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SOURCES OF WATER POLLUTION
There are three main sources of water pollution - domestic
(municipal), industrial, and agricultural. They can be
classified further as either point sources, which emit harmful
substances directly into a body of water, or non-point
sources, which are scattered and deliver pollutants indirectly.
The technology to monitor and control point sources is well
developed, while non-point sources are difficult to monitor
and control.

Solid waste is a major non-point source of water pollution
that needs to be better controlled. Solid waste, disposed
either at a dumpsite or directly into water-bodies, generates
high loads of organic and inorganic pollution through
biological disintegration. Leachate seeps through the ground
and its aquifer and contaminates groundwater or seeps into
rivers, lakes, and coastal waters directly.  Despite the passage
of the Ecological Solid Waste Management Act (RA 9003)
into law in January 2001, open dumpsites are still operated
around Metro Manila and all over the Philippines.

Half the organic waste is from domestic sector based on the
calculations as outlined in Box 4. As shown in Table 8 and
Figure 5, domestic wastewater is the main contributor to
BOD pollution with 1,090,000 metric tons (48 percent of the
total load), followed by agricultural with 822,000 metric tons
(37 percent), and  industrial with 325,000 metric tons (15
percent). On a regional basis,  Metro Manila has the highest
total share of BOD loading (15 percent), followed by Region
IV (14 percent). Meanwhile, CAR has the lowest share (1.8
percent) as shown in Table 8 and Figure 6. These estimates
do not include  pollution from solid waste discharge and
leachate, as well as other informal non-point sources.

One-third of domestic BOD generation comes from Metro
Manila and Region IV.  Table 8 shows that Metro Manila
and Region IV account for the highest amount of domestic
BOD wastes at 18 and 15 percent, respectively, or one-third
of the country’s generation. This is further elaborated in the
Urban Sanitation and Sewerage section.

Industrial Wastewater
The volume and characteristics of industrial effluents differ
by industry and depend on the production processes and

Domestic Wastewater Generation. The average water
consumption is 120 liters per capita per day (lpcd) in urban
settings, where the water supply is piped individually into each
household. Of this, 80 percent would be wastewater. In rural
settings, where the water supply is rarely connected to households
individually, water consumption would be, on the average, 60
lpcd, of which 80 percent would be wastewater.

Domestic BOD Generation. Calculated by multiplying the
regional population of year 2000 with a BOD factor of 37grams
per person per day (unit pollution load). The BOD factor is taken
as the national average and was applied to all regions except
Metro Manila. Depending on the income class of households,
unit pollution load ranges from 26 to 53 grams per person per
day for low- and high-income groups, with the latter applied to
the Metro Manila area (Table 8).

Industrial Wastewater Generation. Estimated by industry type
using the WHO Rapid Assessment of Sources of Air, Water,
and Land Pollution. The annual amount of BOD generation was
calculated by multiplying the annual volume of production output
by the appropriate effluent factor.

Agricultural Wastewater Generation. The volume of wastewater
generation and BOD were estimated by using animal type and
the WHO Rapid Assessment Method.  The method uses the
annual number of heads of livestock and poultry multiplied by
the appropriate effluent factor. Adjustments were made on those
farm animals (e.g., chickens) with a short production cycle.

Box 4  Computing Wastewater
Generation in Table 8
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The major pollutants monitored for water pollution are:
Biochemical Oxygen Demand (BOD) and Dissolved Oxygen
(DO); Suspended Solids (SS); Total Dissolved Solids (TDS);
Coliforms; Nitrates; Phosphates; heavy metals like Mercury
and Chromium; toxic organics like pesticides and others. Of
these pollutants, extensive data has been compiled for BOD
and DO between 1995 and 2001, while data for the other
highly toxic pollutants are still incomplete.

Domestic Wastewater
Domestic effluents are generated by activities such as
bathing, cleaning, sanitation, laundry, cooking, washing, and
other kitchen activities. Domestic wastewater contains a large
amount of organic waste with suspended solids and
coliforms.

Box 13   Privatization:  A Financing Option

MWSS Experience: The privatization experience revealed that
sewerage connections increased less than 1% under MWSS in its
last five years (1992-1996) of operation while the concessionaires
had an average increase of 2.7% in their first five years (1997-
2001) of operation. While there was an increase, the
concessionaires are not still complying with the wastewater
standards due to lack of STPs. Prior to privatization, MWSS had
desludged an average of 850 tanks annually, which increased to
1,840 tanks per year under the concessionaires. The performances
of the concessionaires are as follows:

Service MWCI MWSI
Obligation Agreed             Actual Agreed             Actual

Targets Targets
Sewer Coverage    3%            2.5%   16%            14%
Sanitation 38%              1%  33%              7%
Wastewater
Quality   C             NC      C              NC

Note: C – Complying, NC – Non-complying

Brazilian Experience: The private sector is encouraged, for a fee,
to collect and treat sewage, that is to reduce the pollution level of
the sewage within the standards of the receiving body. The
approach has allowed private sector involvement, which defrays
the government’s budget from the expensive investment for sewage
collection and treatment facilities.

 Source: World Bank Reports.

Cost Recovery and Willingness to Pay
Waste generators and users of receiving waters must be
willing to pay for wastewater management services. WTP is
defined as the maximum amount that would be paid for the
level of service received rather than forego it altogether (all
or nothing). Those who pay for user charges demonstrate,
by doing so, their WTP is at least as great as the charge paid.
In fact, it may be much greater: the user charge merely
establishes the lower bound20.  To the extent that the user’s
WTP is less than the user charge, the collection efficiency
would be the ultimate determinant of whether or not the
user charge is acceptable and within the financial capacity.

Sanitation and Sewerage
Average-income households are willing to pay for improved
sanitation services, i.e., connection to sewer system with
treatment at a cost of PhP 134 per household or PhP 27 per
month per capita (for a household of five members), in 2000
prices (see Box 14). WTP adjusted to 2003 constant prices is
PhP30 per month per capita, assuming 5 percent inflation
rate. At PhP 5,700 per capita investment in the sector, cost
recovery of capital investments would take almost 16 years,
unless a cross-subsidy pricing system across sectors is
developed (commercial and industries subsidizing
households).

Environmental Protection and Conservation
Tourists are willing to pay for conservation and protection
of the environment (see Box 15). Unlike households where
user fees are paid monthly, the tourist pays  a one-time user
fee, unless returning in the future.  For full-cost recovery,
and assuming a tourist will return to the same coastal
destination every year and that the economic life of the
facility is 25 years, the user fee per tourist would be PhP274.

Box 14 Willingness to Pay for Wastewater Services

Willingness-to-Pay (WTP) studies (contingent valuation method)
had been undertaken for improved sanitation services for urban
centers. The households surveyed are willing to pay PhP118 to
134 /month/household for sewer connection with wastewater
treatment.

Results of surveys undertaken for WTP for households 1/

Location % of Pop Sewer Sewer Conn+
Served Conn. Treatment
Willing  (PhP/ mo/hh) (PhP/ mo/hh)

Calamba 82 124 103
Davao 90 62 92
Dagupan x 169 207
Average nc 118 134

1/ Based on WTP surveys in the ff. studies: Household WTP for
Improved Sanitation Services, Calamba, Davao, Dagupan, 1993.
All prices updated to 2000. x – not covered by study and nc – not
conclusive.
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20 National Research Council, Washington, D.C., Managing Wastewater
    in Coastal Urban Areas, 1993.
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Projected Investment Plan
The Government will need PhP 25 billion per year for the
physical infrastructure for the next 10 years. However,
several constraints such as insufficiency of funds, site and
right-of-way acquisition, environmental and social problems,
among others, may be encountered and projection in this
respect is conjectural. Thus, a phased implementation
schedule is necessary such as the upscale model presented
in Box 12. The projected 2005 and 2015 capital investment
projection presented in Table 20 is consistent with the
Provincial Water Supply, Sewerage, and Sanitation Sector
Plan Study prepared for the 41 provinces. The balance will
give the LGUs another 10 years for the expansion of their
service area.

Financing Sources
The following nine conventional sources of funds are the
most likely means of financing a sewerage and sanitation
program. It is recommended that national technical
assistance and training efforts concentrate on these nine
areas: (1) privatization, (2) internal revenue allotment, (3)
special levies, (4) development fees (permits, development
impact fees, and groundwater protection fees), (5) surplus
funds, (6) sewerage surcharges, (7) property tax, (8) credit,
and (9) other private sector finance (beneficiary cash
contributions, contributions in kind, and user fees).

The Clean Water Act has a provision for a water quality
management fund, which would be the receptacle for the
penalties, fines, etc. due from the non-compliance of the Act’s
stipulations. This fund would be used to finance the
investment and implementation requirements in the Act.
Due to the Government’s current budget deficit and the high
cost in the provision of sanitation and sewerage, these
investments cannot be realized within the projected planning
period of 10 years. However, this can be realized through
private sector participation and investment. Regardless,
whether these are implemented by the Government or the
private sector, the users will have to pay the appropriate
tariff rates to recover or to pay back these investments.

Privatization through build-operate-transfer (BOT), design-
build-operate (DBO), and other systems are favorable due
to the lack of, or insufficient, government funds for the capital
investment and the high cost of operation. It has been proven
that operation and maintenance of such specialized service
is more sustainable if privately operated. This strategy would
also allow the LGUs financial flexibility with other priorities
and basic services.

The MWSS privatization laid the foundation for
improvements in sewerage and sanitation services.
Performance of the two concessionaires is presented in Box
13. The progress, however, experienced delays due to the
following reasons:

(1) MWCI did not meet its sanitation target because the
company moved away from dumping septage into the sea
and instead set up sludge processing plants. Another option
being considered is the use of the Lahar area in Pampanga,
estimated at PhP 325/m3.

(2) MWSI had a difficult time in accelerating the desludging
services because these services can only be done during non-
work and non-rush hours and 40 percent of the West Zone
comprises depressed areas with no septic tanks. Likewise,
the public has poor sanitation awareness and is not keen in
desludging their septic tanks.

MWCI has currently set aside 17 percent of the capital
expenditure and about 7 percent of revenues for sewerage.
The company has estimated that it will allot PhP 8 - 9.0 billion
in five to seven years. The rationale for privatization is the
combination of the investments needed at the onset and
potential efficiency gains. However, these costs have to be
recovered from tariff and revenues from users through
government policies.

Sewerage Investments in Coastal Tourist Areas
To protect tourist areas, DOT has identified 12 popular and
emerging coastal destinations19. Future investment
requirements for the physical components of sewerage for
coastal tourist areas for years 2005 and 2015 are PhP 2.5
billion and PhP 6.8 billion, respectively.

19 Huttche, White and Flores, Sustainable Coastal Tourism Handbook for
    the Philippines, 2002.
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scale of production used.  Industrial wastewater may be
organic and/or inorganic. There are industries that are water-
intensive and correspondingly discharge large amounts of
wastewater such as food and dairy manufacturing; pulp,
paper and paperboard products; and textile products, and
others.

Other types of waste include thermal waste, created by
cooling processes used by industry and thermal power
stations. The increase in temperature can change the ecology
of water-bodies. Additionally, hospital wastes are usually
infectious and have to be controlled at the source. Thermal,
health care (hospital or medical), and toxic and hazardous
wastes are created by industrial sources and can pose long-
term risk.

Once again, Metro Manila and Region IV account for the
highest amount of industrial BOD at 43 and 14 percent,
respectively, or 57 percent of the country’s total
(see Table 8).

Agricultural Wastewater
The major source of water pollution in rural areas is
agricultural farms.  The absence of facilities to intercept
surface runoffs from agricultural farms degrades the water
quality of surface and groundwater, especially in the
downstream urban areas. Major sources of agricultural
effluents considered in the estimates of agricultural BOD
generation include livestock and poultry. Major sources of
agricultural runoffs include: organic wastes such as decayed
plants, livestock manure, and dead animals; soil loss in the
form of suspended solids; and pesticides and fertilizer
residues.

Regions IV and I generate the highest load of agricultural
BOD, accounting for 13 and 12 percent of the total generation,
respectively (Table 8).

Non-point Sources
Monitoring of non-point sources, including solid waste
contribution, is scarce, and no attempt has been made thus
far to create an inventory. The common non-point sources
are urban runoff and agricultural runoff. For example, the
BOD pollution reaching water-bodies, derived from solid
waste of the Metro Manila area and surrounding provinces,
is estimated at an additional 150,000 metric tons per year.
If solid waste is not collected, treated and disposed properly,
the organic and toxic components of household, industrial
and hospital waste are mixed with rain and groundwater.
This creates an organic and inorganic cocktail, composed
of heavy metals and poly-organic and biological pathogenic
toxins, which causes illness and even deaths.
(See Philippines Environment Monitor 2001 for further
details on solid waste issues).

Refer to Table 8  for estimated total BOD generated by source.

Figure 5  Share of Domestic, Industrial,
and Agricultural BOD at the National Level

Total BOD Generation = 2,236,750 mt/year

Domestic
48%

Agricultural
37%

Industrial
15%

Refer to Table 8  for estimated
total BOD generated by source.
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Figure 6  Regional Contribution
of Domestic, Industrial, and Agricultural BOD
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Investments on Sewerage and Sanitation History
Investments in sanitation and sewerage are lumped together
with water supply as one sector, identified as “Water Supply
and Sanitation” in nearly all investment packages prepared
by the Government. The allocation for sewerage and
sanitation is used for water supply due to the high demand
for water. As a consequence, sewerage and sanitation are
relegated to a small slice of the budget despite being five
times the investment cost for the water supply (see Figure
23). The estimated average annual investment for sewerage
is  PhP 1.5 billion (3% for the sector or 0.05% of the 1999
GDP) as compared to an average annual investment for
water supply of about PhP 43.7 billion (97% for the sector or
1.46% of the GDP). The treatment of wastewater could not
compete with the increasing demands in water supply.

Figure 23   Annual Average Investment on
Water Supply versus Sanitation and Sewerage

(per billion)

Source:  C. Ancheta (2000), WPEP: Urban and Sanitation-
3 years of experience and lessons.

Sewerage and Sanitation Development Trend
The Medium-Term Philippine Development Plan (MTDP)
is the document that embodies the policy framework and
strategic plans and programs of all the sectors in the country.
Investments in infrastructure development, which include
water pollution control, must be in accordance with the
priorities set in the MTDP before it could be approved with
budgetary allocation from the Government. The MTDP
embodies the vision of the incumbent leadership and thus
is updated on a regular basis. Investment trends for
sanitation have been increasing in recent years but are due
to decline in the near future (see Figure 24).

Figure 24    Projected Investment Plan for Sanitation

Investment for Urban Sewerage and Sanitation
Investment to achieve the goals of the Clean Water Act would
require budgetary allocations from the national Government
and LGUs. Operations and maintenance of infrastructure
and institutional components would require funding to
ensure sustainability.

The population/settlement density and high cost of land
require piped systems in urban areas. On the other hand,
sanitation, including septage and sludge management, could
be started in the rural areas. A 10-year program in treating
domestic wastewater through sanitation in rural areas (PhP
53 billion) and a piped system in urban areas (PhP 158
billion) would require capital cost of PhP 211 billion and
operating cost of PhP 18 billion per year  (see Table 20).

Coverage Population             Service               Investment
Area (in million)            Coverage              Requirement

          (in million)                  in PhP B)
            2005           2015        2005           2015              2005       2015

Urban              48.85          55.58                  9.77             27.79            55.69    158.40
             (58%)          (60%)      (20%)             (50%)

Rural              35.37           37.06                 17.69            18.53            50.42      52.81
             (42%)           (40%)                 (50%)             (50%)

Sub- Total                84.22          92.64                  27.46           46.32           106.11   211.21
           (100%)          (100%)                (33%)            (50%)

Program Support
Operating
Costs Urban                3.91     11.12
Operating
Costs Rural                6.28       6.58
Support
Activities                               13.79     27.46

TOTAL            130.09   256.37

Notes: 1. Unit Cost, see Table 15.
2. Investment requirement was computed based on constant 2002 rates.
3. Support activities were estimated at 13% of the Capital Cost.

Table 20  Investment in Sanitation and SewerageWater Supply
Php 43,749.95/yr.

(97%)

Sanitation and Sewerage
Php 1,505.82/yr.

(3%)
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Sources:  MTPIP and NASAP, 1999.

Table 8  Estimated Water Effluent by Source

Notes:
1/ Thousand cu.m. per year using unit volume factor of 120 lpcd for urban population and 60 lpcd for rural population.
2/ Thousand metric tons per year using BOD effluent factor of 37 grams/person/day and applied to all regions except Metro Manila where 53 grams/person/day was applied.
3/ Thousand cu.m. per year using WHO unit waste volume by type of industry taken from Rapid Assessment of Sources of Air, Water, and Land Pollution.
4/ Thousand metric tons per year using WHO effluent factor for BOD by type of industry taken from Rapid Assessment of Sources of Air, Water, and Land Pollution.
5/ Thousand cu.m. per year  using WHO unit waste volume by animal type taken from Rapid Assessment of Sources of Air, Water,  and Land Pollution.
6/ Thousand metric tons per year using WHO effluent factor for BOD by animal type taken from Rapid Assessment of Sources of Air, Water, and Land Pollution.

           Volume of Wastewater         % Share of BOD Generation          BOD Generation
       in Region         in Sector          in Sector

           Region

         In ‘000 m3 per Year             %   %       % In ‘000 metric tons per Year

NCR  Metro        430,046 272     -      17.6%      42.5%   0.0%        192      138    -      330       14.8%
     Manila
IV  Southern     406,696   80  7,499       14.6%     14.1%   13.3%        159        46        109          314       14.0%
     Tagalog
III  Central           272,471   49      4,646         9.9%       9.0%     9.1%        108        29         75            213       9.5%
     Luzon
VI  Western     188,042   55  4,574         7.7%  5.1%    8.1%         84        17  67       167       7.5%
     Visayas
VII  Central     180,065   57  6,394         7.1%  7.4%  10.6%         77 24  87       189       8.4%
      Visayas
XI   Southern     160,025   47  4,888         6.4%  6.6%    8.6%         70 22  70       162       7.2%
      Mindanao
V   Bicol     128,849   22  3,036         5.8% 3.1%    5.4%         63 10  44       117       5.2%
I     Ilocos            121,268   24  7,260         5.2% 3.3%  11.5%         57 11  95       162       7.3%
X   Northern          87,085   15  5,568         3.4% 2.2%    9.1%         37   7  75       119       5.3%
     Mindanao
IX  Western       88,734   24  3,058         3.8% 3.3%    5.2%          42 11    43         95       4.3%
     Mindanao
II  Cagayan       74,556     1  3,541         3.5% 0.2%    6.1%          38   1    50         89       4.0%
    Valley
VIII  Eastern     101,307     8     1,236         4.5% 1.1%    2.6%          49   4    21         73       3.3%
      Visayas
XII  Central      74,964     4 2,346         3.2% 0.5%    3.9%          35   2    32          69      3.1%
      Mindanao
ARMM      64,402 0.07 1,905         3.0% 0.0%    3.0%          33 0.05    25          57      2.6%
CARAGA      62,311     6    539         2.6% 0.9%    1.2%          28   3      9          41      1.8%
CAR      40,614     4 1,379         1.7% 0.6%    2.3%          18   2    19          39      1.8%
 TOTAL   2,481,435 668    57,869        100%    100%   100%     1,091 325   821      2,237    100%
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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

27
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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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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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URBAN SANITATION AND SEWERAGEURBAN SANITATION AND SEWERAGE

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
14%

Domestic
51%

Source:  DENR-EMB, 2003.
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Figure 15 DO Level , Southern Tagalog
Monitoring Period, 1996-2001

5 55 5

Source:  DENR-EMB, 2003.
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Groundwater
Only a small number of the wells in the Laguna province
tested passed the drinking water criterion for total dissolved
solids and coliform content (see Water Quality Scorecard).

REGION III - CENTRAL LUZON
Region III, bounded by Metro Manila on the south, is the
gateway to northern Luzon. Although one of the regions
with small land area, it has the third highest numbers for
manufacturing establishments and households and is the
third highest contributor to the country’s income from
manufacturing and agriculture sectors and other economic
activities (see Table 1).

Water Resource
Region III principally consists of the Agno and Pampanga
River Basins and covers an aggregate area of 23,600 km2.
The combined drainage area of the two rivers is 15,704 km2

with annual runoffs of a total of 17,584 MCM. Floodplains
area is 8,543 km2.

The annual groundwater and surface water resources
potential in Pampanga River Basin is estimated at 4,688
MCM. The annual water demand for 2025 is estimated at
9,015 MCM or a potential to demand ratio of 0.52, the lowest
in the country. This means the demand may be two times
higher than the water potential.

The same  occurs in the Agno River Basin where the water
resource potential is 2,275 MCM. The projected annual water
demand for 2025 is 4,063 MCM or a potential to demand
ratio of 0.56, the second lowest in the country.

Water Quality
At the regional level, 51 percent of the BOD loading (108,000
metric tons) is generated by domestic sources. Only 14
percent (29,000 tons) is contributed by the industrial sector
and 35 percent (75,000 metric tons) by the agricultural sector
(see Table 8 and Figure 16).

Rivers and Lakes
From the EMB monitoring, the rivers of Marilao,
Meycauayan, Sta. Maria, Guiguinto in Bulacan,  and San
Fernando in Pampanga province had showed zero DO levels
and high BOD levels, indicative of high organic pollution
(see Figure 17). Based on the river classification, 60 percent
of the rivers in the region fall under Class C waters.

Figure 17   BOD Level in Central Luzon, 1996-2001

For assumptions refer to Table 8.

Figure 16 Sector BOD Loading Central Luzon Region

Total BOD Generation = 212,700 mt/year

Agricultural
35%

Domestic
51%

Industrial
14%

Source:  DENR-EMB, 2003.
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Bays and Coastal Water
Monitoring in the Bataan coastal area at Matell, Villa Carmen,
Villa Leonora, and Barangay Wawa stations show total
coliform count above the water quality criterion of 5,000
MPN/100ml for coastal and marine water (Class SC).
Suitability of these waters for recreational use is thus
questionable (see Figure 18). An eco-watch program, similar
to the one for industries, where beaches are flagged according
to their water quality and suitability should be initiated to
bring attention to the poor quality water (e.g., Beach Eco-
watch program called Blue Flag System in Turkey and other
Mediterranean countries).

Manila Water Company, Inc. (MWCI). Private firm serving
the waterworks and sewerage systems of the eastern part of
Metro Manila.

Maynilad Water Services, Inc. (MWSI). Private firm serving
the waterworks and sewerage systems of the western part
of Metro Manila.

Laguna Lake Development Authority (LLDA). Regulates
and controls the pollution of the Laguna de Bay Region,
including sewage works and industrial waste disposal
systems.

National Irrigation Administration (NIA). Develops and
manages irrigation systems.

Local Government Units (LGUs). Share responsibility in
providing basic services such as water supply, sanitation,
and flood control, including enforcement of sanitation laws.

Enforcement
The Philippines has environmental laws and regulations but
enforcement is poor and beset with several problems. Among
the reasons cited for poor enforcement include:

1.  Inadequate government resources (i.e., budget,
manpower, and facilities). For example, EMB has not
received additional budget and continues to receive a small
percentage of DENR’s annual budget  despite passage of
additional laws it is mandated to enforce.

2.  Incomplete database. EMB only has 25,000 (3 percent) of
the 826,783 firms registered in the country entered into its
database. Of the 25,000 firms, only 14,111 (46 percent) were
inspected in 2001.

3.  Inadequate guidelines. Formal guidelines and plans to
enforce laws are inadequate and sometimes absent.

4.  Lack of coordination among various agencies.

5. Limited access to information due to lack of
comprehensive, long-term environmental quality
monitoring programs.

Public Disclosure and Participation
Public participation in water quality management is low.
Lack of awareness regarding the health and economic impact
of poor water is a major deterrent to public participation.
However, after a major crisis like the Boracay Island Coliform
scare, stakeholders do come together to solve the problem.
Instead of such crisis management, if Filipinos were made
aware of the importance of clean water and requested their
input on forming priorities, they would demand actions that
would generate the political will needed for policy and
investment. For water and sanitation users, sustained
community involvement should begin at the initial planning
phase and should continue through implementation,
monitoring, and evaluation.

Economic Instruments
Economic or market-based instruments (MBIs) are
complementary measures to the existing system for
environmental management. In the Philippines, these are in
the form of resource rent and effluent charges. In 1997, the
Environmental User Fee System (EUFS), an effluent tax based
on presumptive discharges, was pilot-tested in the Laguna
Lake Region (see Box 11). Based on LLDA’s success and the
relevance and importance of the EUFS, the National
Government implemented EUFS on a national basis in 2003.
The national implementation of the EUFS is also espoused
by the proposed Clean Water Act.

LLDA pilot-tested and pioneered the Environmental User Fee
System (EUFS) in the Laguna de Bay Region to reduce pollution
loading by charging user fees to industrial waste dischargers of
the lake. The user charge comprises a fixed fee based on the
volume of discharge and a variable fee based on the unit load
pollution. Five years after its implementation, the EUFS became
an essential part of LLDA’s Environmental Management Program.
The LLDA experience has shown that a market-based instrument
can be successfully combined with existing command and control
measures to achieve the desired goal. It also gives the government
an opportunity and a challenge to spread such experience
throughout the country, across sectors and media.

Learning from LLDA’s experience, DENR issued an Administrative
Order (DAO 2002-16) expanding the coverage of the EUFS in
the entire country to include all establishments and installations
that discharge industrial and commercial wastewater into
Philippine water and/or land resources. This is to be accomplished
through DENR’s wastewater permitting system. The objectives of
the EUFS are to: (a) reduce water pollution and improve the
ambient quality of water bodies; and (b) encourage firms to
pursue the least-cost means of pollution reduction and internalize
the philosophy of self-regulation.

Sources: Laguna Lake Development Authority, 2003 and World Bank-EMB/
DENR, SEECCTA Project, March 2002.

Box 11 A Successful Pilot Testing of the
Environmental User Fee System
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Groundwater
A high percentage of the wells tested by NWRB and Local
Water Utilities Administration (LWUA) were positive for
coliform bacteria. The total and fecal coliform levels for
selected beaches in the Bataan coastal area for April to
October 2003 are shown in Figure 18. All four beaches fail
the total coliform criteria while one does not pass the criteria
for fecal coliform. Additionally, total dissolved solids found
in most tested wells were higher than the drinking water
criterion in Bulacan, Tarlac, and Zambales provinces.

REGION VII - CENTRAL VISAYAS
Central Visayas has a small land area and the fourth highest
number of manufacturing establishments. Cebu, a province
in this region, is a known international commercial and
business hub. Cebu City, which is its capital, is the second
largest metropolis in the country.

Water Resource
The region as a whole has no large rivers. The estimated
water resource potential is 2,939 MCM at 80% dependability.
The water demand for 2025 is estimated at 2,226 MCM, with
a potential to demand ratio of 1.32. The island of Cebu has a
drainage area of 5,088 km2 with a water resource potential
of 708 MCM. The projected water demand for year 2025 is
taken at 932 MCM with a potential to demand ratio of only
0.76 (See Annex 1). Because of its significant role in the
Visayas area, there is an urgent need to address the water
shortage problem in Cebu.

Water Quality
In the region, 41 percent of the BOD loading (77,000 metric
tons) is generated by domestic waste, while the remaining
46 percent (87,000 metric tons) and 13 percent (24,000 metric
tons) are from agricultural and industrial activities,
respectively (see Table 8 and Figure 19).

Rivers and Lakes
Except in rivers that traverse the urban areas of Cebu, such
as Guadalupe and Cotcot, the water quality of the rivers in
the region are considered satisfactory (see Water Quality
Scorecard Annex 1).

Figure 18 Total and Fecal Coliform for Selected Beaches
in Bataan Coastal Area (April to October 2003)

Figure 19 Sector BOD Loading,
Central Visayas Region

For assumptions refer to Table 8.

Total BOD Generation = 188,500 mt/year

Agricultural
46% Domestic

41%

Industrial
13%

Source: DENR-EMB, 2003.
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Table 15     Summary of Provisions in the Proposed Clean Water Act of 2002

INSTITUTIONS
About 30 government agencies are involved in water
resources management17. Their mandates include water
resources planning, assessment, water quality, sanitation,
pollution control, and watershed management. Some of the
agencies have unclear and overlapping mandates, and
cooperation among them remains low. In brief, some of these
agencies include:

Department of Environment and Natural Resources
(DENR).  Principal environment and watershed agency.

Environmental Management Bureau (EMB). Sets and
enforces water quality (excluding drinking water) and
effluent standards, criteria and guidelines for all aspects of
water quality management. Also classifies and monitors
quality of surface water-bodies.

Department of Health (DOH). Sets and monitors drinking
water standards. Formulates and implements sanitation
programs to address environmental and water-related
diseases.

Department of Science and Technology (DOST). Conducts
research and development programs with DENR for the
prevention and abatement of water pollution.

National Water Resources Board (NWRB). Administers and
enforces the Water Code. Assesses water resources and does
overall coordination of water resources management and
development in the country.

Bureau of Fisheries and Aquatic Resources (BFAR).
Regulates and enforces fishery policies and laws.

Philippine Coast Guard (PCG). Responsible for preventing
ocean dumping of water pollutants.

Local Water Utilities (LWUA). Promotes and oversees the
development of provincial waterworks.

Metropolitan Waterworks and Sewerage System (MWSS).
Constructs, operates, maintains and manages water supply,
sewerage and sanitation facilities in the Metro Manila area;
also regulates construction of privately owned sewerage
systems.

PROVISION   LEAD OFFICE AND OTHER STAKEHOLDERS

National Water Quality Status Report   Lead: DENR
  Others: NWRB, PCG and other appropriate agencies & entities

Integrated Water Quality Improvement Framework   Lead: DENR
  Others: LGUs, concerned government agencies

Water Quality Management Area Action Plan   Lead: DENR Regional Offices
  Others: NWRB, member LGUs, civil society,  other concerned stakeholder sectors

Local Government Unit Water Quality   Lead: LGUs in consultation with concerned stakeholder
Compliance Scheme
Water Quality Management Area   Lead: DENR

  Others: NWRB in consultation with key stakeholders
Management of Non-attainment Areas   Lead: DENR

  Others: NWRB , DOH, DAO, Governing Board, other concerned agencies, private sector, LGUs
National Groundwater Vulnerability Mapping   Lead: DENR - MGB
Water Pollution Management Practices   Lead: DOST
and Technologies   Others: DENR, other concerned agencies or organizations
Guidelines for Test Procedures   Lead: DENR

  Others: DOST, DOH, and other concerned agencies
Water Quality Monitoring and Surveillance   Lead: DENR with multi-sectoral group
National Sewerage and Septage   Lead: DENR
Management Program   Others: DOH, LWUA, NWRB, MWSS, other concerned agencies
Domestic Sewage Collection, Treatment and Disposal   Lead: LGUs and/or agency vested to provide water supply and sewerage facilities,  concessionaires

  Others: DENR, DOH, DPWH, other concerned agencies
National Water Quality Management Fund   Lead: DENR

  Others: DOST and PCG
Area Water Quality Management Fund   Lead: Water Quality Management Board in each water quality management area
Water Quality and Effluent Standards and Regulations   Lead: DENR

  Others: DOH, DA, private sectors, other government agencies
Water Pollution Permits and Charges   Lead: DENR

  Others: Project Proponents, other government agencies, LGUs
Institutional Mechanism   Lead: DENR

  Others: LGUs (ENRO), Governing Board,  concerned stakeholders, NWRB, PAB, LLDA, PCG,
  DA, MWSS, LWUA, BFAR, DOH

Incentives and Rewards (Rewards, Incentives Scheme)
Civil Liability/Penal Provisions   Lead: PAB
Actions (Administrative, Citizen’s Suit, Legal Actions   Lead: DENR, affected persons, Courts
Against Public Participation and Enforcement of this Act,
Lien Upon Personal and Immovable Properties
of Violators)
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Bays and Coastal Waters
Four bays were sampled in the region from 1996 to 2001,
including Minglanilla, Mandaue to Consolacion, and Liloan
to Compostela in Cebu, and Inabanga in Bohol. Only DO
levels were tested, and the results showed that the average
readings did not pass the Class SC criterion (see Figure 20).

Groundwater
Total dissolved solids in many of the wells tested in the
provinces of Cebu, Bohol, and Negros Oriental were found
to be very high, higher than the criterion set for drinking
water (see Water Quality Scorecard Annex 1).

Figure 20    DO Level in Central Visayas,
1996- 2001

Source:  DENR-EMB, 2003.
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POLICIES AND INSTITUTIONSPOLICIES AND INSTITUTIONS

POLICIES
The Philippine Constitution (Article II Section 16) of 1986
stipulates that the State shall protect and advance the
people’s right to a balanced and healthy ecology. While the
current Constitution was only adopted in 1986, statutory
provisions on environmental issues in the Philippine legal
system date back more than a century. The Philippines has
an extensive body of water and water-related legislation and

regulations that provide the legal bases for policies and
programs related to water management (see Table 14).

A proposed bill on Clean Water is now being deliberated in
Congress (see Table 15 for important provisions). The bill
provides for comprehensive water-quality management,
specifically for the abatement and control of pollution from
land-based sources.

Table 14     Legislation and Policies

Legislation Description          Responsible Agencies     Findings and Analysis
  E - Enforcer

             I - Implementer

Commonwealth Act 383, Prohibits dumping of refuse, waste matter, Not fully enforced
Anti-Dumping Law (1938) or other substances into rivers
Republic Act 4850 (1966), Regulates and controls the pollution LLDA (E/I) Strictly enforcing but not
Laguna Lake Development of the Laguna de Bay Region, including to domestic wastewater
Authority Act; as amended sewage works and industrial waste disposal systems
by Presidential Decree 813 (1975)
Republic Act 6234, Creation of Constructs, operates and maintains water MWSS (E) Limited sewerage and
MetroWaterworks and Sewerage systems, sewerage and sanitation facilities Concessionaires (I) sanitation service coverage
System (1971) in the Metro Manila area
Presidential Decree 198, Creation Authorizes the creation of water  districts LWUA (E) Operation and management of
of Provincial Water Utilities (1973) to operate and administer  water supply Water District (I) wastewater disposal system

and wastewater  disposal systems in the not implemented
provincial areas

Presidential Decree 281, Creation Regulates and controls the PRRC (E/I) Not fully enforced
of Pasig River Development pollution of the Pasig River
Council (1973)
Presidential Decree 856, Requires cities and municipalities DOH (E) Not enforced and monitored,
Sanitation Code (1975) to provide an adequate and efficient system DPW (I) now DPWH e.g., connection to sewer system

for sewage collection, transport by houses in areas where
and disposal in their areas of jurisdiction sewerage system is available

Presidential Decree 600; Regulates and controls the pollution of seas PCG (E/I) Coverage is not efficiently monitored
as amended by PD 979, due to limited resources
Marine Pollution Control
Decree (1976)
Presidential Decree 984, Provides guidelines for the control of water EMB (E/I) now DENR Not strictly enforced; compliance on
Pollution Control Law (1976) pollution from industrial sources and sets the provision of  sanitation and

penalties for violations; requires all polluters sewerage are not met
to secure permits

Presidential Decree 1067, Consolidates legislations relating NWRB (E/I) Not fully enforced
Water Code (1976) to ownership, development,  exploitation

and conservation of water resources
Presidential Decree 1096, Requires connection of new buildings DPWH (E) Wastewater or sewage disposal
National Building Code (1977) to a waterborne sewerage system LGU (I) are not  fully enforced
Presidential Decree 1151, Recognizes the right of the people DENR (E/I) EA system not strict on enforcement
Environmental Policy (1978) to a healthy environment of sanitation and sewerage

provisions
Presidential Decree 1152, Provides guidelines to protect and improve DENR (E/I) Only enforced on big polluters
Philippine Environmental the quality of water resources and defines  (i.e., industries)
Code (1978) responsibilities for surveillance and

mitigation of pollution incidents
Presidential Decree 1586, Mandates the conduct of environmental DENR (E/I) Project review is not strict on
Environmental Impact Statement impact assessment studies for all sanitation and sewerage provisions
System (1978) investments undertaken by the government

and private sector
Republic Act 7160, Devolves enforcement of laws on sanitation to LGUs DILG (E) Not strictly enforced due to
Local Government Code (1991) and the provision of basic services such as LGU (I) budgetary constraints and low

water supply, sanitation and flood control priority for sanitation and sewerage
projects
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