabadbaran o k T -
{Carmen N R E e
Jabonga : s33) B D
Kitcharao N L7l 491 v T
I.as Nicves ‘ 203 ) 85 1
Magallanes ) _ B ]
Nasipit 582 ’ 244 1
Remedios T. Romualdez | 616 258 i
Santiago o 1,410 B D
Tubay 558 234 1
PWA4SP Study Arca 7,723 3,233 9 ]

Identification of Priority Projects for Medium-Term Development Plan

In gencral, the present service coverage by municipalily with reference to the target coverage

indicates the direction of development effort for implementing PW4SP with municipal

priorities.

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

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

WDs for future expansion work.

The gencral criteria for identifying priority projects as guide for implementing the PW4SP are

smnmarized below.

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

mentors shall prepare a list of projects.



Duc attention shall be paid on the importance of integrated development of relevant sub-

sectors to maximize the effects and benefits through simultancous implemcitation of water

supply and sanitation projects. On a municipal level priority, synthetic cvaluation of sector
components for concerned municipalitics (which is studied in (he financial arrangements,

Chapter 11) may be used for implementation arrangements.
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