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PROVINCIAL PROFILE

Generat

Surigao del Norte is located along the northeastern coast of Mindanao. Surigao Cily, a
component ¢ily, is the provincial capital. The province is composed of mainland Surigao, the
major islands of Siargao and Dinagat and other small islands. It is bounded on the north and

east by the Pacific Occan, on the west by Surigao Strait and on the south by Agusan del

Norte and Surigao del Sur as shown in the Location Map.

‘The province has a total land arca of 2,739km’ that is 0.94% of the Philippine total land arca
of about 300,0.005q.km. It is composed of 27 municipalitics. There are 434 barangays, of
which, 25% is urban and 75% rural. Provincial total population was 442,753 in 1995, About
72% of the population resided in rural areas while the remaining 28% in urban arcas. At
present, there are 2 water districts and 32 other Level 111 systems managed by various L.GUs

and associations in the province. Table 3.1.1 presents the breakdown per municipality of the

land area, population and density, as well as administrative composition.

Table 3.1.1 OQutline of Municipalities

Municipatity Land Area 1995 Pepulation Number of Barangay
- Name | Class (l‘“‘b). ] Number (pet:::;;l’l?m’) Urban Rural Total
Alegria 6* 6670 12,157 182 3 9 12
Bacuag 6 44,80 12,309 275 k) (] 9
Basilisa s 61.80 24,141 3% 3 24 27
Burgos [ 11895 2,785 143 3 3 6
[Cagdianao 5 207.04 11375 54 14 14
[Caver 5 FINY] 14300) ~ 52 5 $ 14
[Dapa 5 98.08 16,4335 168 17 12 29
[[Del Carmen 6% 11994 12,316 38 r 18 20
UDinagal 5= 12,05 8,509 714 3 9 12
[General Luna 6" 4126 12,554 304 3 13 9
fGigaquit 5% 129.06 15,261 118 4 9 i3
Libjo {Albor) s 165.57 14928 90 2 14 i6
Lorelo 5% 215.87 B.048 37 s 5 10
Mainit 3 107.76 21,780 202 4 17 21
iMalimono 5" 109.43 - 14,191 130 5 9 14
Pilar [ 71.06 8,299 108 4 11 15
Placer 5 89.89 20,712 230 5 15 20
San Benito 6 19,70 D 14498 113 2 4 [
San Francisco [ 431.76 16,005 229 4 7 11
$an {sidro &® $8.34 3,791 99 t il 12
San Jose &= 31.47 27481 733 4 £ 12
Santa Monica & 37.99 1,219 190 2 9 11
Sison [ 54.70 - 8,853 162 S 1] 12
Sccorro 5 HA4.45 15,208 133 2 11 13
Surigao City 1" 245.34 104,909 428 1! 43 54
Tagana-An [ 85.45 12,159 142 4 10 14
Tubajon &0 114.95 6,155 54 2 7 9
Tubod 6" 48417 10,318 213 ) 8 9
Provinelal Total 2% 2,7139.02 442,596 158 108 326 434




Natural Conditions and Geographical Features

Meleovology

‘The province has Type Il climate under the Coronas classification. It is characterized by no
dry scason with very pronounced maximum rain period as reflected in the Location Map.,
Using the 1996 rainfall records, the average annual rainfall was registered at 3,639.50mm.

Maximum rainfall was observed during November to January, while the minimum was

experienced during August to Scptember.

Mcan annual air temperature is 27.3°C. The hottest month is June {32.5°C), while the coldest
motiths are January and February (22.6°C). The province is situated between 125° 15' (o 126°

15" cast longitude and 9° 18’ to 10° 30" north latitude which is considered as an area
frequently visited by typhoons.

Land Use¢

Forest area constitutes only 44% of the tﬁtal land area of the proviﬁce located mostly in the
mountain ranges of Mt. Legaspi. Agricultural land comprises about 55% while Built-up arca
is limited to 1%. Most of the settlements are along the coasts and plains in major transport
routes. The existing land use pattern is préseméd in Table 3.2.1, The remaining forest cover
primarily serves as watershed rather than as source of tfmber. An cfﬁéiently managed
watershed collects and regulates flow of water, controls soil erosion and minimizes water
pollution. Conversion of forestlands to other uses will resﬁict its function asa watershed.

Correspondingly, a significant increase in agriéultural area will result in a high demand of
water for agricultural use.

Table 3.2.1 Current Land Use

' : Percentage over Tofal
Land Use Area (km') Land Area (%) :
Forest J.and 1,193 44 ~
Built-up 38 I
Agriculfural 1,508 58
Provincial Total 2,739 100

%




3.23  Topography and Drainage

Surigas maintand has varied terrain ranging frqm fiat to mountainous, The mountain ranges
of Mt. Diwata with clevation of 750m dominate the southeastern part of the province. On the
northeastern part, is Mt. Buhangin with an clevation of 664m and flanking the western side
along the Mainit-San Francisco boundary is Mt. Buhangin with an elcvation of 865m. The
alluvial plains are located in the north side along the shorcline of Surigao City, in the
northeast side and the southwest side. The topography of Siargao island is predominantly
rolling to stecp. The highest elevation is 291m above sea level. The alluvial plains are
widely distributed in the central, the northeast and the southeast sides. On the western and
southern sides are broad cxpanse of mangrove swamps and fringing reef flats. Dinagat island

is mostly mountainous with ¢levations ranging from 200m to 700m. The alluvial plains are

few and very narrow.

The natural drainage systems generally flow northward and empty into Surigao Strait or
Hinatuan Passage. Major rivers are Surigao, Mayag, Sonkoy, Bacuag and Gigaquit in the
mainland and Valencia in Dinagat istand. Figure 3.2.1 shows the drainage systems of
Surigau del Nortc and Table 3.2.2 is a list of the main rivers and their corresponding drainage
i areas with recorded flow rates. Only Surigao River was selected for water quality analysis.
7 The result of the analysis showed that the river has considerable amounts of iron and
manganese, exceeding the maximum limit for Class “A” fresh surface water classification

(details are referred to 7.5, Data Report).

Table 3.2.2 Drainage Areas and Flow Rates of Major Rivers

e e | Drltge v Flow Rte o T e D
(kin') Peak Maximum | Minimum g
Surigao 101 ' 356.65 160.72 2.67 Surigao City WD
[Bacuag 64 147.03 3541 1.26 None
{Mayag 41 . 11073 - 5420 1.59 None
Sonkoy Ne gauging station in the watershed None
Gigaquit No gauging station in the watershed None
Valencia o - No pauging station in the watershed "~ |MNone n

Source:  Philippine Water Resources Summary Data, established January 1980 by NWRC

Notes:  Peak - Peak discharge of Daily Maximum Discharge
Maximum - Maximom Daily Discharge of Weighted Daily Discharge
Misimum - Minimum Daily Discharge of Weighted Daily Discharge
In¢. - Incemplete/Lacks record
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3.3.2

Socio-cconomic Conditions

Economic Activities and Houscheld Income

Agriculture is the major cconomic activity in the province. Major crops cultivated are rice,
coconut and rootcrops. Fishing and mining are also important livelihoods. The greater butk
of commercial activitics are scen in Surigao City. Tourism and coltage industry are also
prontising economic activities in the province.

The National Statistics Office (NSO) Family Incore and Expenditures Survey in 1994
showed that the mean annual family income of the province was B 55,857, while the median
was at P 39,543, Distribution of families by income class in the region and provinee is
shown in Figure 3.3.1 (refer to ‘Table 3.3.1, Supporting Report). Percentages of houscholds
of lower income levels were greater than that of the region. Based on the established poverty
threshold income of R 43,659 in Region 10 for 1994, approximately 60% of the total number
of families lived within and below the poverty thresheld.

As to the number of workers by major industry group, agriculture, fishery and foresiry had
the dominant share followed by communily, social and personal services, and wholesale and
retail trade (refer to Table 3.3.2, Supporting Report). By class of worker, those who who are
sell-employed without any paid employee had the highest share of 37%, followed by those

worked without pay in own family operated farm or business as shown in Figure 3.3.2.

Basic Infrastruciure

The total road length of the province is 2,361km, of which half (50%) are barangay roads.
Land transporfation is available by means of bus, jeepneys and tricycles. The province has
one airport and 32 post offices or stations. There are 22 tourism-related facilitics. Table
3.3.1 presents a provincial outline of public services and Table 3.3.2 reftects the number of
public facilities and services by municipality.

Education

The province has a total of 490 schools consisting of 415 elementary schools, 61 high
schools and 14 colleges/vocational institutions. A large part of the population had attained

elementary or high school levels of education as reflected in Figure 3.3.3 (refer to Table
3.3.3, Supporting Report). |



Figure 3.3.1 Distribution of Familics by Income Class

250,000 and over h

'g 100,000 - 249,995 My & Sitigo &l Norte
S 60,000-9995 [N Li“f"f""eg"‘?f‘
% 40,000 - 59,999 B
é 30,000 - 39,999 |
3 20000-2999 B
E Under 20,000

0 10 20 3 %0

Percentage of Famtlies

Figure 3.3.2 Employment Distribution by Major Industry Group
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Figure 3.3.3 Population Distribution by Highest Educational
Attainment _
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Table 3.3.1 Provincial Qutline on Public Services

5‘ ] Qy. [. Mews | Uit [ Qty.
(1) Roads (7) Tourlsim-related-facilities Number
) Total Length Kni 2,361 (Hotel reson, fodpes, recrcational
b) Barzngay roads Percent 50.96 facilitics, elc.)
(2) Elcctricity service coverage (8 Schools
a) Municipality Pereent N.D, a) Elementary tevel Number 415
b) Barangay Percent N.D. b} Secondary level Nuniber 61
¢} Household Percent N.D. ¢} Tertiary level Nunibwr L]
(3} Telecommunication Services (9} Health Facilities
a) Availability in mwnicipality  |[Peccent N ay itaspital/clinics Nunshey 16
b} Telegraph station Number 4 b) Main kealth centers, rural health  [Number 20
¢) Telephone station Number 4 uniis, barangay health conter, cic
(4) Post Office Number 32 (10) Laber
aj Labor foree participation ratio Percent N.D.
(5} Transportation services Mode Bus, b} Employment rate Percent N.D.
(ex. Bus, Jezpneys,
jeep,taxi, ) [Pumpboats[[{11) Average family Income
: a) Monthly income Pesos/Month B 3,563
5(6} Banking Faciities Number 17 b} Monthly expenditure PesosMonth P1.3062
Note: N.D. - No data available N
TFable 3.3.2 Public Facilities and Services by Munlcipality
Iligh School Vocational Public |Bank and Financin
Name of College | Hospital A g
] - = . M s
Municipality Public | Priv ate F‘O‘al School Markel Institution
ngs, nos. nos. nos. nos. nos. Nos. nes.
Alegria 1 1 I 1
Bacuag t 1 2 N 2
Basilisa (Rizal) 3 1 1 T
Burgos 1 i YT '
Cagdianan 2 2 2
HC!aver 1 1 2
iDapa 2 1 3 2 1 Fl 1
—
Ikt Carmen 2 2 1 1 2
Dinagat 1 i 2
General Luna } 1 1
Gigaquit 1 1 1 1 2 ¥
Ebjo (Albor) I 1 1 1
flLoceto 1 i 2 1 2 1
Mainit 3 1 4 i 1 i i
l!irlalimono 4 4 1 ! 2
Pilar 1 I } i |
[[Ptacer 2 3 3 1 1 1 t
San Benito 1 1 2 T
San Francisco 2 1 3 2 -
San Isidro 1 1 2
San Jose i 1 2 1 i i
Santa Monica (Sapan} i 1 1 1 2
Sison 1 1 2
Socomo | 1 ] i 1 N
Surigao City (Capital) 7 4 i 4 3 4 2 11
Tagana-An 1 0 B Bl i
Tubajon F 2 1
Tubod 1 1 2 { 1
Provincia) Total 43 13 41 7 14 16 44 17
3.7



Population

Previous Population Development

A fluctuating provincial population growth rate had been expericnced since the last 6 census
years (1960-1995) as indicated in Figure 3.4.1. From an average annual growth rate of
2.00% during the period 1960 to 1970, it increascd to 4.54% (1970-1975) and declined 10 a
low 1.60% (1980-1990). A summary of the average annual growth rates is as follows:

Year Population Ave, Annual Growth Rate (%) Period

1970 238,714 2.00 1960 - 1970
1975 298,080 4.54 1970 - 1975
1930 363,414 4.04 1975 - 1980
1390 425,978 1.60 1980 - 1990
1995 442,203 0.70 1990 - 1995

A consideration on how the population growth behaved in the past and how it is likely to
behave in the future is important because of the issue of resource allocation including the

water supply and sanitation sector requirements.

The 1997 population was estimated to provide the planning base for thc Master Plan (refer to

Section 8.3.1, Population Projection, Main Report). Table 3.4.1 shows a breakdown of the ;
past population development by municipality including the 1997 projected population.

Figare 3.4.1 Previous Population Development of the Province
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Table 3.4.1 Previous Population Development by Municipality

T T = PV

i Prﬁyious Population

Municipality 1948 | 1960 | 1970 | 1975 | 1980 | 1990 | 1995
Alegria s346] 63300 8,129 9,704] 11,764
Bacuag 70620 8579 " 9,021 10318] 12,135 1,050] 12,300
Basilisa (Rizal) 5,047] _10,614] 13,900 20,948 24.141
Burgos - 1,958] 2,584 2798|2617 2.785
Cagdianao . 4,342 4,827 3,789 8435 11,551 11,175
Claver 1 7,744~ 9,659 10,755 12,2321 13,449] 14,300
Dapa 14,492; 13,878] 13,309] 14,628! 16,481 17,383 16,435
Del Carmen 16,746/ 10,830] 11,186f 10,597 11,768 1L777] 12,316
Dinagat ~1LIGSE 10,095 0,714 22234 36,7.2'.6 8,650 8,6(19_i
Gengral Luna 5,719 8,614 8,476 9,768] 12,075 11,534] 12,554
Gigaquit - 14431]  8.368| 11,097] 11,810] 13,86] 13,713] 15261
Libjo {Albor) 6,959 5,801 10,2900 14,166] 14,928
Loreto 6,212]  8324] 50200 5270]  s,5300 7,335  8.048
Mainit N 17,681] 18,542] 14,759] 17.064] 18,078] 21 483 21,780
Malimono 6,537 9,412| 10,074] 12,109] 16,1571 14,191
Pilar _ 5227} 6,291 7,504] 8,646] 7,860] 8,299
Placer | 9330 10,849] 11,673 12,931 14470 18.400] 20.712
San Benito 3,202 3,748 4,315 4,498
San Francisco {(Anao-Aon) 6,272| 6,486 7,572 86741  9434] 10,005
San Isidro 2,630 3,829 5.609] 7.513] 5.245]  s.791
San Jose , L ~ 1 30,348] 27481
Santa Monica (Sapao) 6,522 5,438 5,993 6,272 7,160 7,219
Sison . 6,532 53771 17316 7.400 8,266 8,853
Socorro 6,946]  7,904] 10,267 14,162] . 15,208
Surigao City (Capital) 46,109 37,439 51,496] 66,027 79,745| 100,071] 104,909
Tagana-An 6,116 - 7460} 8,063 9285 10296 11,5701 12,159
Tubajon 3,660| 3,685 4,461 5,778 0,155
'Tubod 6,197 6,665 7,366 8,056 11,144] 10,318

Provincial Total 155,003] 194,981] 238 714] 298,080 363,414[ 425,270} 442203

3.4.2 Classification of Urban and Rural Areas

NSO classifies a barangay as urban when it satisfies any of the following conditions on the

economic and social functions:

(1} In their entirety, all municipal jurisdictions which, whether designated as chartered cities,

provincial capital or not, have a population density of at least 1,000 persons per square

kilometer.

(2) Poblaciones or central districts of municipalities and cities, which have a population

density of at least 500 persons per square kilometer.

(3) Poblaciones or central districts {not included in nos. | and 2) regardless of population

size which have the following:

3.



3.4.3

1} Street pattern, i.c., network of streets either at paraliel or in right angle orientation;

2) At lcast six establishments (commercial, manufacluring, recreational and/or personal
scrvices); and
3)  Atlcast three of the following:
a) atown hall, church or chapel with religious services at least once a month;
b) a public plaza, park or cemcicry;
¢} a market place or building where trading activitics arc carricd on at least once a

week; and

d) apublic building like school, hospital, puericulture and health center or library.

{4) Barangays having at least 1,000 inhabitants that meet the eondition set forth in no. 3

above, and in which the occupation of the inhabitants is predominantly  non-
farming/fishing.

All areas not falling under the urban classification are defined as rural area. Distribution of

the classified arca is shown in Figure 3.4.1, Supporting Report.

For this Master Plan, however, the 1995 NSO classification of urban and rural barangays was
modified by the PPDO to reflect the actual conditions prevailing in the area. A total of 6
rural barangays was re-classificd as urban, With the re-classification, there are 114 urban

barangays and 320 rural barangays for a total of 434 barangays in Surigao del Norte.
Present Population Distribution

Utilizing the modified classification of the barangays, the urban-rural population was
estimated. Rural population accounts for 57% of the prbvincia] total, while 43% is urban as
reflected in Figure 3.4.2. Table 3.4.2 presents the breakdown of the number of urban and

rural barangays by municipality and its corresponding present population distribution.

There are 86,254 households with 52% residing in rural areas and 48% households in urban
areas, ‘the average provincial household size is 5.29 persons/houschold. Table 3.4.3

presents a breakdown per municipality in the number of houscholds and household sizes by
urban and rural area,

3-10
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Table 3.4.2 OQutline of Urban and Rural Areas in the Province

Name of Municality |1 ) et | oot T T o (97)__
Alegria 67] 3 9 12 5264  6,893] 12,157
Bacuag | 48 3 T 6 9 | 8395 4,440 12,839
Basitisa (Rizal) 80 3 24 | 27 | 3209 22396] 25.808
Burgos | 200 3 3] 6 2213 667 2,880
Cagdianao - 207 S 9 | M4 | San2 6,186 11,358
Claver - 213 5 9 14 7,668 7,118 14,786
Dapa 98] 17 12 | 29 1,760 4,818 16,578
Del Carmen 48] 2 18 20 3,437 9,273} 12,710
Dinagat 4] 3 9 | 12 2,550 6,175| 8,725
General Luna 49 6 13 19 4,632 8404 13,036
Gigaquit - 129 4 9 31 6594 9317 15011
Libjo (Albor) 166 2 14 16 3,0904] 12,358] 15,452
Lorcto ) 216 5 5 10 5,662 2,789 8451
Mainit BT T 17 2] 10,125|  12,198] 22,323
Malimono 109 s 9 14 67771~ 7,385| 14,162 ;
Pitar sl 4 11 15 2,289 6279 5568
Placer 9] 5 15 20 | 12,773] 8906 21,680
San Benito 2l 2 4 6 2,174] 2,460 4,634
San Francisco 48| 4 11 4,036 6,303 10,339
San Isidro | ss 1 11 12 1,800 4,229 6,029
SanJose a8 4 8 12 16011 11,574] 27,585
Santa Monica {(Szpao) Y 2 9 11 1,815 5,581 7,396
Sison 8 1 [ 12 2,806] 6,270 9,166
Socorro ' 55 2 1 13 7,775 8,069 15,844
Surigao City (Capital) Hal 12 | a2 54 70,705]  37,570| 108,275
‘Tagana-An 245 4 10 14 5676 6,867 12,543
Tubajon 85| 2 7 9 1,910] 4,485 6,395
Tubod T 8 9 1,526 8869 10,395
Provincial Total 2,794] 114 320 434 | 217,939] 238,079] 456,018

3-12



Table 3.4.3 Household Numbers and Houschold Size

Number of Houscholds | Number of Houscholds | 1995 Houschold Size

‘Municipality (1995) (1997) (person/houschold)
Urban | Rurai | Total { Urban | Rural | Total | Urban | Rural Total |

Alegria ssal  1,227] 2001] 392 1,267 2,159 590 | 544 | s.63
Bacuag 1,440 693] 2,133 1,502)  723| 2,225 559 | 6.14 | 5.77
Basilisa (Rizal) 531} 3817 4348  s568] 4,079{ 4647 565 | 554 | 5.55
Burgos 443t 120] s63  4ss] 124! ss2| 483 | 538 | 4.95
Cagdianao L0420 198 2,237 1,060] 1,215 2275] 488 | 5.09 | s.00
Claver 1,475] 1,371 2,846| 1,524] 1.418] 2,942 503 | 502 | 502
Dapa 2,377) __943| 3320 2400] 952] 3352 490 | 506 | 495
Del Carmen 651 1,729 2,380  671] 1,783 2.454] 5.2 | 520 | 517
Dinagat sio| 1,189 1,705] 523 1,206 1,720 488 | 5.2 | s0s
General Luna 885| 1,499) 2384  o19] 1556 2,475 5.04 | 540 | 5.27
Gigaquit 1168] 1,636) 2,804 1217] t,706] 2,923 542 | s46 [ 5.4
Libjo (Albor) 581) 2,239 28200 02| 2,319] 2921 s.14 | 533 | 520
Loreto Lias|  s1| 1686 1202 ses| 1,770] am | 4ot | 477
Mainit - 1,892] 2,198] 4,090 1,940] 2255 4,195] 522 | sat | 5.33
Malimono 1,339 1412 2,751 13370 1.409] 2746] 507 | 524 | 5.6
Pilar 427 1,079 1,506]  441f 1,113] 1,554] 5.19 | s5.64 | 5.51
Placer 2,258 1,722 3,980 2366] 1,803 4,169 540 | 4.94 | 5.20
San Benito 377| 451 828|388  465| 8353 se0 | s29 | 543
San Francisco 801] 1,17tf 1,972 - 823 1,210 2,037 488 | 521 | 507
San Isidro 302) . 707 1,009  314] 75| 1049 573 | 575 | 574
San Jose 2,884] 1,948 4,832] 2,895 1,955| 4,850 5.53 | 592 | 5.69
Santa Monica (Sapao) | 333 942 1,275|  341.  966] 1307 532 | 578 | 5.66
Sison _543) 1,108) 1,651) 562 1,146| 1,708 s.1s | 547 [ 536 |
Socorro 1,305| 1313) 2,618 1359] 1368] 27127 572 | s90 | s
Surigao City (Capital)| 13,160 _7,080] 20,240] 13,571] 7.309|20880 521 | 514 | 5.8
Tagana-An 1,072 1,273 2,345] 1,006] 1,;313] 2,419 s5.i3 | 523 | sa9
Tubajon 383]  839] 1,222] 398 871} 1269 480 | 515 | s5.04
"Tubod 293 1,729] 2,022]  29s| 1,742 2,037 547 | se9 | s.a0
Provincial Total | 40,487 43,171]83,658] 41,678] 44,576]86,254] 523 | 534 | 520




3.5.2

Health Status
Morbidity, Mortality and Infant Mertality

‘The number one cause of morbidity was influenza, followed by j)ne\:hloslia and diarrhea,
Tetanus and bronchitis ranked fourth and fifth, respectively. Other causes of morbidily in
descending order were: whoo'ping cough, ARI, and urinary infections. Regarding mortality,
the number one cause was tuberculosis, followed by pneumonia.  Other accidents and
vascular discases ranked third and fourth, respectively.  Other causes include nutritional
deficiencies, diarrhea, tetanus, septicemia, meningitis and tﬁhbi&paratyhoid. Pncumonia,

prematurity and gastroenteritis were the 3 leading causes of infant mortality in the province.

The general health status a;)f the populace of the province was relatively poorr as compared
with the nalional condition. The incidence of diseases was higher in Surigao de! Norte than
the Philippines as a whole. Table 3.5.1 presents a comparative statistics on the ten leading
causes of morbidity, mortality and infant mortality of the province as well as of the
Philippines (dctails are referred to Table 3'.5..1, Data Report).

Water- related disease in the ten leading causes of morbidity and mortality was diarrhes,
ranked 3% and 10" respectively. Gastroenterilis (ranked 3 ), diarrhea (6™) and typhoid (10"‘)

were among the leading causes of infant mortality.

Water Related‘Disease_s

An indicator of health brbblems related to water supply and sanilation is the incidence of
water-related discases. The World Health Organization {WHO) has classificd diseases
related to water into 4 categories: 1) water-borne diseases e. g, cholcra typhoid, hepatitis A,
diarthea and dysentery; 2) water-based diseases e.g., schistosomiasis; 3) water-washed
discases eg., dianheé, intestinal parasités, scabies, conjunclivitis (sore eyeé}, and skin
diseases; and 4) water-vector related diseases i.e., malaria, filariasis and dengue or H-fever,
although the control of malaria and fitariasis is beyond the scope of this Master Plan. A safe

water supply, sanitary latrine and proper hygiene practices are conditions necessary for the

~ control and prevention of these diseases.

Waler-felated diseases reported in the province were typhoid/paratyphoid, diarthea, cholera,
dengue fever, viral hepatitis, malaria, schistosomiasis, filariasis and skin diseases. Table

3.5.2 presents the reported cases and deaths of notifiable water-related diseases in the
provingce.
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‘Table 3.58.1 Number and Rates of Ten Leading Causes of Morbldity, Mortatity and Infant Mor{ality
o o Rate: 1/100,000

[
(}1

Causes Surigao del Norte 1995 Philippines

| _ L Number Rate Number |  Rate | Ranking |
1. Influenza 23,247 5,257] 6094711 919]. 3
2. Pneumonia 13,306 3,009] 470,574 703 4
3. Diarthea 12,559 2,840§ 1,337,449 1,997 1
» 4. Tetanus 11,904 2,692 -1 - -
'S [5. Bronchitis 11,002 2,488] 903,508 1,349 2
5 |6. Whooping Cough 6,301 1,425 - 4 B
> 7. ARL 5,452 1,233 - 4
8. Urinary Infections 2,388 540 - o
9. Tuberculosis 1,667 377 159,049 238 6
10. Ancmias 1,397 316 - - -
1. Tuberculosis 1,136 257 24,580 37 5
2. Pneumonia R 522 118) 35,582 33 3
3. Other Accidents L 402 91 13,477 20 )
> 14 VascularDiseases [ 265 60] 37,358 50 2
'g S. Malignant Neoplasms | 208 47| 257399 38 4
§ 6. Other Prenatal Causes 208 47 - - |
7. Kidney/ Nephuitis 142 32 5,510] 8 10
3. Septicemia 119 27 - - -
9. Chronic Liver Discase 97 22 - - -
10. Diarchea 71 16 5,759 9 9
1. Pneumonia 57 13 7,631 5 1
2. Prematurity 35 8 1,190 0.7 5

»  |3:Gastroent. Colitis 22 3 - -
"E 4. Ieart Diseases 18 4 - - -
§ 5. Nutritional Deficiencies 9 2 925 0.6 6
o |6. Diarrhea 4 1 1,661 1 4
‘g 7. Tetanus 4 1 - - -
8. Septicemia 4 1 1,252 0.7 5

9. Meningitis 4 i - -

10. Typhoid/Parathyphoid | 0 0
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Table 3.5.2 Reported Cases and Deaths of Notifiable Water Related Discases

T Morbldity | Mortatity Infant Mortality |
Discascs _Nomber Rale Number | Rate [ Number Rate |
Water-borne - B
L 1. Typhoid/Parathyphoid 64 14 1 Nil
2. Diamhea _2810 | 641 16 | I N T N
3. Vitabhepatitis 43 1o 3 1
4. Cholera 167 38
Water-based L
1.  Schistosomiasis 54 11
Water-washed
I, Skindisease 73 16
Water vector
Y. Filariasis 159 36
I, Dengue fever 22 5 3 1
2. Malana 12 3

3.53  Health Facilities and Practitioners

Present facilitics servicing the health care of the population are 16 hospitals, 72 rural health g
units and 129 barangay health stations. The number and ratio to population of health
facilities and/or medical praciitioners in the province as well a.s in the Philippines are
presented in Table 3.5.1, Supporting Report (details are referred to Table 3.5.2, Data Report).

3.6 Environmental Conditions
3.6.1 General

Environmental issues and problems directly affecting the sector and/or how the sector affects
these eavironmental concerns are dealt with in this sub-section. Sp_eciﬁéally, the problems of
water pollution and solid waste disposal spawned by rapid population growth and increasing
industrial and cconomic activities are discussed. These problems put a strain on the
provincial water resources and hinder their oplimum wtilization.

3.6.2  Water Pollution
There are no sewerage systems in other urban areas of the province. Majorily of the drainage

facilities is open canals or ditches. The rivers and streams funclion as the drainage system.

‘These rivers reccive the domeslic wastewater and storm water collected by the segmented ‘ g
drainage facilities in urban centers or poblacions.
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3.6.3

A major water pollution source in the province is domestic wastewater, Graywaler gencrated
by houscholds is simply allowed to discharge into nearby channels, Effluent from seplic
tanks/cesspool is also flowing into the streams. The other major pollutant is dumped refusc
that finds its way to the river systems during tain or is thiown indiscriminately into the rivers
and seashorcs. In rural arcas, natural assimilation may be cxpected to purify organic
substances. However, pollution or contamination is anticipated caused by agricultural

activitics especiatly with reference to fertilizers and pesticides.

Mining and its processing are identificd as potential sources of water pollution in Surigao del
Norte. As of now, the rivers of the province have not been classificd as to their usage by the
Department of Environment and Natural Resources (refer to general information in Table

3.6.1 DENR Water Quality Criteria/Water Usage and Classification, Supporting Report).
Solid Waste Disposal

Of the 28 municipalities/city, 11 have no municipal refuse collection and disposal service.
The 16 municipalities and Surigao City with service have 1 {o 15 units of open/closed dump
truck. In the province, only 39% of the households is served, while majority (61%) is
unserved. Table 3.6.1 reflects the breakdown of the manner of solid waste collection and

disposal, and service coverage by municipality {details are referred to Table 3.6.1, Data
Report),

Open dumping is commonly practiced by the LGUs as a disposal of solid wastes. The
dumped.‘ refﬁsc 1s usually bumed or 'reﬂ: unattended.  Some significant negative cffects
associated with this unsanitary method are surface and groundwater pollution, air pollution,
scattered solid waste, breeding grounds for insects, rodents and other disease vectors and fire
hazard. At the household level, unserved houscholds by the LGUs primarily depend on

individuat disposal such as dumping in vacant tots or body of water, burying and composting.
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4.1
4.1.1

4.1.2

EXISTING FACILITIES AND SERVICE COVERAGE

Water Supply

General

Existing water supply facilities and conditions were surveyed by municipality under the
category of urban and rural arcas (as of April 1998 and regarded as the figures in 1997). Fa-
cititics are classified into three service levels, of which L.evel 1 {acilities are further classificd

inte safe and unsafe for drinking purposc.

The percentages of service coverage by different service level were estimated covering urban
and rural arcas by municipality. The served population is defined as “population scrved ade-
quately with access to safe water sources/facilities.” The vest of the population with unsafe
sourccs/facilitics and without access to water supply facilitics was then defined as “under-
served papulation™ and “unserved population,” respectively. The serviee coverage was fig-

ured out using cstimated population in 1997,

Service profile and operating conditions of existing facilitics are summarized by service level

to come up with problem areas and necd of rehabilitation to reflect in the development plan.

As a provincial total, approximately 75% of the present population {of which 48% in urban

arca and 52% in rural area) is considered as adequately served (refer to detailed study in

Supporting Report). Under the area classification, 74% of urban population and 75% of rural

population have access to safe water sources/facilities, while the rest is underserved zndfor
unserved. About 169,100 persons or 37% of the served population depend on Level 1 facili-

ties, while 172,000 persons or 38% are served by Level 111 and/or Level 1l systems.
Types of Facilities and Definition of Service Level Standard

(1) Composition of water supply system/facility
'The NSMP deﬁnes service level and system components of the water supply sys-
tems/facilities as shown in Table 4.1.1. NEDA Board Resolution No. 12 (s. 1995) also
provides the approved definition of terms relative to water supply including levels of
service (reler to 4.1.2, Dala Repart}. These terms are to be adopted by all government

agencies inclﬁding 1L.GUs.



(3

Table 4.1.1 Conposifion of Water Supply Systen/Facitity by Serviee Level
Description Level ] Level BE _ Level 111 _
e e e e AE0ADE SoUICE Facility) | (Cormunal Faucet System) § (Individua! House Conncction) |
L. Water Source Dritled/driven shallow well Drilled shallow/deep wiell Prilled decp well
Deilled’driven deep well Spring Spring
Dug well Infiltration gatlery Infilteation gallery
Spring Surface water intake
o |Rancollector ,
2. Water Freatment | Generally none. Generally none Disinfection is provided.
Disinfection of wells is con- Systems with suiface water
ducted periodically by local source have series of wates
health authorities. lron re- treatnwent facilitics.
moval facilities are provided
_ inproblemareas. e ; o
X Distribution Nong Piped system provided with | Piped system provided with
reservoir/s teservoir/s and pumping facili-
tics.
4. Delivery & At paint Communal faucet Individual house connce-
____Servicelevel ) (within 250myadivs) | (within 25m radius) tiontheuseholdtap
5. Consumption Atlcast 20 iped At lcast 60 pcd Atleast F30 Iped
Rate (Adequately
Served) o . . e R
{2} Safc and unsafe classification of waler sources

DOI has classified Level 1 water source facilitics as safe (reliable water source) and un-

safe sourccs/facilities based on the National Standard for Drinking Water (NSDW).

Safe source:  Protected deep well, protecied shallow well, improved/covered dug weld
and developed spring

Unsafe source: Unprotected deep well, unprotected shallow well, open dug well, unde-

veloped/unprotected spring and rain collecior

Watcr sources other than the above, such as untreated surface water of rivers, lakes and
ponds are also considered unsafe sources., On the other hand, Levels IT and 111 water
supply systems are regarded to have safe/reliable sources with provision of adequate

trealment.

Service level standard

‘The NSMP and NEDA Resolution No. 12 define “adequate service level” by different
water supply system.  Improvement in the number of households per water
source/facility may be expected for l;cvél t service in the future. On the contrary, the
number of houscholds scrved by a unit of private/public source is sometimes beyond the
standard on a current basis.

Level H: 1 household/connection

Level Il 5 {4 to 6) households/commmunal faucet

Level i: 1S houschelds/point source

1 houschold/private well
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4.1.3

Level T Systems

Level T (individual house conncction) systems at municipal level are usually established
and operated by WD under the technical and financial assistance of LWUA., Some L.GUs

aleo implement and operate Level H systeims commonly at barangay level,

There are 35 Level I systems in the provinee operated under different kinds of ownership

(authority or association) as shown in Table 4.1.2 together with their service coverage in

1997. These are:

- 3 Water Districts in the municipality of Bacuag, Placer and Surigao Cily;

- & Municipal waterworks catering the municipalities of DBurgos, Cagdianao, Loreto,
Mainit, Malomone, San Benito, Santa Monica and Sison;

- 23 Barangay waterworks in the municipality of Algeria, Dapa, Gigaquit (6 systems),
Placer (2 systeins), San Fraucisco (6 system), San Jose, Santa Monica, Sison and Tubod
{4 systems); and

- el Caruwasa Inc., a private enterprise being operated by the Pastoral Council at the nw-

nicipality of D¢l Carmen covering 2 urban and 1 rural barangays.

The Surigao Metro Water District is the largest system in the province that covers 4 wrban
barangays and 5 rural barangays in provision of 4 deep wells and 3 surface water sourees.
The WD supplies water to 45,700 persons correspondin_g to the total population in its service
arca. Unaccounted-for water ratio was recorded at 46% in 1997, As for water quality, aside
from dirty water found occasionally due to high turbidity of surface water during heavy rains,
the heavy metals may be an issue since a small gold mining company is located upstream of

Surigao River.

Mainit waterworks, being operated by the municipal government, is the second largest sys-
tem. The waterworks adopts the combined system with communal faucets to cover 2 urban

barangays and 19 rural barangays with served population of 11,500,

Other water systems in the province ulilize spring water as major water sources. (dctails are

referred to in Table 4.1.1, Supporting Report).

Most of these waterworks with population coverage ranging from 400 to 4,300 adopts the
combined system with communal faucets and operate the systems with ftat rate, These sys-

tems are deemed very vulnerable to sustain regular maintenance works due to lack of funds



and technical capabitity. Disinfection practice in these watcnworks is not sufficiently under-

taken and can hardly cope when outbreaks of epidemic start.

Table 4.1.2 Information on Existing Level 1H Systems

Wilter Consumption [ " Service Coverage T
T NoJofBrgys. No. of Housthotd |
Name of Name 0FSystem | Type of | YWaler Con- | Domestic Seeved Served Wo. of Population Served
Murlcipality (Operating Bedy)y | Water sumplion Supply
Source! {cu.m'day) *) Urban | Rurst | Total | Urban | Rural| Tetad | Usbaa | Rural | Tota$
Alezria Brgy. Cuano sp { 1 _200 200] 1,010 B wT{,‘_o-z—o
Bacusg BecwagWD ISP [T WA T se |1 | T 0T T e s02| 2875 2,83
Burgos LGS-Burgos . se | 2 T 2 60 o0 i i
Cagdianio LGU-Cagdiano | 8P [T I i 105 105 513 591
Dipa e Consolacion se )T } D 1 i 135 RS 1,359
Del Cannea DelCaruwasa Inc. | SP&urf |~ ] i 3 i3] S0 63 B 365
Gizaquit atatigee  [TogwW [T I t ] I 5 I 3
R oW | : i gl T 99l ssel T 556
o Mahanub ’ sP I T 236 286 | RED R
) Poniente | s '— 1 1 209 2] R LT
I T Y O A 116 us| T ?
R T DeW ¥ 1 154 18] ™
[ T T T T Munkdtga Tota | 1 1 [ 142] 498 31} 1488
_ el s a1 4 65 IEs] EES)
|Mun Government 58] 100 ? 15 ] 390| 1,026 1,300] i ess
|Government ~ N 145 | LY S
_ ~ [Anistagan st |° 1 [ m| T
T Bugas-l\ugas sp T 1 1 io] "o
- Municipal Total 158 1 ] 121 n
San feaita EGU-San Berito 1| r % - 72
San Francisco Balite se ] ] [ ] 100 o}
(Anao-Aon) Barbanon %) X 1 i ) N
| Hubas o] ™ 1 1 2 2561 150 q00] 1492 03|  7a7
Tubgan se | e Y 1 1 2 27 161 161
T Magtangale SP 25| & ' i dwo] 180 804 €04
Oshao & 1200 &0 R o 140 140 200 W0y
Municipal Total K2 T N i | stof  mar] 03] 38| s :§
Brgy. Cuarinta i 1 1 70 0 156 386 =
Garcia sp 1 1 1 15 5] 50, SOl
. LOU-Saata Monival 8P - 2 2 ol T 23 1489 144”§||
) Municipal Total o 2 1 3 2N 15 285] 1,459 o0 15350
{Sison LGU-Sison sp 135 9 ' 2 3 1 495 512 85| 2415|2580
Mabuhay P 1 1 W8] 208 1,040 1,049!
L Munfcipal Totat 135]7 99 i 3| Td 7| 03] 720 S ESE D
Surigao City (Capital) |Surizao Metzs WD | DW/Swl 5530] 391 A 1 519 eoxe]  100f 9o3s] 4asase] se0] 45680
Tubod LGU-Brgys sP - N ) : i - 3] 520 A XD
Marza 33 ] ] o] T200] - 1o¥e] 1,09
Pobiacion sy 1 2 3 93] 2000 - 49| asre] roo9] 233
o Timamana P 1 1 26] 150 T hass] rass
" Municipal Total 5810 1 [ 7 3] 1870] 1483 15%6] 5787 7303
| Frovincial Totad X EL 31 45 76 | 12,1719 4,350] 17,129] 61,7128] 13006 B2

Note: 1. Type of Water Source: DI - Deep Wetll, Surf - Surface Water (River), SP - Spring, /G - Infiltration Gallery.
2. * . Estimated at 100 Ipcd.

3. No data avatlable from Placer WD,

Table 4.1.3 Information on Water District

Nanie of Water Number of Coﬁnec[ions Production A“i‘:,::gg for

District Pomestic| Inst. | Comm. | Inds. | Total {Metered| (€. m/mon) {cu. nymon)
Bacuag WD 463 10 29 502 502 51,840 3!,200“
Surigao Metro WD 6,588 95 546 7,229 1,229 321,420 l74,900n

Note: No data available from Placer WD.
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Level TE Systems

Level I (communal faucet) systems are designed to cater for barangay level water supply
with a limited service coverage and supply capacity. These systems have heen implemented
by different agencies (DPWIE, LWUA, LGUs) cngouraging the use of spring sources and are
operaicd by 1.GUs, RWSAs or NGOs.

There are 136 Level 1T systems in the provinge and all of these, except 2 watenworks, are
utitizing spring sources. Surigao City has the largest number, 38 systems or 28% of the total
as shown in Table 4,1.4 together with service caverage in 1997 (details are referred to in Ta-

ble 4.1.2, Supporting Report).

Some of these systems have encountered supply interruption caused by bursting of pipes due

to inappropriate pipe installation. Inadequate supply quantity has also been experienced

during dry scason.

Problem areas, both in managerial and technical aspects, identificd on existing Level 1 sys-

tems and necessary countermeasures for the improvement are discussed hereunder.

(1) Management practice
. Although most of the Level Il systems are presently operational to some extent under
currenl management praclices, the prevailing practice of fat rate water bill at the mini-
mum level will lead to any one of these system o become non-operational sooner or
fater. This is because financial savings to cope with future repaic and depreciation of
existing facilities are not duly considered under the current management practice, while

cost recovery by the operafing bodies is a prerequisite in the sector management.

To attain financial and managcrial sustainability, reinforcement of RWSA or other oper-

ating body shall be promoted with reference to the institutional development.

(2) Technical skill for O&M of facilities
Ulilization of spring source vsually leads to less atlention to the daily O&M practice,
owing to gravity flow of water to the service area. However, inappropriate care of spring
box and pipeline results to various problems, e.g. turbid water, less water flow by clog-
ging at spring box and pipeline, ete. Physical damage may also happen to the transmis-
sion line exposed on the ground in the mountainous area due to landslide, cic. associated

with heavy rainfall, when proper protection of pipeline is not taken up.
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4.1.5

Expansion of distribution linc and installation of additional public faucets are usually un-
dertaken without appropriate technical study on the capacitics of water sources and dis-

wibution facilities, vesulting to decrease of supply pressure and quantity.

To attain technical sustainability of existing facilities, an appropriate technical guidance

and skills training for operating bodics shall be arranged by concerned agencies/LGUs.

Level I Facilitics

Level 1 facililies (point source) are common in rural barangays, majority of which are owned
privately. Major facilities are different types of wells equipped with handpumps or devel-

oped spring with transmission linc and one communal faucet. Rain collector is also used in

SOMe arcas,

Level [ facilitics are classified in terms of safe and unsafe sources rét’crring to the water
guality examination results conducted by PPDO as presented in Fable 4.1.5 {details are re-

ferved to in Supporting Report). Served population in 1997 is also estimated as shown in the

samgc table.

Of the 2,444 opcrational Level 1 facilities, 40% are shallow wells. According o the PPDO
water quality analysis results from random sampling, _20%' of Level [ facilities, as the provin-
cial average, is determined to be unsafe. All deep wei!s were regdrded as safe water sources.
In application of the unsafe percentage to shallow wells for each municipality, 1,584 Level |

facilitics are classificd as safe sources, while 860 facilitics are under unsafe catcgory.

Percentage shares between public and private Level 1 facilities for rural water supplics are
75% and 25%, respectively. The share of devetoped springs in public facilities is 16% of

public facilities {details are referred to in Supporting Report).

Problem arcas observed on Level 1 facilities and necessary countenmeasures for the im-

provement are summarized in tcrms of potable condition and functioning.

(1) Unsafe water sources
Most of the cases declared as unsale sources are driven shallow wells which are unpro-
tected against secpage of surface water and usually located nearby potential pollution

sources, stch as septic tank and piggery. (The Code on Sanitation of DOII requires a

minimum 235 m distance between water source and pollution sources.)
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These shallow wells shall be provided with concrete apron on the ground surface and

proper drainage facility at the swrounding arca. Relocation of wells or pollution sources

may be another countermeasure. For new construction of shallow wells, proper site se-

lection and appropriate construction method shall be applicd together with periodic

monitoring of water quality,

{2) Non-functioning/abandoned wells

There are a lot of non-functioning public wells in the province as shown in Table 4.1.6.

Table 4.1.6 Operating Status of Existing Wells in the Province

Operating Unit Publlc Facllity Private Facility Fotal
Status Deep Well | Shallow Well Deep Well Shallow Weli
| Percentage 18 92 100 99 92
Totat Number 233 622 | 52 421 1,328

Notwe:  Number of non-functioning wells inchirdes abandoned wells, but details in rumber and reasons arc not avaitahle.

Among others, deep wells usually necessitate repair/replacement of mechanical parts and
redevelopiment of the well itself. Apart from the same problems as deep wells, shallow
wells have primary disadvantages such as the use of shallow aquifer which is castly af-

fected by surrounding cavironmental conditions and the simple construction method

Z5

(d'riving well point) that makes rehabilitation works difficult. There exist water qualily

problems such as saltwater intrusion in the barangays of islets.

"o prolong the service life of public deep wells, periodic check-up catailing preventive
mainicnrance and redevelopment of wells are to be performed. Meanwhile, proper site

sclection and protection of well sources are requisites for shallow wells,

4.1.6  Water Supply Service Coverage

According to the definition of DOI in terms of safe and unsafc sources, scrvice coverage

was studied under “served”, “underserved” and “unserved” categories.

The present population of the municibali!ies as of 1997, base year for planning purpose, was
estimated referring to NSQ’s projection method. However, population distribution in 1995
census by urban and rural barangay prepared by NSO was adjusted to meet actual conditions

m the classification of barangays. Details are referred to section 8.3.1 Population Projcction. !
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A

Water supply service caverage by service level is estimated for urban and rural areas cover-

ing all municipalities under the following conditions and assumptions:

- Service percentage/population by Level 11 and Level [ systems was estimated based on
the questionnaire survey results.

- Unscrved population was cstimated using the percentages of unserved houscholds to the
total number of households by urban and rural arca based on the 1995 population ¢ensus
data; “Houscholds by M.ain Source of Drinking Water and City/Municipahity.”

- The rest of the population was considered to be served by Level { facilities assuming that

50% of private facilities was shared by neighbors to supplement insuflicicncy of public

facilitics.

The number of households sharing at cach Level 1 public/private facility was calculated at 23
houscholds/facility as a provincial average under the above assumptions (details are referred

to in Supporting Report).

Table 4.1.7 presents the profile of service coverage in terms of served, underserved and un-
served. As a provincial total,'TS% of the population is adequately served (74% of urban popu-
lation and 75% of rural population). Among the unsen’éd population, considerable number of
population depending on non-reported Level I facilitics would be included. The provincial
service coverage at present is exhibited in Figure 4.1.1 {details are referred to Supporting Re-
port).

Among different service levels, Level 1 facilities have a dominant role in service coverage
over 9 municipalities out of 27 municipalities and 1 city in the province. As a whole, 37% of

the total papulation (34% of urban population and 40% of rural population) relies on Level 1

facilities.

The proportions of population coverage between public and private Level 1 facilities in rural

water supply are estimated at 85% and 15%, respectively (details are referred to in Support-

ing Report).

Level I1I systems take a major role in Surigao City covering 64% of the total urban popula-
tion, Santa Monica (80% of urban papulation), Sison {56% of rural population) and Tubod
(100% of urban and 65% of rural population). As a provincial total, 19% of the total popula-

tion (28% of urban population and 10% of rural populal{on) is covered by Level Tl service.

4 -15



| iz G e | &L £L 9L%'L o6 - |ifi't - |ooss 005'6 - _ QE0E I - [0,
I [+4 € &l 8L 8L [ 85T - - [L29'] 6l8'9 - 16150 - R i lemyl  BunT [eludn
| 9 [ ¢ £€ 9 9 1591 Il . O1s'l - 186 {86'T - : : ZE9't ueqn)
< = L6 £< ot 6T [T 0L'8 019%% - [99%8'¢ CTL'8 - [70]L
b iy 96 [ - 22 6T 64 _ 926'S SISy . {1SE'l : -~ sLl'9 jeny yedeurg
; _ 00! ! 66 _ 0s8°C st s16T - |- 05T urgin
[ 62 ve g 1L 17 It £ rL9's LSOE - [L19 9606 [1ov'E . {012 $oL otz A
8¢ £ [ 79 LE 1z - £ 095t £80'¢ - le0s LOL'S AT o e [ A [ JeIny uIuuTy 0
£ < L6 0 [ z S0 - 20{ 62t - |6 - |ssze $9 LEV'E uRqn
3 < 4 59 v ST i Zig's ory's - [99¢ 9901 17969 Sit'Z G6RE'L - {82591 - | mel
s 05 - 0% 0% £0v'Z 0r'T S19'T C ST _ 218y reny edeg
| 6T o . € L 65 Tl 0% £o'e 99¢ 18£8 . [796%9 GSEL - o9l ueQi)
o€ g TT 0L L9 £ fir'y ¥91°1 SIEE $0E°01 - 1LL8% 160 R R Ie20],
8T 01 Ll z 99 9 1061 LEL ezl LPUS - (91 6% 1L [y JaALLY),
[ 9 LT L9 L9 L0S'E oTr 080T 1916 [19ts o I1R09°L ueqi] :
82 LT 16 Tz L g 6988 - J0S0'E - ISLL'S 6847 R s gse (1 Moy,
09 zE 87 ot 1€ 6 L69'C .. leg6't 0L 630'C . |sest ey - 981G [eIny osuEIpie)
001 1z 6L ZLL'S L60'1 SLO'Y : . RS wequry
| 6T L € | i 3 15 . R SER ) SHO'T 9z - 35l 12¢ 0387 oL
0z 3! 1 08 ot v £l A 6 9fs 997 . {0LT 1199 Ty soding
ZE £ [ - R9 %< SU vt - 59 - 1659 §08'1 - |esrt 1Ze o [g1zT urq)
£t T8 s L8 18 L8¢€'% 80T 65" RI'TT  [RIP'LC - 508762 [mo],
2 T 5 ] LiR°1 L8 sLL0z [e1LoT -~ [965'7T [eny|  (lwany) esiiseg
< T £¢ £5 015" 151 5L L 669'1 669°1 _ &0TE uegin
t 5 v 1 & (x4 vl QLS - 1989 Z6L'¢ LLE'L (LA SLE'T SER'TI 1m0] | .
& $¢ LS £ oz £26'1 8L [s¥sT LIS'T Lig'l orl'l “love'y TRy Senoeg
z £9 g »¢  {02SS 861 zTE'S SLS'T ” CLeT - [seL's uEqLny _
I L L 9% s 7z 6 LY g6 .. 1038 £er°0L - 01’0 o JeELE Or0'l LS1'TI 1m0l
81 2 01 43 59 81 0T - [6gr - |6IL 089 . gy ezl £68°0 eIy BUBa[y|
6 9 3 6 T 8 0T |09t SOE o1 6L - [RCTT 0 |008°T 0p0'! POT'S ueqen
oL (poasasun) TS | oL | [paYI | TRAYT |IXRAvT| fmof  |paassan] Cot0S | fmoL | 1pav1 | 1P | DL ot
j | apesupn | aesun Ges) | .1 Anedpuny
POAIISU/PIAISIIPUL) _ NINOS LS AQ PIAG ] PIAIISULYPIAISIIDUN NINOS 2JES AQ PIALIS uonendog Jo awmeN
3381940 UoNEndO] JO 24EILDIIY : FBESIACY UonEndog

AUTEAITOD LY AQ 3BRI2A0D) 214135 AlddNS IntEA L°1°p HQE]

4 -16




‘ =z 01 4 8L 0% [ 1751 819 £0L 0Ly 2867 0z 6209 w0
y 62 Foogl -4 1L 12 1721 8¢S £0L 886" 8I6'T 670 ey QIpIsT weg
i 5 T 96 95 0% 03 oTL L 0zTL'l 008! (L)
i i ¥ L 6% 87 Sl o [550°1 £9F TEL w6 66T P95 bl 6EE°01 [aef, (uoy-oeuy)
; 3 v B 16 02 iz 0s 0S¢ LEL L1t _IESL'S 15T 1 oLl gel'e £01°9 B esuriy urg
R 3 01 % vy s oy [sts 971 617 16H'E 389°L 002 00y 19€0°F uRqi :
1 £1 &F af 7l 13 6 8T 955 - (§¥TT 06l - l0LS 008 0zt LSy T:mao],
LL g1 29 [ £2 06%'1 L€ 61T - {048 - loLs . vz | Iy ouag ueg|
i ot e 9¢ LE &1 - 1956 $e2 oz - 10TTT . Tooz— — Jozp  (pilZ 1 UEQin
11 $ 3 &2 oL 6 £ 267 -19iLT 569 - |60T61  |SZE'ol f9p6'l - |Ser . |OR9'IZ - | [@MOL
! 07 z! 2 0% L5 1 g 17801 (1601 ($69 |61t |860°¢ 98T CEL 1906 | Iy s0e14]
/ g S [ 6 | ¢ $89 - :i§89 - | legozt - l6zp' 1l 099 b ST o wean
{ 6% 8% ' 19 1z Of £95'5 S62t 189 - |s0TS - |$L9'T - [0£5'T o |R9SR s WO
i Ly ov 1 £5 [ 0l 0967 7687 . 180 - |elf'e  |se9T ey 1 §LT9 -] (eny g
i 3t 21 8 78 0 - €0 EE 938l - - logg't - 68T ueqsf] _
Ly 2 &¢ £5 2 ot 3 759°9 L1 L216' - ig0s'sL (€01l 0495 lscL |Toryl | MmOl
01 [ o1 06 $1 S TEL - lzEL “leso's - [gor't 055's T legeL o] OUWITEA]
L8 9 12 £1 F4 11 (226S  ~|sov - JLig's - [gs8 - 10Tl |SE€L . JLkde  cfueqin
1z st 9 6L 2 0 1€ 1620% - |vies $1£'1 ¥60'LT  [Lpl'9 755y 15669 £TE L el
| £7 Ll G LL [24 [ £ 1678°T Te1T 1814 -  [éve's EL8T o l6L11 T a6T's 86171 - | eimy muey]
_ 21 71 9 8 23 = L1 0RC1 - |ERITL - |468 T [SPE'S wLTE |ELEE 869°1 ST1°01 ueqin) :
! L Z g £6 6 LL. 9 1079 R R A S i TSH'3 LEN
! T 1 &6 &6 _ o1 et o eLLT SLLT . 68L'T [eny 012107
1 £ 3 68 ¥l L9 6 1019 Tget - fzey o lES0C - 0BL - [SLLE |ebw 7995 uraI
i Ty P 01 95 7 8T 7600 - |€9Z°C . |68F L l00Lg T |sEr'y 79Tt Zsp'sl {EI0L
i 9¢ L7 6 9 9t ST T F N T TR T s A L £5£'T! g (seqv) ofqr]
£L 19 71 Lz i - 6577 0881 leLg  o|ssw i 15E% - p60'E uEgif]
ot ES 0z ) 1£ N R A A A 2 T T S Sps's 11551 1m0l
LT KT 11 £L or - €€ |g'T gyt SI0°] s 7N 001'c LIE'6 Leany unbedioy
Sy IE RS #1 Li |986% 0sg - 9TVE L [BE9 €611 St 1330 ueqs(]
oot Ipormsin] DTS | mox | 1A | 110621 |11 pav1| ok [possasunt| oS | mmox | 1RAYT | HLPAYY | T 140
I i I 2 kit S agesuq 1 {L661) Ayrednpuny
! PAAIISUN)/DIAISIIPUL) 2331008 JES AQ PIAIIS PIAIISU/PIAISIIDEN . NINOS HES AG PIARS uvoneindod vy Jo aweN
_m aderaac) uone|nded Jo 35€1uaiad 23e40A07) uonEmdog

Aedpiunpy AqQ 33eI3A0D) adatag Aiddng anep £ 1P IIqE,

4 -17




S¢ 71 £1 SL LE 61 61 861l 19095 [99L°8S " {060°1PL - [650°69) [66T°LE TCL'YS 810'95Y €19,
5T 91 [ Sl [ 9T | 0L - ILE6'8S - - |L8G'LE - |OS6'0T c JTPI'GLL: [$56'P6 : {IBI'I9  [900'ET  |GLO'BEL feany|rexe ], [efuIA0Lg
l 9C 8 4 yi 123 (A} 4 066'S5 PLI'GT SIRLE © [6PGT191 - [SOLFL : [RITOT - |9TL'I9  16E6°LIT ueqLn
3 001 0f i {S6801 - - ZR0'E EIC°L SHEOL [©0),
, : 001 ST 59 693°3 230°¢ L3L°6 698'8 [ poqn f)
Q01 - - B 9T6'L - < 9Z¢'1 9z¢'1 gL
1€ - 61 4 69 vt 5T 0T 1671 -less. o {1el'r g6L'c - [£651 S6E9 12508
31 k1S . {8 4] 0Z 08 - JTog - oo MEROC - |864'T . [SRE o [eany uoleqny
£9 T OF - - L8 o CLE 071 s [ goL- | IROL 06T teqlr}
51 - 1 58 - - 58 - |ZE6°T 6L - gt 11901 fLI90L - LreZl oL
LT Ll €8 £8 Grl't o levtil - S{RILS . TIBILS . £9%9 1By uy-cucde]|
LAt 11 < 98 9% £8L o |9PS CLEl £68' 1y |E6%'% |- 9L9°¢ UEQ]
| g g z T6 4 z T lzee's i lo9g'e  c|E£0°T U lERR'es |6vseT - (pse’lT  l089°SP - |SLTBOIT €01, (mdes)
i 7! - v 98 A L9 1 LIPS LIG'Y pes o 1681°Z8 - |EEY'9 Lee'st  [oos JOLS'LE Ny P ordun S
7 t 3 ! - 96 gz £ s 186'C - [Epe T |69 Cleelee L1102 [L2ET 081'¢r - [S0L0L ueqin ’ ’
; £T <1 01 £l L4 LT - (8RO |9T9°L T HOLITL C [OLTE - RS e
| fa3 91 21 99 59 - T S1¢°1 628 [ [T R e 1690°'S [emy QL0208
Zl 6 < [ 8% 0£6 B L61 U lepg'e  igpg9 o o . SLL'L ueqif)
[or4 ¥ 91 0% - P x4 - 6€ LISE - (2€C - 1SRyl 6% L 097’1 68¥'T-  |009'¢ 991'6 [FO]
E B 0 96 i or 95 LT sz 3l LEQ9 - lLE 68T CIS1S'E {oLT9 [einy ugstg
&5 k4 i 15 S¥ f4d < 351 - Ll L9%°( TIgl LT - 8 68T ucqiry
£T [iF4 £ Ll T LE 1T |689°L SLE'[ €12 LOLs  Citerl [1ILT GUSTL - [96E L moL (oudes)
[ ST 14 L t9g fad Z 689°1 Siv'l - gl T68°C Lol $55°2 06 195°S ey eotwopy murs)
: 001 0T 0% - - S18'1 i - [esE 65¢' | $18'1 ueqin) )
| [ L9z g 9T Tz ¥ I {20808 lp0l'L pLUEl  IR0E°L Or6's 56 98T - [SRSLZ M0,
| 8L | o 8¢ 44 17 z 200'6 L19"% 180 19957 [9REE 081 AT [Ny Is0f uey
I 0L 91 [ 0t 3 s z 0LZ 1! LSPT €83  [lyly £68e - |08 98¢ 11091 uTQIN]
| rmoz Ipaamsun| o008 1 mop | peas | 1Al |t oa¥Y| ol |pasissun| oonod | jesor | YpaT | 11AYT | 111 AT .
| Ul oaesun | : g aesun : : (L661) e2ay Lpredownpy
PaALISU Y DIAISIIPULN ﬁ 3IN0S AJES AQ PIAIIS PAALISU()/PRAISIIPU(] IIN0S JES AG PAALIG uonendog JO e N
AFLABAQT) UOLIEINUG] 1O IBLINIDISG adeaaso) uonendog :

Aredpiungy Aq 33naA07) ARG Ajddrg snem L P QeL

4 -18



B et
<
1.3
[T =
T
$ &
> .g
=
< ful) Oy '8
& & %
8 . = A G
[ & = = — Y o B
O 5 o 3] U 5L g 2.8
2 ! > e o o4 E ) E'g
) — 1 ! ! v muD
B -
D .c.:
- ]
8 (o] [=3
= 3 2 5 3 ? g s a =2 ©
o + ¥ ¢ + ' t t { + f
B H o R T R
2 i
- +
o
o
]
g voleqny,
N 3
)
& L
o {1ende)) L1y oedung
» nl
s
hs -1
@ P, S uosIg
@ 1
=
b :
i 250f UEg
>
Q
2
3 (uoy-oeuy) oaspueny ueg
. = d
]
0N
b FERTP:
8 :
=
Z g o~
B | EXCRPRI: -)" TR oucwijey
- 5
'—S g- g ‘,_"‘ % %
T 8
o B S 0}210
5 2 s !
Y I -
-y
P imbeSin
R | 1edeur(]
2 L R R P )
3 ede(q
| = T RESSRER AR NS R O N R
—-—._Mx‘_-‘—--_
;3 P TV A ORI~ 3773 s o oeueipde)
77 (ie2ny) esifiseq
enda)y
s b3 2 2 2 <
¥ -

231910 voneindeog jo adejnariag



4.2
4,2.1

Level 1T systems assume on the majority of service coverage in the rural area of Surigao City
(67%}); urban area of Del Carmen (95%); urban area of Dinagat (99%); urban arca (67%) and
rural arca (99%) of Lorcto; and urban arca of San Isidro (96%). Asa provincial total, 19% of
the total population are served by Level I systems (12% of urban population and 26% of ru-

ral population),

Taking into account the municipal service coverage, Tubod is the highest at 100%. Dinagat
is the 2nd highest at 97% (100% of urban population and 96% of rural population), followed
by Lorcto and Surigao City at 93% and 92%, respectively. While, San Jose is the lowest at
26%. The unserved population (26% or about 7,100 persons) is most likely caused by a con-
siderable number of non-reported Level 1 facilitics.  Other municipalities having higher

service coverage are: Alegria (86%), Placer (89%), and San Francisco (89%).

Sanitation and Scwerage

General

The national strategy for sanitation and sewerage is demand-oriented. 1t aims to stimulate sus-
tainable improvements in sanitation scrvice coverage, public health, and environmental pollu-
tion abateinent. To achieve this goal, the Govemment has made investment choices based on

demand and the extent to which choices contribute to ef: ficiency and cost-effectiveness.

This sub-sector focuses on household toilets, school toilets and public toilcts (public markets,
bus/jecpney terminals and parks/playgrounds). The latest data from the PHO 'oﬁ household and
public toilets as well as from DECS on school toilets were gathered by ‘muhicipality. In case of
household toilets, data were consolidated by urban and rural arca. These facilities were classified

into sanitary and unsanitary in terms of structure rather than the surrounding conditions.

The Code on Sanitation of the Philippines provides the minimum standards for services
dealing with publié health. Specifically, Chapter XVII on Séwagc Collection and Disposal,
Excreta Disposal and Drainage defines alternatives for on-site sanitation and sewage collec-
tion and disposal. At present, the development of sewerage systems, even in the urban cen-

ters of the province is not given priority because of the huge investment cost it entails.

In the NEDA Board Resolution No. 12 (series of 1995), definitions of approved types of
sanitary toilets were outlined (refer to 4.1.2, Data Reporf). There were 4 approved types of

sanitary toilets including the sanitary pit privy where water is not used but provided with




B

4.2.2

cover to minimize the emission of foul odor and also to keep away flics and rodents, These

definitions were applicd in this Master Plan.
Types of Facilities and Definition of Service Level Standard

As set forth in the above-mentioned Resolition, the types of houschold toilet facilitics com-
monly vsed are categorized into: 1) sanilary toilcts - approved types of toilet facilitics include
waler-sealed pour flush or flush-type toilets cither with receiving pit or septic tanks/vaults,
and ventilated improved pit latrincs and sanitary pit privy {dry type) considering its low con-
struction cost especially in roral areas and in areas where water is scarce; and 2) unsanitary
facilities - include the types of facilitics used for recciving and disposing human waste which
do not fall under the category of approved types of toilet facilities such as open pit privy and
over-hung latrines (refer to Figure 4.2.1 DOH standard structure of a houschold toilet that

meels the minimuim requircments of a sanitary facility, Supporting Report).

In terms of service level, houscholds ate classified into: 1) served houscholds - houscholds
with at least one (1) sanitary toilet; 2) underserved houscholds - households with unsanitary
toilets; and 3) unserved households - houscholds without toilet. Coverage of adequately
served houscholds (with sanitary toilels) was estimaled by urban and rural area of munici-
palities. The remaining houscholds were considered as underscrved or unserved. The sery-

ice coverage was determined using the estimated number of households in 1997,

Service level standard for both elementary and secondary school toilets is transiated in terms
of: 1) served students - students who are adequately covered by the DECS standard ratio of
one (1) unit per 40 students with access to sanilary toilets (numbcr of sanitary toilet units
nultiptied by 40); and (2} enderserved or unserved students - those with unsanitary and
without toilet facilities, and students unserved (based on the standard ratio) even though they
have access to sanitary toilets. Service coverage of adequately served students was estimated
both for public and private schools by municipality. Figure 4.2.2, Supporting Report shows a
standard structure of a schoo! toilet facility adopted by the DOH through the JCA-DPWH

and DOH Rural Environmental Sanilation Project.

For public toilets, the service level is classified into: 1} served - utilities that have at least one
(1) sanitary toilet, and 2) underserved or unserved - ulil_iﬁes that have unsanitary or without
toilet facilities. Service coverage of public utilities was estimated as a percentage of saniary

facilities {o the total number of utilities.



4.2.3

Sanitation Facllitics and Service Coverage

(1) Houschold Toilets

The scrvice coverage of sanitary toilets in the province is 69% of the total number of

houscholds. The rest is underserved or unserved. Of this, a high 16% is without toilet

facilitics (refer to Table 4.2.1, Supporling Report and 4.2.3 Sanitation Facilitics and

Service Coverage, Data Report).

Municipalities that have higher or equal service coverage than the provincial average of
69% are Sison (87%), Tubod (80%), Claver and Socorro (79%), Bacuag, Burgos, Mainit,
Placer and Tagana-an {78%), Dapa and Gigaquit (74%), San Francisco (71%) and Pilar
(70%). On the other hand, the first 3 municipalitics that registered the lowest service
coverage are Santa Monica (56%), Del Carmien and San Benito {62%) and Cagdianao

and Libjo (63%). It was obscrved thal in municipalities that have high water supply

service coverage (Tubod, Placer), higher sanitation coverage eccurs and correspondingly,

in low water supply scrvice coverage (San Benito, Cagdianao), lower sanitation coverage

also occurs. ‘This can be attributed by the fact that the development of water supply al-

most always lollows the upgrading of the houschold sanitation facilities because of ac-

ccess to water.

In urban arcas, approximately 70% of the total houscholds are served. Served house-

holds of G9% cxisl in rural arca. Table 4.2.1 shows the municipal breakdown in the

number of urban and rural household toilets by categery, and service coverage. Figure

4.2.1 reflects the provincial scrvice coverage of household toilet facilities for urban and

rural arcas.

Figure 4.2.1  Provincia) Service Coverage of Houschold Toilet Facilities, 1997

Urban Area
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(2)

Even if high percentages of sanitary toilets are revealed in the wrban areas, problems
aris¢ {rom the unsatisfactory disposal of the effluent from the septic tanks or the dircct
discharge of wastewater to the local drains. Gcncraily, there is little concern about the
unsatisfactory disposal of wastes once it is outside their dwelling units. Practically, al-
most alt the houscholds dispose their wastes in the manner that poses risks to public

health. Sullage waste management is unheard of,

School and Public Toilets

Toilet facilitics in elementary and secondary schools for both public and private schools
were investigated. The province has a total of 2,037 toilet units found in 489 schools.
Sanitary toilels adequately scrve only 60% of the students. The rest, 40% is underscrved

or unserved. Table 4.2.2 provides the number and service coverage of school toilet fa-

cilities.

The number of sanitary school toilets is very low to meet the service level standard of 40
students per sanitary facility. At present, the average ratio is 80 students per sanitary
toilet, almost double the standard level. A number of school toilets constructed under
FWASP are not being used due to lack of water supply, destroyéd plumbing fixtures and
water tank scepage. In some areas, this problem is compounded when access to the

samitary facility is limiled to only the teachers and guests.

DECS is currently promoting the practice of having one toilet within the classroom. This
practice should be thoroughly reviewed with respect to maintaining sanitary condition,
provision of water faucet/supply in every toilet/unit, proper design of depository to avoid

groundwater pollution, and provision of regular sludge collection and disposal.

‘There are 78 public markets, bus/jeepney terminals and parks/playgrounds in the prov-
ince. All these public utilities have sanitary pﬁblic toilets resulling to 100% service cov-

erage. Table 4.2.3 shows the number and service coverage of public utilities.

Public toilets at markets, busfjcepney terminals and parks/playgrounds, although cultur-
ally acceptable, are improperly used and maintained resulting o unsanitary conditions.
In most cascs, no specific afra_ngemenls are made for the operation and maintenance and
for the collection of fees to cover such costs. Although considered as sanitary because of
the structure, most of the facilities have unsanitary conditions due to inadequate/lack of

water supply and destroyed appustenances because of vandalism.
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4.2.4

Sewerage Facilitics

There are no existing sewerage facilities in the province. Most of the wastewater from the
dwelling units with aceeptable facilities finds its way to open drains and eventually to water-

courses. These deficiencies are the major contributing factors to the poor condition of the

water eavironment in some arcas of the pravince,
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