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WATER QUALITY
Water pollution affects fresh, marine, and groundwater
resources of the country. Details on water quality for surface
water (rivers, lakes, bays) and groundwater are found in
Annex 1. Surface water quality can be assessed by using
Dissolved Oxygen (DO) and Biochemical Oxygen Demand
(BOD) as parameters4. The environmental and public health
dimensions of the water quality situation are as follows:

• 36 percent of the river sampling points have been
classified as public water supply sources (Table 4 and
Figure 1);

• about 60 percent of the country’s population live along
coastal areas and contribute to discharge of untreated
domestic and industrial wastewater from inland5;

• preliminary data indicate that up to 58 percent of
groundwater intended for drinking water supplies are
contaminated with total Coliform and would need
treatment6; and

• 31 percent of illnesses for a five-year period was from
water-related diseases (Figure 2) 7.

Water classification, based on “beneficial use,”  is outlined
in Table 4. Water classifications are arranged in the order of
the degree of protection required, with Classes AA and SA
having generally the most stringent requirements, while
Class D and SD have the least stringent water quality.

Table 4 Water Classification by Beneficial Use

Sources: DENR Administrative Order No. 34 and No. 97-23.

Figure 1  River Water Classification as of 2001

Source: DENR-EMB, 2003. Source: National Epidemiology Center data, Department of Health.

Figure 2 Sources of Illnesses for 1996-2000

Classification Beneficial Use
For Fresh Surface Waters (rivers, lakes, reservoirs, etc.)
Class AA: Public Waters that require disinfections to meet the
Water Supply National Standards for Drinking Water

(NSDW)
Class A: Public Waters that require complete treatment
Water Supply to meet the NSDW
Class B: Waters for primary contact recreation (e.g.
Recreational Water bathing, swimming, skin diving, etc.)
Class C: • Water for the fishery production

• Recreational Water Class II (boating, etc.)
• Industrial Water Supply  Class I

Class D: • For agriculture, irrigation, livestock watering
• Industrial Water Supply Class II
• Other inland waters

For Coastal and Marine Waters (as amended by DAO 97-23)
Class SA • Waters suitable for the fishery production

• National marine parks and marine reserves
• Coral reefs parks and reserves

Class SB • Tourist zones and marine reserves
• Recreational Water Class 1
• Fishery Water Class 1 for milk fish

Class SC • Recreational Water Class II (e.g. boating)
• Fishery Water Class II  (commercial)
• Marshy and/or mangrove areas declared
   as fish and wildlife sanctuaries

Class SD • Industrial Water Supply Class II
• Other coastal and marine waters
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4 National standards for DO vary from 2 to 5 mg/l and for BOD from 1 to
  15 mg/l based on beneficial water usage and classification.
5 Local Government Development Foundation (LOGODEF) and Konrad
  Adenauer Stiftung (KAS).  Instructive Guide in the Replication of the
  Tubigon-LOGODEF-KAS Mariculture Project. (Manila, September 2001).
6 Compiled data from various Feasibility Studies of LWUA, 1990-1997.
7National Epidemiology Center data, Department of Health.

ANNEX 1: HOT SPOTS AND METHODOLOGY FOR RATINGANNEX 1: HOT SPOTS AND METHODOLOGY FOR RATING

The Philippine Government aims to maintain the quality of
its surface waters according to their best beneficial use. This
is embodied in the DENR Administrative Order (DAO) No.
34, which classifies bodies of water according to the degree
of protection required. Class AA and SA have the most
stringent water quality for fresh surface waters and marine/
coastal waters; and Class D and SD waters have the least
stringent water quality for fresh surface waters and marine
waters, respectively.

Hot spot areas of surface water quality were assessed by
province using Dissolved Oxygen (DO) and Biochemical
Oxygen Demand (BOD) as parameters21. Groundwater
quality was  assessed by using Total Dissolved Solids (TDS)
and Coliform. Saltwater intrusion was mapped based on
National Water Resources Board (NWRB) data (See Water
Quality Hot Spots Map). Areas in water quantity  were
assessed by river basin using the potential resource to
demand for 2025, and annual water availability per capita.

Other hot spot areas were identified and rated on the basis
of the objective of recovering the water quality of surface
waters (rivers, lakes, and bays) for beneficial use, i.e., Class
A (for fresh surface waters) for drinking, and Class SB (for
coastal and marine waters)  for recreation.

EVALUATION FACTORS

Water quality status of fresh surface waters and coastal and
marine waters is rated SATISFACTORY (S), MARGINAL
(M), and UNSATISFACTORY (U) based on water quality
requirements as follows:

DO (mg/l) BOD (mg/l)

SATISFACTORY (S)          >5          SATISFACTORY (S)           <5
MARGINAL (M)                5          MARGINAL (M)                 5
UNSATISFACTORY (U)    <5          UNSATISFACTORY (U)     >5
Minimum Requirement      5          Minimum Requirement        5

Surface Water Class A  and
Coastal and Marine Water Class SB

Water quality status of groundwater is rated
SATISFACTORY (S) and UNSATISFACTORY (U) based on
wells tested that met standards as follows:

Groundwater Wells Tests
TDS        COLIFORM

SATISFACTORY (S) Less than 10% of wells tested        SATISFACTORY (S)            No wells
did not meet standard          found positive for

         coliform (0%)
UNSATISFACTORY (U)       10% or more of wells tested         UNSATISFACTORY (U)       Wells found positive

did not meet standard           for coliform (>0%)
Standard 500 mg/l          Standard           negative

For water quantity rating for major rivers and basins, two
evaluation factors were considered:  (a) ratio of potential
resource to demand for 2025; and (b) per capita water
availability per year. A ratio of 2 or less for water resource
available to demand per person is considered “stress” 22. This
stress is rated from 0 to 0.5 when the ratio is less than 2 or 0.5
to 1 when the ratio is more than 2.

The scorecard provides the comparative rating of the  water
resources quantity status in the regions as: SATISFACTORY
(S), MARGINAL (M), and UNSATISFACTORY (U) based on
significance of the evaluation factor’s effect on the water
resources quantity.

The scoring system for rating the water quantity

1.0 Below threshold level or minimum standard
0.8 requirement not met - S
0.6 Within the threshold level or minimum standard

requirement - M
0.4 Sufficiently higher than threshold level or minimum standard
0.2 requirement - U

The weighted score for water quantity

Evaluation Factor Indicator   Weight
(in percent)

Ratio of potential
Quantity to demand for 2025      50

Per capita water
availability per year      50

34

21 National standards for DO: 2-5 mg/l based on water usage and
    classification; BOD: 1-15 mg/l based on water usage  and
    classification.

22 JICA-NWRB Master Plan Study on Water Resources Mangement of the
   Philippines, 1998.
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Table 2  Groundwater Availability  (in MCM)

Table 3 Water Demand in the Philippines (in MCM/year)

Sources:  NWRB, 2003 and JICA, Master Plan Study on Water Resources
Management in the Republic of the Philippines, 1998.

Source:  NWRB, 2003.

Central Luzon; the Pasig, a commercially important artery
flowing through the center of Metro Manila, providing the
main drainage outlet for most of the waterways; and the
Bicol, the primary river of Region V. The principal river of
Mindanao is the Rio Grande de Mindanao, which receives
the waters of the Pulangi and the Agusan.

There is no updated inventory of lakes at present, but a recent
study has placed the number of lakes at 72.1  The largest
lake is the Laguna de Bay, which encompasses two regions:
Metro Manila and Region IV with an area of 922 km2

(Box 1).

Lake Taal, 56 km south of Manila, occupies a huge volcanic
crater and contains an island that is itself a volcano, with its
own crater lake. The largest lake in Mindanao is Lake Lanao,
which is a major source of hydropower.

Bays and Coastal Waters cover an area of 266,000 km2, while
oceanic waters cover 1,934,000 km2. The total length of the
coastline is 36,289 km. The Philippine coastline is irregular,
with numerous bays, gulfs, and islets. Manila Bay, a sheltered
harbor, is the country’s busiest commercial hub. About 60
percent of Philippine municipalities and cities are coastal,
with 10 of the largest cities located along the coast. These
coastal cities and municipalities are inhabited by about
60 percent of the total population2.

Groundwater is replenished or recharged by rain and
seepage from rivers. As noted in Table 2, the recharge or
extraction potential is estimated at 20,200 MCM per year.
Groundwater contributes 14 percent of the total water
resource potential of the Philippines. Region X has the lowest
potential source of groundwater compared to its surface
water potential, while Regions I and VII have the highest
potential.

Groundwater is used for drinking by about 50 percent of
the people in the country. Based on the water rights granted
by the National Water Resources Board (NWRB) since 2002,
49 percent of groundwater is consumed by the domestic
sector, and the remaining shared by agriculture (32 percent),
industry (15 percent), and other sectors (4 percent). About
60 percent of the groundwater extraction is without
water- right permits, resulting in indiscriminate withdrawal3.
A high percentage (86 percent) of piped-water supply
systems uses groundwater as a source.

In terms of sectoral demand, agriculture has a high demand
of 85 percent, while industry and domestic have a combined
demand of only 15 percent (see Table 3).

Water Resources       Groundwater Surface        Total Water Percent

Region       Potential Water        Resources Ground

Potential        Potential Water to

Total

Potential

 X    Northern Mindanao           2,116 29,000        31,116 6.8

VI   Western Visayas           1,144 14,200        15,344 7.45

IX   Western Mindanao           1,082 12,100        13,182 8.21

XII  Southern Mindanao           1,758 18,700        20,458 8.59

XI   Southeastern Mindanao         2,375 11,300        13,675 17.37

III   Central Luzón           1,721   7,890          9,611 17.91

IV   Southern Tagalog           1,410   6,370          7,780 18.12

VIII Eastern Visayas                     2,557   9,350        11,907 21.47

II    Cagayan Valley           2,825   8,510        11,335 24.92

V    Bicol           1,085   3,060          4,145 26.18

I     Ilocos           1,248   3,250          4,498 27.75

VII  Central Visayas              879                       2,060          2,939 29.91

Total         20,200                   125,790      145,990 13.84

Water Demand         1996 2025 % of Total

        Low             High (1996)

Municipalities         2,178       7,430            8,573   7.27

Industrial         2,233       3,310            4,997   7.46

Agriculture       25,533      51,920             72,973 85.27

Irrigation       18,527      38,769             53,546 61.87

Livestock           107           224               309   0.36

Fishery        6,899      14,437           19,939 23.04

Total Demand      29,944      62,660           86,543                100.00

Groundwater (GW)

    Recharge       20,200      20,200           20,200

% GW Potential/

    Total Demand          67.46         32.24             32.24

2

1 SEAFDEC-PCAMRD-DA/BFAR Conversation and Ecological
  management of Philippine Lakes in relation to Fisheries and
   Aquaculture, 2001.
2 Local Government Development Foundation (LOGODEP) and Konrad
  Adenaur Siftung (KAS).  Instructive Guide in the Replication of the
   Tubigon-LOGODEP-KAS Mariculture Project (Manila, September 2001).

3 Presentation by Engr. Jorge Estioko, Chief, Monitoring and Enforcement
  Division, National Water Resources Board during an NGO Consultative
  Workshop in 2003 at Miriam College, Philippines.

Laguna de Bay or Laguna Lake receives water from 21 river
systems that flow through five provinces (including Manila), 10
cities, and 51 municipalities. The watershed covers about 292,200
hectares and is home to a high concentration of industries (1600
estimated by Laguna Lake Development Authority - LLDA). As a
result of land-use changes (deforestation, quarry activities, urban
expansion), about 4 million tons of suspended solids enter the
lake annually, leading to an average net accretion of 0.5 cm/ yr.
The present average depth of the lake is 2.5 m. The lake’s only
outlet is to the Pasig River.

The Pasig River which passes through the center of Metro Manila
and serves as its major waterway, has become seriously polluted
over time. The Pasig river discharges into the Manila Bay. Manila
Bay is an important economic resource with competing uses. The
surrounding catchment area covers about 17,000 km2 and is
home to an estimated 16 million people. The largest harbor in
the country is located in Manila Bay with primary port services
catering to both national and international maritime traffic.
Increasing urbanization has damaged the coastal habitats and
estuaries, which serve as spawning grounds of many economically
important fishes.

Sources: DENR-EMB and LLDA, 2002.

Box 1 - Laguna Lake, Pasig River and Manila Bay

Region Name of River/ Location (Province)    Class DO (mg/l) * BOD (mg/l) * Rating
 Lake/Bays Average (Range) Average  (Range)

NCR Parañaque R. Metro Manila        C 3.07 (0 - 9.50) 25.62 (7.0 - 54.0) U
Metro Manila San Juan R. Metro Manila        C 3.0   (0 - 8.0) 34.81 (8.0 - 72.0) U

NMTT R. 1/ Metro Manila        C 2.8   (0 - 7.5) 25.23 (7.0 - 54.0) U
Marikina R. Metro Manila        C 5.03 (0 - 8.0) 12.11 (1.0 - 42.0) U
Pasig R.2/ Metro Manila        C 3.67 (0 - 6.5) 17.07 (2.0 - 59.0) U
Manila Bay Metro Manila/ R III/ R IV        C 4.77 (3.90 - 5.48) 3.23   (2.50 - 4.18) S
Laguna de Bay3/ Metro Manila / Region IV        C 7.86 (6.1 - 14.0) 1.8 (0.2 - 7.0) S

CAR Cordillera      ND
Administrative Region
I   Ilocos Laoag R. Ilocos Norte        A 6.69 (4.03 -7.8) — S

Amburayan R. Benguet/Ilocos Sur/        C 8.35 (6.0 - 11.0) — S
La Union

Dagupan R. Pangasinan      A/C 5,96 (2.0 - 11.82) — M
Agno R. 2/ Benguet/Pangasinan      A/C 6.78 (1.46 - 11.1) — S

II   Cagayan Valley      ND
III  Central Luzon Pampanga R. 1/ Nueva Ecija/Pampanga        C 5.86 (4.85 - 7.21) 3.78  (1.0 - 15.0) M

Marilao R. Bulacan        C 1.75 (0 - 5.75) 34.64 (10.0 - 147) U
Meycauayan R. Bulacan        C 1.35 (0 - 5.55) 54.94 (11.0 - 170) U
Bocaue R. Bulacan        C 6.19 (0.3 - 9.07) 11.13 (6.0 - 20.0) S
Labangan R. Bulacan 5.33 (2.50 - 7.30) 18.48 (3.3 - 50.0) M
Sta. Maria R. Bulacan 3.10 (0.10 - 5.20) 33.57 U
Guiguinto R. Bulacan        C 3.03 (1.50 - 3.80) 14.81 U
San Fernando R. Pampanga        C 2.86 (1.90 - 3.80) 29.4 (27.0 - 32.0 ) U

IV  Southern Mogpong R. Marinduque        C 5.72 (3.45 - 7.80) 6.03 (4.73 - 8.01) M
     Tagalog Pagbilao R. Quezón 5.28 (4.00 - 6.50) 6.26 (4.00 - 8.61) M

Bacoor R. Cavite 6.10 ((5.30 - 7.40) — S
Taal Lake Batangas        B 7.4 0 (7.0 - 8.2) 1.50 (1.0 - 2.0) S
Palico R. Batangas        C 6.95 (4.8 - 8.3) 1.11 (1.0 - 1.5) S
Pagbilao R. Quezón 7.75 (6.2 - 10.2) 2.1 (1.0 - 5.0) S
Pagbilao Bay Quezón         - 6.65 (4.77 - 7.10) - S
Boac R. Marinduque        C 10.42(6.24 - 17.13) — S
Calancan Bay Marinduque         - 7.14 (4.80 - 8.5) — S
Cajimos Bay Romblon         - 6.89 (6.0 - 9.0) — S
Puerto Galera Bay Mindoro Oriental      SA 7.67 (6.75 - 10.0) — S
Naujan Lake Mindoro Oriental        B 8.00 (1.0 - 9.6) 12.3 S
Calapan R. Mindoro Oriental 1.46 (0 - 7.0) 30.0 (2.0 - 225.0) U

V   Bicol Bicol R. 2/ Camarines Sur        A 5.28 (2.36 - 10.74) — M
VI  Western Jaro-Aganan R. Iloilo        C 8.79 (0.90 - 14.50) 3.45 (.06 - 15.6) S
     Visayas Panay R. 2/ Iloilo        A 7.58 (1.40 - 12.80) 4.63 (0.4 - 52.0) S

Jalaur R. Iloilo        C 8.30 (0.50 - 12.90) 6.40 S
Iloilo R. Iloilo 5.64 (1.70 - 10.40) 6.67 (0.8- 265.0) M
Panay R. 2/ Iloilo       A 7.69 (1.40 - 23.20) - S
Iloilo Coasts Iloilo       — 8.34 (7.40 - 10.00) - S

VII Central Guindarohan R. Cebu        A 7.21 (6.50 - 8.30) 1.53 (0.4 - 4.0) S
     Visayas Guadalupe R. Cebu        C 4.32 (0.50 - 7.50) 1.90 U

Dalaguete-Argao R. Cebu      A/B 7.85 (6.9 - 10.10) 1.07 (0.3 - 2.6) S
Guinhulugan R. Cebu      A/B 7.74 (7.10 - 8.40) 1.13 (0.6 - 2.4) S
Luyang R. Cebu    A/B/C 7.17 (5.70 - 8.40) 1.1 (0.9 - 1.3) S
Cotcot R. Cebu        A 6.56 (1.4 - 7.90) 3.06 (0.6 - 8.0) U
Bassak R. Cebu 8.30 0.5 (0.2 - 0.8) S
Mananga R. Cebu        A 5.5     (5.0 - 6.00) 7.1 (5.3 - 7.8) M
Balamban R. Cebu      A/B 7.35   (6.3 - 8.70) 1.07 (0.2 - 2.53) S
Guinabasan R. Cebu        A 8.05 (5.1 - 11.10) 2.13 (0.4 - 9.8) S
Minglanilla Cebu       — 6.25   (2.1 - 9.70) - S
Mandaue to Consolacion Cebu       — 5.27 (0.0 - 14.00) M
Liloan to Compostela Cebu       — 7.15   (4.1 - 14.0) - S
Inabanga R. Bohol      A/C 6.40 (5.40 - 7.40) 1.2 (0.8 - 1.6) S
Inabanga Beach Bohol         - 6.93 (5.50 - 7.90) - S
Ipil R. Bohol        A 4.15 (2.80 - 5.20) 2.48 (1.2 - 4.0) M
Manaba R. Bohol       B/C 7.65 (4.50 - 16.90) — S
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The Philippines, an archipelago of 7,107 islands, is comprised
of three major island groups: Luzon, Visayas, and Mindanao.
Luzon occupies nearly 50 percent of the land area of the
country, with close to 80 percent of the country’s
manufacturing establishments and nearly 60 percent of all
its households. Luzon has the most number of regions, with
seven of the 16 regions, as compared to the Visayas, which
has only three regions, and Mindanao, which has six regions.
Table 1 shows the region’s comparative distribution of land
area, households, gross regional domestic product (GRDP),
manufacturing establishments, and gross value added (GVA)
for manufacturing and agriculture.

WATER RESOURCES
The country is endowed with rich natural resources,
including water, which are essential for the country’s
economic development and in meeting its Millennium
Development Goals (MDGs). Water resources of the
Philippines include inland freshwater (rivers, lakes, and
groundwater), and marine (bay, coastal, and oceanic waters).
Overall, there is sufficient water but not enough in highly
populated areas, especially during dry season.

Region   Land Area No. of Households GRDP No. of Mfg. GVA Mfg Agriculture GVA
  (in km2) Establishments Land Area Agriculture

(in km2)

NCR-Metro Manila        636 2,132,989 279,045 7,774   87,487        -       -
CAR-Cordillera
Autonomous
Region    13,714    263,816   22,301      88     7,410 190,235   3,348
I -    Ilocos    12,840    831,549   28,639    344     1,598 415,434 11,996
II -   Cagayan
       Valley    26,838    554,004   21,337    146        718 709,964 11,474
III -  Central Luzon    18,067 1,632,047   83,940 1,840   26,652 653,607 19,174
IV -  Southern
       Tagalog    46,844 2,410,972 142,075 3,806   44,726            1,410,315 33,696
V -   Bicol    17,633    891,541   25,811    234        381            1,004,425   8,541
VI -  Western
       Visayas    20,011 1,211,647    65,439    580   10,223               889,549 19,661
VII - Central
       Visayas    14,952 1,129,317   62,952 1,432   12,863 665,446   8,183
VIII -Eastern
       Visayas    21,432   715,025   22,171    169     4,653 957,329   6,764
IX -  Western
       Mindanao    15,586   595,728   25,641    238     2,239 763,796 12,862
X -   Northern
       Mindanao    14,033   542,075   39,592    311     9,205 828,515 12,632
XI -  Southern
       Mindanao    27,141 1,066,199   51,061    727     7,561            1,103,297 16,171
XII - Central
       Mindanao    14,571    501,915   24,983   186     7,118 706,472   8,762
ARMM -
Autonomous
Region in Muslim
Mindanao    18,847    393,269    9,080     13        365        -   5,203
CARAGA    11,410    393,362  13,314   144     1,468        -   4,940

Table 1  Regional Demography and Economic Activities, 1999

Source: Philippines Statistical Yearbook, 2000.

1

Rivers and Lakes occupy 1,830 square kilometers (0.61
percent of total area). The Philippines has 421 principal river
basins in 119 proclaimed watersheds. Of these, 19 are
considered major river basins and were included in the Water
Quantity Scorecard (see Annex 1). The longest river is the
Cagayan in Region II. Other important rivers in Luzon
include the Agno and Pampanga, crossing the plains of
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WATER QUALITY SCORECARD
FOR SURFACE WATER (RIVERS, LAKES, BAYS)

Sources: DENR-EMB, 2003 and LLDA data for Laguna De Bay, 1999.

Notes: DO criteria: Class A, SB  =  5mg/l
BOD criteria: Class A,  SB =  5 mg/l
ND  = No data
R   = River
1/    NMTT - Navotas-Malabon-Tenejeros-Tullahan.
2/   Major river as per NWRB classification.
3/   Not yet officially classified but generally maintains Class C water.

* Monitored for at least three (3) years within the period 1996 - 2001  for annual mean DO and BOD levels.
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Region Name of River/ Location (Province)    Class DO (mg/l) * BOD (mg/l) * Rating
 Lake/Bays Average (Range) Average  (Range)

Matul-id R. Bohol        A 5.77 (5.70 - 5.90) 1.2 (1.2 - 1.2) S
Canaway R. Negros Oriental        A 7.25 (6.90 - 7.40) 1.2 (0.6 - 1.8) S
Cawitan R. Negros Oriental        A 7.73 (7.50 - 7.90) 0.5 (0.2 - 1.0) S
La Libertad R. Negros Oriental        A 8.55 (7.90 - 9.20) 1.25 (0.1 - 6.6) S
Siaton R. Negros Oriental        A 7.67 (7.30 - 7.90) 0.57 (0.1 - 1.3) S
Sicopong R. Negros Oriental      A/B 3.21 (0.25 - 7.50) 40.73 (0.4 - 100) U
Tanjay R. Negros Oriental      A/B 7.05 (6.83 - 7.30) 0.85 (0.7 - 1.0) S

VIII Eastern Danao Lake Leyte         - 7.20 (6.3 - 7.9) - S
      Visayas
IX   Western Mercedes R. Zamboanga del Sur      B/C 5.16 (1.50 - 8.30) 4.72 (0.4 - 17.0) M
      Mindanao Saaz R. Zamboanga del Sur      A/B 4.85 (1.70 - 7.80) — U

Manicahan R. Zamboanga del Sur         - 5.92 (2.50 - 9.40) 2.76 (0.1 - 8.0) M
Vista del Mar Zamboanga del Sur         - 6.77 (4.90 - 8.80) 2.03 (0.1- 5.40) S
Cawacawa Beach Zamboanga del Sur         - 5.4 0(2.10 - 8.50) - M

X  Northern Cagayan de Oro R.2/ Misamis Oriental        A 8.08 (5.70 - 9.90) — S
    Mindanao Iponan R. Misamis Oriental        A 7.51 (2.10 - 9.20) 3.59 (0.7 - 17.0) S
XI  Southern Silway R. South Cotabato         - 8.22 (5.60 - 73.0) — S
    Mindanao Malalag Bay Davao del Sur         - 6.30 (5.70 - 7.00) - S

Digos R. Davao del Sur      B/C 7.33 (5.80 - 9.0) 1.55 (0.1 - 7.8) S
Hijo R. Davao del Norte        D 7.35 (5.80 - 9.0) 0.94 (0.3 - 4.0) S
Sibulan R. Davao del Sur      A/B 7.69 (6.50 - 8.60) 1.68 (0.1 - 4.0) S
Pujada Bay Davao Oriental         - 6.11 (3.20 - 6.80) - S
Talomo R. Davao City         B 7.47 (6.40 - 8.30) 2.73 (0.5 - 12.2) S
Padada R. Davao del Sur        D 5.85 (0.00 - 7.40) 1.84 (0.3 - 18.0) U
Tuganay R. Davao del Norte         B 6.02 (0.20 - 8.00) 1.37 (0.3 - 4.7) U
Agusan R. 2/ Agusan del Norte        C 7.01 (2.60 - 8.10) 1.01 (0.1 - 5.6) U
Ilang R. Davao City        C 6.69 (4.40 - 8.40) 2.29 (0.7 - 9.0) S
Lasang R. Davao City         B 7.57 (6.30 - 8.50) 1.36 (0.4 - 3.0) S
Lipadas R Davao City    AA/A 7.29 (5.30 - 8.50) 1.88 (0.3 - 8.7) S
Davao R. 2/ Davao City      A/B 7.46 (5.8 - 8.60) 1.06 (0.1 - 2.4) S
Tagum R. 2/ Davao del Norte        A 6.46 (4.80 - 7.80) 1.71 (0.3 - 36.0) S

XII  Central       ND
     Mindanao
    CARAGA Agusan R. 2/ Agusan del  Norte/   A/B/C 5.94 (2.60 - 8.00) — M

Agusan del Sur
Magallanes R. Agusan del Norte   A/B/C 7.75 — S

ARMM   Autonomous       ND
Region   in Muslim
             Mindanao
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GROUNDWATER QUALITY SCORECARD

Sources:   NWRB-NWIN Project and compiled data from various Feasibility Studies of water districts-LWUA , 2003.
Notes: 1/   Wells tested did not meet standard for drinking water at 500 mg/l.
                      TDS S       below 10% of wells tested did not meet standard

U      10% and above of wells tested did not meet standard
2/   Only provinces with data were included in the rating. - Coliform - S - no wells found positive for

                      coliform (0%); U- wells tested found positive for coliform(>0%).
3/   Wells tested found positive for coliform.
      ND =  No Data.
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TDS      Coliform
  Wells Tested        Wells That   Wells That              Rating 2/           Wells Tested          Wells That               Wells That        Rating 2/

Region Province        (No.)          Failed Criteria Failed Criteria                (No.)  Failed Criteria         Failed Criteria
              (No.)1/      (%)1/      (No.)3/                   (%)3/

NCR  Metro Manila Metro Manila       49 5    10 U ND
CAR  Cordillera
Administrative Region Benguet       ND 5        2 40 U
I  Ilocos Ilocos Norte       3 3    100 U 3        1 33 U

Ilocos Sur       ND 3        3 100 U
La Union       2 1    50 U 1        1 100 U
Pangasinan       15 1     7 S 23        1 4 U

II Cagayan Valley Isabela       20 3    15 U 9        7 78 U
Quirino       1 0     0 S ND

III Central Luzon Bataan       20 0     0 S 3        3 100 U
Bulacan       1 1     100 U ND
Nueva Ecija       14 0     0 S 7        0 0 S
Pampanga       12 0     0 S ND
Tarlac       5 2     40 U ND
Zambales       6 1    17 U 5        5 100 U

IV Southern Tagalog Batangas       15 0     0 S ND
Cavite       31 1     3 S ND
Laguna       69 6     9 S 6        0 0 S
Palawan       1 0     0 S ND
Rizal       5 1     20 U ND

V Bicol Albay       7 2     29 U 6        4 67 U
Camarines Norte       3 0     0 S 2        0 0 S
Camarines Sur       5 1     20 U 5        0 0 S
Masbate       14 11     79 U ND
Sorsogon       3 0     0 S 3        0 0 S

VI Western Visayas Iloilo       ND 2        2 100 U
Negros       17 11     65 U ND
Occidental

VII Central Visayas Bohol       5 2     40 U ND
Cebu       15 7     47 U ND
Negros Oriental       9 1    11 U ND

VIII Eastern Visayas Leyte       8 3     38 U ND
Western Samar       2 2    100 U 2        2 100 U

IX  Western Mindanao Zamboanga       4 0     0 S ND
del Norte
Zamboanga       27 3    11 U ND
del Sur

X  Northern Mindanao Misamis Oriental       46 12     26 U 44      44 100 U
XI Southern Mindanao Davao del Sur       2 0     0 S ND
XII Central Mindanao ND ND
CARAGA ND ND
ARMM  Autonomous
Region in Muslim
Mindanao ND ND

Pollutants/Parameters
Biochemical Oxygen Demand (BOD) • 64% of the river Biochemical Oxygen Demand (BOD) exceeded public water supply criterion.

• Critical areas are Metro Manila, Southern Tagalog, and Central Luzon.
• BOD levels of Pasig River from 1998 to 2001 show improvement.
• Laguna Lake meets BOD for fishery, but half of the rivers that feed
   the lake have high BOD values.

Coliform, Heavy Metal, Pesticides, • Development of database for most parameters needed.
Toxics, and Others • Preliminary groundwater data indicate coliform contamination requiring treatment.

• Heavy metals and toxic pollutants from industrial sources contribute to pollution
   in Metro Manila, Central Luzon, Southern Tagalog, Cebu and mining sources in
   Cordillera Autonomous Region and CARAGA.
• Pesticide pollution in rural areas is from agricultural runoff.

Salt-Water Intrusion • 60% of the groundwater extraction without permit resulting in indiscriminate
   withdrawal and salt-water intrusion in coastal areas.
• Localized impacts around the coastal areas need countermeasures
   to limit further intrusion.
• Critical areas are Cebu, Iloilo, Dagupan, Cavite, Zamboanga
   and coastal Metro Manila, and Luzon.

Water Quantity/Availability • Ground and surface water resource potential is large and
   generally sufficient (84,734 MCM).
• Basins of Agusan and Mindanao have the highest amount
   of water while Cebu Island has the lowest.
• Water deficit would be experienced by year 2025 by some of the areas.
• Critical areas are Pasig-Laguna, Pampanga and Agno, Bicol, Cagayan, Luzón,
   Jalaur, Ilog-Hilabangan, and island of Cebu.

Sources of BOD Loading
and other Pollutants
Domestic • Metro Manila: 58 percent; Central Luzon and Southern Tagalog:

   51 percent of the total BOD for the region (330,000 metric tons).
• Metro Manila, Southern Tagalog, and Central Luzon are critical areas.

Industrial • Metro Manila 42 percent of the total BOD for the region.
• Mining areas of  CAR and CARAGA contribute pollution
   to the receiving bodies of water.
• Toxic pollution and contributions are not monitored routinely.

Agricultural • Southern Tagalog: 35 percent; Ilocos Region:  58 percent; and
   Central Visayas: 46 percent of the total for the region.
• Contributions of pesticides and fertilizer residues need
   to be better quantified and controlled.

Solid Waste/Garbage • Contribution to BOD and other pollutants not quantified or well regulated.
• Open dumpsites are still operated in Metro Manila and all
   over the Philippines in spite of the laws.
• Metro Manila: BOD contribution is over 150,000 Metric tons per year.

Responses
Monitoring and Analysis • Strategic and focused monitoring for critical areas is needed.

• Monitoring and analysis of data from agencies need improvement.
• Public access to information is limited and participation is generally
  during crisis situations only.

Enforcement • Inadequate allocation of Government resources.
• Weak enforcement of water-related legislation and regulations.
• Constraints in capacity.

Policies and Interagency Coordination • Delineation/clarification of function for many agencies.
• Operation of effective regulatory framework for urban sanitation.
• Clean Water Act is proposed but not passed.

High Medium Low

Issues/Topics            Status/Contribution/ Critical Areas                                         Priority
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WATER QUALITY HOT SPOTSWATER QUALITY HOT SPOTS

iv

December 2003

IBRD 32871

WATER QUANTITY SCORECARD FOR MAJOR RIVERS AND BASINS
AND HOT SPOTS RATING FOR WATER QUANTITY

Sources:   NWRB-NWIN Project and compiled data from various Feasibility Studies of Water Districts-LWUA, 2003.
Notes:

1/  At 80% dependability of surface water availability using low flow and adopting low economic growth scenario (JICA/NWRB Master Plan Study
      on Water Resources Mngt. of the Philippines, 1998). Ratio of 2 or less is an indication of a shortfall that would create water shortage problem.
2/  Amount of annual renewable water resources per capita (Ibid). Areas where per capita water supply drops below 1,700 m3/year are
      experiencing water stress (World Resources Institute, 2000).
3/  Cebu Island is included due to its significant economic role, second to Metro Manila.

U - Unsatisfactory    M - Marginal S - Satisfactory

38

              Yearly Water Requirement        Yearly Water                 Weighted  Water Rating
                    (in MCM) in 20251/       Availability2/   Score

Major River Water Resources Region Potential Demand Potential Potential           [m3/person]        Ratio           Rating   Potential      Availability    Weighted
Basin Ratio Rating          Score

Pasig-Laguna IV     Southern Tagalog 1,816 2,977  0.61  0.15           124          0.07 0.04   0.09       U        U            U
Cebu Island3/ VII    Central Visayas    708    932  0.76  0.19           218          0.13 0.06   0.13       U        U        U
Pampanga III      Central Luzon              4,688 9,015  0.52  0.13           888          0.52 0.26   0.20       U        U        U
Agno III      Central Luzon              2,275 4,063  0.56  0.14           972          0.57 0.29   0.21       U        U        U
Cagayan II      Cagayan Valley           1,150 1,797  0.64  0.16        2,143          1.26 0.55   0.36       U        M        U
Jalaur VI    Western Visayas           1,351 1,251  1.08  0.27        1,657          0.97 0.49   0.38       U        M        U
Bicol V      Bicol 2,138 1,388  1.54  0.39        1,533          0.90 0.45   0.42       U        M        M
Ilog-Hilabangan VI     Western Visayas          5,496 2,987  1.84  0.46        1,843          1.08 0.55   0.50       M        M        M
Agus XII    Southern Mindanao      1,449    665  2.18  0.57        5,070          2.98 0.62   0.60       M        S        S
Davao XI     Southeastern  1,476    297  4.97  0.66        2,368          1.39 0.56   0.61       S        M        S

        Mindanao
Tagoloan X      Northern Mindanao     2,200    473  4.65  0.65        3,646           2.14 0.59   0.62       S        M        S
Tagum-Libuganon XI     Southeastern 2,504    412  6.08  0.69        3,449           2.03 0.58   0.64       S        M        S

        Mindanao
Mindanao XII    Southern             24,854     6,923  3.59  0.61        7,027           4.13 0.67   0.64       S        S        S

        Mindanao
Buayan Malungon XI     Southeastern                3,672    701  5.24  0.66        5,656           3.33 0.64   0.65       S        S        S

         Mindanao
Abra I       Ilocos 2,479    378  6.55  0.70        4,954           2.91 0.62   0.66       S        S        S
Panay VI    Western Visayas           4,340    609  7.13  0.72        6,782           3.99 0.67   0.69       S        S        S
Cagayan de Oro X      Northern Mindanao     4,326    355    12.18  0.88        9,321           5.48 0.73   0.80       S        S        S
Abulog II      Cagayan Valley           1,827    237  7.72  0.74      19,228         11.31 0.97   0.86       S             S        S
Agusan X      Northern Mindanao  15,984 1,037    15.41  0.98      13,732           8.08 0.84   0.91       S        S        S




