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PAST FINANCIAL PERFOMANCE IN WATER SUPPLY AND SANITATION

General

Based on the Local Government Code of 1991 and NEDA Board Resolution No. 4 {1994), the
locally funded programs and projects for the water supply and sanitation sector have been de-
volved from the central goveimment agencics to the LGUs since 1992, However, the central
government stilt retains its role of providing support to 1.GUs in the form of technical, insti-

tution-building and limited financial assistance.

The financial arrangements conducted, since the sector’s devolution to the LGUSs, by the
province with a special attention to 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: (1} LGUs® past financial
performance; (2) past public investiment and present plans; (3) LGUs' present financing
sources and management participation in the sector, (4} Existing practices by the L.GUs on

cost recovery and {§) affordability by users.
L.GF’s Past Financial Performance

The provincial govemment’s past financial performance during the period from 1994 to 1998
was investigaled. Actual financial data were obtained for the years 1994 to 1997, while the
financial figures in 1998 arc only budgetary estimates. Likewise, the municipalities’ past fi-

nancial performance in the same peitod (1994 to 1998) is included in the Supporiing Report.
Sources and Uses of Funds
(1) Sources of Funds in the Province

The sources of income of the I.GU are Internal Revenue Allotments (1RA), local tax reve-
nucs, and non-tax revenues such as grants, aids and subsidies, as shown below. At the pre-

sent time, IRA is a major linancial source of the LGUs,

(a) IRA -- the amount allotted by the National Government fo different provinces, munici-
patities and barangays. - A standard formula is used, which consider parameters such as
population, land area, number of barangays, cost of devolved national funclions, and

other factors.



(b} Tax Revenues — mainly consist of real propeity tax and miscellancous taxes, account-
ing for 5.6% of (he total income of the province.

{¢) Grants, Aids and Subsidics - assisted by JICA, UNDP, UNICEF, clc. and the NDCC
(Calamily 'und from the Central Gavernment during floods or when ever the provinee
is declared as calamity arca)

(d) Income from cconomic enterprises of the province and rental income derived from the

tease of the cquipment procured by the provinee

Based on the Local Government Code of 1991, 40% of the national intcmal revente taxes
of the 3" fiscal year preceding the curceat year (from 1994 onwards) is atlocated to the
[.GUs nationwide, specifically to the administrative units of (1)} province (23%); (2) ¢ity
{23%}), (3) municipality (34%), and barangay (20%). Further, respective FRAs in different

admimstrative levels are allotted to all administrative units concemed.

Table 6.2.1 presents the income and expenditures of Agusan del Sur during the period of
1994-1998. Local tax revenues, which were 5.6 % of the total income of the province,
consist of real property 1ax, business taxes and licenses, and miscellancous taxes. 1RA's
share to tofal income in annual average was about 90.0 % during the period of 1995 to
1997, which indicates that the province has been dependent on the IRA with s low 1ax

and non-tax revenue collections,

Another source of income of the province is that from the operation of its economic enter-
priscs. By law, the profits from economic enterprises are put in the general fund. In 1997,
these cconomic enterprises were subsidized by the province. The existing economic enter-

prises of the Agusan del Sur include:

Provincial Reproduction Center - business center (dissolved in 1998)
Equipment Rental Operations -- Motor Pool

Pagkain ng Bayan — Agriculture

Provincial Training Center

Patin-ay Wateiworks

Provincial Agricultural Demonstration

XA -- Radio Station
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Table 6.2.1ncome and Expenditures hetween 1994 and 1998

PROVINCE 1994 1995 1656 1997 1998
RECEIPTS:
Local Revenues 1 18,955,387.30)  22,256.488.65 4,588,482.95 15443,110.66]  23,031,000.00
IRA 165.656,401.00 | 186,003,853.25| 201,838,363.26] 248,360,512.65| 282.456,900.00
Other Inconw 10,190,578.83 | 11,952,801.62| 17,535,666.79 12,530,286.62| 10,037,200.00
Toial Revenues 198,802,367.13 | 220,218,043.59| 223.962.513.00] 276,342.870.13| 285.703.821.00
EXPENDITURES:

Current Operating Expenditures NO0AI7,894.40] 129.847,993.90 138,387.306.80] 283,039,829.43| 85222,118.18
Personal Services (P.8.) 75,951,219.12 9.646,232.931 111,706,304.29 |  150,231,403.26| 68,114,753 30
Maint. & Other Oper. Fxp. 34,466,675.31 | 3340926096 27,1B1,092.56 132,808,42617] 17,107,354 88
(MOOE)

NET OPERATING INCOME 88,384,472.73] $0.370,149.69| 85,075,116.20 (5,696,959.30) | 200,481,702 82
1.es5: Capital Outlays 2/ 48,474.610.41 | 103,444,925.18]  92,265,217.82 12,377.418 291 109,687,174.35

HNon-Office 36,511,934.70 45715172461 17,767,373 -1 3395861868

§% Budgeiary 625,918.10 - - - -

Sub-tota] Other Expenditures 85,612,523.21 | 149,160,097.50} 110,032,550.00 12,377,418.29] 143,645,792.50

Add: Capital Revenve - - - =1 12,500,000.00

Grants 2171341600 - - - 4,200,000.00

Dotrowings 22,107,000.00| 52893000.00) 25,212,048.58 - 5,000,000.00

Net Income 27,052,365.40 254,523.88] (19,074.4172.70) | 44,836,400.00

{4,5396,948.10)

{{includes Tax Revenues (Real Properly Taxes, Business Taxes and Licenses, National Wealth Share, Miscellane-
ous Taxes, etc).  National Wealth in 1950s.

2/ include Amortization Payments. Source: Provincial Treasurer's Office

;‘ In addil.ion, there is rental income derived from the lease of the equipment that was pro-
| cured by the province through a loan from the LBP. The equipment is leased (o organiza-
tions outside the Provincial Government. This arrangement is made based on the 1987
Constitution and the 1991 Local Government Code, which granted the Provincial Gov-
ernment to have ‘its initfatjve to create new revenue sources. The Sangguniang Panlalawi-
gan (SF) has issued Ordinance No. 6, series of 1990, which prescribes the hauling rates for

the lease of the heavy equipment owned by the Provincial Government.
{2) Uses of Funds in the Province

Actual expenditures of the provincial government during the period of 1994 to 1997 show
that personnel expenses were major parts with an average of 42% to tolal revenue. Mainte-
nance and operating expenses of the province was 21%. In addilion, the province had a
capital outlay with an average sharc of 24.8% to the total revenue. The funds for the water

supply sector were part of the capital outlays of the province.

T In 1997, the province had a ret loss from its operations of about P 19.1 miition. However,

o

the province has projecied net operat‘ing income of £44.86 million in 1998 from operating
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6.2.2

revenues of #285.76 miltion, alter deducting the projected expenses and capual outlay

amounting to £85.2 million and 109.7 million, respectively.

Availability ef Funds

As previously noted, the IRA comprises about 90% of the total income of the province, which
is tapped to finance most of its expenditures including capital outlays and cven non-office cx-
penses (incidental). According o 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 province just uses the actual amount of IRA it received in
the preceding year as its estimate of IRA for the budget year. In the case where the IRA re-

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

Table 6.2.2 presents the historical IRA of the provincial government and its municipalitics
between 1994 and budget year 1998, As shown, the IRA of the province was 1.4% of the
provincial IRA nationwide in the period of 1994-1997 and budget ycar 1998. Whilé, the total
amount of IRA allotted to all its municipalities in the years 1994-1997 was 1.4% in annual
average, bt in 1998, this share decreased to only 1.2% to the .m‘unicipal. IRA nationwide
which is P28.24 billion. The IRA percentage of each municipality to total municipa! 1RA na-
tionwide is presented in Table 6.2.2, Supporting Report,

Based on the past financial pcrforinanée of the province, IRA has been a major source of
funds. At first, 20% Development Fund (DF) and S% Calamity Fund are deducted from the
total amount of provincial IRA. Then, the remaining pdriion of the IRA is combined with
other income sources. Contractual and statutory items, which is covered by R.A. 324 (b) are

first deducted from the pooled income (75% IRA + all other income) before other appropria-

tions arc made.

According to the income statement of the province, available funds of the province are mainly
spent to cover personnel salaries, benefits, the MOOE and capital expenditures, The provin-
cial government’s combined inconie from IRA and its lax, and non-tax revenues are just suf-

ficient for its operating, capital and non-office expenses. Thus, there is little surplus income

that can be tapped for additional capital expenditures.




Table 6.2.2 Past Internal Revenue Allotment to the Provinee

] e

1995

o B 1596 1997 1598
P Natonal Tetal of 1RA 46,753,000,000 00| $5,202,000,00000] $8022,990,000.00] 71,040,000,000.00] £0,500,763,000.00
g (2) [RA toall Provinces 11,498,524,193.00F 12,696,644,000.00] 13,755,011,803.00] 17,813,00000000] 2005401822500
1 & IRA 0l Municipati- | 16,325,283.07.00] 13,762,952,00000] 19,607,705,553.00] 24,849,000,000.00] 28.245.815,431 00
1iKs
I IRA 1 Apusan do? Sur 13,931,280.20 37,200,766.40 40,367,672 60 49,673,902 5} 561.491,399.80
{1) Total: {2) +{3) 408,873,021.00 449,294 857.37 487,950, 44600 597,0622.93365 628449311 00
(2) Provineial Govermment 169,656,401.00 186,003,832.00 201,838,363.00 248,369,512 65 28245699900
Percentage against (a) 1.45% 1.46% 1.47% 1.39% 1.41%
£3) Municipalitics 239,223 £00.00 263,291,625.37 286,113,023.00 148,653,431.00 133,992 322.00),
Peroentage against (b) 1.47% 1.40% 1.46% 1.40% 1 22%
8
; Total income of the Provin- 19802316713 220,218,143 59 223,062,513.00 276,342.370.13 328025199 .00
Ehn et
Governent
Porcentzge of IRA /5%, 34% 90% 8G% 86%
Lotal Dwonwe of Municipah- 310,870,203.14 203,113322.3% 306,415.845.59 394,099,759.68 431,328,451 74
IV ues
Percontage of IRA 7% 100%: 93.40% 88.50% 71.882,
VoOIRA o Municipahities*®
TOTAL 215,221,800.00 263,191,025.37 286,111,083.00 348,653.431.00 315,992,122.00
Bayugan 2] ,554,626.00‘ 25,541,033.00 21,573,214.00 35,449,284.00 36,842 85500
Burawan 15,924,088.00 17,277,623.00 18,608,751.00 19,588,853.00 20,507.235.00
5 Esperanza 23,891 46800 26,14474'39.36 27,800,364.00 34,940,700.00 21,301,987.00
= [ LaPez §8,704,390.00 20,344,877.79 23,405,8371.00 29.913,7712.00 32,003,360.00
:3 1 oreto 192633400 3167187500 33,605,637.00 314.754.313.00 37,284,693.00
5} prosperidad 19,545.918.00 20,866,293 .00 23,178,262 00 10,307,354.00 24,862 ,640.00
= Rosaria 11,373,293.00 13,096,62947 14,253,020.00 T 17,626,505.00 18,574,735.00
San Francisco 16,534.4580.00 18,285,692.00 19,660,601 00 25,236,409.00 24,73%,395.00;
San Luis 16,%83,901.00 18,373,165.18 19,585,131.00 24,500,506.00 22.927.013.00
Sibagat 14,158,692.00 6,808,488.4% 16,589,126 00 21,475,887.00 22,591,320.00
Sta. Josefa 6,158,920.00 15,701,473.00 10,783,299.00 15,404,349.00 16,154,893.00)
Talacogon 11,928,352.00 12,238,294.00 11,864,666.00 15,750,651.00 16,386,118.00,
Trento 15,485,101.00 17,.010,255.12 18,199,047.00 23,793 48200 24.90%,330.00
Veruela 18,143,247.00 19,829,481 99 21,006,728.00 19,875,861.00 20.763,733.00
TOTAL 239,224,800.00 263,291,025.37 286,113,083.00]  348,653,431.00 345,992,322.60

Sources: (1) Department of Budget and Maragement, (2) Bureau of Local Government Finance (DOF) and (3)
Provincial Annual Report,

Notes: In the computation of (IV), number of municipalities covered by year: 1995 - 9 Municipalities;
1996 - 12 Municipalitics; 1997 - 13 Municipalities & 1998 - 13 Muricipalities
IRA 10 Barangays is not included.
Figures in bracket are shares (%) in a total of all municipalitics in the province,



IFor capital expenditures of the provinee, 20% Development Fund {(DF) of the IRA arc appro-
priated. The percentage allotted as the DF is the minimum requircyaent that should be ar-
ranged for capital projects as stated in the memorandum circulars of the DILG. Fable 6.2.3

shows past performance in use of the DF.

Table 6.2.3 Available Fuuds for Capital Expenditures (20% DF), 1994-1998

Unit: Pesos

T o T T -u;iukiuanrojected (‘a-pi
IRA of the Proviace 20% Dev't. Fund Surpluosi(Shortfall)
Year tal Expenditures
{a) {b) of 20% DF
(<)

NI 169,656,401 00 31,911,280.20 48.,474,610.41 (13,543.330 21) |
1935 156,003,332.00 37,200,766 40 103,444,925.18 (66.233,138796)
19%6 20023836300 | T a0367.67260 | 9238521748 | (51,897,544.58)

oo T T T 248,369.512.65 Tdgenarsy | T wanan sl 17306184 11
1998 282456,979.00 7 §6.491,399.30 109,687,174 15 (53,195,770.50)

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

Referring to the amount of actuat capital expenditures of the province from 1994 to 1996, the
allotted DI was not sufficient and provided only about 50% of the total capital. While, in
1997 the DIF was more than sufficient, since the capital expenditures were relatively smatler
(24.7% of the DI}, In 1998, the DF may not be adequate to cover the capital expenditures of

the proviuce, since the projected figure is only 51.5% of the amount of capital outlays.

In order to finance ils capital investment program, the funds were sourced from grants and

borrowings as summarized in Table 6.2.4,

Table 6.2.4 Other Sources of Funds for Capital Expenditures and 20% DF, 1994-1998

Unit: Pesos

[ _ Sub-Totat
Actual Capitat 2% DF Surplus/
Grants Borrowings : Financial
¥ear | Expeaditores {Computed) Shortfall
() {c} . Sources
{a) {d ()
{&} .
1993 | 4347461041 217341600 | 22,107,00000 {  33,93128020 |  58,211,695.40 9,737,03599
1995 | 10344492518 R 5289300000 | 137,200,766.40 | 90,093.766.40 {13,351,158.70)
1996 | 92,265,278 2521204357 | 4036767260 | 65,579,721.17 (26,685,456 01)
1997 | 1227741829 4967390253 | 49,673,502 53 37,295.484.24
1998 | 109.687,174.35 420000000 500000000 | 5649139086 | 65.601,309.60 (43.995,774.70)

‘The total financial resources of the province, which include grants and borrowings, were not

sulficient to finance its capital expenditures during the years 1995 and 1996. In 1997, how-
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ever, it has excess {(unds of P37.396 million as a result of much lower capital expenditures
during the year. Bul, a shortfall of P43.99 million is projected for the year 1998 as a result of
much higher projected capital autlays, Furtker clarification on the supplemental fund and/or

the accuracy of data is necessary with reference to a huge shorifall in its capital ontlays during
1995-1996 and 1998.

Financial Tndicators

In order to deteymine the debt servicing capability of the provinee, the formula used by the
Burcau of Local Government Finance (BLGF) under the Department of Finance was em-
ployed. [t takes into account the regular income of the LGUs referring to revenues (real prop-
crty and business taxes) and receipts from economic enterprises and fees and charges that are
collected regularly. Reecipts from borrowings, grants, inter-fund tiansfers are not considered

as regular income.

Following 1s the formula adopted by BLGF in computing the debl scrvicing capacity, where
the average annual growth rate to be used should not exceed 15%, according to the MDF

Policy Governing Board Resolution 4-95.

DSC = ({RINC 1 (I+AGR) + RINC 1} + IRA 2]x 20% - AMORT
Where:

DSC = debt servicing capacity of the LGU

RINC = regular income

AGR = average growth rate

IRA = internal revenue allotment

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

AMORT = amortization of the LGU's outstanding loan

1 =current year

2 =preceding year

Based on the above formula, the amount of the debt servicing capacity of the provincial EOV-
ernment was coraputed to be B53.5 million for the year 1998, “This figure reflects the maxi-
mum loan amount that the .provincial government can borrow from the MBDF. 1t is noted that
MDF is a potential funding source for the province in the implementation of water supply
sector plan. The regular income as projected by the province for 1998 is P23.03 million and

IRA 15 P282.45 million, while the loan amortization payment is 7.6 million.



Past Public Tnvestment and Present Mans

Past and Current Annual Investment Plans

The past and recent development of the water supply and sanitation scctor in the province was
mainly undertaken by the line agencies such as DPWII, LWUA, DILG and DOH as well as
the provincial government. The sector investments by these agencies between 1995 and 1998
ar¢ shown in Table 6.3.1. For Level 11 water supply, an aggregated amount of B114.35 mil-
tion was spent during the said period, 82.3% of which was contributed by the provincial gov-
ernment. The investments provided for Levels I and 1l water supply were much smatler with

the amount of B18.3 million and B16.1 million, respectively.

Table 6.3.1 Previous Scctor Investment to the Province by Concerned Agencies

Unit: ‘000 Pesos

| _Funding Calegory 1995-1998
Ageney Funds ) Tevell Level i Level 1IN Sanitation

DILG o 2,283.00

| DPWH Foreign Fund 1) B N.A. 2,800.00 2,200.00
N Local Fund 2) 530.00 10,730.00

LWUA 18,000.00

DOIL

PROVINCE Provincial Government 15,494.00 2,600.00 94,150.00* 60.00

__ | Municipsl Government o
MUNICIPALITY g
TOTAL 18,327.00 16,130.00 114,350.00 60.00 =

Note: N.A: no information available

* Amount inctudes the investments of the three water districts operating in the province and
Level 1l invested by the municipal LGU

{1) Budgetary Allocation to the Sector

‘The Budget Office of the province consolidates the budget proposal submitted by all of-
fices of the Provincial Government. While, the DBM issues a Local Budget Memoran-
dum every October of the preceding budget year to guide the provinces in their budget
preparation.  The sector obtains allotment frem the 20% DF allocatien by the Provincial
Development Council (PDC).

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

budget for the current year is approved.

b
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(2) Capital Expenditares in the Sector

The projecis programmed for implementation in the province by =ecwor, by funding
Souice, and by implementing agency are consolidated and presented t» 22 PPDO in the
Provincial Annual Investment Plan (AIP). The AIP is based on the ple-=cd investment of
planned investments for the coming year. The AlPs of Agusan del *.: for the Sector
from 1995 to 1998 arc summarized in Tables 6.3.2 and 6.3.3.

Table 6.3.2 summarizes annual sector investments by service level == :ctivities, while

Table 6.3.3 shows annual activitics in the water supply scctor; the corr=:zonding funding

source and the amount of investment from 1995 to 1998.

Table 6.3.2 Annual Investment Plan (P'000)

Liem 1993 1996 1597 { 1o Total

Level l 5076 2212 2,281 M) 33,171
Foreign Assisted 5076 2,212 2,283 el 29,531
Mational - - - i 930
Local - - - 2T 2,110
Tevel 243 8,000 19,400 12,500 RN 107,800
Foreign Assisted - - - Tl 4,700
Mationat 2000 - - " 8,300
local . - 19,400 12,500 i 44,800
Loan - DBPF/LBP - - . RO 50,000
Expansion - - - ] 1,500
Repair/Maintenance 10,000 - R,580 R0 20,080
1.GU Counterpart to FAPs - 2,500 1,000 - 3,500
Special Water Supply Projects .

{Gov't. Centers, Hosp.)-Focal - 2,600 - Sl 11,884
Health Centers - 350 - - 350
Water Quality - - - W 60
Toial-Waler Supply 23.076 26,712 24,363 T4 177,935
Total-Sanitation (Health) 350 - oy 410
Grand Tolal 23,076 27,062 24,163 it 178,345

Note: Estimated from Table 6.1
Level T had the lowest fund allocation {construction of DW, SW, reser. 1. etc.), particu-

tarly in 1996 with the amount of 221 million. In 1998, a total amou-: :7 P67.9 million
has been invested mainly th_robgh a loan from DBP/LBP (B50 millior. 7:r the constnuc-
tion of Levels Il and 11 water supply facilitics. The remaining cost r=2_-ed was shared

by LGU counterpart fund with B12.9 million and foreign fund, 84.7 m ™~

Water supply and sanitation sector obtained P178.345 million as a cur-. ::ve investment

amotnt from 1995 to 1998, of which only-£410,000 were allotted to th: :z-itation sector
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(refer to Table 6.3.1). The above amounts were funded from various sources: local funds

(provincial and municipal government) and forcign funds.

Even the experience of previous large investments, the pravincial government has very

limited lunding source (amount of capital expenditures is from the 20% DF). Turther-

more, as discussed in the following section, the waler supply and sanitation scctor was

given low prierity in ihe allocation of the 20% DT,

6.3.2  Past and Cuwrvrent Breakdown of 20% Development Fund
The allocation of the 20% DF is guided by DH.G Memorandum Circular No.95-215 as
amended by Memorandum Circular No. 96-263 issuing “the Policics and Guidelines on the
Utilization of the DI and other related matters’. Based on these guidelines, the LGUs appro-
priale the DF for human and ecological security concerns.
The allocation results of the 20% DF of the provincial government is presented in Table 6.3.4.
It is noted that the infrastructure sector obtained 60% of the 20% DF in 1998 (i.c. £33.85 mil-
lion out of B56.4% million). Walter supply and sanitation sector’s share was very mininal
with 2.0% to 5% of the DI-,
Table 6.3.4 Allocation of the 20% Development Fund, 1994-1998
Unit: Pesos
Year 0% DF Social Develop- Economic De- Infrastructure | Water Supply/ Others
ment velopment Sanitation
1594 33,93,28020 1,100,000.00 109473800 | 5,792,00000 | 1,000,00000 | 23,944,542 20
1995 37,200,766.40 650,000.00 - 90,000.60 1,320,000.00 35,146,766.40
[ 199 40,367,672.60 2650,000.00 450,000.00 [ 21,700.000.00 2,000,000.00 13,567,672 60
1997 | 4967390253 3,200,000.00 2,400,000.00 | 18,874,097.00 1,000,000.00 24,191,806.00
1993 | 56,491,359.80 5,700,60.00 2,520,000.00 | 33,850,000.00 1,809,000.00 12,621,339.30

Note: I Above figures were actually disbursed as planned, sanitation’s share is only P300,000 in 1998,

6.3.3 Existing Plans of the LGUs for the Sector

The Provincial Government has been undertaking various programs for the water supply and

sanitation sector. However, there are no specific projects to be implemented at present. The

following are the items to be'budgetary arranged.
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6.4.1

(1} Training/Logistic Support

Last year, the SI* created the WATSAN Center through an ordinance. Thus, a separate
plantitla was required for the personnel of WATSAN Center.  However, due to the de-
layed timing of its creation, this plantilla was not appropriated in the budgel. For the time
being, personnel from other oflices have been detailed to the WATSAN Center to under-

take the required functions.

The budgetary requirements for the personnel and activitics of the WATSAN Center shall
be integrated with the regular budget of the PPDO, but will be subject to the linitations
preseribed by the DBM.

{2) O&M Assistance

The AlP of the provinee during the years 1995-1998 included the repair and maintenance
items for water supply facilitics. In 1996, however, no such items were included. In or-
der to make the water supply facilitics efficient, vepair and maintenance budget for water

supply facilities shall be considered.
LGUs’ Present Financing Sources and Management Participation in the Sector
Cost Sharing Arrangements / Counterpart Funding

The implementation of water supply projects was previously underiaken by DPWI (con-
struction through OECF up to 1995) and DILG (BWP-institutional building, UNDEP-
WATSAN, and CIDA-capability building). The DPWH, through its DEOs, still receive re-
qucsts for assistance from barangay people. This is duc to lack of awareness on the part of
people regarding the new instilutional arrangement and proved the DEOs’ technical ability.

The requests, however, arc granted on a case-to-case basis, usually if the manpower and

budget are available,

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

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

Programs of central government agencies that involve devolved functions, padticularly those

that have social and/or environmental objectives arc implemented through a cost-sharing ar- _
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rangement between the central government agency and LGUs, For any central govemment
grants that are provided for the development of Level T water supply systems and sanitation
facilities to the Fmited mumicipalilics, the LGUs and beneficiaries concerned shall share the
capital cost required. No subsidies from the contral government will be provided for the con-

stiwction of Level 3 and 1 water supply systems,

The province has graduated from being part of the SRA. Tt was upgraded to first class prov-
ince this year. The province has only one $™ municipality, the Municipality of Sta. Josefa and
no 6 class municipality. As such, the planning parameters in LGU’s cost sharing for most of

the municipalities should comply with self-supporting principle for the scetor projects.
ODA Assisted Prejects and Grant Aid

I the recently completed UNDP-WATSAN Project, which involved some physical develop-
ment, cost sharing was made among the concerned parties. The BWSA, the Barangay Gov-
emment and the DSWI contributed in kind, while the other participants provided funds. The
provincial Government provided the largest counterpart with its contribution of 41% of proj-
ect cost. The UNDP provided 24% of the project cost, while the DPWH provided 18% and

the Municipal Government, 11% of the project cost.

For its forthcoming foreign-assisted projects in the sector, the Province has carmarked from
1ts 20% DF of 1998, the amount of £1.0 Million as counterpart fund to the ADB-RWISP and
PW4SP. The earmarked amount is programmed to provide the materials and labor for the

project.
{1) Arrangement Through Conduits
1} Municipal Development Fund (MDE)
The MDY is a revolving fund created under Presidential Decree No. 1914 to provide
I.GUs access to foreign loans, assistance or grants. Operations of the MDF, as well as
the cvaluation and control of local government transactions of the fund, are guided by

the financial policics defined in the Joint Circular No. 6-87 of the DOF, COA and

DBM. The policies include, among others, the following:
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On-lending terms for local governments or government corporations to be in accor-

dance with the terms and conditions of the international agrecments with foreign £-

nancial institutions;

¢ Loan rcpayments to conform with the terms and conditions of the corresponding

Loan and Project Agreements;

¢ Annual debt service liabilities to all creditors to be at least 120 per cent of 1o1al net
annual revenues from all sources after operating costs, unless otherwise provided in

a mutual agreement among all parties concerned;
Repayment to MDY to take precedence over all subsequent borrowings incurred:

® Payment of additional interest, charges and fees on amounts to be relent to local
governments may be required by the Secrctary of Finance in consultation or agree-
ment with foreign lending institutions and L.GUsProject Cities to cover foreign ex-
change risks, commitment charges and front-end fees applicd on foreign borrow-

mgs by lending imstitutions; and

¢ Internal revenue/specific tax allotments to be withheld by the DOYY in case of de-

fault or arrcarages for more than theee (3) months.

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

tral government to make the terms and conditions more concessional towards the
1.GUs.

2) Governmental Financing Institutions (GF1)

In the past, the LGUs could not access financing institutions for direct assistance. Put
with the devolution of the sccter to the LGUs, the £.GUs could now access direet -

nancing from banks and other linancing institutions.

Among the G¥ls through which LGUs can access ODA loans are the Land Bank of the
Philippines (LBP) and the De've!tl)‘pm{:nt‘Bank of the Philippines (DBP). For the LGU
to cnter into a loan, the respective tegistative council (PA for the Province, Sangguni-
ang Panlunsod; SP for the City and Sangguniang Bayan; SB for the Municipality) will
authorize the Chiel Executive Officer (Governor or Mayor, as the case may be). The
collateral that the 1.GU may use in order to avail of loans from the bank could be any

of the followings: deposilt hold out, public land and assignment of IRA. ]
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The provinee has expericnced aceessing extaimal funds through lozm: rom aforemen-
tioned government banks. The most recent loan of the Province wzs Zar heavy equip-

mend from LIP,

In a deposit hold out loan, loanable amount is based on the amownt .- =¢ time deposit
account of the LGU in the bank. The LGU is allowed a maximum ©o:7able antount of
up to 90 per cent of the (stal amount of i1s time deposit account i --2 bank. Oneg of
the terms for this kind of loan includes deduction of amount due fro - D= LG s IRA

deposited i that bank,

Other collaterals accepted by the bank are: public land and assipr:=- of IRA. The
condition impascd by the bank on the loan is the signing of a MOA .2~ the provincial
government, which guarantees that the toan will be honored even i7 7= zdminisiration
that incurred the loan is no longer the incumbent. Interest rate s nos “xed and fluctu-
ates depending on the current interest rates prevailing during seo: —ent. Penalty

charges are imposcd, whenever the IRA of the province is detayed.

There exist several banks in Agusan del Sur, both government ang ;- 272 comnercial
banks. The largest banks include DBP, PNB, LBP and Mcirobank  “rher banks arc
Rural Bank of Talacogon (now called People’s Bank of Caraga). 7 -:7 Consolidated

Bank and Rural Bank of Montevista, cte.

3) Loan Lending Agencics

Other external assistance to the Scctor in the provinee comes frorn Jareign assisted
projecis. With the devolution of the sector to the 1L.GUSs, the particip:s 1 of the LGUSs
has been important. Before the devolution of the sector, the provic:: =as a benefici-
ary of UNICEF and JICA health services projects through the DOE  after the devo-
lution, the province became the direct recipient of foreign grants. T7: ~ost recent ex-

perience of the province in foreign grants was the UNDP-WATSAN -roect

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

Three (3) WDs and eleven (1 I)‘n'sunicipal waterworks are curremils ~znaged in the

province. Table 6.4.1 and Table 6.4.2 show financial indicators and }: := status of Wids



in 1998, respectively. Bascd on the reported average monthly income and expenditures, it

is aoted that water revenues are not enough to nanage their monthly expenditures.

Tabte 6.4.1 Financial Indicators of Provincia/Municipal Waterworks

e ~ Description T
| No.of Me- No. ¢f ¥lat Average 3 :\\‘traéé—__ Average .\vcrfé'é_em T
Waterworks tered Con- Rate Con- Monsghly Consumption | Expenditures Revenue Collections
. heetions | nections Rate .per NI Costs____ e
Nos. Nos. Pesos/cu.m. n.mJ/mo. Pesos/mo. Pesos/mo. Peccent (%)
Bunanan WD |20 | LT g12 | 1650 NA NA | Na )
| Prospeidad W | 70| & 8.60 TTsmw 116,325.50 1350 | rey
San Francisco WB [ 1999 - NA  F THA 1.604,795.34 | 1,604,795 34 -
S tenwsa | 7w - 5.00 2300 805000 | 865000 | 100% _1
Esperanza WS 100 . NA NA N.A NA NA
Cataitan W S ’ - w NA NA NA [T A Na
Rosario WS 2T SR S ¥ A 360 .26 38,955 00 38,595.00 I
AMahayahay WS T e S 1288075 | 2633 N A N.A ST
Snbekows. | T TS T |eisconmrnaet s - - T
Koaos WS | - T 335 T T 01000 fat rane -7 - - T
Fatinay W& 152 52 800 47.50 1760000 | 17,600.00 60",
Bayugan 1 BMSWSO g |- T 3100 1269 NA NA -
San Juan [ I NA NA TN NA T
[ Sandase L T 61 150 | T NA 1,1041% 940.00 EA z

Soeurce: Provincial Manning Development Office, Barangay Survey Questionnaire

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

T T Descriplion
Watcevorks Total .0an Availeg | REM3INIg Paymeat | Average ;:lon'thly Am- Cureenl Arrears
o Peviod ortization
1,000 Pesos Months Pesos 1,000 Pesas
[ SANFRANCISCOWD | ame1 7 ) 605400 T 212
PROSPFRIDAD WD | 59156 s 5,282.00 9376
CBUNAWANWD T N A T NA NA TTNA
6.5 Existing Practices by the LGU on Cost Recovery

Capital Cost

In the previous arrangements, the capital cost for Level I systems was free to the community,
winle operation and maintenance was the responsibility of the association. As for Level I

systems, the capital cost is shouldered by the RWSA through the loan or grants. Water 1
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charges collected by cach association cover cost of operation and maintenance, and loan an-
ortization. According to the Loan Department of LWUA, the new loan disbursement to

RWSAs has been stopped for the last couple of years.

For Level 1T systems, WDs or RWSAs bear the onlire capital cost financed by LWUA
through loans wilh concessional tenms of 8.5%-12.5% interest rate and repayment period ex-
tending up to thirly (30) years. Less capable WDs are granted soft loans that are interest free
during the first five (8) years’ operation. In the occasion of the first assistance by the LWUA,
the loan for the full investment required could be provided for the WDs.  For the expan-
sion/rehabilitation works of the WDs, 90% of required investment may be granted by a loan
and remaining 10% shall be arranged by the cquity of WDs. 'The cost of amortizing the loan
and operation and maintenance of the system is recovered through monthly water hills. In
case of LGU’s operating Level 111 systems, the capital cost is managed by the L.GU using the

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

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

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

The operation and maintenance cost for Level I and 11 water supply systems is envisioned to
be the responsibility of the users. As such the users shall form an organization {or associa-

tion) to handle the collection of water charges.

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

cases, the users also requested the DEQs for assistance.

Although the DPWH has no budget for operation and maintenance, it extends assistance
the form of materials (such as gaskets or joint pipes) from their supplics, i these items are
available. Because of this siluation, the emphasis was placed on the nced of monthly contri-
b_utions from the users for the O&M. While, some of the active BWSAs for Level I water

supply col leét monthly fees ranging from B5.00 o B1 5.00 per houschold.



6.0

6.0.1

Cost recovery for Level 1 systems, particularty for those covered by Water Districts is man-
aged through diffcrent systems, The houscholds covered by the Water District can be discon-
neeted in ease no payment by the users. In case of the San Francisco Water Distsict (SFWID),
delinquent restdential customers are given onc-month altowance to settle their unpaid water

charges before they are cut off from the system.

The SFWD is charging a minimum fee (10 com.} of P47.00. The water rate structure is
based on LWUAs guidelines for water rate setting. Water rate is socialized, based on oper-
ating expenses and capital expenditures required by the WD, and it should not exceed 5% of
the low-income group’s houschold income. Water rate is kept minimal since the WD should
be service-oriented and not profit-oricnted.  Although the SFWD reported that # receives
complaints on the water rates, its collection efficiency is as high as 93%. The SFWD has not
mcurred losses as of now having paid to LWUA its loan amortization on time. In addition,

the SFWD was able to contribute, from its operational income, to the logistic support for the

watershed management of the arca.

In case of LGU’s operating Level I systems, O&M cost is also collected as the water charge,

although the LGU may extend a support to a certain extent of requirements in the initial stage

of operation.
Affordability of Users

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

and from the water districts in the province.

Capital Cost Contribution

Referring to survey results for Level }and 11 water supply conducted in this study (refer to
Chapter 4), 126 respondents out of 146 respondents (86%) showed the willingness to partici-
pate in the water supply projects in the fulure. Of these respondents (105 of 126 respondents),
83% indicated their willingness to contribule free labor during construction.  About 80% of
the said corespondents (101 out of 126 respondents) are willing to be involved in facility site

sclection. There is no information on the amount to be contributed for the construction of the

facilitics,

6-18




¥

6.6.2

On the other hand, construction cost of private toilet scems to be expensive as compared with
the family income. The cstimated cost of flush type toilet facility is around 5-6 times higher

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

Operation and Maintenance Cost

In the alorementioned survey for Tevel [ and 11 water supply, 28 respondents replied on the
payment for O&M of facilitics. Twelve persons (12) paid £10-20 and 6 persons paid more

than #50, while the rest failed to pay.

'The highest amount paid is P50 that is 1.3% of the median family income, although survey
sample size is limited. Thus, it may be assumed that the users can well afford to pay the
amounts being currently charged by the BWSA. In the said survey, 76.7% of respondents are
willing te participate in Q&M of the water supply facilities in the future. “They also indicated

that the water tees being collected are not enough to operate and maintain the facilities.

In the same survey results, a total of 41.1% out of the 146 respondents answered that they

were willing to pay $#2.00-20.00 per month, while 30.85%, P21.00-30.00.

For the water districts or Level [ waterworks, O&M expenses are mainty covered by the
user fees which are charged on a per cum. basis by user category. The system was established
by LWUA to compel water disiricts to be self-sufficient, financially viable and be able 1o re-

pay any loans obtained to improve water supply services.

Table 6.6.1 presents the affordability by service level. At present the current water bills  the
provinee seem Lo be within an aftordable range based on experience, although the actual in-
come vary from municipality to mupicipality and barangay to barangay (urban barangay
population have higher income than those in rural barangays because of more varied cco-

nomic activitics).



Table 6.6.1 Affordability in Water and Sanitation Services

Incomes Leved of Service

f;\moum (i‘(:;os) '

Notes:

| % to Mo n!hiy Affordabie Raage (";’.5)-).
o o - o - B __Vlnmm-e N 5 o
[ Madizn of Monshly wome 1/ o B 185500 10¢ ) ) -
“Average Tevel 1T Menthly Water B3l 27 100.00 - 130.00 2634 S00orlcss
Average Level M2 Morahly Watcr i 3/ o Ss-6000 t4-16% Ipi0
Mo Tevel UExpendires CTTTTTETI0.00 - 20.00 0303 N0
“Private Totlet Construction Cost - Flush Type Toilet 47 21,300 06 5353 i R

1/ 1994 Family Income and Expenditures Survey, NSO

2/ Data from PSP tis assumed that 21 cum. is consumed per family.

3/ Common Figures in the province.

4/ Cusrent prices estimtated in this study.

3/ Based on the experiences mainly from LWUA, DPWI and DILG.
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7.1

WATER SOURCE DEVELOPMENT
General

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

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

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

the information on the groundwater development for drinking puipose.

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

tial areas, respectively.

The Groundwater Availability Map may be used for provincial level master plan and feasibil-
ity study at present. However, the recommendations on the required investigations were pre-
sented for the specific arcas with scope of survey, as a reference for LGUS, to conduct them
pribr to /D and construction work. Aside from the requirements, updating the map is a reg-
uisite to gain more information on prevailing grounawater conjdilions using the questionnaires
prepared for the study. An annual review and updating of the database will enable the 1.GUs

to implement water source development on a project sile basis.
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The overview on current groundwater use with the conditions is summarized i Table 7.1.1

(Well data callected from each municipality are preseated in Table 7.1.1, Water Source In-
formation, Data Report). There are 1,271 shallow wells, 323 deep wells and 266 developed
springs in the provinee {functional sources). Majoritics of the wells are shallow wells. About
60% of these water sources are public facilitics. OF the total existing wells, 73% remains

functional at present. In addition to the above sources, 65 untapped springs are accounted.

Table 7.1.1 Existing Groundwater Sources in the Province

Category andl Classification Shallow Yell | Deep Well | Spring Total

1.Water source being availed

a. Public sources 590 281 266 1,137
b. Privately owned sources 681 42 0 723

¢. Number of water sources 1,271 323 266 1,860
d. Profile of diffcrent sources 68% 17% 14% 100%

2. Waler sources with problems

and non-functional wells

a. Water quality problems* 240 0 0 240

b. Non-functional 379 207 586 i
3.Spring source information _ i

a. Undeveloped I .{P) 1(P)

b. Untapped 65 65

Note. 1: Number of water sources being availed at present including those with water quality prob-

leins.

2: Number of existing water sources with problems: being used, bul with water quality prob-

lem‘abandoned wells.

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

be developed.

*: Assumed numbcer of sources (unsafe category) based on the study on existing water supply

facilitics in Chapter 4. {P): Public spring source.

Geology

The rock units i (he province are classificd into three (3) main groups based on the agés of
the rock formation. These are, from the oldest to youngest, the Miocene and Older rocks, the
Pliocene to Pleistocene Rocks and the Recent Deposits. “The grouping of the rocks is related 7

to their potential as groundwater sources. The younger rocks are considered the most impor-
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tant to groundwater because of their porosily and permeability relative to the older rocks. The

distribution of these rock groups is shown in Figure 7.2.1, Geological Mayp of the Province

and their geological features are described below.

(1)

(2)

Miocene and Older rocks

The oldest rocks are metamorphie rocks and sediments of Cretaccous age and are distrib-
uted in a limited arca on the southwest side of the province. Other ald rocks are com-
posed of volcanoes of Oligocence-Miocene age and well-compacted sediments of Qligo-
cene-Miocene age. These rocks are distributed on the southwest, the northeast and
southeast sides of the province and formy mountainous arcas with the clevations ranging
from 200 m to 1,400 m. The formations are generally distributed from southeast to

northwest and the structural lines of their syncline and anticline are also running in the

same direction.

These old rocks are well compacted and their groundwater development potential is con-

sidered difficult. A small possibility of exploiting groundwater may be in the fissure and

fracture zones of the faults.

Pliocene to Pleistocene formations .

These formations are distributed with a fairly wide widih in the central part of the prov-
ince, extending from southeast to northwest. The formation is parallel and adjacently
distributed to the alluvial formation, which has been formed by the Agusan River. The
formation consists of conglomerate, sandstone, shale, thin limestone beds and is under
an unconsolidated condition. The area forms low hills with the elevations ranging from
60 m to 100 m. The area’s groundwater development potential is not so high duc to the

geological characteristics but groundwater development may be possible via deep wells.
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(3) Reecent Deposils

‘The Agusan River and its tnibutaries have formed the recont deposits (27 _vium). The

deposits are widely distributed in the southern part of the province. ‘Thess ieposits con-
sist mainly of clay, silt and sand deposits, which are in unconsolidated ::=dition. The

deposits have high groundwater development potential in the places whers he layers are

fairy thick.

7.3 Groundwater Sources

7.3.1  Classification of Groundwater Availabitity

For planning puipose, the provincial arca is divided into the following sub-z72:5 in lerms ot

c.oL D

groundwater availability.

(1} Shallow well area

These are areas having water bearing rock formations extending not mor: 2an 20 m in

depth from the ground surface, Shalow well arcas are usually located - luvial and

coastal plains, where recent uncensolidated materials overlie impervious r-2xs at shallow

depth. The extent of completely shaltow well arca is limited, beecause moes:: 2f the recent
formations are thick or deposited on the Late Pliocene to Pleistocene rois that usually
E .

have multiple aquifers located at greater depths.

(2) Deep well arca

In deep well areas, the aquifers are located more than 20 m from the grour 2 “evel. These
arcas could be found in portions underlain by the Pliocene to Pleistocene == 2 Recent for-
mations. Most of these areas have more than onc aquifer occurting at ~:mous depths.

Arcas where shallow and deep wells could be developed are categorized &3 zzep well ar-

-k

Cas.

(3) Difficult arca

These are areas net suitable for well. The areas under (his category fargely 2insist of rock
formations older than Miocene in age. The groundwater availability 2= e aforesaid

rocks is very low and usually released in the opened rock fractures. Spring: :re the com-

mon sources of water supply in these areas.

In addition to the above classification, potential arcas to have high yiclding de:z aquifers are

B ]

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

-
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Groundwater Availability in the Province

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

the

preparation of the map were obtained from BMGS ad NWRB. The mcthodelogy and

study procedures with respective outputs are discussed in 7.3, Supporting Report.

Teehnical 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.

(M

2

Shallow well area

The province has no shallow well arca. The development of shallow wells is, however,
possible in the Deep Well Area™ (recent altuvivm and beach deposits), where shallow aq-
uifers usvally oceur. The shallow wells in the provinee are driven to an average depth of
I5m (7.62 m to 19.81 m). These wells have average static water level of 3.56 mbgl (0.61

m 1o 12.20 m) and average specific capacity of 0.55 Vsee/in of drawdown (0.10 to 1.45
Vseceimy).

Deep well Area

The deep well area covers approximately 50% of the province, widely distributed on the
western and eastemn sides of both banks of the Agusan River that flows through the prov-
ince. The deep well arca is composed of alluvial plain and low hills of sediments of Plio-
cene to Pleistocene age. The alluvial plain is composed of recent deposits of clay, silt,
sand, and gravel, which form a groundwater storage basin for some aquifers. While, the

sedimentary formations of Pliocenc to Pleistocene age consist of conglomerates, sand-

stone, limestone, and shale.

Considering the geological formations, the alluvial plain is categorized as a high potential
area for deep well development, while the sediments of Pliocene to Pleistocene age are
classified as a low-yiclding area for deep well development. in alluvial plain, the average
depth of the existing deep wells is 15.4 mbgl with average water level of 3.5 mbgl, and

the average specifi¢ capacity is 1.9 cu. mvhr/m.
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In the scdiment arca of Pliocene to Pleistocene age, the average depth of the existing
decp wells is 36.8 mbgl with an average water level of 4.1 mibgl, and a specific capacity

of 1.2 cu. w/hrim.

(3) Difficult arca
About 50% of the provincial arca are classificd as a difficult arca to exploit groundwater.
The topography in such arcas is mountainous on the western, northern, and castern sides

of the province.

The geology is made up of 1} metamorphic rocks of Cretaceous to Palcocene age, 2)
well-compacted sediments of Oligocene to Miacene age including sandstone, siltstone
and conglomerate, 3) volcanic and igncous rocks of Oligocenc to Miocene age. These
rocks and formations arc in dense, massive and consolidated conditions and have
impervious characteristics.  'The groundwater occurs only in fissures or fault fracture

ZONes.
Grouadwater Quality

There are water quality problems in both shallow and deep wells in most arcas of the
province. Water has high iron content and often contains methane gas, and in some places,
cvens sall. A water resources investigation for the provinee conducted by NWRDB and
general information from DPWH-DEO and PPDO revealed the problem arcas, as shown in

the Groundwater Quality Map in Figure 7.3.2. The following are summary of the findings.

{1) High iron content area
Among the water guality problems of the province, high iron content is most scrious one
wilh a high percentage of affected existing wells (about 80% of shaltow and deep wells).
The problems are extended to most of the arcas in many municipalitics including
Prosperidad, San Francisco, Rosario, Bunawan, Trento, Esperanza, San Luis, Talacogon,
La Paz, Loreto, and Sta. Josefa Municipalitics arca, and a partial area of Bayugan
Municipality. To remove the iron in the water, DPWIL-DEQ installed iron removal

facilities at some sites as pilot test plants, some of which arc being used at present.

(2} Salty water

The province has no sali-water intrusion because it has no coastal plain,  However,
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7.4

shallow and’or deep wells have sally groundwatcer affected by geological formations. The
problem is found in Bgy. Bahbah in Prosperidad Municipality, the poblacion of Trento

Municipality, and in Talacogon Municipality. The spring water source tocated in Talaco-
gon is also saline.

(3) Methane Gas

Groundwater with high iron content gencrally entails high levels of methane gas. Such
conditions both in shallow and deep wells arc prevaleat in the municipatities of Prosperi-
dad, San Francisco, Bunawan, I.a Paz, Vemuela, and Sta, Josefa, and found partially in
Espcranza Municipalities.  While, water with iron and methane gas is present only at

shallow aquifer in Rosario Municipality. In addition, a part ol Bayugan Municipality ex-

periences methane gas.

Spring Sources

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

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

nduced to the rocks that favors spring development.

For the study, springs are categorized into devé!opcd, undeveloped and untapped spriﬁgs. A
developed spring is utilized and must have sanitary protection, otherwise it is classified as un-
developed spring, which is considered as unsafe water source. An untapped spring, as the

name implies, is unulilized and flowing in its natura! state.

Based on the inventory of water sources prepared through the study, the province has 266 de-
veloped springs currently serving the province, which issuc from high mountain arcas in
northern and eastern parts, and from low nilly areas in central part. Of these springs, 238
have discharges of less than 2.8 Vsce, while 28 yield with 2.8 Vsee or more. A total of 65 un-
developed springs are reported in the municipalities of Sibagat, Bayugan, Prosperidad, San
Francisco, Talacogon, Rosario, Trenlo, BEsperanza, San Luis, and Verzela. Most of these
springs are not dried up during a draught year with yields varying from 0.03 to 31.6 Vsce.
The technical information of springs in each municipalify is presented in Table 7.4.1 Existing

Spring Sources, Supporting Repott.
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Surface Waier Sources

The major surface water sources in the province are only the Agusan River and its tributarics.

There are cleven streaim gauging stations in the province.

Surface water use in the province totaled 16.90 cunvsec according to the NWRB's water
vights registration database, as of March 1997, Of this usage, 99.8% of the water rights werce
registered for irrigation. Other surface water rights were for domestic and industrial by water
supply system and a private company. For domestic watcr supply, the San Francisco W) had
registered 2,800 cu.m/day water from the Binus-Agan and Lapag creck (sub tributarics of the

Simurao-Gibang stream system) in the years 1993 and 1994, but this surface water is not

utilized yet.

Data on river flow, maintenance flow and water use of the major rivers and stream systems,
based on available runofl’ records from the gauging stations are given in Table 7.5.2, Sup-
porting Repoit. The inflow to and the outflow from the respective municipalitics arce esti-

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

Water quality analyses were conducted through this study. The results of water quality analy-
sis al sclected streams meet the Class AA timitation of “DENR Fresh Water Quality Criteria”
within the tested parameters. Only the Wawa stream was observed to have high Fe and Mn
contents, It is noted that gold mining operations are located in the Gibong stream watershed
at municipality of Rosario. These operations have caused contamination of the surface water

by heavy metals such as mercury solution,
Future Development Potential of Water Souvces

(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 province.

Shallow wells are the possible source for Level | service. Considering the existing wells
in the province, the potential aquifers for shallow wells occur between 5 to 20 mbgl. One
disadvantage of shallow wells is the lowering of waler level during dry scason that re-
duces the dischargc of the wells. Another disadvantage is the usual high susceptibility of

shallow aquifers to direct infiltration of surface pollutants.
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(2)

In general, deep wells have better water quality and invariable yields when developed
with appropriate technology. This depends that the wells tap to comparatively deeper ag-
uifer. It reduces the hazards of groundwater polution. In addition, lowering of ground-
water level does not affect the discharge, since usual confinement of deep aquifer rises
water level above the aquifers. In Recent deposits and Pliocene to Pleistocenc sediments,

good aquifers apparently occur from 20 to 115 mbgl.

Additional wells can still be developed to meet the futvre water supply demand of the
province. Tor future planning purpose, the Groundwater Avaitability Map includes 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 develapment potential in the province is shown n
Table 7.6.1.

Spring
A total of 65 untapped spring sources for future devclopment are listed in Table 7.6.3
Untapped Spring Source Hdentification, Supporting Report. The list includes detailed data

on barangay name, owner, discharge rate in dry season, transmission line length and ele-

vation dilference between spring source and served area,

Such springs are mainly located in the mountainous municipatities of Sibagat, Bayupan
and Bsperanza. Other municipalities have a few untapped springs. Discharge rates of the
springs arc generally small ranging from 3.6 lsce to 0.4 sec except for those in Rosario,

and Prosperidad municipalities. The spring development potential in the province is
shown in Table 7.6.2.

(3) Surface Water

The potential surface water volume exploitable from major rivers for the use of domestic
water supply was estimated by municipality. It was arranged in this calculation to ensure

maimtenance Now of the rivers under the draught Mow in the 10-year retarn period in

consideration of the present water rights.
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7.7

‘the calculation resulis are shown in Table 7.5.2, Supporting Report.  In parlicular, mu-

nicipalitics situated in the Agusan River basin are privileged to use larger amount of river

water.
Water Source Development for Medinm-Term Development Plan

For preparation of the medium-term development plan in terims of water source development,
standard specifications of wells by municipality were prepared. The parameters such as well
depth, static walter level and specific capacity are shown in Table 7.7.1, which were cstab-
lished using well information from NWRB and the province {detailed data basc is included in
Table 7.1.1, Data Report) and hydrogeological assessment presented in ‘Fable 7.6.2, Sup-
porting Report,

Shallow wells are currently used in some municipalities. The municipal areas are catego-
rized into deep well and shallow well arcas constdering the practices. The proportion (%) of
shallow and decp wells are determined with reference to groundwater development potential
in the Groundwater Availability Map. Furthermore, the well locations arce assumed in terns
of rural and urban areas by municipalily referring to the classification of rural and urban ba-

rangays.

For the municipalities without any well dala, the well parame2ters are appropriated using those

in adjoining towns, provided they have similar hydrogeologic features.

For the furtherance in collecting accurate information to design the concrete specifications of
the planned wells, the following recommendations are made. Prior to the detailed design or
pre-construction stages, additional defailed groundwater investigations cntailing electric re-
sistivity survey and the construction of test wells shall be conducted. The municipalities that
fall on this group are San Francisco, Rosario, and San Luis. While, only electric resistivity
survey may be carﬁed out in the areas of Loreto and 1.a Paz, because of no appropriate access

roads for mobilization of well drilling equipment. Table 7.7.2 summarizes the requirements.

The groundwater development for water supply in urban areas (Level 11 and 1 systems) will
require the construction of deep wells with 1érger casing diameters 5f6” or mere, which ¢x-
pect larger production rates. In these cases, short spacing intervals between the adjacent wells
often cause the well interference due to the large lowering of pumping water .lcvel when the
adjacent wells simultaneously pump up during long period. This results in the intermittent

pump operation with excess electric consumption. Thus, appropriate spacing interval and
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Table 7.7.1 Standard Specification of Wells by Municipality

Standard Specilication
Municipality Type | Propertion | Depth Range] SWI, | Specific Capacity Remarks
) (%) (m) | (w (sec/m) ]
Bayugan Rural [SW 0 15<N<20 3 05
DW 50 25<D<60 3 0.5
Uiban |SW 0 15<D<20 3 1.0
DW 100 25<D<69 3 1.0
Bunawan Rural |SW 0 15<D<2) 4 0.5
Dw 50 25<D<%0 10 0.5
Urban |SW 0 15<D<20 4 0.5
DW 30 25<D<90 10 0.5
Bsperanza Rural |SW g 10<D<20 4 0.5
nw 50 25<D<35 4 0.5
Urban [SW a 10<D<20 4 1.0
DWW 100 25<D<85 4 1.0
Properidad Rural |SW 0 10<D<15 3 0.5
oy 80 25<D<130 4 0.5
Urban ISW 0 10<D<15 3 1.0
DwW 100 25<)<130 4 1.0
Rosario Rural ISW Q - - -
DWW 30 20<<25 3 -
Urban {SW 0 - - -
Dw 100 20<D<25 3 -
San Franscisco  |Rural |SW 0 15<D<20 3 0.5
DW 85 25<D<35 ) 0.5 g
Urban |SWV 0 15<D<20 3 0.5
Dw 100 25<D<35 2 0.5
Sta. Joscfa Rural [SW 0 15<D<20 6 0.5
) bW %0
Usban {SW 0 15<12<20 6 0.5
DWW 100
Talacogon Rural |SW 0 10<D<15 3 0.5
Dw 85 45<D<95 4 0.5
Urban |SW 0 10<13<15 3 0.5
DwW 100 45<3<95 4 0.5
Trento Rural [SW 0 15<13<20 2 0.5
DwW 30 25<D<30 10 0.
Urban |SW 1] 15<D<20 2 1.0
Dw 100 25<D<30 10 1.0
Vereela Rural |SW : :
| bw G} 20<D<40D 5 0.5
Urban {SW -
DWW 100 20<D< 40 5 1.0
Rural |SW
[pw
Urban |SW.
DwW
Rural [SW
ADW . :
Urban |SW !
bW




number of wells to be constructed pex sq. K were estimated as shown in Table 7.7.1 Spacing
Arrangenients for Planned Wells, Supporting Report.

Spring sources, proposed by barangay level, for future developments are shown in Table

7.6.3, Supporting Report. They shall also be investigated to confirm the development possi-

bility in the foltowing items: (1) locations and type of spring sources. (2) Fluctuation of dis-

charge rates through the year, (3) distance from spring sources and proposed served arcas and

(4) clevation differences between the two points.

Table 7.7.2 Additional Detailed Groundwater Investigation

Municipality

Survey

Arca

Survey Activities and Specification

Electric Resistivity Survey

Test Well Construction

San Francisco
& Rosario

Urban arca

Measuring line: 4./each municipalily
Measuting interval: 200 m

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

Number of test well: one/each
Municipality

Casing diameter: 200 mm

Well depth: 100 m.

Including pumping test, clectric logg-
Ing, and water quality analysis.

San Luis

Urban area

Measuring line: 4.

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

Number of test well: one

Casing diameter: 200 mm

Well depth: 100 m.

Including pumping test, eleciric logg-
Ing, and water quality analysis.

La Paz & Lorcto

Urban area

Measuring line: 4/cach municipality
Measuring interval: 200 m
Length of a measuring line: 1 km

Prospecting depth: 150 m.,

NA.

Note: N.A Not Applicable
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8.1

FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION
IMPROVEMENT

General

Phascd investments for provincial sector development are planned in almost the same manncr
as adopted in the 1998 Philippine National Development Plan {(PNDP) and the National Sce-
tor Master Plan (NSMP), Medium-Term Investment covering the years 1999 1o 2003 and
Long-Term Development covering the period 2004 to 2010.

Targets of provincial service coverage for the two phases are cstablished as pereentages of
beneficiaries or utilities to be served by sub-scctor. Service coverage in the base year (1997)
and national sector targets indicated in the National Sector Master Plan (NSMP) and the up-
dated Medium-Term Philippine Development Plan, 1996 - 1998 (MTPDP) are the bases of
(he study. Sector targets which are not preseribed in the national plan; school and public toi-
lets as well as scwerage are assumed based on the current conditions. In addition, prelimi-

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

sector.

Projection of frame values by municipality is undertaken for respective sub-scctors; 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 are the
1995 Census of Population and Housing, the statistical data of the province and the informa-
tion from relevant agencies. Provincial population by target year and the base year (1997) is
cstimated by adopling the projection method being used by NSO. While, the population dis-

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

tions in the classification of the areas.

Types of required facilities and their implementation criteria according to service level stan-
dards are referred to the NSMP and the NEDA Board Resolution No. 12 (s. 1995). Some
planning conditions and assumptions not prescribed in the national plan are conferred to the
relevant standards of scctor agencies and provincial government. For sewerage requirements,
the deficit in sanitation must first be addressed. Partial upgrading of on-sile disposal 1o a

sewerage system (off-site disposal) is envisaged in the final target year.

In estimating luture requirements by municipality, additional population (or number of stu-

dents/public utilitics) to be served by sub-scctor is first calculated as a shorifall at target years
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8.2

in comparison between cach target and its base year service coverage. In this vegard,
planned/on-going prajects to be completed by respeclive base years are considered as part of
existing serviees for cach target year. Required number of facilities by scotor component is
then estimated corresponding to the said additional population (or number of students/public
utilitics) to be served. Rehabilitation work for Level 1 facilitics limited to new deep wells to
be constructed under PW4SP is taken into account. Generally, rehabilitation of deep wells

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

Logistic support is considered as a minimum requirement of LGUSs for community develop-
ment and training, and other relevant activities along with the implementation of PW4SP.
The types and number of well drilling/rchabilitation cquipment and supporting vehicle for
Level 1 facilities are also suggested as reference information.  Also, mininum requirements
for sclling wp a provincial laboratory to suppost drinking water quality surveillance and
monitoring are described.  This will include building, instrument/equipment and rea-
gent/chemical requirements.  The 1993 Philippine National Standards for Drinking Waler
{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 sourcesffacilitics.

Project priority for medium-term development is discussed entailing gencral 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 provineial 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 each sub-sector. Table 8.2.1 summarizes the target per-

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

(1) Water supply

The base year (1997) service coverage was calculated as a total of 1997 figures and ex-
peeted by planned/on-going projects scheduled to be completed by 1998, Table 8.2.2 shows

service coverage for the planning purpose (details are referred to Supporting Report).
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Table 8.2.1 Provincial Sector Targets

Existing
Suhb-scctors Service Phase Phase 1t
' (1999-20603) (2004-2010)
| Coverage _
Population Population | Additional Poputation Additional
Water Supply Coverage Coverage | Population to Coverage Population to
(%) (%) be Served (%) be Served
Urban Water Supply 67 80 | 55%00f 95 177,058
Rural Water Supply 47 60 127,491 23 N 266,444
Household Household | Additional Houschold Additional
Sanilation Coverage Coverage |Houscholds to] Coverage Houscholds to
(%) (%) be Served %) be Served
Household Toilet ]
(Urban Household Toilet 73 80 10,536 9 29,957
Flush 21 30 4,992 50 - 21,400]
Pour Flush 79 60 2,334 50 8,557
vip _ 0 10 3,210 0 I ¢
Rural Household Toilet 64 75 27,169 85 38,761
Flush 0 [{1] 2,703 20 4,060
Pour Flush 100 60 4,648 80 55,701
viP 0 30 19,818 0 0
Public School | Public School| Additional | Public Schoo! | Additional
- Student Student | Public School{ Student Cover- | Public School
School Toilet Coverage Coverage Students lo age Students ta
(%) (%) be Served (%) be Served
30 60 87,000 0 85,050
e , Additional Additional
Public ublio Public | Public Utilities |  Public
Utilities Utilities Cov- e . e .
. , Utilities with Coverage Utilities with
Public Toilet Caverage erage o o .
%) ) Sanlllary (%) Sra‘m-itary
Toilets loilets
o 100 100 29 100 10
Urban Popula- Urban Popula- {Urban Popula-
Sewerage fion (i%emgc Not Applicable ton ((?;’\;Lragt. o ll;[;;r\e 4
_ 9 30 _121,760,
Urban House- Urban House-| Additional
hold Coverage hold Cover- tirban .
Solid Waste %) age Houscholds Mot Applicable
{%) to be Served
40 60 11,969 -
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‘Table 8.2.2 Estimation of Base Year Service Coverage of Water Supply

Population Scrved by 1997 Facilities
Name of Population
Municipality | | (1997 . | Percent
: Level T | Level 1 | Levell | Togal | 'erecntage
: .| Coverage
Urban | 39451 . _ 32,815 32815 83
Dayugan Rural | 57,080 340]  6,200] . 26,968f 33,508 T 5%
o |totat 96,531 140 6,290]  59783] 66,413 69
B Urban_ 10,706) _ 1206] 3103|2990 7389 69
Bunawan Rual 15,557 3962 4911 8873 57
- Total 26263 1296|7065 7901 16362 ez
Uban | 4,193 660 - 1,701 2,361 56
Esperanza Rural | 40342 420 2,350 15,988 18,798 47
|Total 44,535 1,080 2,390 17689 21,159 48
Utban_ 7,456 ' 2810 2,810 8
La Paz Rural 18,046 2,171 217 12
Total 25,502 - 4981} 4,981 20
Uban | 5,046] 340]  25621] 2961 59
Lorcto Rural | 20,123 1,801 7,335 9,136] 45
Total 25,169 2,141 9,956] 12,097 = 48
Prosperidad Urban 21;840 3,276 ' . 3,276} 15
(Capital) Rural 44,361 2,088 32821 269131 32283 13
A (T 66,201 5364 3282]  26913] 35,539 - 54
o ' Urban 3,031 3,029 , 3,029] 100
Rosario Rural 25080) 5605 asell T am| w271 L ds i
_|Total 28,11 8,634 4,501]-  1,171] 14,306 51 =
- Urban 25,519 10,791 1,206 12,156] 24,243 95
San ¥Francisco Rural | 28,665 3,480 2,249| © 10,530] 16,259 57
- [Toul 54,1841 14,271 3,545 22686] 40,502 75
Urban 5,038 . 3,103 3,103 62
San Luis Rural 18,257 1,321 1.0 8,392 46
Total § 23,295 1321 10,174 11,495 49
Uban | 4,261 838 1,861 2,749 65
Santa Josefa Rural | 20,506 3,615 3,615 18
Total 24,767 888 5476|  6364] 26
) Urban 7,884 623 i 37621 4385 56
Sibagat Rural 22000 290 9,294 5,686} 15,270 69
Total | 29,384 913 9,204] 9448] 19,655 66
o Urban 17,903 5978] 10493 16471 - 92
Talacogon Rural 12,123 2181 - 2,603 2821 0 23
Total 30,026 | 6196 13096 19292 64 |
S Urban 16,725 - 423 . 10322] 10,745 64
Frento Rural 22,778 500 b 8936 9436] @ 41
- Total 39,503 soo| o 423] 192581 - 20,181 51
~ |Grbian 6,267 1,251 . 1,251 20
Veruela Rural " 134,802] : 4,041 1,761 5,802} - 17
Total 41,069 ‘ 5,292 1,761 7,053} 17
Urban 175320] 20,5631 12391F 84,634 117,588 67
Provincial Tofal |Rural 379,720]  12,723]  39349] 125659 177,731 47 1
Total 555,040] 332861 51,740 216,293] 295319 53
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‘The base year service coverage in urban arca (67%) is almost the same with the updated
MTPDP sector target (68.8%) for the year 1998, while rurat area (47%6) is far behind the
sector target of 79%. As identified in Chapter 4, the lower service coverage in niral arca
is caused by the presence of a large number of unsafe sources/facilitics or no provision of

water supply facilitics.

For Phasc 1 development, largets of service caverage for water supply by urban and rural
arca are established in consideration of about 10% increase from the base year. 80% and
60% is adopted for urban and rusal arca, respectively. Phasc 1 targets are planned to

increase urban and rural water supply coverage to 95% and 93%, respectively, as
pply Y

envisaged in the NSMP.

Sanitation
1) Houschold toilcts
As with water supply, the base year service coverage is caleulated as shown in Table

8.2.3 reflecting any planned or on-going projects scheduled to be completed by 1998
{details are referred to Supporting Report).

The province has base year service coverage of 67%, which is a little above the cur-
rent national average coverage of 60%. Urban arca registers a level of 73% that is
well above the national average coverage, Rural érea however, has only 64% owing
to the presence of numerous unsanitary facilities. By type of sanitary toilet facility,

the existing percentage composition to total households is as follows:

Type Urban (%) Rural (%)
Flush 21 0
Pour-flush 79 100
VIP lairine 0 0

To attain sufficiency and cquitable access to basic scrvices, provincial target of
Phase 1 for urban household toilets is planned at 80%, while, for rural houschold toi-
lets, 75% is projected. This is almost equél to the existing urban service coverage of
73% that 1s pursued Lo lessen the gap of the coverage between the urban and rural ar-
eas and {o achieve a balanced distribution of this basic facility as embodicd in the
PNDP. For Phase 11, 93% as set by the NSMP is adopted for urban household toilets,

while, 85% is arranged for rural household toilets.
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Table 8.2.3 Base Year Service Coverage of Household Tollets

1997 Rousiholds and Peputation Using Sanitary Toilets
Nameof | . Number of Houscholds ‘—_ Service Coverage (%)
Municipality Population HMs Pour 1 Vies Population | Foor TVl 1
- Flush Flush Dry Total l-lqsh Flush | Dry Total
Urban 39451 7,88 875] 5,360 6,235 EXR ] I P 2 S S - O
Bayugan Rurat 57,080 10570) | 6867 6,867 37,102 65 o ss
Aot 1 9ss3t]| 17958 815] 12,227 13,1 024y s {6 | | 713
Urban 10,706] 2,120 150 869 R A | 4 | 48
Bunawan Rural | 15,557 2986 1 30 3,041 15,869 L 102
| {Totl 26263] _ sacs]  sol 3910 _a060]  21008] 3 C2 I I
Urban 4193 747 17| 456 473 2643 2 6t | | &
Esperanza Rural 403492 7,230] 41508 | 4159 23,396] s8 | | 58
_ Total 44,535) 7,977 17l 46s) b 46n 26,041 58 58
Urban 1456 1,126 187 487 i 674 4474 17 - R
Lafaz Rural 18,046] 3074 K 1,438 ga83] 47 47
. ffoml {  25502f 4200 187] 197 2,109 12956| 4 | 46 | | s0
Uibani 5,046 888 15 T4 580 f 2 65 66
Loceta Rura) 20,423 3645 2,593 ] 259 15,898 79 79
o froml | 25,1690 4513 15 3467 3,482 19,229 76 1
Prosperidad Urban 21,840 4,60 702] 2,620 330 17472 17 63 L so
(Capinal) [Rural 43361 8276] 5,006 5,006 26,617 60 | 60
L Tota) 66,201] 12,436 702] 7,626 8,328 44,089 61 67
[Utban 3,031 605 16 488 504 2,516 8 83
Resario Ruzal 25080] 4,577 4,037 4,037 22,071 83 88
. | Fotal w1 s 6] 4525 4,541 24,581 g7 | 58
Urban 25,519)  4824] 1708] 2046 3,754 19,905] 35 42 78
San Francisco |Ryra) 28,665] 5450 2,706 2,706 14,333 50§ 50
o Tota) ss08| 10274]  1708] 4752 6,460 34,238) 17 46 ] e
[Urban 5038 867 150 325 475 exzl] Y 31| 55
San Luis |Rural 18257 3,315 1,375 13715 2L 41 41
| Total 23.205) 4242 150 1,700f 1,850 10257] 4 440 44
Urban 4,261 %9 35 49 526 2855] 4 62 | e
SantaJasefs frurat | 20,506] 3898 1,838 1,838 9,633 47 47
Total 24767] 4687 35] 2329 2,364] 12493 50 50
Usban 7,884] 1439 230 820 1,050 5756 16 57 73
Sibagal Rural 22,000] 4,022 2,928 2,925 16,060 7 o
e Total | 20884] sasi|  230] 3745 3,975 818 4 | 69 73
Utban | 17903]  3279]  s90] 1,490 rosel . 1,209 18 45 63
falawogen  frural | 12,023 2161 1,687 1,687 9,456 18 78
et ! 30026] sas0f sw|l 3077 S 3767 203350 1 58 69
Urban w6,225] 3150 24 2300 | 2,545 13,548) . 7 13 8l
Trento Rural 20,718 4493 3,328 3328 68se] 74 74
- Total 39503 7643)  234] sé30 ss73] 30404 74 77
Uban | 6267 1,127 46] 0 570 616 3,447 51 | s
Veruela Rural 3802|6362 3,301 3301] 18098 52 52
Total 41,069] 7,489 46l g 3917 21,545 1 52 52
Provincia) 1Ur0IA 175,320 32509} 4955| 18507 23,862] 128274 15 58 73
Tetat |Runat | 379720 700119 | 44508 44,598] 241,365 64 |64
Fotal 555.040) 1o2628]  49s55] 63,508 65460]  369639) 5 62 67
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The existing composition of the 3 facility types serves as an indicator in the distribu-

tion for Phase I, while for Phase If, VIP and sanitary pit privy/tatrine (dry-type) is
phased-out.

School toilets

The base year service coverage of public school students is shown in Table 8.2.4
counting cxpected coverage of any planned or on-geing projects scheduted to be

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

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

Public School Toitets Public Toilets )
Name of Total {\'u_mber Sfl:g;;vsot.u‘::lrefl:lsb ll:fat Service l?lrl;::?{;tﬂf- Pﬁgl?;bli:i;;{y Service
Municipality 80“ ublic can be Served by | Coverage | ties with | with Sanitary | Coverage
chool Stu- A -t A P .
dents (1997) Sanitary Toileis in (%) loilets in | Toilets in Base| (%)
Base Year (1997) 1897 Year (1997)

Bayugan 33,259 14,080 42 2 2 | 100
Bunawan 9,582 3,440, 36 2 2 100
Esperanza 16,857 5,560 33 2 2 100
La Paz 6,274 2,240 16 2 2 106
Lotcto 11,483 3440 30 2 2 100
Prosperidad 24,762| 5280 21 2 2 100
Rosario 9,769 3,520| 36 5 S 100
San Feancisco 21,361 2360, 1 3 3 100
San Luis 7,570 1,760] 23 2 2 100
Santa Joscha 8,504 23200 27 2 2 100
Sibagat 11,6591 22400 19 1 { 100
[Talacogon 11,444 3,600 31 2 2 100
Trento 15,140 8,240] 54 3 3 100
Verela 10,811 1,920 18 2 2 100
Provincial Total 198,475 60,000 30 a2 32 100

Base year service coverage is 30% applying the standard number of public school
students to be served by one (1) unit of toilel factlity. The low tevel is due to a large

rnumber of unsanitary or absence of facilitics.

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

high level. For Phase I and U, 60% and 90% are set, respectively.
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3) Tublic toilets

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

shown in Table 8.2.4 (defails are referred to Supportting Report).

All cxisting public utilities are served with at least one sanitary toilet giving a 100%
coverage. This can be attributed by the fact that all pubtic utilities (mostly public

markets) are provided with sanitary toilel facilitics.

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

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

1 and Phase Il arc assumed.

(3) Sewerage
Given the non-existence of sewerage systems in any municipality at the present time, this
plan does not consider the service diiring Phase 1. For Phasc I1, a target of 50% coverage

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

tion provided by Level IH water supply systems.

{4) Solid wastc

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

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

Table 8.2.5 Base Year Service Coverage of Mun'icipal Solid Waste System in 1997

. . No. of Coverage of Coverage of
Name of Municipality };:E:;gig: I:;)é::ellf;lt:!? Houscholds - | Households | Urban Households
Served (%) (%) .

Bayugen 17,958 7,388 748 4 10
Bunawan 5,106 2,120 1,643} 32 ) 78
Usperanza a9 741
iLa Paz ] 4,200 1,126 ) ‘ 1.
Loreto 4,533 ‘ 888 848 19 95
Prosperidad 12,436 4,160 2,037 16 49
Rosario 5182y - 605 |
San Francisco 10,274 - 4,824 3639 35 75
San Luis 4,242 - 867 ]
Santa Josefa 4,687 789 675 14 86
Sibagat = | 5,461 1,439 748 14 52
Talacogon | __ 5,440 3,279 . .
Trento I X% 3,150 26721 35 &8s
Vemela g 7,489 1,127 !

Provincial Tolal 102,628 32,509 13,010 13 40 e
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Aboul 13% of the total houscholds in the provinee relicd on municipal refuse collection
using trucks or a 40% urban houschold coverage. These municipalitics have a total of 10

units of collection truck.

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

age, a 60% urban houschold coverage is applied for the medinm-term period (1999-
2003). '

Projection of Frame Values

Population Projection

Future poputation for all municipalitics by urban and rural arca was projected for the target

years of 2003 and 2019 together with the present population in 1997 as a planning base year.

Regional population projeciion is published by the NSO, however, projection at provincial

and municipal levels was not yet available during the time of study. The future population of

the provinee as well as the municipalities was therefore projected in the casning manuner

(dclaiis arc included in the Supporting Report) using the following reference informa-

tion/data: _

. Population ecnsus data of 1980, 1990 and 1995 on different administrative levels,

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

- “Ralio mctﬁod" generally used by the NSO for poputation projection (details are shown
in 8.3.1, Supporting Report),

- Revised classification .('}f urban and rural batangays 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 development through the future was analyzed. Referring to these demographic

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

~Population projection of the province was carricd out applying the “ratio method”. Projected

figures were studied by means of declining annuat growth rates employing a simple com-
pounded formula (l‘+r)" . Present population of the province in 1997 was also estimated in

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

and their results are presented below:
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(1)

(2)

Review of past population development in the provinee and population distribution in

1995 to urban and vural arcas.

‘The past population devetopment during census periods from 1980 to 1990 and from

1990 10 1995 reveated that:

- The province recorded an average annual growih rates of 4.73% (1980-1990) and
4.11% (1990-1995), which were almost double the regional rales of 2.44% and
2.33%, respeetively,

- Percentage of provincial population to the regional population increased from 9.6%

m 1980 to 13.1% in 1995 caused by the higher growth rates than those of the region.

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

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

8.3.1, Supporting Report.

Manner of popullalion projection .

‘The regional populatioﬁ projected by the NSO based on 1995 census results was em-

ployed. However, :a review of the population has to be m'ad.c in the near future upon en-

dorgemcnl of the Regionat Development Plan (1998-2008) for the Caraga Region that is
currently under preparation. Thc following arc the projection procedures.

1} Adoption of regional population projécled by the NSO for the years 1995 to 2020
Annual growth rates of regional population projected l;y NSO were analyzed using
simplified formula. The conservative growth rates were calculated reflecting
demographic characteristics of rﬁoderalc dcciinc of fertility and rﬁorialily ratcs

described in the 1995 Philippine Yearbook.

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

koo :
Adopted formula is; R(E) = ‘R((})]—[ '(1 +r— kr/50)
S

where: R(k) = ratio in "k"th year from' 1995 of the population to that of the
region or of the population of the municipality to that of the

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

region or of the population of the municipality 1o that of the

province

...,
i

initial rate of change of the ratio

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

3} Categorization of the province and municipalitics to sct initial rate (r)

Four standard types are prepared based on the trends of the rate (1) as observed in the

censuses of 1970, 1980, 1990 and 1995, Initial rate 16 be used for cach type of

province or municipality is determined using a set criteria (refer to Section $.3.14,

Supporting Report).

The province was classified as Type T and an initial rate of change (r) was estimated
at 0.0154,

(3) Present provincial population (1995) including its municipalitics (further broken down to

urban and rural areas) was cstimated applying the initial rates of change as mentioned

above, assuming that the behaviors of past population development prevailed up to the

present,

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

Popﬁ]ation by target year and the year 1997 is presented in Table §.3.1 covering all munici-

palitics broken down to urban and rural areas. The number of houscholds by target year was

also studied and included in Table 8.3.5, Supporting Report.

Table 8.3.1 Future Populatioﬁ by Urban and Rural Area by Municipality

Name of 1997 2003 2010
Muricipality Urban | Rural | TForal | Urban | Rurat | Total | Urbam | Rurat | Total

Bayugan 39451]  s2,080] 96,531 4836] e9.643] 117,783] 38370] w1455 142823
Bunawan 10,706] 15,387 262631 12875 18710 31585} 15,390 22.383] 37753
Esperanza 153 a3 3433 4519] 413300 52249 5736 55.195] 60,931
LaPar 7436] " 18048]  25.5M 9915] 24001  33916f 13,002 30715} 43,817
Loreto 5018 20123 25169 5,772 23000 28792 6565|2617} 32,714
Prosperidad 208400 49361 66,201] 26,550 S3928] 80478|  32,006]  &5.158| 97,230
Rasario 3030|2508 T2mn 3468) 28675 32141 3510] 32,591 36.531
San Francisco 25,519 28665 sa18a| 30,590 34.362| 64952] 3éass| d0038] 77383
San Luis 5,038 18253 23,205 TTe000]  20,744| 27743 nita] 25,740 33892
Santa Josela 4261] 20,508 24,767 - 6,590 30,708] 38,298] 10,124  45.715] 8836
Sibagal 7884 000 20384f - 93200 26006] 35326] 10950] 30555 31505
Talacogon 17903 12,0230 30026] 229041 issi0| 38414 29,018 19,716| 45832
Trento 16,725]  22,738] 39,503 20231 27354 47,785|  23322]  33.026| 37448
Veruela 8267  31.802f 45,069  9271| S1A79| T 60.750| i3.62a] 756541 69378

Provincial Total 1753201 379.220] 555040] 216,539] 423674 690213 266,862 592.006] 858958

8-11



w

School EnroRlment Projection

Fron the 1995 total populatien of the provinee, the number of children who would be en-

rolling in clementary and high school levels for all municipalitics is derived.

School age population is exirapolated from the NSO age group classification of 5-9, 10-14
and 15-19 ycars old bracket by municipatity, The age group for the clementary level is from
610 13 ycars, while that for the high school level is from 14 to 17 years. The percentages of

school age population for the targel years are based on the existing composition or structure

of the 1995 population,

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

an descrease in the participalion rate in both private and public schools is forescen by ycar
2010.

The number of public school students by target year is then derived from the projected num-
ber of children who will attend school. A participation rate for public school enrollment is
established based on the cxisting participation rate of public schoo! students to the total
school age population, Based on DECS projection, a decrease of 6% from the 1997 rate is
forescen in 2003 and another decrease of 12% from the 2003 rate in 2010 (details are referred
to Table 8.3.6, Supporting Report). It should be noted that the participation ratc in 1997 was

over 100%, an indication that a number of school enrollces are over-aged.

Table 8.3.2 shows the projected number of public school students by municipality, by target
year. About 245,000 and 258,000 public school students are estimated to enroll for years
2003 and 2010, respectively.

Projection of the Number of Public Utilities
The number of public utilities (Himited to public markets and busfjeepney terminals) by target
year is projected in urban areas for all municipalitics. The provincial physical framework

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

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

8-12
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Table 8.3.2 Projected Public Schoe! Enrollment and
Numbher of Public Utititics by Municipality

8.3.5

Number of Public Schoo) Student Number of Public LHitities .
Name of Municipality : - — B R —]

1997 | 2003 2010 1997 2003 | 2010
Bayugan 33,259 40,674 41,768] 2 4 4
Bunawan 9582 11,518 11,840 2 B
Esperanza 16,857 19.806f  19,770] 2 I T I
laPaz o 6,274 8,291 8,505 /2 R T R T
forelo i 11,483 13,104 s 2 T a4 E
Prosperidad a6 30138 sl 2 I
Rosario ' 9769 11,158 10,791 5 7
San Francisco 21,361 25,535 26,533 3 6 ST
San Luis 7,570 8,974 3,387 2 I R A
Santa Josefa 8504 13,139 17,228 2 Ty T
Sibagal 11,659 13,825 14,103 1 | 2 :
Talacogon ] 11,444 14,573 sl 2 | w0 |
Trento - 15,140 18,301 19,103 1 6 | s
Versela I R XY 159677 19630 2 | s | T s T
i Provincial Total 198,475 245000 257831 32 61 71

A total of 29 public markets, bus/jeepney terminals and parks/playgrounds arve planned for
construction by year 2003 and arother 10 by the year 2010. Refer to Table 8.3.2 for the

number of public utilities by municipality by target year (details are referred to Supporling

Report).

Planuing Area and its Projected Population for Sewerage

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

2010 scrve as the planning arca. Population in the area is considered as the potential poputa-

tion to be served.

‘Ten (10) municipalities with a total urban population of about 244,000 are considered {refer

to Tablc 8.5.5).

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

The number of urban houscholds in 2003 is the potential houscholds for the planning (refer

to Table 8.3.5, Supporting Report).
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8.4

8.4.1

Types of Facilities and Implementation Criteria

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

Water Supply

he following are major conditions and assuniptions applied to urban and rural water supply,

which are intended as a guide for the implementation of sector projeels.

(1) Urban waler supply

Prevailing situation of urban water supply in cach municipality was first reviewed mainly

focusing on existing water sources and magnitude of service coverage. Planned/on-going

projects for concerned municipalitics were also studied and reflected on PW4SP plan-

ning, with due attention to wmeirging of municipalities into an integrated water supply

system.  Potential water source for fulure development was then evaluated based on the

study results in Chapter 7, taking into account the possibilily to utilize untapped spring

sources. Recomnmendations arising from these studies were also incorporated for fur-

therance of water supply development.

Aforementioned studies were carried out by the following sequence:

1)

Review of existing water supply systems and water sources;

Review of planned/on-going projects;

Establishment of planning conditions covering service level, utilization of existing
facilities, water sources, and number of systems; and

Recommendations for furtherance of water supply development.

Review of existing water supply systems and water sources _

Majority of the existing Level III and 1I systems in urban areas is wtilizing spring
sources. The municipalities of Bunawan, Prosperidad and San Franciso are scrved
by WD with spring and deep well sources, while the municipalities of Esperanza,

Rosatio and Sibagat are served by Level I systems being operated by either the

municipality or the local community.

Currently, 7 out of the total 14 municipalities, namely: Bayugan, La Paz, Loreto, San
Luis, Talacogon, Trento and Venuela have no Leve! 311 system in their urban arca

and are presently served by Level Il system and/or Level 1 facilities.
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2)

3)

Poputation served by Level Il systems range from about 608 persons in Sibagat to

10,800 persons in San Francisco. ‘The average size of served population is about

3,700 persons.

Preference i1s made to utilize spring sources owing to less O&M activitics and cost

compared to deep well with electric motor pump.,

Review of planned/on-going projects

At present, there is no particular planned/on-going project for municipalitics in the

provinee,

istablishment of planning conditions

a.

Scrvice level

It shall be noted that a national policy for urban water supply is a Level HI 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
unserved urban bpopulation at present and in the future will be provided with in-
diviﬁua! house connections. However, it does not intend to exclude from being

implemented Level [ and 11 facilities in urban area as individual cases in the fu-

fure

Utilization of existing facilities
The existing Level 1 and 11 facilitics are considered to be utilized during the

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

be absorbed by Level Il service in Phase 11.

Water sources
Possibility/availability to utilize surface water and groundwater {(spring and deep

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

From the viewpoints of cost effectiveness and easy O&M of water supply sys-
tern, utilization of spring sources is given due priorily in the course of urban wa-

ter supply planning. Application of decp wells for water source is regarded as

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

at this moment, because of large capital investment requirements and complexily

of surface waler (reatment.
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Water source development study revealed that most of the municipalitics in the

planning arca have high potential for spring development. Among various un-
tapped spring sources identified during the course of PW4SP preparation, three
(3) untapped sources, located in the municipalities of Fsperanza, Rosario and
Veruela, were considered to have favorable conditions for use in Level T serv-

ice (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 magnitude of water supply cov-

crage varies from about 660 persons to 11,000 persons by municipality.

Table 8.4.1  Potential Water Source for Urban Water Supply

Senvod Pupriation Emirg&xminl Polential Water
Nore of Mmicipality i Brse Year Mridpality | . Source Renirts

Lovet 18] Oubess | “Total | Sprire] Dep VWell[Spring] Deep Waet
Rayugn O] 2315 BII3] 0 uj . o g
Run L6 48| 3] O a U IBdsimg WD
Byprava 0] 10| 2% ] @m0 |Batrgladii
{(aPe 0] 2810] 2%0] O i] o] o T ]
flowo 0] 2@ 2%I| O 0 o~ i
Progaidd {Cpital) 873 o 8@ 6§ 0] 0 |BesigWD
Fosario =) N =) ) x| O |Bostirgledl
S Frrcisco . 09} 34| 38| o 0| D |BatigWd -
Snlss 176 i@ Al o ol o | ————
Sta kecfa ] 881 il 2% 5] D] O |Bostrgledlli T
Shogi &3] 3% 4%5| O 0] "= |Bdsrglod
fafooom o] wan| @] o o[ o
Trato o] a7s| 0S| o ] 0] 0O
Vanda of vE 1m o of{ 0O

Note: [0- Available; x - Not available.

‘The municipality of Sibagat does not have a preferable decp well development
potential because to its localily in mountainous area, while the rest of the mu-

nicipatitics have high potential for spring and deep well sources.

With regard to decp 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.
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Table 8.4.2 Groundwater Productivity

I Groundwater
. . |Specific Capacit Well Depth Productivity per
Name of Munlcipality p(liter(secﬁu) ! (mc-tcr]) Decp Well
(/16 W),
Bayugan 035 A0 ) 340
[Bunawan 0.61 80 L 151 -
Bsperanza b 645 | 80 259
lLabPaz ¢ 023 | 80 132
lorete .|\ ez | 8 B2
Prosperidad (Capital} 1655 120 317
Rosario .. _ _0.31 40 179
San Francisco 1 0.64 40 369
San Luis 0.23 80 132
Santa Joscla 0.54 40 3l
Sibagal Not Applicable (Difficult Arca for Deep Well) |
Talecogon | 02 | 8 | 132
Trento 0.26 40 150
Verucla 0.5 40 288

Nuntber of systems

In principle, one (1) Level ITL system is considered for urban arca of every nw-
nicipality. In the municipalities with an existing Level I systeni/s, the expan-
sion of the system was first considered. In case of no existence of Level 111 sys-
tem/s, a new system was recommended.  Exisling plan/s on the development of
Level AV are also laken into account to determine respective systems of the

municipalitics.

Possibitity and necessity to micrge service area of soime neighboring municipali-
ties {o an urban water supply system were also studied from the view points of:
- waler source constraints, and

- economical development/scale merit of water supply system by cost redue-
tion of water source development and other common facilities as well as
0O&M cost/minimized number of technical staff.

Municipalities taken up in this PW4SP are scattered throughout the provinee and

therefore have less possibility of merging with ncighboring municipalities in ur-

ban water supply.

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

Level 11l system are considered to continue throughout the future,

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

operating bodies.
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4)

Recommendations for future water supply development

The provinee has high potential for spring development and various untapped spring
sources favorable for urban water supply were identiﬁed during the course of
PWASP preparation.  However, further survey (o evaluale appropriate development
of spring sources is prerequisile in the course of feasibility study and detailed design.
Among others, confirmation of possible/dependable yicld throughout the year, ¢le-
vation and distance from the potential service arca as well as topographic conditions

to atlow gravity flow of supply is indispensable.

(2) Rural water supply

1

2)

3)

Scrvice level

Level I systems {deep and shaltow wells) arc generally planned for rural arcas where
houses are scattered. In the PWA4SP, public investment for 1evel I facililies covers
80% of the total number of required facilitics, considering the existing share of

population served between public (78%) and private facilities (22%).

Level 11 systems are considered where houses are clustered and suitable untapped

spring is available,

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

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

Application of Level 111 systems in rural areas may be considered in a case to casc

basis during actual implementation.

Utilhization of exisling facilitics

The existing facilities/systems in all scrvice levels are considered to be utilized
throughout the future,

Water source

FFor Level 1 facililics, deep well constrﬁclion is given priority wherever applicable
considering safety against possible contamination and stable water supply. Standard
specifications of shallow and deep wells are summarized in Table 8.4.3 based on the
walter source cvaluation resulis presented in Chapter 7. Conventional construction

method (driven well) may be employed under favorable substrata or hydrogeological
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conditions. The standard structure of wells in application of “open-hole drilling and

gravel pack” is presented in Figure 8.4.1, Suppoiting Report.
Spring devclopment is also included in Level [ planning adopting its sharc of 20%.
This takes into account the cxisting percentage of developed springs (21%) among

public Level 1 facilitics as safe water sources.

Table 8.4.3 Standard Specifications of Level T Wells

Specification Shallow Well Decp Well
Construction Method Open-hole drilling and gravel pack o
| Casing Diameter 50mm 100mm
Borehole Diameter 150mm 200mm -
Ranges of Well Depth Standard Depth
0-20m 20m Not Applicable

21 - 50m Not Applicable 40

51 - 100m Not Applicable E0m

101 - 150m Not Applicable 120m

Profile between gravel packed well and natural pravel packed well for J.evel 1 water

supply:

The open-hole drilling method is employed for the well construction to ¢nsure
yiclding ground water from adequate aquifer in provision of proper screen location
and specifications. The conventional “cased-hole driven well” shall be used only in
cases where well specifications are established in the specifted area with sufficient

information on the hydrogcological condition including existence of natural gravel at

the expecled aquifer.

[t 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 areas arc usu-
ally limited to the upper stream of larger rivers in alluvial fans and alluvial plains,
The arial proportion between those in applicalion 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 20 m

and around 40 m, depending on the aquifer conditions.



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

pump handle (calculating required power under the specific pumping water tevel),

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

considered. ldentified untapped springs are presented in ‘Table 7.4.1, Supporiing Re-
port.

4) Number of systems/facilitics

The number of Level [ wells and spring development is estimated based on the serv-
ice level standard; while the nuwiber of Level 11 systems ceincides with the number

of untapped springs.

5} Rchabilitation
Rehabilitation of existing Level I wells is not considered, since most of the existing
wells constructed by driving method is not suitable for rehabilitation to recover their

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

site.

8.4.2 Sanitation

The conditions and assumptions arc established for the different sanitation componcnts to

serve as guides in the implementation of projects.

(1) Tlouschold toilets

Three types of sanitary toilet facilities for individual houses are considered for Phase I;
ftush, pour-flush and VIP/sanitary pit privy (dry-type). While for Phase 11, flush and

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

The type of toilet facilitics is dependent on the existing or planned service level of water
supply in the community. In urban and rural areaé with Level T or 1T water supply facili-
ties, only pour-flush and/or VIP are considered, while in urban areas with Level 111 water
supply systems, flush type foilets requiring a piped water connection are included. Jso-

tated rural areas where there is dearth of water supply, sanitary pit privy (dry type) is
considered.
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8.4.3

(2} School toilets

Standard service level currently used by DECS (40 students per wit facility) is ciployed

for both phases.

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

vide a shallow well as a water source.

(3) Public toilcts

As a minimum requirement, at least 1 sanilacy toilel facility is assumed to be provided

for respective utilitics: public market and bus/jecpney terminal,

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

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

clevated water tank is provided.

Urban Sewerage

The commencement of staged implementation of the sewerage program is planned in Phase
I for the himited urban area (S0% of urban population served by Level 11 system for the mu-
nicipalities with urban population of more than 10,000). [t is practical to start the program
fully using the existing facililics to allow for lower initial investment cost than starting at

once a conventional sewerage system (refer to Figure 8.4.2 Staged Improvement in Sewage

Collcetion Method, Supporting Report).

Low cost off-site technologies such as small bore sewer for collection of effluent from seplic
tank are to be adopted. [Improvement of sewage collection method may be gradually

achieved from combined sewer to scparate sewerage system.

Sewage treatment facilitics may range from community scale septic tank or imhoff tank to
acrated lagoon systems and to a more advanced treatment process such as oxidation ditch.
For this PWA4SP, aerated lagoons are assumed as a representative treatment facility for plan-

ning purpose. Daily average wastewater quantity is assumed to be 100 liters per capita per
day.
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8.4.4

Solid Waste

In terms of facility requirements, this PW4SP only studicd the number of refuse collection
trucks required for the year 2003, A rated capacity of 5 cu.m truckf/vehicle is considered for
calculation of required umits of track, Disposal of solid waste shall be studied in detail

through investigations, F/S and D/M. Unit solid waste generation for urban arca is assumed

1o be 0.418 kg. per capita per day.

Service Coverage by Target Year

Water Supply

The service coverage in terms of population to be served by target year was estimated by
urban and rural area by municipality. The service coverage in rural area was further

subdivided by service level (Level I & Level 1) to finally come up with physical

Fcquirements,

Base figures applied to estimate the fulure service coverage and the additional population to
be served are;

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

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

Future requirements in terns of additional population to be scrved were then estimated by
urban (Level H1) and rural (Level 1 & #1) area by municipality as a shortfall to mect the
poputation to be served in each target year. The population served in base year is adopted as
the population served in target year, when the former population exceeds the ﬁopu1ali011 to be

served in the target year/s. Manner of ealculation is specifically presented by phase.

(1) Phase I requirements
Additional scrvice coverage was estimaled 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 I period.

The utilization of untapped springs for Level Il systems was given priority during Phasc 1

period for rural water supply. At the time of this plan preparation, 65 untapped springs

in 10 municipalitics were identificd.
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8.5.2

(2) Phase M requizgments
Additional scrvice coverage was estimated as a shoertfall of the population to be served in
Phase Ti comparing with the population served in Phase 1. In this regard, existing facili-
tics in mrél arca were assumed to be utilized through the two Phases, while urban popu-
lation served by Level 1 and 1T facilities in base ycar was assunied to be absorbed by

Level Yl service during Phase I period.

Table 8.5.1 presents the service coverage by target year and by level of service as well as the

additional population o be served {details arc referred fo Supporting Report),

Through Phase 1 deveclopmnent, approximately 183,400 persons in the provinee will be served
by additional water supply services, of which 55,900 persons or 30% of the total will be ur-

ban population and 127,500 persons or 70% will be rural population.

For Phase Il period, a total of 443,500 pcréons, of which 177,100 persons or 40% in urban
area and 266,400 persons or 60% in rural area, will be further benefited by water supply
services. This additional service coverage in urban area includes the upgrade of service level

for 97,000 persons served by Level T and 1 facilities in 1997,

" Sanitation

(1) Houschold toilets
The service coverage (number of households to be served) by dilferent types of sanilary

facility s estimated by urban and rural area by municipality for the years 2003 and 20190,

The fulure service coverage and additional households to be served are estimated to meet
the provincial targets using the number of household served in the base year and the

number of households in target years.

Additional number of households to l:::e served by diﬁ'crmﬁ type of:['a.cilily'by urban and
rural area .by municipalily is the shortfall of the number of households to be served in
target years comparing with either that in base year or in Phase | '(clletails are referred to
Supporting Report). However, when the number of houscholds to be served in target
year/s is less than or equal (o that in base year, no additional number of housecholds to be

served is counted.
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In the determination of the mumber of houscholds to be scrved by flush type toilet, when
ithe number of houscholds to be served in the targel year is higher than in base year, the
target coverage is applicd with conditions. When the target coverage is higher than
Level NI water supply coverage, the latter coverage is adopted, while in the other casc,
the target coverage is applicd. In cases where the target coverage is less than that in base

year, the basc year coverage is adopled.

For Phasc I, any type of exisling sanitary facilitics both in urban and rural arcas is o be
utilized during Phase I period. For Phase 11, water-scaled toilet facilitics in Phase I both

in urban and rural areas are to be utilized.

The projected number of served houscholds at the end of the Phase 1 period is 98,200,
Additional households to be served totaled to 37,700, of which 28% is urban houscholds
and 72% is rural houscholds. While at the end of Phase 11 period, the number of served
households are 187,900 with an‘additional houscholds te be served at §9,700. Table

8.5.2 provides the number of houscholds to be served by target year for urban ang rural

arcas by municipality.

Schoo! toilets

The service coverage or ihe number of public schoo! students to be served is estimated

by municipality for the years 2003and 2010,

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

years and the provincial sector targets.

Additional number of students to be served by municipality is the shortfall of the number

of students to be served in targets comparing with either that in base ycar or in Phase |
(details are referred to Supporting Report). However, when the number of students to be
served in target/s is less than or equal to the base year, no additional number of housec-

holds to be served is considered.

‘The existing facilitics are 10 be utilized during Phase I period, while the facilities in

Phase I are to be utilized during Phase 11 period.
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The projected number of served students at the cnd of Phase I period is 147,000, The addi-

tional students to be served ave §7,000. While at the end of Phase I peried, the projected

number of served students are 232,000 with an additional students to be served at 85,000,

Table 8.5.3 summarizes the number of public school students 1o be served by target year.

Table 8.5.3 Additional Number of Public School Students to be Served by Target Year
(School Toitets)

Phase I Coverage (2003)

Phase 11 Coverage (2010)-"

Name of Municipatity To(gl_ No. of Pi:.:l,i'chsoc'h(::ol l;\u(iﬁ:lc gc(;;oool; Tot:f! No, of Pﬁ::nll’i.chs.:h‘:)rol ;‘\udb(ii:; gcc;l.ooofl
Pug:;i'le::o‘ Students Students P“g:;‘;lse;?:ml Students Student
. 1o be Served | to be Served ’ to be Seived | to be Served

Bayugan 40,674 24,404 10,324 41,768 37,591 13,187
Bunawan 11,518 6,911 3,471 11,849 w664 3,753
Espetanza 19,806 11,884 6,324 19,770 17,793 5,905
La Paz 8,291 4975 2,735 8,505 77,658 2,680
Lorcto 13,104 7,862 4422 13,155 11,840 3,978
Prosperidad) 30,135 18,081 12,801 31,335 28,202 10,121
Rosario 11,158 6,695 3,175 10,791 o712 1017
San Francisco 25,538 15,321 12,961 26,533 23,880 8,559
San Luis - 8974 5,384 3,624 8,887 7,998 2,614
Santa Josefa 13,139 7881 5,563 17,228 15,505 7,622
Sibagat 13,825 8295 6,055 14,103 12,693 4,398
Talacogon 14573 8,744 5,144 15,174 13657l 4913
Trento 18,301 10,981 2,741 19,103 17,193 6212
Veruela R 15,967 9,580 7,660 19,630 17,667 8,087

Provincial Total 245,000 147,000 87,000 257,831 232,050 85,050

{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 future service coverage and additional coverage are cstimated using the existing

number of public utilities with sanitary toilets in the base year, the niumber of public

utilities in target years, and provincial scctor targets.

The ‘additional number of public utilities with sanitary toilets needed by municipality is

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

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

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

Phasc I are to be uvtilized during Phase Il period.

8-27




8.6
8.6.1

The number of served public utilitics at the end of Phase 1 period is 61, The additional
public utilitics to be served are 29. While at the end of Phase 11 period, the mimber of
served public utilitics are 71 with an additional public utilitics to be served at 10. Table

8.5.4 summarizes the additional number of public ulilities to be served by municipatily
by target year.

Urban Sewcrage

The service coverage in 2010 (Phase 1) is estimated for the municipalitics with population of
more than 10,000 in urban area provided by Levet HI water supply. Itis assumed that half of
the population in the areals is to be served by the sewerage systems. Table 8.5.5 shows the
population to be served in Phase 11

Solid Waste

Future requirements in the sub-scctor are studied giving priority to urban arca for the Phase I,

Stagcd improvement for the rural area shall be studied in the future.

Service coverage in Phase [ was assumed at 60% with reference to the present service cover-
age of 40% in urban area.. Additional service coverage in Phase T is caleulated as a shortfall
of target coverage in Phasc 1 comparing with current service coverage. Table 8.5.6 presents

additional scrvice coverage for Phase I in the urban area.

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

(1} Required facilitics
Waler supply facililies required by service leve! were estimated by urban and rural area

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

Urban water supply:

Physical rccjuirements of Level III systems were estimated as the number of required
house connections. Mode of project indicates whether future urban water supply will be
implemented as expansion of existing system or construction of a new system. The

number of water sources was also cstimated based on the water source evaluation results
in Chapter 7.
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Table 8.5.4 Additional Number of Public Utitities with Sanitary Foilels by Target Year

Nanie of
Munbcipality

Type

Phase | Coverage (2003)

Phase Il Coverage {2010)

Add'l. No. of

Public Utitit

¥y

with Sanitary

Toilels

Noe. of Public
Litility with
Sanitary Toilets

Add'L No. of
Poublic Uditity
with Sanitary

Toilets |

No. of Public
Ueiditles with
Sanitary Tollets

Bayugan

Public Market

|Parks/Playgreund
Total

Bus/eepney Terminal |

Bunawan

Public Market

Bus/Jeepney Terminal

jParks/Playground

Total

Public Market

Bus/Jeepney Terminal |

Farks/Playground

Total

Public Market

Bus/Jeepney Terminal

ParksPlayground

|
!
i
‘
i

Totat

Tareio

Public Markel

Bus/Jeepney Teaninal

1
f
L
i

i
i
i

T | — L

Parks/Playground

|
|
|

Total

Prospesidad (Capital)

Public Market

Bus/Jeepney Terminal

— | o | o |

[T S T ST fW)

Parks/Playground

T
]
i
f

Total

Rosario

Public Mar‘kcl :

Busfieepney Terminal

]
i
{
|

Parks/Playground

Total’

1
{
l

San Frarcisco

Public Market:

e ] —

ol [ {0t [ B [ ] |

Bus/feepney Tesminal

|
|
)

Parks/Playgroun

Total '

San §uis

Public Market -

Bus/Jeepney Terminal

[ PRI - N PP R PP L) ) JIVY PN

bk f |~ [ 6| N

Parks/Playground

Tolal .

Santa Josefa

Public Market

Bus/Jeepney Terminal

Parks/Playground

Total

Sihagat

Public Market -

Bus/Jeepricy Terminat

Parks/Playground
Total =~ :

Talacogon

Public Market -

Bus/Jeepney Terminal

Parks/Playground

[TV T

Total

p—
A )

Trento

Public Market

| o | | e |t e | e

Bus/Jeepney Terminal

Parks/Playground

!

Tolal

Veruela

Public Market

Bus/Jeepney Terminal

Parks/Playgiound

Total

WA b MO0

Provincial Total

Public Market

~
~D

Bus/leepney Terminal

™~
S

tParks/Playground

Total

Bl S| ==l —jui=

-
o

-~
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Table 8.5.5 Poputation to be Served by Urban Sewerage in Phase 1

Bayugan 58,370 55,452 29,185
Bunawan syl aen| T e
tabee 3w | 6551
Posperidad (Capital) | 32,076 30472 16,038
San Francisco 36445 14,623 18,223
SantaJosefa - 10,124 9,618 5,062
Sioogat 109s6] 0,403 5475
ralacogen 29,116 27,660 14558
Teenta o 24,322 23,106| 12,161
Veruela ' 13,624 ETYTE 6812

Provinelal Folal 266,862 253,521 E21,760

Table 8.5.6 Add'l. No. of Urban HHs to be Served by Municipal Solid Waste System in Phase I

No. of Urban House- ' - Phase ! Coverage (2003)
Name of Municipality | holdsServedin the [T No of Urban  |Urban Households]  Add'L. No. of Urban

| Base Year Houscholds - Coverage Houscholds to be Served
Bayugan 748 9,014 5,409 4,661 g
Dlunawan - 1,643 2,550 1,643 B A
{Esporanss - 877 527 527
LaPaz 1,498 $99 §99
Loreto - 848 1,016 sasf
lpcosperidad (Capital) 2,037 5,057 £3,035 998
Rosaio 692 a16 416
San Francisco ' 3,639 5,783 1639
SenLuis 103 620 620]
Santa Josefa 675 1,220 732 57
Sibagal 748 1,701] - 1,021 273
‘I:a_la:gogon o 4,195 2,517 2T5Al7
Teento 2,672 3,810 2,672
Verucla ' - 1,667 oo 1,004

Provincial Total 13,010 40,113 24,979 11,565

o
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(2)

€))

Rural water supply:

Physical requirements of Level 11 systems were estimated as the number of systems and
number of comnunal faucets, while that of Level I facililics were first estimated as the
number of wells with classification of deep and shallow wells. Deep wells were further

subdivided in terms of three different standard depths based on the water source evalua-

t1ton results.,

urthermore, as for Level I facilitics, in this PW4SP, 80% of the total required facilities

will be implemented by public (1.GUs) and 20% of these public L.eve! 1 facilitics will be

allocated to spring development.

Rehabilitation
Rehabilitation requirements were estimated as 10% of the tolal number of decp 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 underlaken by respective benefliciary organizations,

Equipment
Logistic support:

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

considered necessary for the provincial government to conduct vartous activitics of

MWA4SP implementation;
Transportation- service vehicle

Office equipment- computer with printer, typewriter, mimeo niachine, stanning ma-

chine and copier

Field cquipment-  sound syslem, tape recorder and tools for maintenance

For urban water supply, no hardware was considered.

Well drilling and rehabilitation equipment:
As a reference information, necessary types and number of well drilling and rehabilita-

tion equipment were studied considering the éxisting equipment of sector agencies in the

Provinee.

During Phase 1, a total of 507 Level I deep wells shall be newly constructed by public
(1.GUs} and 10% of these deep wells shell be rehabilitated annually. Although there are
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huge requircinents, onty 1 unit of spindle type drilling rig is available at DPWH-DEO in
the provinee and | vnil of truck-mounted percussion rig at DPWH-regional office. Air

compressor equipment for well rchabilitation is not available cither at provincial gov-

crnment or sector ageicics.

‘Therefore, a total of 10 scts of drilling rigs (medium size percussion type) together with 2
scis of well rehabilitation equipment, 2 units of support vehicle for well rehabilitation
and 10 units of service truck for deep well construction shall be mobilized/procured ci-

ther by the private scctor or LGUs (details are referred to Supporting Report).

Sctection of well drilling machine

An appropriate type of well drilling machine with its specifications shall be sclected afler

comprehensive study on the technical requirements, locat capability in Q&M of the ma-

chine and cost effectiveness.

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 rofary type machine is quite effective to reduce
construction period under soft soil condition, special training on mud-circulation, han-
dling manner, ete. are required together with additional equipment and materials as com-

pared with percussion type. The drilling spced of the percussion type is rather slow, but
has advantages in drilling boulder and cobble formations.

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

the long-term development period.

Laboratory

Required New Building:

To ensure potability of drinking water supplics, a new laboratory facility in Loreto to
cover the remote southern towns of Veruela, Santa Josefa, La Paz and also Lorcto will be
provided becansc of the difficulty of transporting the water samples to Prosperidad.
Water samples have to be examined on time to aveid unpredictable changes of the qual-
ity due fo long storage. The new building will have a floor arca of $7m? to house an ex-

amining laboratory, an office space, a storage room and a toilet. Water and power sup-

plies will be provided,
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Instument/Equipment and Other Laboratory Accessory:

Two (2) scts of instrument/cquipment will be necessary to undertake regular water gual-
ily monitoring and surveillance activities. The distribution would be: 1 sct for the up-
grading of the existing provincial laboratory, and the other set, to the new laboratory.
‘tThe new laboratory will also be provided with laboratory accessorics such as sink,

working table, ete. The following arc the requirements:

Upgrading of
Item Unit  Exisiing |aboratory New Laboratory
1. Instrument/Equipment
Turbidity meter scl I 1
Color meter scl 1 i
pli/Residual chlorine checker sct 1 1
Incubator set X 1
Refriperator sct 1 1
Sterilizer st X 1
Portable water quality testing kit set 1 1
Electric stove set 1 1
Range hood sct 1 1
2, Glassware/Chemical set ] 1
3. Acecssory §
Sink set X 1
Warking table set X 1
Shelf sel X 1
Office desk sct X 1
Chair sel X 1

8.6.2 Sanitation

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

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

(1) Houschold toilets _
Future requirements in the number of househo!d toilets by different type for urban and
rural arcas were estimated based on the additional houscholds to be served by type of fa-

cility both for urban and rural areas by target year (details are referred to Suppoﬁing Re-
port).
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{2) School toilets

‘The future requircients in the number of toilet facilities were estimated based on the
standard number of students to be served by a S-unit standard facility and the additional

students to be served by target year (details are referred to Supporting Report).

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

the pereentage share of urban and rural population.

(3) Public toilets

uture requicements in the number of toilet facilities were estimated based on the addi-

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

cas (details are referred to Supporling Report).

Urban Scwerage and Solid Waste

Physical requircinents for the sewerage facilitics are not discussed in this sub-section. Fur-

ther study shall be conducted in the future,

As reference information, the number of refuse collection trucks is estimated for the urban
arca in Phasc 1. Ten (10) additional units of truck are required to meet assumed service cov-

crage as reflected in Table 8.6.3.

Table 8.6.3 Number of Refuse Collection Trucks Required in Phase I

Additional Urban Estimated Dail .
Name of Munlcipality Households to be Amount of Rcfus)er to N“.Fi?;\,“&gﬁ::gon
Served be Gencrated, (Kg)

iBayugan 4,661 1,949 1
Bunawan i Co

Fsperanza 527 221 !

LaPaz §9% 76 ]

I,OICIOR— Ty T -

Prosperidad (Capital) 998 418 O

Rosario 416 174 Vo
San Francisco : )

San Luis T i

Santa Josefa 57 Y B

Sibagat 213 115 1

Talacogon 2,517 1,053 |

Trento h 1
Verucla ool 419 1

Provincial Total 11,969 5,009 10
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8.7

Identification of Priority Projects for Medinmm-Term Development Plan

In general, the present serviee coverage by municipality with reference (o the tavget coverage
indicates the dircction of devclopment cffort for implementing PWASP with municipal

priorilics.

Specific projects shall be selected subject to detailed studies and will not be discussed in the
provincial masler plan. In addition, pertinent information to idemtily priovily projects is not

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

future expansion work for WDs,

The general criteria for identifying priority projects as guide for implementing the PW4Sp

arc sununarized betow.

‘The first level of priority should be given to projects with positive feasibility studies and
identified funding. Next level of priorily should be given to projects with positive feastbility
studies, altheugh no funding source has been identified. The third level should be for which
feasibility study has been conducted. Within each level, if funds were insufficient, a ranking
could be camried out applying some factors, such as willingness to pay, water-related diseases
status and per capita cost. Under the above-mentioned conditions, the implementors should

prepare a list of projects.

Due attention shall be paid on the importance of integrated developmient of relevant sub-
sectors to maximize the effects and benefits through simultancous implementation of water
supply and sanitation projects. On a municipal level priority, synthetic evaluation of sector
components for concerned municipalities (which is studied in the inancial arangements,

Chapter 11) may be used for implementation arrangements.
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