
Sustainable Safe Water Innovation 
For Laguna and Quezon

Susan M. Gallardo, Dr. Eng’g.
CESDR – De la Salle University

10thPhilippine National Health Research System (PNHRS) Week (PNHRS)

Puerto Princesa , Palawan



 Renewable Resource

 Naturally Recycled

 Water is needed for LIFE

 Water Consumption

 Population

 A person needs to drink 2-4L 
per day; 

For cooking, bathing and 
cleaning, the average is 20-50L 
per day 

 economic status

 climate

 Abundant but not clean or safe in 
some cases



 Standards set by law

 Philippine National Standards for Drinking Water 
2007

 DAO 2016-08 (DENR)







Reservoir Volume of water
(106 km³)

Percent
of total

Oceans 1370 97.25

Ice caps & glaciers 29 2.05

Groundwater 9.5 0.68

Lakes 0.125 0.01

Soil moisture 0.065 0.005

Atmosphere 0.013 0.001

Streams & rivers 0.0017 0.0001

Biosphere 0.0006 0.00004

http://en.wikipedia.org/wiki/1_E+15_m%C2%B3


Reservoir Average residence time

Oceans 3,200 years

Glaciers 20 to 100 years

Seasonal snow cover 2 to 6 months

Soil moisture 1 to 2 months

Groundwater: shallow 100 to 200 years

Groundwater: deep 10,000 years

Lakes 50 to 100 years

Rivers 2 to 6 months

Atmosphere 9 days







 Climate is the pattern or cycle of weather conditions such as 
temperature, wind, rain, snowfall, humidity, clouds including extreme 
or occasional ones over a large area, averaged over many years

 Climate change is caused by Greenhouse gases

 Greenhouse gases like CO2, CH4, NO, and others (CFCs)



Carbon dioxide (CO2) is an important greenhouse gas released
through natural processes such as respiration and volcano eruptions
and through human activities such as deforestation and burning fossil
fuels. The chart on the left shows the historical levels of CO2 in the
Earth's atmosphere. The chart on the right shows CO2 levels in recent
years (corrected for average seasonal cycles).



The chart on the left shows historical sea level data derived from 23 tide-
gauge measurements. The chart on the right shows the average sea level
since 1993 derived from global satellite measurements. Sea level rise is
associated with the thermal expansion of sea water due to climate warming
and widespread melting of land ice.



This illustration on the left shows areas where ice melt occurred for
more than three days over Greenland during 2007. Areas in which melt
occurred for longer time periods are shown in a darker red while those
areas melted for fewer days are shown in lighter red



The time series shows the combined global land and marine
surface temperature record from 1850 to 2007. The year 2007 was
eighth warmest on record, exceeded by 1998, 2005, 2003, 2002,
2004, 2006 and 2001.



Latest size: 27 million square km (10.4 
million square miles)

Record size: 27.4 million square km (10.6 
million square miles)
(Sept. 7-Oct. 13 average) 

The "ozone hole" is a severe depletion of the
ozone layer high above Antarctica. It is
primarily caused by human-produced
compounds that release chlorine and bromine
gases in the stratosphere. The ozone layer acts
to protect life on Earth by blocking harmful
ultraviolet rays from the sun.
The image at left is a view of the most recent
Antarctic ozone hole, derived from satellite
measurements that monitor the ozone layer.
The blue and purple colors are where there is
the least ozone, and the greens, yellows, and
reds are where more ozone is present.
There are signs that ozone depletion is slowing
in response to the 1987 Montreal Protocol,
which resulted in a significant reduction in
global emissions of ozone-depleting chemicals.
However, climate change may cause the ozone
hole to expand further.



 Increase in water

 Decrease in water

 Increase in water temperature



 Precipitation Changes

 Flooding
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Extreme Precipitation

Increased runoff: 
sediment, 

contaminants, 
nitrate, etc.

Sewage 
overflows

Contamination 
of surface and 
groundwater

Waterborne disease outbreaks from drinking 
water or recreational contact (beachgoers): 
Giardiasis, E coli, Cryptosporidium

Physical injuries 
and destruction 
of property
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 Foodborne illnesses (e.g. Salmonellosis)
 Increased risk from contamination of certain food crops with 

feces from nearby livestock or wild animals following heavy 
rain and flooding

(Ebi et al, 2008; CCSP, 2008)

 Waterborne illnesses 
 Caused by pathogens 
(e.g. Cryptosporidium and 
Giardia) which may increase 
following downpours
 Can also be transmitted 
in drinking water and 
through recreational use 
(Ebi et al, 2008; CCSP, 2008)



 Drought

 Lower water 

levels

Strong El Niño threatens water supply

By Janvic Mateo (The Philippine 

Star) | Updated August 2, 2015 - 12:00am

http://www.philstar.com/author/Janvic Mateo/


 Reduced soil moisture reserves, 

groundwater supplies, lake and 

wetland levels, and stream flows

 Potential concentration of 

pollutants 

 Decreasing water supply for 

drinking water and agriculture 

 Agriculture: adversely affects crop progress and soil moisture 

and therefore food supply 

 Psychological effects 
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 Changes in fish 

populations & 

mercury

 Algal blooms

 Reduced dissolved 

oxygen

 Incomplete mixing

 Increased vectors

 Invasive species/ 
northern expansion of 
organisms



 WHO DFID

 FIVE KEY CONCLUSIONS OF THE VISION 2030 STUDY
 1. Climate change is widely perceived as a threat rather than an 

opportunity. There may be significant overall benefits to health and 
development in adapting to climate change. 

 2. Major changes in policy and planning are needed if ongoing and 
future investments are not to be wasted.

 3. Potential adaptive capacity is high but rarely achieved. Resilience 
needs to be integrated into drinking-water and sanitation management 
to cope with present climate variability. It will be critical in controlling 
adverse impacts of future variability. 

 4. Although some of the climate trends at regional level are uncertain, 
there is sufficient knowledge to inform urgent and prudent changes in 
policy and planning in most regions.

 5. There are important gaps in our knowledge that already or soon will 
impede effective action. Targeted research is urgently needed to fill 
gaps in technology and basic information, to develop simple tools, and 
to provide regional information on climate change.



 Green infrastructure

 Grey infrastructure
 Rainwater storage

 Emergency Preparedness
 Disaster risk and reduction management

 Individual Strategies
 Water treatment and reuse

 Water conservation

 Desalination

Green subdivision

Mangrove plantation





 Six water springs along the slope of Mt. Banahaw

 Uncontrolled application of pesticides

 Houses and piggeries with poorly constructed septic 
tanks

 Pipelines are 50 years old or more











 Positive for total coliform 
and fecal coliform







 Climate change is a real threat

 Impacts on water, food and health are 
already felt in country

 Climate adaptation and resilience are 
needed

 Water treatment technologies are available 
but safe water innovation is needed for 
disaster preparedness



susan.gallardo@dlsu.edu.ph


