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Knowledge

• Much of scientific 

understanding of 

volcanism was 

learned only in 

the past 35 

years.

– Eruption columns

– Pyroclastic 

Density currents



St. Pierre after the 8 May 1902 disaster
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27,000 yrs. based on carbon age dating 

(Newhall, personal communication – from 

Volentik, 2009 )

11,300 yrs – 18,000 yrs (Cabato et. al)

4,060 years Mariveles Volcano (Siebert and 

Simkin, 2007)

Geothermal activity
13 hot springs

Indication of an active hydrothermal system in 

sampled hot  springs (Ruaya, 1991)



A capable volcano or volcanic field is 

one that: 

(i) has a credible likelihood of experiencing 

future activity during the lifetime of the 

installation

(ii) has the potential to produce phenomena that 

may affect the site of the installation. The 

designation of a volcano as capable is not 

dependent only on the time elapsed since the 

most recent eruption of the volcano, but rather 

is dependent on the credibility of the occurrence 

of future volcanic eruptions. 

IAEA, 2012



What probability constitutes serious 

radiological consequences

In some States a value for the annual 

probability of 10-7 is used in the hazard 

assessment for external events as a 

reasonable basis to evaluate whether a 

volcano in the region could produce 

any type of activity in the future that 

could lead to serious radiological 

consequences(IAEA 2012).



Capable volcano



Potential sources of future 

volcanic activity
• Evidence of current volcanic activity 

includes historical volcanic eruptions, 

ongoing volcanic unrest, an active 

hydrothermal system (e.g. the presence of 

fumaroles) and related phenomena. 

• Evidence of an eruption in the past 2 Ma 

generally indicates that future volcanic 

activity remains possible 

IAEA, 2012



Potentially active



Natib Volcano

• 27,000 years (Newhall)

• 11,000 years (Cabato et al.)

• Active Hydrothermal activity

Dearth of information on eruptive 

activity but enough information to 

consider to proceed to stage 3



Mariveles Volcano

• 5000 years (Siebert and Simke, 2002)



Modern Pinatubo eruptions

• ~33,000 BC

• ~15,000 BC (Sacobia Eruptive Period)

• ~7000 BC (Pasbul Eruptive Period). Its eruptions were as energetic, 

if not as voluminous as the Inararo eruptions.

• ~4000–3000 BC (Crow Valley Eruptive Period). This and the 

Maraunot period's eruptions were smaller than the Inararo eruption 

but about 2 to 3 times as big as that of 1991 based on the 

pyroclastic flow runout distances and depths of valley filling.

• ~1900–300 BC (Maraunot Eruptive Period)

• ~AD 1500 (Buag Eruptive Period). Its eruptions were roughly the 

same size as those of 1991.

• 1990 eruption

Newhall and Punongbayan, 1996



Capable volcano



BNPP

Previously available hazard map



Updated Geological Map

of Southwest Mount Natib

Napot 

Point



Volcanic deposits















Nuee ardente advancing down 
the flank of Mt. Pelee. From 
Heilprin, 1908, The eruption 
of Mt. Pelee: Philadelphia 
Geographic Society, 72 p. 







Surge



2.5X vertical exaggeration









Hazards

• Lava flows

• Pyroclastic flows – at least 5 pyroclastic 

flow deposits

• Pyroclastic surge 

• Lahars



The probability of a future Natib eruption was 

calculated by Ebasco (1977) at 3 x 105 year-1 and to 

be an order of magnitude greater by Volentik et al. 

(2009) at 1 x 10-4 – 2 x 10-4 year-1, with a confidence 

level of 95%. These probabilities, together with 

Natib’s active volcanic hydrothermal system 

(Ruaya & Panem 1991), means that Natib has 

credible potential for future eruption. Volentik et al. 

(2009) estimated an even higher probability for a VEI 

(Volcanic Explosivity Index) 6 – 7 eruption of Mariveles 

Volcano: 3.5 x 10-4 – 6 x10-4 year-1, with a 95% 

confidence level.





IAEA, 2012



Pyroclastic Density Currents

• Considered as an exclusion condition at 

site selection stage?  YES

• Can effects be mitigated by measures for 

design and operation?  NO



Lava Flows

• Considered as an exclusion condition at 

site selection stage?  YES

• Can effects be mitigated by measures for 

design and operation?  NO





Lubao fault

Soria (2009) formally named it the

Lubao Lineament after the municipality where it is

best expressed and argued that despite high sedimentation

due to the Holocene eruptions of Mt

Pinatubo, the wetland–dryland boundary has been

maintained because it is an active fault. 

Soria (2009) estimated that vertical components of

motion at the lineament have dropped the southeastern

block by as much as 3.5 m over the past

1.5 ka, based on palaeosea-level reconstructions

from a peat layer taken in Lubao.















Geothermal Energy

Source: Youtube



Renewable Energy

• Renewable Energy Act (2008)

– “Accelerate the exploration and development 

of renewable energy resources such as, but 

not limited to, biomass, solar, wind, hydro, 

geothermal and ocean energy sources, 

including hybrid systems, to achieve energy 

self-reliance …”



Renewable Energy

• Climate Change Act (2009)

– “It shall also be the policy of the State to 

incorporate a gender-sensitive, pro-children 

and pro-poor perspective in all climate change 

and renewable energy efforts”







80 MW



143-494 MW



70-208 MW



60-270 MW





Advantages of Geothermal Energy 

to support industrialization

• We have the expertise in Geothermal

• We are rich in geothermal resources

• Disaster risk is very low

• Clean and renewable energy 

• Energy source from all parts of the 

Philippines (Luzon, Visayas, Mindanao)

• Potential of up to 1000+ MW

• Base load



Thank you for listening



Twenty-one time-series images from 19 March 2003 to 8 March 2006 
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Natib

Faults









Radon – Marikina Fault

















Capable volcano:

(1) may experience volcanic

activity during the performance period of the

nuclear installation;

(2) such an event has the potential to produce 

phenomena that may affect

the site of the nuclear installation (IAEA 2009).



Capability

• Age dates  

– 27,000 yrs. based on carbon age dating (Newhall, 

personal communication – from Volentik, 2009 )

– 11,000 yrs 

- 4,060 years Mariveles Volcano (Siebert and Simkin, 

2007)

• Geothermal activity

– 13 hot springs

– Indication of an active hydrothermal in sampled hot  

springs (Volentik citing Ruaya, 1991)



Annual probabilities of an 

eruption of Natib

• Ebasco (1977) at 3  X10-5 year-1

• Volentik et al. (2009) at 1 X 10-4–2 X 10-4 year-1, 

with a confidence level of 95%

+ Active hydrothermal system means it has 

credible potential for a future eruption



What probability constitutes serious 

radiological consequences

In some States a value for the annual 

probability of 10-7 is used in the hazard 

assessment for external events as a 

reasonable basis to evaluate whether a 

volcano in the region could produce 

any type of activity in the future that 

could lead to serious radiological 

consequences(IAEA 2009).



Capable volcano



Screening distance values 
the maximum distance from the source to the site at which each phenomenon could be a hazard

• Pyroclastic flow hazard – within SDV

• Pyroclastic surge hazard – within SDV

• Lahar hazard – within SDV

• Lava flow hazard – within SDV (nearest 
eruptive center 5 km away from the 
Nuclear reactor)







1982/12/29

Mw=5.5

Depth= 91.7 km



Capable faults are structures that are most 

relevant when evaluating the geological features 

of the site.  They are faults that have a 

significant potential for relative displacement at or 

near the ground surface

Criteria
1.Shows evidence of past movement of a recurring

nature within a period that it is reasonable to 

conclude that further movements at or near the 

surface may occur. In tectonically active

areas, where both earthquake data and geological data 

consistently reveal short earthquake recurrence intervals, 

periods of the order of tens of thousands of years may be 

appropriate.

.  



Capable faults are structures that are most 

relevant when evaluating the geological features 

of the site.  They are faults that have a 

significant potential for relative displacement at or 

near the ground surface

Criteria:

2.A structural relationship with another known 

capable fault has been demonstrated, such that 

movement at one may cause 

movement of the other at or near the surface.

.  





Conclusions – site not suitable

• Pyroclastic flow hazard – within SDV

• Pyroclastic surge hazard – within SDV

• Lahar hazard – within SDV

• Lava flow hazard – within SDV (nearest 
eruptive center 5 km away from the 
Nuclear reactor)

• Seismic hazard – seismically active area 
with the nearest identified fault 400 m 
away from the Nuclear reactor


