.. "DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES
KAGAWARAN NG KAPALIGIRAN AT LIKAS YAMAN

BAGONG PILIPINAS

MEMORANDUM

TO/FOR : The Undersecretary
Field Operations - Luzon, Visayas, and Environment

The Director
Mines and Geosciences Bureau
Environmental Management Bureau

The OIC Director
Policy and Planning Service

FROM : The Undersecretary
Policy, Planning and International Affairs

SUBJECT. DIRECTIVES OF THE SECRETARY DURING EXECOM MEETING
NO. 2024-07 HELD ON 20 FEBRUARY 2024 REGARDING THE
UPDATE ON THE KARST STUDY IN RELATION TO THE
MORATORIUM LIFTING OF ECC IN BORACAY

DATE AR 01 2024

In the discussion of the agenda regardlng the Update on the Karst Study in .
relation to the Moratorium lifting of ECC in Boracay, during Executive Committee
Meeting No. 2024-07 held on 20 February 2024, the Secretary instructed " the
following:

1. Make Engineering Geological and Geohazard Assessment (EGGA) a
precondition in the issuance of ECC. The EGGA Report must be reviewed
by the MGB and EMB

2. PENRO and CENRO/MENRO to be included in the Levelling Off Meeting
with the Aklan LGU to be held in the 1st week of March 2024.

3. Explore possible collaboration with the DPWH regarding the engineering
solutions specifically on guidance to building codes and possible public
infrastructure. These interventions can be introduced to sustainably
manage the ecotourism sites.

4. On the first slide of the presentation on the Integrated Geologic,
Geophysical, and Coastal Vulnerability Assessment of Boracay lIsland,
under the Conclusion and Recommendations (Slide No. 29), interchange
the positions of bullet one which focuses on the recommendation of
minimizing sinkhole risks in Boracay’s karts areas through cost-effective
drainage control and bullet two which underlines EGGA as a precondition
and an additional requirement of the Environmental Impact Assessment
(EIA) process prior to the issuance of the Environmental Compliance
Certificate (ECC).



5. Explore a possible collaboration with LGU (Governor and Mayor), MPDO,
PPDO, MENRO, CENRO on coming up with a comprehensive plan for
areas that are sensitive to specific environmental conditions.

6. Summarize and list down issues and possible interventions to be
presented to LGUs (Governor and Mayor), MENRO, CENRO, DOT, and
other concerned offices/agencies.

Relative thereto, please submit report of compliance to the above-cited
directives to the Office of the Chief of Staff via email to osec@denr.gov.ph, copy
furnished ouppia@denr.gov.ph, and policy@denr.qov.ph.

ATTY. S R. LEONES

MEMO NOe. 2024 = 204
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OBJECTIVES

The comprehensive study in Boracay Island aims to:

Provide baseline information and understanding
of the island's geological features;

Offer insights into the subsurface layers
through geophysical surveys;

Identify hazard areas and generate hazard
maps based on the baseline information and
geophysical surveys; and

Evaluate the coastal (physical) <:_=m_1m_c__:< of
the Island.
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GEOLOGY OF BORACAY ISLAND AND ITS RELATIONSHIP TO
KARST DEVELOPMENT
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Active deformation in
Central Visayas
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. . . . Clockwise rotation for Negros, Cebu and Bohol following
Active deformation in Central <_mm<mm collision; Boracay falls outside but near to the collision
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Collapsed section? Reactivation of the
dissolution process
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SIDENCE SUSCEPTIBITY OF BRAY, BALABAG, BORACAY IS

A A s0lxion sinkhole was identified which Is part of Wetiand
No. 2. 1 s siuated adjacent to the entrance of the Dark

Bk s observed St s palon of Lopws ks road s
graduaby subsiding as manifesed by the tenslon cracks.
C. A vertical displacement of abcut 1 inch was noted while a

horizontal separation of about 2 Inches ie evident.
D. are alreadly

M A cover subsidence sinkhole covared with small shrubs, vines and grassed
=, | is adjacent to Las Srisas Resort A sepbc tank is situaied within the
sinkhola
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Ground validated cover subsidence sinkhola from LIDAR and threshold data. A 3-floor bilding with several apastment waits is
buik on tha sinkhols. Soil matarials are slowly sagging expasing the foundation of the buikiing. Rainwater from the road and the
sumounding areas pools the base of the bullding. Vegetation such as gabi indicates that the area is usually water-laden. It is
also observed that the road is sightly tiied towards the building.
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OBSERVED ACTIVE
SUBSIDENCE IN BORACAY
ISLAND
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SUBSIDENCE IN BORACAY ISLAND, MALAY, AKLAN
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GEOPHYSICAL SURVEY i
Barangay Yapak Near Wetland No. 1
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GEOPHYSICAL SURVEY R

Front of Elizalde’s Guesthouse, White Beach, Barangay Balabag
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Philippines and vicinity: As much as 3x of e
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SHORELINE SHIFT MAP

BORACAY ISLAND, MALAY MUNICIPALITY, AKLAN PROVINCE
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COASTAL HAZARD ASSESSMENT
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NEWS fikered By Topstories

Boracay implements stricter
' penatlties against sand thieves
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CONCLUSION AND RECOMMENDATIONS

Sinkholes are the primary karst features in Boracay. Therefore, the most
cost-effective way to reduce sinkhole risks is by controlling drainage.
This involves preventing any new water inputs into the soil profile. Such
inputs are typically caused by increased runoff from concrete or asphalt
surfaces, poorly located soak ways, broken drains and pipelines,
unmanaged storm water, or the removal of topsaoil.

Prior to any construction of major infrastructures requiring ECC in all
portions of Boracay island, an Engineering Geological and Geohazards
Assessment (EGGA) should required to be undertaken by the proponent
by the EMB, per DENR AO2000-28 and MC2000-33. The corresponding
report (EGGAR) should be submitted and thoroughly reviewed by the
MGB. As a note, the EGGA is an additional requirement of the EIA
process BEFORE the issuance of the environmental compliance
certificate (ECC) or any infrastructure development. It should not be
a post-ECC conditionality.




CONCLUSION AND RECOMMENDATIONS

In the EGGA report (EGGAR), the project proponent should be able to document
in detail the geological hazards (i.e., future climate-change effects such as
sea-level rise) based on scientific principles and methods. This should also detail
the condition of the subsurface using borehole data. The EGGAR should be
very clear and specific about the measures (both structural and
non-structural) that need to be implemented in order to mitigate
geohazards and at the same time, avoid any untoward incident that could
affect neighbouring areas. The EGGAR is reviewed by the Mines and
Geosciences Bureau (Central and/or Regional). Coastal projects are reviewed by
the MGSD-MGB (CO).

Land developers and managers should make a concerted/coordinated effort
with the LGU to ensure proper management of groundwater resources. This
include avoidance of excessive withdrawal of groundwater that would lead to
enhanced ground subsidence and attendant increase in relative sea-level and
associated hazards (e.g., saltwater intrusion). Given that Boracay is a highly
populated small island with limited groundwater resources and prone to ground

subsidence, tapping of groundwater is not recommended.




CONCLUSION AND RECOMMENDATIONS

It is essential to educate all stakeholders and the general population
about the intricate relationships among beach processes of erosion
and sediment transport; pollution dispersion patterns; the role of
natural buffers (coral reefs and coastal vegetation), and
anthropogenic activities in marine, coastal and terrestrial areas. To
effectively implement and adhere to coastal erosion and proper land
development and management guidelines, it is vital to address any
misconceptions through a sustained information and education campaign
(IEC) to be conducted by the local government, alongside various
agencies of the DENR and other relevant agencies.

The LGU should ensure the protection and enhancement of natural
buffers, including coral reefs, seagrasses, and mangroves. The LGU
should strictly adhere to and implement existing laws related to the
preservation of these critical natural buffers.




CONCLUSION AND RECOMMENDATIONS

As net coastal erosion affects Boracay, implementing a setback zone of
at least 25 meters plus 5 meters from the highest high tide is
recommended (e.g., for future developments) in the beaches/coastal
plain in consideration of potential climate change effects, such as relative
sea level rise and ground subsidence. It should be noted that some
areas within Boracay show indications of subsidence related to the
dissolution features such as sinkholes and caverns.

Coastal developments in cliff-bounded areas should be avoided due
to the risk of slope failures (e.g., rock slides or rock falls). Further,
constructing at the cliffs edge, especially in the presence of a wave
notch at the cliff base, should be discouraged, as these areas are highly
susceptible to slope failure. Depending on the type of infrastructures and
the result of the geotechnical test of the subsurface, an easement from
the cliff edge should be established. At least 20-meter easement from the
edge of the cliff is often recommended, subject to change with the result
of the engineering/geotechnical results.




CONCLUSION AND RECOMMENDATIONS

Given Boracay's limited land area and relatively subdued or rolling
landscape, which limits sediment sources for coastal replenishment, it is
imperative for the Local Government Unit (LGU) and coastal managers
to ensure that any construction along the coast does not disrupt
natural sediment processes.

The hauling of beach sands, for building structures; covering
exposed tree roots and/or for recreational purposes such as
building sandcastles should be strictly prohibited due to the
environmental sensitivity of karstic terrains and the limited sediments
available for beach nourishment. This activity is prohibited under BP
265.

The LGUs, with the active participation of communities should make an
effort to revegetate coastal areas affected by previous storms or
subjected to cutting or burning. The vegetation serves as windbreaks
and help stabilize soils and beach sediments.




THANK YOU!

Lands and Marine Geological Survey Division MGB Central Office and Geosciences Division
MGB Regional Office No. VI




