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Water Pollution: Health and 

Economic Hazard 
 

 

Figure 1. Product photo of Vigormin 

 

Water pollution continues to be a major challenge in the Philippines. Rapid population growth and urban-rural 
migration lead to unequal concentration of people and subsequently, increased pressure to use resources, resulting 
in poor water quality and sanitation practices and systems. The amount of Biological Oxygen Demand (BOD) indicates 
a falling level of dissolved oxygen and is an indicator of sustainability for biodiversity. In essence, the greater the BOD, 
the greater the degree of organic pollution (NEDA, 2021). The amount of BOD being discharged into bodies of water 
annually in Metro Manila alone is estimated to be at 430,000 tons per year (ARCOWA SA, n.d.).  Adverse impacts of 
water pollution cost the Philippines an estimated Php 67B annually through effluent discharge and environmental 
damage that hamper livelihood (Water Environment Partnership in Asia, 2003). Water pollution and mismanagement 
also affect the health and well-being of the population, especially vulnerable communities due to the disparity in 
allocation of water. It is estimated that unsafe water supplies and lack of proper sewerage among the population kill 
55 people daily in the Philippines (Department of Environment and Natural Resources, 2016). 
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Industrial Waste 

Coupled with the increase of industrial activities in the 
country, contamination through improper industrial 
wastewater treatment and disposal continues to pose 
a significant threat. Notices of Violations were served 
to 5,228 out of 10,168 industries around Manila Bay 
alone (Manila Bay Coordinating Office, 2018, as cited 
in ARCOWA SA, n.d.). The Department of Environment 
and Natural Resources – Environmental Management 
Bureau (EMB) estimates 15% of organic material 
pollution in bodies of water is from industrial sources. 
The EMB also reported “unsatisfactory ratings” for 
rivers in regions where majority of Philippine 
manufacturing industries are located (Ibid). Heavy 
metals released into bodies of water through improper 
industrial wastewater management may also affect 
communities further than those in its immediate 
vicinity via the food chain, wherein flora and fauna 
ingest/absorb toxic wastewater (Ahmed, et al., 2021).  

 

 

Disparity in Sanitation: the Social 
Impact 

Only 7 million people in the Philippines have access to 
piped sewerage systems (Magtibay, 2017). This 
statistic is reinforced by the National Economic 
Development Authority’s (NEDA) report on statistics 
for open defecation, which states about 4 million of the 
population resort to open defecation and an additional 
2 million resorting to unprotected pit latrines or 
buckets.  

Furthermore, only 10% of wastewater is treated (NEDA 
and Department of Health, 2010, as cited in ARCOWA 
SA, n.d.) and 5% of the total population is connected 
to a sewer network (ARCOWA SA, n.d.). A 2009 study 
by the Asian Development Bank also revealed that 
ineffective septic tanks and systems contributed to 
58% of the country’s total contaminated wastewater. 
Furthermore, the Department of Environment and 
Natural Resources (DENR) estimates that half of the 
country’s septic tanks have not been emptied in the 
past five years, if at all (Ranada, 2013). 

 

 

 

Figure 3. Businesses dumping untreated wastewater to Manila Bay (ABS-CBN News, 2019) 

Philippine water sanitation in statistics (Domingo and 
Manejar, 2021) 

• In Metro Manila alone, approximately 2,000 cubic 
meters of solvent wastes, 22,000 tons of heavy metals, 
infectious wastes, biological sludge, lubricants, 
intractable wastes, as well as 25 million cubic meters of 
acid/alkaline liquid wastes are improperly disposed of 
annually 

• Only five percent of the population is connected to 
sewerage networks and treatment facilities, equivalent 
to only around 440,000 households being serviced. 

“Respiration by aquatic animals, 
decomposition, and various chemical 
reactions consume oxygen. (…) Wastewater 
from sewage treatment plants often contains 
organic materials that are decomposed by 
microorganisms, which use oxygen in the 
process (the amount of oxygen consumed by 
these organisms in breaking down the waste 
is known as the biochemical oxygen demand 
or BOD. (…)” (United States Environmental 
Protection Agency, n.d.) As less oxygen is 
available in a body of water with high levels 
of BOD, more sensitive organisms may die 
off, disrupting its ecosystem. 

Figure 2. Relationship of BOD level to water quality (Pharmaguideline, 2013) 
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Water and Hygiene Disasters 
 
Because of the country’s geographical orientation, the 
Philippines is frequented by hazards such as typhoons 
and earthquakes. The effects of disasters in times of 
calamities are amplified by the lack of immediate 
access to available fresh water, lack of proper 
sanitation, and, consequentially, proper hygiene on 
the aftermath. Often, sanitation systems and supplies 
of fresh water are cut by the initial onset of disasters. 
Improperly managed wastewater and water storages 
may turn into reservoirs for water-borne diseases that 
threaten to become secondary disasters among 
vulnerable survivors. In addition, debris and wreckage 
contaminate water supplies. 

 
 
DOST PCIEERD Mandate 
 

In adherence to Section 24 of the Philippine Clean 
Water Act of 2004 and the subsequent establishment 
of the “National Research and Development Program 
for the Prevention and Control of Water Pollution”, 
DOST conducts and promotes coordination and 
acceleration of research, investigation, experiments, 
training, surveys, and studies related to the causes, 
extent, prevention, and control of pollution among 
concerned government agencies and institutions. 

Following DOST’s strategic approach, the PCIEERD 
S&T Water Environment Roadmap was developed in 

consultation with NGAs, the academe, NGOs, and 
stakeholders. The roadmap aligns with different 
national programs such as DOST’s Harmonized 
National Research Development Agenda from 2017-
2022 and the Philippine Development Plan for the 
Sustainable Development Goals 2030 Agenda. 
Specifically, the roadmap focuses on Water Security 
and Sufficiency and Wastewater Treatment and 
Management.  

Vigormin Technology 
 

One of the programs under DOST-PCIEERD S&T 
Water Environment Roadmap dealt with developing 
eco-friendly wastewater treatment and management 
strategies that improve water quality to address major 
concerns regarding water sanitation such as inefficient 
septic tanks of households, tourist infrastructure, and 
public toilets; septic tanks that lack concrete slabs 
underneath, which may cause ground contamination; 
and the lack of centralized sewerage wastewater 
treatment facilities. DOST-PCIEERD partnered with 
Dr. Merlinda Palencia of Adamson University (AdU) to 
improve the previously developed technology of AdU 
called the Vigormin for wastewater treatment.  The 
program was implemented from 2012 to 2017 in 
cooperation with the DOST and the Regional Offices 
of CARAGA, Regions IV-A, VI and VIII. The Vigormin 
program was tested and showcased in Tacloban City, 
Siargao Island, Boracay Island and Batangas 
(Vigormin’s pilot plant). The technology was then 
deployed in various areas and throughout diverse 
demographics in the country. 

Vigormin is a naturally occurring organo-mineral 
powder that boosts the removal rate of organic 
pollutants, coagulates suspended solids, neutralizes 
the water’s pH levels, removes water odor, and 
stimulates growth of the indigenous aerobic 
microorganisms in wastewater. Laboratory results of 
samples from effluents in the testing sites showed a 
significant reduction in the levels of Biochemical 
Oxygen Demand (BOD), Chemical Oxygen Demand 
(COD) and Total Suspended Solids (TSS). Vigormin 
functions by mixing and dissolving in water, then 
poured in septic tanks of surrounding households.  

Importantly, it contains no microorganisms, which 
means it is not sensitive to shock load and pH levels, is 
stable in dry conditions, and can be stored from 15°C 
to 50°C for 18 months, making proper storage the 
powder of little concern. 

 

 

Figure 4. Photo from @WHOPhilippines on Twitter (2019) 

One in ten Filipinos have no access to improved 
water resources* (World Health Organization, 
2019). 

*i.e., protected from outside contamination, 
particularly that from fecal matter (World Health 
Organization, N.D.). 
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Through the spinoff company of the original program, 
Envigor Natural Products Manufacturing Inc., which 
was established due to the positive results of the 
Vigormin Program and continuously supplies 
Vigormin, the possibility of low-cost and widespread 
adoption of wastewater sanitation is well within reach. 

 

Financial and Adoption Methods 
 

A socio-economic impact assessment on the 
implementation of the Vigormin Program by DOST-
PCIEERD (Arboleda & Barredo, 2020) surveyed a 
control group and beneficiaries with varying reasons 
for adoption (household, commercial, etc.), annual 
income, and length of adoption. The following are 
notable findings from the surveys with project 
beneficiaries regarding the financial aspect of 
Vigormin and their preferred methods of obtaining it. 

All surveyed Vigormin users answered yes to 
supporting mandatory use of the technology (82% 
agree, 18% strongly agree) and 91% of users were 
willing to pay 120 pesos per kilogram of Vigormin. The 
remaining 9% who were unwilling all had indicated a 
lack of financial capacity for adoption. Seventy-three 
percent preferred purchasing from government-
supported manufacturers. Currently, Vigormin is 
available for purchase online or directly through the 
pilot plant. 

“Overall KAP scores are higher for Vigormin users 
compared to the control group. This establishes that 
vigormin technology has positively (socially) impacted 
users in their knowledge, attitudes and practices 
regarding wastewater management and sanitation” 
(Arboleda & Barredo, 2020).  

 

Vigormin’s Impacts 
 

The impacts of the Vigormin Program were observed 
to be generally positive for its beneficiaries and their 
communities in the impact assessment. 

The following direct and indirect impacts as well as 
potential impacts were observed: 

Increased Income 

According to Baltazar et al. (2021), two sanitation 
systems may be chosen from for developing countries: 
centralized and decentralized. The centralized system, 
as its name suggests, involves transportation to a 
centralized location through a series of pipes 
connected to households. These provide complete 
treatment but are costlier because of the operating 
and maintenance costs of the piped network 
construction, energy requirements, and other 
engineering interventions that they require. The 
decentralized ones, on the other hand, treat 
wastewater near the point of origin. These are 
relatively less costly and therefore more prominent in 
low-income countries. In specific, septic tanks, a 
decentralized system, are the most widely used in the 
country (United States Agency for International 
Development and Philippine Department of Health, 
2008). These store wastewater temporarily and treat 
them through leach fields - trenches of water where 
water is further treated before release into nearby soil. 
However, most septic tanks in low-income countries 
were observed to have no leach field (Baltazar et al., 
2021). As such, these require removal through 
desludging and treatment in facilities upon reaching 
full capacity. For reference, In the United Kingdom, the 
cost to install a septic tank can range from USD 7,500 
to 15,000 (PHP 431,103.75 to 862,207.50 as of 16 
November 2022) and maintenance from USD 200 to 
1,520 (PHP 11496.10 to 87370.36 as of 16 November 
2022) every 5 to 10 years (Express Wastewater 
Solutions, n.d.). In the Philippines, the annual cost of 
maintenance for household septic tanks is PHP 3,000 
(Viray, 2014). This shows the steep difference from the 
cost of Vigormin Technology at PHP 120 per month or 

After application of Vigormin, the following 
wastewater indicators are evident within 7 to 21 
days 

• Reduction of TSS, BOD, And COD 
• Increase in Dissolved Oxygen 
• Low levels of turbidity 
• Odor neutralization 

Figure 5. Vigormin began commercial operations in March 2020, and currently employs 7 
people at its semi-automated plant (WIPO, 2021) 



   
 

Page 5 of 8 
 

PHP 1,440 per year (with the average household using 
1 kilogram per month). 

Due to the effective treatment of wastewater and 
subsequent overall environmental health, informants 
from the tourist industry reported improved and 
steady income. Other wastewater treatment methods, 
such as those mentioned above, are significantly 
costlier than Vigormin. Therefore, adoption of the 
technology allows businesses to spend less to comply 
with standards and increase their overall profit.  

Improved Quality of Life 

The social impacts from Vigormin stemmed from the 
additional overall income. In the cases of entities in 
tourist destinations, the increased tourist turnout was 
noted to have added to the overall income as well, 
given that the boom generated larger employment 
numbers. Additional income is likely to be spent on 
community assets or used for better quality of living. 
In island-based households, for instance, this means 
opportunities to save up for additional income-
generating investments such as boats and outboard 
motors, as well as wellbeing investments such as 
material for huts or school and healthcare expenses. 
Furthermore, use of Vigormin for the improvement of 
wastewater has had the following positive effects 
noted by its users:  

“Nakakahinga na po kami (na)ng maayos”, “’Di masakit 
sa ilong”, and “’Di masakit sa ulo” (improvement in 
quality of air and health); “Parang wala sa tambakan” 
(improvement of surroundings); “Mas maayos 
magtrabaho” (Improvement in employment 
environment); “Maayos gamitin” and “Madali lang 
(i)timpla” (Ease of usage of technology). 

Improved Human Health 

Vigormin has been proven to reduce the pollutants 
present in domestic water. Specifically, Vigormin 
significantly reduced TSS, BOD, and COD in bodies of 
water that it was tested in. 

Reduced energy consumption 

Studies showed that wastewater treatment plants’ 
(WWTP) electrical energy consumption per cubic 
meter is 0.80 kWh/m3. The pump system used in 
traditional WWTP accounts for 79% of the electrical 
energy consumption. Vigormin’s application process 
does not require electrical power and additional 
equipment installation. Vigormin can be applied 
directly to the collection/equalization chamber. 
Additionally, it complements other biological and 

natural treatment technology of large-scale 
manufacturing industries. 

Sustainability 

The deployment of wastewater treatment is a 
necessity in addressing the water pollution problem 
for the growing tourism in the country. Given the use 
of only naturally-occurring components, the ease of 
storage of the technology, and its effectiveness, 
Vigormin could prove vital in minimizing water 
pollution across the country. However, its components 
are derived from a mixture of minerals obtained 
through quarrying. This is a highly unsustainable 
source, especially if demand for the technology rises. 

Contribution to Goal Achievement 

As noted in the study, the targeted usage of 
beneficiaries from the tourism sector has helped in 
achieving the original environmental objective of 
reducing water pollution in the country. However, 
three years from project completion, continued usage 
of Vigormin has waned over time for other 
beneficiaries of the study such as LGUs. This has 
resulted in mere brief fulfillment of initially expected 
social and economic impacts in areas. 

 

Policy Recommendations 
 

1. Empowering individuals, businesses, and 
communities through dispersion of technology 
through DOST-SETUP or government 
subsidization, research for more sustainable 
cost-effective water treatment technology, and 
more effective information dissemination and 
maintenance 

 
For future micro, small, and medium 
enterprise (MSME) adopters or 
manufacturers concerned with wastewater 
treatment services, application to DOST’s 
Small Enterprise Technology Upgrading 
Program (SETUP) for Vigormin Technology is 
highly recommended. SETUP is a strategic 
program that assists MSMEs on the adoption 
of technological innovations to improve 
products, services, and operations, and 
increase their effectiveness. Through the 
program, MSMEs are given the opportunity 
to get free technical advice from DOST 
consultants, avail of technical training 
courses for workers and employees, acquire 
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new equipment, and improve productivity 
through venture funds.   

 
The original Vigormin program used the 
tourism industry as its target market. 
However, the potential impact of Vigormin in 
low-income communities, where improved 
water resources and sanitation are scarce, 
should not be understated. As mentioned in 
the Impact Assessment conducted on the 
technology, responders ere be more 
receptive to usage of Vigormin if some form 
of government subsidization was involved 
rather than having to spend for it out of their 
pockets. Offering the technology at full 
subsidization or partially-subsidized costs for 
households that lack financial capability ties 
in as well with the constitutional provision of 
the state adopting an "integrated and 
comprehensive approach to health 
development which shall endeavor to make 
essential goods, health, and other social 
services available to all the people at 
affordable cost" (Article XII Sec. 11). This 
could also potentially offset the dwindling 
adoption observed in other target areas.  
 
The double-headed approach of funding 
commercial acquisition through SETUP and 
strategic subsidization for low-income 
communities could lead to nation-wide 
adoption, given the necessity of clean water 
and the lack of sustainable access to 
sanitation technology, especially in times of 
disaster. In the long run, additional research 
support from the government could be key to 
attaining further cost optimization and 
addressing sustainability issues regarding the 
quarrying of Vigormin’s components. 
 
Despite its positive reception among known 
users and respondents during its deployment 
and field-testing, Vigormin was unheard of 
by majority of the population of the target 
communities. Before, during, and after 
project implementation, it would be ideal to 
inform the community about the important 
aspects of the project, translating to 
vernacular, if necessary, which would lead to 
better understanding and appreciation of the 
technology. 
 
 
 
 

2. Target strategic locations and communities 
for deployment before expanding service 
delivery 

For further research of cost-effective 
products related to water sanitation, the 
methodology of field deployment of the 
Vigormin program is recommended. In 
cooperation with LGUs and DOST regional 
offices, strategic locations should be 
targeted. Results may then be used to 
showcase the effectiveness of the 
technology. This gives the public, specifically 
those outside the scientific field, tangible 
results to measure how successful the 
product is. For instance, the current efforts to 
rehabilitate Pasig River, a highly publicized 
set of projects, may be augmented using 
Vigormin technology by targeting the 
establishments and settlements draining 
waters into the river. Vigormin may then use 
its deployment as evidence to the public of 
the effectiveness of the technology and as a 
launchpad for partnership with other 
government agencies.  The deployment may 
eventually scale up to communities that lack 
water sanitation technology, thus improving 
public reception and expanding government 
service delivery at the same time. 

 
3. Transfer Implementation from LGUs to Other 

Implementing Agencies 
A noted concern for the project’s long-term 
viability is change in political leadership, 
especially for LGU administrations.  
Continuation of projects regardless of 
administration changes may be better 
assured if project implementation is shifted 
from LGUs to other implementing agencies 
with specific mandates related to the project. 
For instance, wastewater sanitation project 
implementation may be directed towards the 
Department of Public Works and Highways 
(DPWH), pursuant to its mandate of provision 
of water supply and sewerage facilities in RA 
9275 and the agency with primary 
responsibility for the act. Notwithstanding, 
the potential of streamlining projects through 
partnership with the LGUs must not be 
overlooked. It is thus also recommended that 
the LGU remains active in a supportive, 
facilitative and informative functions for 
projects being implemented within its 
jurisdiction. 
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