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Sources: Batangas Environment Laboratory. 2007-2008.
  Batangas Environment Laboratory. 1997-2007. 
  Batangas Environment Laboratory. 2002-2007. 

Figure 22.   Location of major river systems where water quality parameters were measured.

ASEAN Proposed Marine 
Water Quality Criteria*

130.00 – 220.00
0.006 – 0.062

1.02 – 1.46

NH3 (μM)
NO2 (μM)
PO4 (μM)

1.00 – 86.00
0.003 – 0.011
0.12 – 0.48

1.00 – 86.00
0.002 – 0.011
0.42 – 0.266

0.60 – 70.00
0.002 – 0.008
0.176 – 0.215

70 (un-ionized)
0.055
0.015 – 0.045 (coastal - estuaries)

April September April September

* Jusoh, et.al., 2007.

2002 2003Parameter

Table 8.   Ranges of nutrient concentrations in Pansipit River.

Water Quality 
Standard*

16,000
2,000

16,000

1998
April 2007
June 2007
December 2007
April 2008

13,219
>1,600 – >16,000

5,000

* DAO 34, 1990.

Benangbang
RiverDate

Table 9.   Total coliform levels (MPN/100 mL) in rivers in Batangas.

Calumpang
River

Pansipit
River

Sources: Batangas Environment Laboratory. 2007-2008. 
  Batangas Environment Laboratory. 1997-2007. 
  Batangas Environment Laboratory. 2002-2007. 
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S U S T A I N A B L E    D E V E L O P M E N T    A S P E C T S

Implications and Recommendations

A more strategic approach to monitoring of coastal and river 
waters may be developed by considering water use in the 
different areas of the coast (e.g., swimming/beach area; 
navigation/port; fi shing/aquaculture; habitat/spawning; etc.) 
and the water quality prescribed for that particular use/
season. Environmental risk assessment is a useful tool for 
identifying priority locations and parameters for monitoring 
programs, as well as for interpreting results and evaluating 
risks to society, the economy and the environment.

An upward trend in coliform contamination of river waters 
is evident, and this implies a potential concern regarding 
improved management of domestic sewage and livestock 
wastes. Municipal LGUs and concerned agencies must 
strictly enforce regulations on pollution and waste discharges.

Expanding the monitoring area for marine water quality in 
Batangas Bay to cover Lobo, as well as Tayabas Bay, can 

Batangas Environment Laboratory. 2007-2008. Water Quality Monitoring of Balayan.
Batangas Environment Laboratory. 1997-2007. Quarterly Monitoring Report for Batangas Bay.
Batangas Environment Laboratory. 2002-2007. Quarterly Monitoring Report for Pansipit River.
DAO 34 (DENR Administrative Order No. 34). 1990. Revised Water Usage and Classifi cation (Water Quality Criteria 

Amending Section Nos. 68 and 69, Chapter III of the 1978 NPCC Rules and Regulations). Environmental 
Management Bureau, Department of Environment and Natural Resources, Quezon City, Philippines.

Jusoh, M.M., K.S. Ong, G.A. Vigers, I.M. Watson and C.A. McPherson. 1999.  “A Contextual Framework for the 
Development and Use of Marine Water Quality Criteria in ASEAN.”  In: McPherson, C.A., P.M. Chapman, G.A. 
Vigers and K.S.Ong (eds.). ASEAN Marine Water Quality Criteria: Contextual Framework, Principles, Methodology 
and Criteria for 18 Parameters.  ASEAN Marine Environmental Quality Criteria - Working Group (AMEQC-WG), 
ASEAN-Canada Cooperative Programme on Marine Science - Phase II (CPMS-II).  EVS Environment Consultants, 
North Vancouver and Department of Fisheries, Malaysia. pp. I-1 to I-10.

References

be considered. The monitoring of “hotspot” rivers such as 
Calumpang River, as well as assessment of groundwater 
quality, would be relevant to the protection of potable water 
supplies. 

It may also be useful for PG-ENRO to partner with the EMB-
DENR and local industries for water quality monitoring. This 
would result in more effi cient use of available resources and 
information could be shared on a province-wide manner.  
Also, a more systematic approach to reporting water quality 
results would benefi t all providers of monitoring data, 
decision-makers and stakeholders. This could probably 
be handled at the provincial level, where water quality 
monitoring results from various sectors could be properly 
collated, analyzed and disseminated.

Water quality monitoring is useful in determining sustainability of different areas of 
the coast for various uses such as for recreation and aquaculture. The water quality 

monitoring program of PG-ENRO covers Batangas Bay and Pansipit River.
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Pollution and Waste Management

032  Air quality

Description 

This indicator reports on the quality of air in terms of total 
suspended particulates, sulfur oxide, nitrogen oxide, carbon 
monoxide and volatile organic carbon.

Data Requirements

•  Total suspended  particulates (TSP)
•  Concentration of other air pollutants (particulate matter, 

sulfur oxide, nitrogen oxide, carbon monoxide, volatile 
organic carbon)

Rationale

Air pollution is harmful to human health and the quality of the 
environment.  Air quality can be measured through different 
parameters which can serve as basis for management 
interventions. 

S u s t a i n a b l e   D e v e l o p m e n t   A s p e c t s

Results

Monitoring of air quality in the Philippines is being conducted 
by the Environmental Management Bureau (EMB-DENR) 
in line with the implementation of the Clean Air Act of 1999. 
Monitoring stations were established in Metro Manila and in 
major cities in the country, including one station in Alangilang, 
Batangas City. In Batangas City, from 2001 to 2005 levels of 
total suspended particulates (TSP) exceeded the Philippine 

National Ambient Air Quality Guideline (NAAQ) value of 90 
μg/Nm3 (Figure 23). The data on TSP levels is indicative only 
of the pollution levels in the vicinity where the monitoring 
stations were located (generally, located on roadsides) and 
do not represent the TSP concentration across the Province. 
Roadside TSP includes vehicle exhaust and re-suspended 
dust (EMB-DENR, 2004).
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S U S T A I N A B L E    D E V E L O P M E N T    A S P E C T S

Implications and Recommendations

The fi ve-year monitoring data may not be suffi cient to 
indicate the extent of problems in the quality of air in 
the area. However, it still calls for action from the local 
government. National programs on motor vehicle emission, 

EMB-DENR. 2004. National Air Quality Status Report.
EMB-DENR. 2008.  www.emb.gov.ph/air/Air%20Quality/AQ%20Graph.jpg_fi les/frame.htm. Accessed 5 June 2008.

References

anti-smoke belching, fuel standards and use of alternative 
fuels should be supported and implemented by local 
governments.  

Figure 23.   Levels of total suspended particulates in Alangilang, Batangas City.

Pollution from a factory in Nasugbu.
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Pollution and Waste Management

033  Sanitation and domestic sewerage

Description 

This indicator reports the proportion of the population with 
access to sanitation and sewerage systems. 

Data Requirements

•  Population with access to improved sanitation 
•  Households connected to septic tanks
•  Volume of septage collected/treated
•  Population served by public sewerage system 

(collection)

Rationale

The lack of sanitation facilities can affect human well-being 
and have negative impacts on the quality of the environment 
especially when disposed untreated to the coastal and 
marine environment. Moreover, data on access to sanitation 

also monitors progress in meeting one of the Millennium 
Development Goals (MDG) targets for environmental 
sustainability.  

•  Location of sewage treatment plants and discharge 
pipes

•  Level of treatment and volume of sewage treated  
•  Volume of domestic wastewater generated, treated, 

recycled or reused 

S u s t a i n a b l e   D e v e l o p m e n t   A s p e c t s

Results

The proportion of households with access to sanitation 
increased from 52 percent in 1990 to 87 percent in 2007 
(OPPDC, 2008; Figure 24). The 2007 data was based 
from the average of 21 priority municipalities for poverty 
diagnosis in the province. It is important to note that 6 coastal 
municipalities were among the top 10 with the highest 
proportion of households without access to sanitary toilet 

facilities. No information was gathered, however, with respect 
to the proportion of households connected to septic tanks 
and there is no existing sewerage system in the province.

The 2008 Annual Investment Plan (AIP) for Batangas City 
includes allocation for the construction of a public wastewater 
treatment facility.
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S U S T A I N A B L E    D E V E L O P M E N T    A S P E C T S

Implications and Recommendations

The province has signifi cantly progressed in increasing the 
proportion of households with access to sanitation. However, 
access to sanitation is only the fi rst step. The Provincial 
Government can lead the way in assisting the municipalities 

Offi ce of the Provincial Planning and Development Coordinator. 2008.
Provincial Planning Offi ce. 2008. Poverty diagnosis data 2007.
Provincial Planning Offi ce. 2007. Initial State of the Coasts template accomplished, October 2007 Workshop.

References

with the planning and provision of appropriate sewage 
collection, treatment and disposal facilities and services for 
their citizens. 

Figure 24.   Proportion of households with access to sanitation.
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Pollution and Waste Management

034  Municipal solid waste

Description 

This indicator measures the tonnage of solid waste 
generated, the proportion being recycled or reused, and 
volume received in dumpsites or sanitary landfi lls.

Data Requirements

•  Volume of solid waste generated
•  Volume of solid waste received in landfi lls/dumpsites 

Rationale

Uncontrolled waste handling and disposal impact negatively 
on human and ecological health as well as the aesthetic and 
recreational values of coastal areas. 

•  Volume of solid waste received at recycling facilities

S u s t a i n a b l e   D e v e l o p m e n t   A s p e c t s

Results

In 2002, the province generated a total of 345,745 tons of 
waste (SEMP 2005–2020). This increased to an estimated 
463,308 tons in 2007. In 2002, 3 municipalities operated 
controlled dumpsites, while 14 cities/municipalities now have 
controlled dumpsites (Table 10). 

However, it is reported that only 32 percent (403.86 tons/
day) of the waste being generated was received at municipal 
disposal sites (Solid Waste Status Report, 2007). One 
of the reasons for this low percentage is the fact that 
garbage collection is normally limited to the poblacion or 
the municipality’s central district. Other unserviced areas 
are left to manage their own garbage. Unfortunately, this 
often results in dumping of waste into vacant lots, drainage 
systems or rivers and coastal areas. There is no available 

information on the amount of solid waste that is reused, 
recycled or recovered across the Province, as required 
under RA 9003.

The problem on solid waste management is recognized 
in the Batangas Province SEMP (2005-2020), where it is 
stated that the lack of incentives discouraged the interest 
and enthusiasm on waste minimization efforts, such as 
waste reuse, recycling and recovery. Segregation of 
waste at source is not a common practice and, where 
garbage are segregated, they normally are being remixed 
in dump trucks and dumping areas due to lack of facilities 
for solid waste management. Indiscriminate dumping of 
wastes is commonly observed in many areas due to weak 
implementation of penalties for this act.
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S U S T A I N A B L E    D E V E L O P M E N T    A S P E C T S

Implications and Recommendations

Strategies for solid waste management have been identifi ed 
in the Batangas Province SEMP. Implementation of these 
strategies must be carried out as well as monitoring and 
evaluation of its implementation.    

The amount of wastes which are recycled and the residuals 
which reach dumpsites are also relevant information for 
planning, collection, processing and disposal systems. 
Though the province has progressed in decreasing 
the number of open dumpsites, the volume of waste is 

PG-ENRO. 2007. “Status of RA 9003 Implementation in Batangas.” Presented during the Joint PSWMB/BBREPC 
Meeting, November 2007.

PG-Batangas/PG-ENRO/PEMSEA. 2005. Strategic Environmental Management Plan of the Province of Batangas 
2005–2020.

Solid Waste Status Report. 2007.
Waste Systems New Zealand Limited. 2002. Batangas Province: Integrated Solid Waste Management Programme 

(Feasibility Study). 

References

apparently increasing, as is the amount of uncollected, 
unmanaged waste.

The construction of MRFs and sanitary landfi lls for 
appropriately clustered municipalities would seem 
to be a positive approach to this growing and highly 
visible problem. However, such a strategy is diffi cult to 
operationalize, and strong leadership and incentives 
from the Provincial Government are needed.

Table 10.    Waste generation and management in Batangas.

2,299,026
463,308 tons
14 municipalities
11 municipalities
3 municipalities
6 municipalities

2,022,169
345,745 tons
3 municipalities
26 municipalities 
1 municipality
5 municipalities

Total population
Total annual waste generation
Controlled dumpsites
Open dumpsites
Closed dumpsites
No dumpsites

2002 2007

Under Republic Act 9003 (Ecological Solid Waste Management Act) each 
municipality must develop a solid waste management plan and convert or 

close their open dumpsites.
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Pollution and Waste Management

035  Industrial, agricultural and hazardous wastes

Description 

This indicator measures the quantity of agricultural, industrial 
and hazardous wastes being generated and properly 
managed within the local government’s jurisdiction.

Data Requirements

•  Volume of industrial and agricultural wastes generated, 
handled, treated and disposed

Rationale

Agricultural, commercial, institutional and industrial sectors 
generate income and employment but they also generate 
wastes that may affect human health and livelihoods in 
communities.  Hazardous and toxic wastes (e.g., oily waste, 
pesticide residues; cleaning compounds; hospital wastes; 

etc.) are byproducts of various goods, services, processes 
and systems that customers/citizens demand. The proper 
management of these wastes is a major challenge to local 
governments and to sustainable development.

•  Volume of hazardous and toxic waste generated, 
handled, treated and disposed

 

S u s t a i n a b l e   D e v e l o p m e n t   A s p e c t s

Results

A study on the hazardous waste in the province was 
conducted in 1999 and the results indicated that 
hazardous waste generation was generally very low and 
insuffi cient to justify a fi nancial commitment to a waste 
treatment facility. The study pointed out that the volume 
will grow, but that the rate of growth will depend on the 
build up of the chemical industry in the province. 

Similarly, medical wastes generation in the province 
was found to be low. There is no update on medical 

wastes in the Province, although it can be assumed that 
it has grown over time with the increasing population 
and expanding medical facilities and services in the 
Province.

The only recent information gathered on hazardous 
waste was aggregated at the regional level (Region 
IV-A) in 2005 and 2006.  From the regional data, less 
than 15 percent of the hazardous waste being generated 
was treated and about 15-20 percent was stored.



 109 State of the Coasts of Batangas Province

Po
llu

tio
n 

an
d 

W
as

te
 M

an
ag

em
en

t

In
du

st
ria

l, a
gr

icu
ltu

ra
l a

nd
 h

az
ar

do
us

 w
as

te
s

S U S T A I N A B L E    D E V E L O P M E N T    A S P E C T S

Implications and Recommendations

Little progress has been made in the Province since 1999 
regarding management of hazardous and toxic wastes. 
Although the quantity of hazardous waste being generated is 
reportedly low, the potential threat to human health and the 
environment as a consequence of improper management of 
such waste is evident.

Revisiting this issue would be prudent, in collaboration 
with the various sectors that are recognized/classifi ed as 
generators of hazardous and toxic wastes. A partnership 
arrangement may be considered, whereby those sectors 
generating hazardous waste, in collaboration with the 
national and provincial government, would be encouraged 
to develop and implement a proper hazardous waste 
management system, serving the entire Province of 
Batangas. 

EMB. 2007. Regional Distribution of Hazardous Waste by Type (2005–2006).
Madecor Environmental Management Systems, Inc. 1997. “Establishment of an Agricultural Waste Management System 

for the Batangas Bay Region.”
United Environmental Ltd. 2000. Hazardous Waste in Batangas Province, Philippines.
United Environmental Ltd. 2000. Medical Waste in Batangas Province, Philippines.

References

Considering the substantial amount of agricultural wastes 
being generated in the province, it is necessary that 
monitoring of agricultural waste generation be conducted 
and proper agricultural waste management be in place. The 
voluntary agreements done by some commercial industries 
on waste minimization can be duplicated for livestock and 
poultry farms. A fee system on agricultural wastes can 
be developed and funds created to have a sustainable 
program for waste management. Stricter enforcement of 
environmental policies is likewise essential. 

Enact and/or strictly enforce ordinance on agricultural 
wastes. For backyard raisers, a common waste collection 
facility can be established and biogas technology can be 
implemented.  

Big industries and resorts are reported to have their own 
wastewater treatment facilities. However, no data was 
gathered on the actual volume of wastewater generated and 
treated in those industries. 

In 1997, a study was conducted by Madecor Environmental 
Management Systems, Inc. on agricultural waste generation 
and management practices in the province. The total daily 
manure production amounts to about 4,663 MT or about 1.54 
million MT of manure per year. City/municipalities which had 
the highest waste generations were Lipa City (1,731 MT/

day); San Jose (539 MT/day); Rosario (441 MT/day); Taysan 
(181 MT/day) and San Juan (169 MT/day). About 68.99 
percent of the total volume of manure produced within the 
province was found in the 4th district (highest livestock and 
poultry population); 13.52 percent in the 1st district and 10.25 
percent in the 3rd district. Much of the wastes from San Jose 
and Lipa City drains through Calumpang River and eventually 
to Batangas Bay. A projected agricultural waste generation by 
the year 2020 will amount to more than 5.85 million MT/year. 
No information was gathered, however, with respect to the 
current level of agricultural waste generation in the province.  
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Annex 1.    Participants in the workshop for the fi nalization of the SOC report for Batangas Province.

Pedro I. Caringal Jr.
Forester III, DENR-PENRO
Tel: 043-7234099
Fax: 043-7234099

Luzviminda D. Villas
MENRO, LGU-Mabini
Tel: 043-4870544
Fax: 043-4870013

Chito C. Valencia
MENRO, Lemery
Tel: 043-4114596

Dina V. Dela Torre
MENRO, Lemery
Tel: 043-4114596

Luisito M. Manalo
MPDC, Calaca
Tel: 043-2235047

Melvin B. Arevalo
OIC-MPDC, LGU-Bauan
Tel: 043-7279285
Fax: 043-7271004

PO1 Carlo B. Cuevillas
Comdr, Bauan Detachment, PCG
Tel: 0915-3412403

PO1 Matias G. Garcia
Detachment Comdr, PCG
Tel: 0919-2005299

Rosie Egea
MA, Lobo
Tel: 0920-9236147
Email: agrilobo@yahoo.com

Marisa M. Mendoza
PDO II, OPPDC
Tel: 043-9808243
Fax: 043-7233286

Jose Ricky S. Biyo
Coordinator, CI-Philippines-Verde Passage
Tel: 02-9248235
Fax: 02-4356446
Email: jbiyo@conservation.org

Rosario S. Del Mundo
BFAR-PFO
Tel: 043-7239410
Fax: 043-7239410
Email: rosariodelmundo@yahoo.com

Mar A. Magpantay
Engr II, PHO
Tel: 043-3002087
Fax: 043-7231793

Christie S. Abutal
LGDO II, DILG
Tel: 043-7237030
Fax: 043-7237030

PO1 Mario R. Gonzales
Actg Cdr, MEDGRU STL 
Coast Guard District STL

Consolacion D. Atienza
MPDC, Tingloy
Tel: 0920-9319280

Edgar G. Festijo
PDO IV, CPDO, Batangas City
Tel: 043-7233293
Fax: 043-7231832
Email: egfestijo@yahoo.com

Norberto A. Carandang
ACPDC, CPDO, Batangas City
Tel: 043-7220580

Ma. Emelyn C. Custodio
MAO/MENRO, Calatagan
Tel: 043-7233001
Fax: 043-7233001

Workshop on the Finalization of the SOC Report for Batangas
Batangas ICM Training Center, PG-ENRO, Batangas City

24 June 2008
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Antonio G.B. Puertollano
Asst. Stat., OPPDC
Tel: 043-9808243
Fax: 043-7233286

Victor A. Arellano
Manager, Port Services, 
PPA-PMO Batangas
Tel: 043-7233514
Fax: 043-7230164

Mildred L. Cepillo
Head, PAWS, PENRO
Tel: 043-7234399
Fax: 043-7234399

Rosalie A. Zaraspe
EMS-I, PG-ENRO
Tel: 043-7239792
Fax: 043-7232468

Oliver C. Gonzales
City ENRO, Batangas City
Tel: 043-7238844
Fax: 043-7234381
Email: ocgonzales1@yahoo.com

Ricardo M. Sandalo
Project Manager
World Wide Fund for Nature-
Philippines

Modesto Morales
Supvg. Aqua., OCVAS
Tel: 043-9840217
Fax: 043-7234161

Diosdado C. Macalintal
CAO III, PACD
Tel: 043-7234246
Fax: 043-7232568

John B. Dimaunahan
MENRO, Nasugbu
Tel: 0917-4795984

Theresa I. Dela Cruz
PG-ENRO
Tel: 043-9802218
Fax: 043-7232468

Robert A. Andal
PG-ENRO
Tel: 043-9802218
Fax: 043-7232468

Rochelle P. Amboya
PG-ENRO
Tel: 043-9802218
Fax: 043-7232468
Email: rpamboya@yahoo.com

Etheldrida D. Luistro
SMO-3, PSWDO
Tel: 043-7236921
Fax: 043-7232859
Email: ehthel@yahoo.com

Daisy O. Padayao
PEMSEA
Tel: 02-9292992
Email: dpadayao@pemsea.org

Loreta A. Sollestre
PG-ENRO
Tel: 043-9802218
Fax: 043-7232468
Email: enr_planning@yahoo.com

Andre Jon Uychiaoco
PEMSEA
Tel: 02-9292992
Email: ajuychiaoco@pemsea.org
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Respondents of the Municipal Survey for SOC (7-8 May 2008; and 12-16 May 2008)

Calaca
 
 Luisito Manalo, MPDC
 Alicia A. Cabrera, MAO
 Jovi B. Mercado, MAO
 Marjolyne Sharon B. Ona, MHO
 Boyet Bonifacio, Balayan Distillery, Inc

Calatagan
 
 Miguel E. Duman, MPDC
 Ma. Emelyn Custodio, MENRO
 Jessie de los Santos, MFARMC
 Elena Villarin, Brgy Tanagan
 Maximo Bayubay, SAMMACA
 Ma. Concepcion Velasco, SAMMACA
 Tony Bautista, SAMMACA

San Juan
 
 Leomar Reglos, MPDC
 Fe C. Acompañado, MAO
 Noelito Pasco, Municipal Councilor
 Steve Gomez, US Peace Corps Volunteer
 Arnold Enriquez, Disaster Coordinator

Lobo
 
 Virgilio R. Manalo, Mayor
 Rosie Egea, MA
 Ruth Plata, MAO/MENRO-designate
 Romeo P. Credo, Aquaculturist
 Rico Jusmidio, Asst MPDC
 Edgardo Macatangay, MHO
 Lecenia Eman, MHO  
 BD Geminiano

Mabini
 
 Luzviminda D. Villas, MENRO
 Restituto Dalisay, MAO
 Juan Veloso, Bantay Dagat and SPSTI

Tingloy
 
 Lauro Alvarez, Mayor
 Consolacion Atienza, MPDC
 Reynaldo Manalo, Bantay Dagat

Batangas City
 
 Januario B. Godoy, CPDC
 Obette Carandang, CPDC
 Maria C, City ENRO
 Jayron Perez, City ENRO
 Bernard Mendosa, Fisheries Division
 Aimee Magnaie, Fisheries Division

Balayan
 
 Emmanuel Salvador O. Fronda, Mayor
 Romulo I. Perez, Municipal Administrator
 Gene Tejada, MPDC
 Catalino Valdez, MENRO 
 Fillmoore Bengadon, Anak-Balayan
 Annalie Lopez, ANAK-Balayan
 Ericson de Jesus, SWMP

Lemery
 
 Arsenio S. Razon, Executive Asst.
 Ernesto M. Hernandez, Municipal Engineer
 Paula Arandia, MAO
 Cecilia T. Carolino, MENRO
 Dada Vito, OIC-MPDC

Nasugbu
 
 Alejandro Umandal Jr., MPDC
 Ruel Pamplona, MAO
 Imelda Aquino, MENRO
 John Dimaunahan, MENRO
 Roel Garcia, MENRO
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Annex 2.    Framework for the Sustainable Development of Coastal Areas thru ICM.*

Process-oriented Common Framework for Sustainable Development of Coastal Areas 
through ICM Implementation.

The practical experiences of PEMSEA in the application 
of integrated coastal management (ICM) in the East 
Asian Seas region over the last 14 years have led to 
the development of the Framework for Sustainable 
Development of Coastal Areas (SDCA). This 

framework covers a system of governance as well as 
fi ve components of the sustainable aspects critical to 
achieving the overall goal of sustainable development. 
Each of the governance elements and sustainable 
development aspects are briefl y described below.

* This section is taken from PEMSEA. 2007. Partnerships in Environmental Management for the Seas of East Asia 
(1994-2010): A Regional Mechanism Facilitating Sustainable Environmental Benefi ts in River Basins, Coasts, Islands 
and Seas. PEMSEA IEC Material 2. 80p. Global Environment Facility/United Nations Development Programme/
International Maritime Organization Regional Programme on Building Partnerships for the Seas of East Asia 
(PEMSEA), Quezon City, Philippines.   
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Governance

a. Policy, strategies and action plans: establishing and 
adopting policy reforms, shared visions and missions, 
long-term strategies and action plans that express 
intention, direction, targets and timeframe for managing 
marine and coastal resources and their sustainable use 
through an integrated approach.

b. Institutional arrangements: operationalizing interagency 
and multisectoral coordinating mechanisms that involve 
concerned stakeholders in planning, implementing, 
evaluating and continually improving programs for 
sustainable development through ICM programs.

c. Legislation: developing and implementing national 
legislation and/or local administrative orders, which 
support new and existing policies that facilitate the 
effective implementation of ICM.

d. Information and public awareness: putting into 
operation communication strategies and plans for 
ensuring that stakeholders are informed of the scope, 
benefi ts and threats to their local ecosystems, and the 
programs that are being developed and implemented to 
reduce threats and enhance benefi ts.

e. Financing mechanism: institutionalizing the measures 
and means to support conservation of resources and 
required environmental infrastructure improvements 
through public- and market-based sources.

f. Capacity development: incorporating capacity 
development as an indispensable component of all 
aspects of sustainable development programs, from 
inception and implementation to monitoring and 
evaluation and, in particular, equipping local personnel 
and managers with the essential technical and 
management skills to plan and manage coastal areas 
and resources.

Sustainable development aspects   

a. Natural and man-made hazard prevention and 
management: The region frequently experiences 
natural and man-made disasters, including earthquakes, 
tsunamis, tidal storms, fl ooding, sea level rise, red tides, 
oil and chemical spills, etc. A fi rst step in the process 
is to identify and delineate the likelihood of a disaster 
occurring, the potential risks, the likely consequences, 
and the ultimate impact on the lives and property of 
coastal inhabitants as well as ecosystem health.

b. Habitat protection, restoration and management: 
Specifi c habitat management programs, including 

increasing the vegetation coverage in urban 
centers, are developed and implemented to provide 
adequate protection, conservation and restoration 
of natural environmental assets such as coral reefs, 
mangroves, seagrass beds, and other wetlands.

c. Water use and supply management: Forward-
looking water resource management programs are 
essential to sustainable development, especially in 
urban centers where water supply shortages are 
anticipated. Measures include sound water use 
policy, tariff systems, water allocation/licensing, water 
conservation and reuse, protection of water sources, 
and ensuring the quality, adequate supply and 
accessibility of water services to common citizens. 

d. Food security and livelihood management: The 
sustainable supply of fi sheries, especially from 
river systems and coastal seas is both a target 
and an outcome of sustainable development. All 
other aspects of sustainable coastal and marine 
areas affect fi sheries, and therefore a sustainable 
supply of fi sheries can also be an outcome of 
good management of these other issues. It is also 
important to ensure the accessibility of the poor to 
fi sheries, given its role as a major traditional source 
of animal protein for the coastal poor. Supplemental 
livelihood programs for coastal communities can also 
be set in place to reduce overfi shing and to increase 
income from other sources of living.

e. Pollution and waste management: Pollution 
reduction and waste management are common 
challenges for every urban and rural center in order 
to protect land, air and water (i.e., groundwater, 
rivers and coastal seas) resources and conserve 
energy. Sustainable management programs entail 
an understanding of the sources and characteristics 
of contaminants and waste materials entering the 
environment, required societal behavioral shifts to 
reduce or eliminate pollution, and the introduction 
of policy reforms, legislation, capacity development, 
market-based procurement and management 
instruments, awareness building, and incentive and 
enforcement mechanisms to promote change.        

Apart from the application of the ICM program 
development and implementing cycle to plan and execute 
the various essential activities under the components for 
governance and sustainable development aspects, other 
essential components of the Framework are: a) a State of 
the Coasts (SOC) Reporting  system to monitor existing 
conditions and response actions, measurable through 
process and impact indicators and targets; and b) an ICM 
Code that adopts international standards (ISO) for quality 
management and sound environmental management.
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Marine water quality

Water Quality Criteria

Priority parameters 
Dissolved oxygen (Minimum, mg/L)  5 , 5, 5, 2 DAO 34 (Classes SA, SB, SC, SD)
Total coliform (MPN/100 mL)  70, 1000, 5000, _  DAO 34 (Classes SA, SB, SC, SD)
Total suspended solids 50  Malaysia 

Secondary parameters

Chlorophyll-a (μg/L)  10 ASEAN (Proposed Marine Water
Quality Criteria) 

Biochemical oxygen demand (mg/L)  3 , 5, 7 (10), _  DAO 34 (Classes SA, SB, SC, SD)
Nitrate (mg/L)  0.06 
Nitrite (mg/L)  0.055
Ammonia (μg/L)
Phosphate (mg/L) 0.015-0.045 (coastal - estuaries) 

ASEAN (Proposed Marine Water
Quality Criteria) 

  

Water Quality CriteriaDescription Source

2

1 Unless otherwise noted by source.
2 Class SA (Waters suitable for the propagation, survival and harvesting of shellfi sh for commercial purposes; tourist zones 

and national marine parks and reserves established under Presidential Proclamation No. 1801; existing laws and/or 
declared as such by appropriate government agency; Coral reef parks and reserves designated by law and concerned 
authorities); Class SB (Recreational Water Class I - Areas regularly used by the public for bathing, swimming, skin 
diving, etc.; Fishery Water Class I - Spawning areas for Chanos chanos or “Bangus” and similar species); Class SC 
(Recreational Water Class II (e.g., boating, etc.); Fishery Water Class II (Commercial and sustenance fi shing); Marshy 
and/or mangrove areas declared as fi sh and wildlife sanctuaries); Class SD (Industrial Water Supply Class II (e.g., 
cooling, etc.); Other coastal and marine waters, by their quality, belong to this classifi cation).

DAO 34 (DENR Administrative Order No. 34). 1990. Revised Water Usage and Classifi cation (Water Quality Criteria 
Amending Section Nos. 68 and 69, Chapter III of the 1978 NPCC Rules and Regulations). Environmental 
Management Bureau, Department of Environment and Natural Resources, Quezon City, Philippines.

Jusoh, M.M., K.S. Ong, G.A. Vigers, I.M. Watson and C.A. McPherson. 1999.  “A Contextual Framework for the 
Development and Use of Marine Water Quality Criteria in ASEAN.”  In: McPherson, C.A., P.M. Chapman, G.A. 
Vigers and K.S.Ong (eds.). ASEAN Marine Water Quality Criteria: Contextual Framework, Principles, Methodology 
and Criteria for 18 Parameters.  ASEAN Marine Environmental Quality Criteria - Working Group (AMEQC-WG), 
ASEAN-Canada Cooperative Programme on Marine Science - Phase II (CPMS-II).  EVS Environment Consultants, 
North Vancouver and Department of Fisheries, Malaysia. pp. I-1 to I-10.

References

Annex 3.    Marine water quality criteria (Philippines). 1

70 (un-ionized)
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Annex 4.    National ambient air quality guideline values (Philippines).*

 

 

 

  

  
 

 

 

 
  

 

Air Quality Criteria

Suspended particulate matter
a.
b.

230; _ 
150; _ 

Sulfur dioxide (μg/NCM; ppm) 180; 0.07
Nitrogen dioxide (μg/NCM; ppm) 150; 0.08
Photochemical oxidants as ozone (μg/NCM; ppm)
Carbon monoxide (mg/NCM; ppm)
Lead (μg/NCM) 1.5 

DAO 81

Air Quality Criteria

TSP (μg/NCM; ppm)
PM-10 (μg/NCM; ppm) 

Description Source

 * Short-term — Maximum limits represented by ninety-eight percentile (98%) values not to exceed more than once a year.

DAO 81 (DENR Administrative Order No. 81). 2000. Implementing Rules and Regulations for RA 8749 (Philippine Clean 
Air Act of 1999). Environmental Management Bureau, Department of Environment and Natural Resources, Quezon 
City, Philippines. 

Reference

140; 0.07 (1 hr); 60; 0.03 (8 hrs)
35; 30 (1 hr); 10; 9 (8 hrs)

a.
b.
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Annex 5.    Sustainable development targets (Philippines).

Sustainable Development Targets 

Indicator National Target by 2015 MDG Target

Eradicate extreme poverty and hunger

Proportion of families below poverty threshold
Proportion of population below poverty threshold

Halve, between 1990 and 2015, the 
proportion of people whose income
is less than US$1 a day 

Prevalence of malnutrition among 0-5 year-old children Halve, between 1990 and 2015, the 
proportion of people who suffer from 
hunger 

Achieve universal primary education 
Elementary participation rate 
Elementary cohort survival rate 
Elementary completion rate

Ensure that, by 2015, children
everywhere, boys and girls alike, will 
be able to complete a full course of
primary schooling 

Ensure environmental sustainability

Proportion of households with access to safe drinking water 

Proportion of households with sanitary toilet facility

Halve by 2015, the proportion of
people without sustainable access to
safe drinking water and basic 
sanitation

Improve maternal health   

Maternal mortality ratio
Reduce by three-quarters, between 
1990 and 2015, the maternal 
mortality ratio 

Reduce child mortality   

Under 5-mortality rate (per 1,000 live births) 
Infant mortality rate (per 1,000 live births) 

Reduce by two-thirds, between 1990 
and 2015, 

Description Target  Source

Natural and man-made hazard prevention  
Substantial reduction of disaster losses, 
in lives and in the social, economic and 
environmental assets of communities 
and countries

Hyogo Framework for Action 

Habitat protection and restoration Significant reduction in the current rate 
of loss of biological diversity by 2010 

Convention on Biological Diversity
and World Summit for Sustainable
Development 

Food security and livelihood (Fishery) estoration of depleted stocks by 2015 Food and Agriculture Organization 

Water use and supply
Halve by 2015, the proportion of people
without sustainable access to safe
drinking water and basic sanitation 

Millennium Development Goals 

Pollution and waste 

By the year 2025, dispose of all 
sewage, waste waters and solid wastes 
in conformity with national or
international environmental quality 
guidelines

UNEP-Global Programme of Action 
for the Protection of the Marine
Environment 

National Target by 2015

Target

National Economic and Development Authority and United Nations Development Programme. 2007. Philippines Midterm 
Progress Report on the Millennium Development Goals. Manila, Philippines.

R

Reference

19.95
22.65

17.25

100
84.67
81.04

86.8

83.8

52.2

26.7
19.0

(Percentage underweight)

the under-5 mortality

2005–2015
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