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SANITATION AND SEWERAGE
The indiscriminate disposal of domestic wastewater is the
main reason for degradation of water quality in urban areas.
Unlike the agricultural and industrial sources, where the cost
of water pollution control may be passed on to the owners,
the off-site domestic wastewater collection, treatment and
disposal system is considered a basic service and is a major
investment.

Infrastructure development for sanitation and sewerage in
the Philippines began more than a century ago (see Table
16). In the early 1980s, Metro Manila provided sewerage

collection and treatment facilities in a few areas through
MWSS. While there were programs to upgrade sewerage and
sanitation facilities, its implementation was postponed due
to a lack of funds. Privatization in the 1990s further delayed
the implementation of sewerage and sanitation projects for
Metro Manila. Only the Makati Sewage Treatment Plant
(STP) has been upgraded and the proposed six to eight STPs
are in the bidding process. Each STP will have a capacity of
.002 to .004 MCM/day or a total of .012 to 0.048 MCM. To
date, about 0.06  - 0.08 MCM/day is covered by the existing
facilities of MWCI and MWSI. To cover the MWSS area,
a capacity of more than 2.4 MCM/day is necessary.

Table 16      Inventory of Domestic Sewerage Experiences and Practices

Sources: 1. A. Robinson/EDCOP, Water and Sanitation Program’s WPEP: Urban Sewerage and Sanitation in the Philippines, March 2003.
2. C. Ancheta, Water and Sanitation Program’s WPEP: Urban Sewerage & Sanitation, 30 years of experience and lessons, September 2000.

Location/ Age of the System Population Served Technology Performance
Legend:  STP- sewage treatment plant Legend:  M - Manage
CST- communal septic tank O- Oversight

Metro Manila 1,010,000 Collection- conventional Environmental Performance:
100 + years (undergoing (8% of the system Treatment- several levels (STP) / On-going rehabilitation & meeting
rehabilitation in the ’80s up  coverage) partial treatment (CST/ Imhoff tank) the standards for effluent quality;
to the present) Disposal- Marine Outfall (Box 11) CSTs being upgraded to STPs.

Institutional Performance: O & M by private
concessionaires (MWCI & MWSI); collection
rate is about 97% (50% of the water bill).

Baguio City 5,300 Collection- conventional Environmental Performance: Treatment- 94%
75 years (rehabilitated in 1994) (2% of the system Treatment- STP (oxidation ditch & BOD removal (but with low load), with effluent

 coverage) sludge drying beds) testing prior to discharge.
Effluent Disposal- River Outfall (Balili River); Institutional Performance:
sludge disposal- agricultural use LGU (M/O); 45 staff; collection rate = 22% of

the connected households (flat rate).
Zamboanga City 3,700 Collection- conventional Environmental Performance:
70 years (not much (1% of the system Treatment-  None Raw sewage discharged 40 m. offshore &
improvements)  coverage1) Disposal- effluent by marine outfall no effluent testing.

(Basilan Strait); sludge- none Institutional Performance:
Water District (M)/LWUA (O); 14 staff;
collection rate= 99% of the connected
households (50% of the water bill).

Vigan City 1,360 Collection - conventional Environmental Performance:
70 + years (not many (3% of the Treatment- 5 CSTs Partially treated effluent prior to river/field
improvements)  system coverage) Disposal- effluent to rivers/fields; disposal & no sludge treatment & disposal

sludge is not collected (No effluent testing).
Institutional Performance:
Water District (M)/ LWUA (O); no devoted
staff; collection rate= 96% of the connected
households (percentage billed to water supply
varies according to category).

Bacolod City 2,020 Collection- conventional Environmental Performance:
39 years in Brgys. 29 & 20 years (less than 1% of the Treatment- individual CSTs Partially treated effluent prior to creek/
in Montevista (built by National  system coverage) Disposal- effluent to public drain public drain & no sludge treatment &
Health Administration) (Brgy. 29) & creek (Montevista) disposal (No effluent testing).

Institutional Performance:
Brgy. LGU (M)/ City LGU(O); no devoted staff;
collection rate= no user’s fee.

Cauayan, Isabela 4,000 Collection- small bore sewer Non-operational. System failed due
14 years (built by DPWH) (2% of the system Treatment- stabilization pond to lack of funds for operation

 coverage) Disposal-effluent to field and maintenance.
Davao City 1,161 Collection- conventional Non-operational.
29 years (less than 1% of the Treatment- STP System failed due to lack of funds

 system coverage) Disposal- unknown for operation and maintenance.
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Groundwater
The average turbidity level of groundwater in Metro Manila
is above the drinking water standard (Nephelometric
Turbidity Unit - NTU 5). Some of the wells tested exhibited
values higher than the standards for conductivity, hardness,
manganese, iron, and sodium.

REGION IV - SOUTHERN TAGALOG
Bounded on the northwest by Metro Manila, Regions II and
III, and on the southeast by Region V and Visayas, Region
IV is comprised of 11 provinces, six of which are on mainland
Luzon and five are island provinces. It has the largest land
area for a region. Three of its provinces are located on
mainland Luzon and have special economic and industrial
zones. The island provinces of Region IV are coastal tourist
destinations.

Water Resource
Three of the six largest lakes of the country are located in
the region:  Laguna de Bay, Lake Taal in Batangas (with an
area of 266.77 km2), and Lake Naujan in Oriental Mindoro
(69.93  km2).

The total water resources potential in the region is estimated
as 7,780 MCM at 80% dependability. The annual amount of
water use is 3,636 MCM with agriculture the largest
consumer, followed by industrial uses and domestic
demand.

Sharing the same water resources with Metro Manila, it is
projected that by 2025, there will be a shortfall of water
supply if no water management program is in place. The
basin occupies the major part of Metro Manila and of Rizal,
Laguna, and Cavite provinces, which are the most populated
areas in the Philippines.

Water Quality
The estimated contribution of domestic, agricultural, and
industrial sources to BOD loading are 51 percent (159,000
metric tons), 35 percent (109,000 metric tons), and 14 percent
(46,000 metric tons), respectively (see Table 8 and Figure 13).

Rivers and Lakes
Rivers were not  monitored for BOD and DO from 1996 to
2001. However, Taal Lake and Naujan Lake were sampled.
Taal Lake met the Class C criterion for BOD, while Naujan
Lake exhibited higher average value than the Class C
criterion (see Figure 14).

Bays and Coastal Waters
Four bays were monitored from 1996 to 2001: Cajimos Bay
in Romblon, Calancan Bay in Marinduque, Puerto Galera
Bay in Oriental Mindoro, and Pagbilao Bay in Quezon. The
minimum values of DO in the bays did not pass the Class
SC criterion (see Figure 15).

Figure 14   BOD Level, Southern Tagalog, 1996-2001

 For assumptions refer to Table 8.

Figure 13    Sector BOD Loading Southern Tagalog

Total BOD Generation = 314,100 mt/year

Agricultural
35%

Industrial
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Domestic
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Source:  DENR-EMB, 2003.
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Figure 15 DO Level , Southern Tagalog
Monitoring Period, 1996-2001
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Source:  DENR-EMB, 2003.
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Figure 10 Annual Average BOD, Laguna de Bay,
Monitoring Period,  1996 - 1999

Figure 11 Annual Average BOD, Tributary Rivers in
Laguna Province, 1996 - 1999

Bays and Coastal Waters
The annual geometric mean for fecal coliform in the Eastern
Manila coastal area was 15,545 MPN/100 ml in 1999, higher
than the 11,103 MPN/100 ml in 1996 (Figure 12). This
alarming bacterial load was attributed mainly to the
voluminous untreated sewage and waste from households
and commercial establishments. Except for some values in
2002, all the values exceeded the criterion for Class SB waters
for contact recreation, e.g., swimming (see Box 7 for the
program being undertaken to clean up Manila Bay). A major
contributor to bay and coastal water pollution is solid waste.
For example, dumpsites such as Navotas, Pier 18 in Manila,
and Cavite City discharge untreated leachate directly into
Manila Bay.

Figure 12  Total and Fecal Coliform for Selected Coastal
Areas and Beaches in Manila Bay, 1996 - 2002

Domestic wastewater discharge is the highest contributor to
Manila Bay’s organic pollution. Only 18 percent of the
wastewater generated in Metro Manila households was collected
by localized separate sewerage systems. Nearly all of this was
discharged through an outfall into Manila Bay. Most residential
wastewater (82 percent, or around 7.5 million people) was
discharged into the public drainage system either directly or
through one million septic tanks. These septic tanks were not
desludged and the effluent poured into the water-bodies was
essentially untreated, causing heavy pollution everywhere in
Metro Manila, and particularly in high density areas.

Industrial waste water also contributes to the pollution of the
Manila Bay as indicated in the analysis of the sediments
containing high levels of Metal pollutants.

Through its Manila Second Sewerage Project (MSSP),
Metropolitan Waterworks and Sewerage System (MWSS) aims
to expand its septage management program to provide low-
cost improvement of sewerage services. Further, it will reduce
pollution in waterways and in Manila Bay, thus reducing the
health hazards. The project includes construction of a pilot
septage treatment plant; rehabilitation of the Central and the
Ayala Sewerage Systems, the Ayala and the Dagat-Dagatan
sewage treatment plants, and individual sewer connections; and
provision of on-site treatment community sanitation.

Sources: http://www.worldbank.org.ph and MWSS, 2003.

Box 7  Manila Bay – A Challenge

Source: LLDA, 2003.

Source: LLDA, 2003.

Source:  DENR-EMB, 2003.
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Most water supply and sanitation systems outside Metro
Manila were given the option to form semi-autonomous
water districts in 1973. Authority was granted to the water
district to operate and administer water supply and
wastewater disposal systems in the local communities, with
support and financing from LWUA. More than 200 water
districts are operational, but their focus is water supply, with
no provision for sanitation services. This leaves Local
Government Units (LGUs) to provide for sanitation services.

Some attempts to provide low-cost technologies in the LGUs
were initiated as early as the ’70s, through clustered
household and low-cost collection systems, which led to a
communal septic tank for partial treatment. Most of these
facilities have fallen into disrepair. The 1998 National
Domestic and Housing Survey (NDHS) estimated that only
about 7 percent of the country’s total population is connected
to sewers, out of  which very few households actually
maintain adequate on-site sanitation facilities.  Due to
insufficient sewage treatment and disposal, more than 90
percent of the sewage generated in the Philippines is not
disposed or treated in an environmentally acceptable
manner.

Domestic Wastewater Treatment Today
At LGUs, investments in sewerage collection and treatment
facilities receive low priority compared to income-generating
projects such as water supply. This is due to the high cost of
constructing sewer networks, poor technical capacity, and
low demand or willingness-to-pay (WTP) for sanitation
services (see Figure 21). The problem has been further
exacerbated by the restricted space available for such
facilities in the low-income urban areas, where most of the
generated sewage is disposed of indiscriminately.

Wastewater generation based on the water demand shows
that of the total of 7.2 MCM generated daily, 5.2 MCM/day
is from the urbanized areas (2.4 MCM/day from Metro
Manila alone) (see Table 17).

Based on the LGUs limited financial resources, low-cost
sewerage alternatives are being explored. Technical
alternatives with costs comparable to individual on-site
systems are available. Among others, the experiences in
Pakistan, Indonesia, Brazil, and Bolivia in reducing the cost
of the sewer network through simplified sewerage (small-
bore and/or condominial systems) reveal that cost of the
collection pipes is 40-74 percent less than the conventional
system. The Palawan experience in Table 18, which using
these technologies, is under construction. Likewise, a
participatory approach in implementing demand-driven
pollution control sub-projects was found to have worked in
several areas. Most of the projects developed under these
innovative approaches are presently under construction (see
Table 18). To date, other LGUs are duplicating the same

approach, i.e., seven barangays in Panabo City. Yet compared
with its neighboring cities, Metro Manila is seriously behind
in providing piped sewerage systems (Figure 22).

Figure 21  Population Growth and
Sewerage Service Coverage

Items Urban Rural Total
          (in million)

Population1 43.6 32.9 76.5
(57%) (43%) (100%)

Per capita Water
Consumption2, l/d 150 75       -
Water Demand, m3/d 6.54 2.47 9.0
Wastewater
Generated3, m3/d 5.2 2.0 7.2

Table 17   Domestic Water Demand and
Wastewater Generated

Figure 22 Sewerage Coverage Around the World

1/ 2000 NSO ; 2/ LWUA Methodology Manual ; 3/ 80% of water
demand.

Source: National Statistics Office.

Sources: Various World Bank and other reports.
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Available and Adaptable Technologies
Scaling-up of sanitation facilities or phased implementation
strategies could be adopted to reduce the lag in developing
pollution control facilities (Box 12).

Even with highly urbanized cities, the implementation of a
conventional sewerage project cannot be realized in the short
term because of other environmental concerns facing the
LGUs such as solid waste management, drainage, water
supply, etc. An example is the proposed Cabanatuan City’s
storm drainage project in Table 18, which replaces the
earthquake-damaged system in order to eliminate the
flooding and stagnating wastewater problems in the central
business district. Realizing the implication of the transfer of
wastewater, including septic tank effluent into the Pampanga
River, the city included a dry-weather flow interceptor at
the outfalls that will be connected to a sewage treatment plant
(Step 2 in Box 12). The cost per capita of the combined system
is relatively high. Yet through this phased system, the city is
able to address the perennial flooding problem and improve
the quality of effluent through its dry weather flow
interceptor system and sewage treatment plant.

Another example is the Palawan Province Barangay
Environmental Sanitation Project (BESP) which provides
low-cost sanitation facilities to 4th to 6th class municipalities.
The sub-projects include a simplified sewer network among
clustered houses, which conveys the sewage through
combination of small-bore and a condominial sewer system
into a communal septic tank with sand filter beds or soak-a-
way pits.

Both communities participated in the planning and agreed
on the type of sewerage system based on their WTP for its
operation and maintenance. This shows that there is a real
demand for appropriate sanitation services in poor and
middle-income communities. The estimated capital cost of
sewerage and sanitation is presented in Table 19.

In the semi-urban areas in low-income countries,
conventional centralized approaches to wastewater
management have generally failed to address the needs of
the communities in collecting and disposing of domestic
wastewater and fecal sludges from on-site sanitation.
Implementation based on a decentralized approach may
offer opportunities for wastewater reuse and resource
recovery, as well as improvements in local environmental
health conditions18.  This approach could ease the
implementation barrier due to the unavailability of land for
the sewer network and treatment facilities, as well as socio-

political conflicts. The concept also encourages more
community participation that would allow the selection of
low-cost sewer networks and treatment alternatives
according to their WTP. Experience in Indonesia and Palawan
reveals that this approach allowed connection of sewage at
the nearest connection point (backyards), which reduced the
cost of connection by 20 percent from that of the conventional
system.

In Japan, nightsoil treatment plants have been introduced
in many cities, whereas piped sewerage systems are not yet
implemented. Septage collection from individual households
or buildings is collected by vacuum tankers and disposed
into the treatment plants for appropriate treatment. This
option can be considered as an intermediate measure
between on-site treatment and a piped system in a high-
density area.

Item            Capital           Annual    Capital             Annual
           Cost   Operating      Cost           Operating

      Cost               Cost
Sanitation
Facilities            1,370      173     2,850             355
Piped
Sewerage           2,760      195     5,700             400

Table 19    Capital Cost per Beneficiary (in PhP)

   1994 NUSSBP1/                  Projected 2003 Prices2/

1/ 1994 National Urban Sanitation and Sewerage Strategy Plan (NUSSSP),
prices in 5 highly urban cities. The base unit cost was also used in the Provincial
Water Supply, Sewerage and Sanitation Sector Plan (August 2000) by JICA
in 30 provinces.
2/ Adjusted rates by inflation factor of 1.08.
3/ MWSS (MWCI) figures (2002) are within the projected 2003 capital cost
at PhP 4,950 for piped sewerage and PhP 1,043 for sanitation facilities.
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18 Jonathan Parkinson & Kevin Tayler, Decentralized Wastewater
   Management in Peri-urban Areas in Low Income Countries.
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Rivers and Lakes
The EMB sampled five rivers for the period 1996 to 2001:
Parañaque, San Juan, Marikina, Pasig, and Navotas-
Malabon-Tenejeros-Tullahan (NMTT). The San Juan River
exhibited the highest average of BOD (32.5 mg/l) and the
lowest average DO content (less than 2 mg/l), which did
not meet criterion for Class C waters. Marikina River had
the lowest BOD average of 8.1 mg/l, which met the quality
criterion set for its beneficial use (Figures 8 and 9).

All these rivers, at one point during the sampling period,
exhibited a zero reading for DO, indicating that these rivers
were “biologically dead’’ during certain periods. Through
the rehabilitation effort of the Government, the water quality
of the Pasig River showed improvement over the last five
years (see Box 6).

Laguna de Bay is estimated to receive approximately 74,300
tons per year of BOD pollution. Domestic sources contribute
69 percent while the remaining 31 percent is from industrial
and agricultural sources. Additionally, with the
sedimentation rate of 0.5 centimeters per year, an estimated
66 percent of the land area in the watershed is vulnerable to
erosion.

Routine monitoring of BOD in Laguna Lake shows that it
meets the Class C water quality criterion (Figure 10). This
indicates that BOD is not an issue, but siltation may be the
main problem. While the lake water exhibited a good quality,
half of the rivers (four) that fed the lake had high BOD values
(Figure 11). To improve the  management of the lake and its
watershed, the government is implementing the Laguna de
Bay Institutional Strengthening and Community
Participation Project (LISCOP Box 5).

Figure 8  BOD Level in NCR, 1996 - 2001

Figure 9  DO Level in NCR, 1996 - 2001

The Pasig River Rehabilitation Program aims to attain minimum
Class C conditions by 2014. Infrastructure and municipal
services in urban renewal areas adjacent to the riverbank
are to be upgraded, septic tank maintenance service and a
septage treatment facility provided, and illegal dumping of
municipal solid waste into the river system eliminated.

Water quality changes for the past four years include:

• Improvement of the DO levels from 1998 to 2001 in nearly
all stations;

• Increasing number of stations is passing ambient WQ
criteria;

• Improvement of the BOD levels from 1998 to 2001 in nearly
all stations;

• Odor of the river is reduced; and

• BOD load (from domestic sewage, solid waste, and
commercial and industrial liquid wastes) and floating solid
wastes have been reduced which shows the importance of
solid waste as a source.

Sources: DENR-EMB, 2003 and ADB, 2003.

Box 6  Cleaning up the Pasig River

Source: DENR-EMB, 2003.

   Source:  DENR-EMB, 2003.
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In the hot spots map, four regions were found to have an
unsatisfactory (U) rating for the water quality and quantity
criteria (see Annex 1 for details). These are National Capital
Region (NCR) or Metro Manila, Southern Tagalog (Region
IV), Central Luzon (Region III), and Central Visayas (Region
VII). Other regions that are not rated as critical will not be
discussed.

NATIONAL CAPITAL REGION
NCR, or Metro Manila, is the national capital and main hub
of all socioeconomic, industrial, cultural, and political
activities. Metro Manila is bounded on the north by the
Central Luzon region, on the southeast by the Southern
Tagalog region, and on the west by Manila Bay. While NCR
is the smallest in terms of land area, it has the highest  number
of households (28 percent of the total) and manufacturing
activity (Table 1). With the highest population density of
16,497 persons/km2, it has no area for agriculture, and a
limited land area for development expansions, except coastal
reclamation. Metro Manila’s industries, population, and
development are spilling to Central Luzon and Southern
Tagalog.

There is insufficient good quality water available in the
region. The largest source - Laguna de Bay - is under threat
with rivers discharging large amounts of pollutants.
Coliform testing of deep wells shows contamination and the
need for treatment facilities.

Water Resource
The Pasig-Laguna River Basin is the major river basin of the
region. It has a drainage area of 4,678 km2 with an annual
runoff of 7,485 MCM. The Pasig River is the principal river
system (see Boxes 1 and 5). Flood plains of the basin occupy
23 percent of the total area.

Since a river basin is the basis for regional water resource
planning, Metro Manila is considered part of Water Resource
Region IV (WRR IV). For the Pasig-Laguna Basin, the water
resource potential is taken at 1,816 MCM. The projected water
demand is taken at 2,977 MCM for the year 2025. The ratio
between water potential and projected demand is very low
at 0.61 (see Water Quantity Scorecard in Annex 1).

Water Quality
In Metro Manila, 58 percent of its BOD loading (192,000
metric tons) was generated by domestic waste, and the
remaining 42 percent (138,000 metric tons) was from
industries (see Figure 7 and Table 8).

CRITICAL REGIONSCRITICAL REGIONS

For assumption refer to Table 8.

Figure 7   Sector BOD Loading Metro Manila

The Laguna de Bay watershed includes some of the fast growing
urban and industrial centers of Luzon and doubles both as
resource provider and a waste sink. The unchecked pollution
continues to degrade the environmental resources of the lake
and its watershed. This is caused by excessive discharge of
pollutants, expanding development activities, and inefficient
institutional arrangements and capacity constraints. A strategic
change in the management of the lake and its watershed is
needed.

The Laguna de Bay Institutional Strengthening and Community
Participation Project (LISCOP) is a five-year project of the
Government. Laguna Lake Development Authority (LLDA) will
begin implementation in 2004. The envisioned change in the
management of the Laguna de Bay Region is two-fold: (1) co-
managed micro-watershed environmental interventions, which
will support demand-driven LGU investments focusing on four
sector issues (waste management and sanitation, natural
resources management, soil erosion and localized flood
prevention, and eco-tourism); and (2) strengthening institutions
and instruments, which will strengthen LLDA, LGUs, RCs and
communities and develop/expand regulatory and market-based
instruments. The implementation of these components is expected
to reduce pollution loading of the lake and erosion of the
watershed; mainstream watershed concerns in LGU planning
and investments; increase the involvement of communities in
watershed management; and develop mechanisms for planning,
development and financing of environmental investments. The
goal of the project is to reduce organic pollution loading of
regulated parameters from sources by 10 percent in five years.

Sources: LISCOP and World Bank Reports.

Box 5  Improving Laguna de Bay through LISCOP

Total BOD Generated = 330,000 mt/year

Industrial
42%

Domestic
58%
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Table 18    THE LGUs CAN DO IT!

Source:  Water District Development Project (WDDP), LBP, May 2003.

Location/Age of the System Population Served Technology Performance

Cabanatuan City 25,201 Collection: combined Environmental: Septage effluent
(Construction is on-going; drainage system is treated prior to river disposal
2004- target completion date) Treatment: DWF with STP & desludging by vacuum tanker

Disposal: septage effluent to to drying bed prior to agricultural
Pampanga River; sludge to be use (EMP requires effluent testing).
collected and treated for The STP operates only during the
agricultural reuse dry season or when the effluent

quality concentration is high.
Institutional: WD (M)/ LGU (O);
Users Fee (under negotiation)
Capital Cost per beneficiary:
PhP16,993 (for the whole
combined system) and PhP 2,200
(for the DWF interceptor and STP).

Palawan Province
(Construction is on-going; 12,750 Collection: simplified/ Environmental:  Septage effluent
Q4 2003- target completion date) (9 sub-projects in the condominial sewer network is treated prior to land disposal

municipalities of San Vicente, Treatment: CST & desludging will be done
Roxas, Quezon, Dumaran, Disposal: sand filter/ soakaway by vacuum tanker to a drying
Taytay & El Nido bed prior to agricultural use (EMP

requires effluent testing).
Institutional:  Association/
Cooperative (M)/ LGU (O); User
Fee= Fixed rates varies from PhP
1.30 to PhP 10.50 to cover O&M
cost (No full-cost recovery;
Capital investment was provided
by Provincial Government)
Capital Cost per beneficiary:
PhP 2,000 - P 3,500.

Box 12 Sewerage System Options for Scaling Up
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