


GEOHAZARD ASSESSMENT OF MOUNTAIN QUARRY SITES  
IN BARANGAY POBLACION VI, CORON, PALAWAN 

 
QUARRY AREAS ASSESSED: (1) Quarry Areas of Ms. Bella C. Tiotangco and Mr. Alfredo D. Batul  
          (2) LGU Compound Quarry Site 

 
INTRODUCTION  
 
In compliance with the instruction of the Mines and Geosciences Bureau (MGB) MIMAROPA 
OIC-Regional Director Edwin M. Mojares, a team of geologists from the Geosciences Div. 
conducted a rapid geohazard assessment of the quarry areas in Brgy. Poblacion VI, Coron, 
Palawan on March 28, 2022. The main objective of the survey is to assess the ground 
condition of the quarry sites and to determine potential risks  associated with landslide and 
other forms of mass movements. 
 
BACKGROUND 
 
Based on available satellite imagery taken from Google Earth™ (Error! Reference source not 

found.) the quarry of Ms. Bella C. Tiotangco has already been operating before March 2012. 

Judging from the Notice to the Public (Error! Reference source not found.) posted outside 

the quarry gate, the Mountain Quarries of Bella C. Tiotangco and Alfredo D. Batul located in 

Sitio Lamud, Brgy. Poblacion 6 were granted Environmental Compliance Certificates on 

October 14, 2009 and November 23, 2009, respectively. Operations within the permit area of 

Bella Tiotangco were presumed to have started around the same period. Quarry operations 

have continued with noticeable changes along the northwestern portion of the quarry area 

as seen on the satellite imageries taken in March 2012, January 2014, and Nov. 2018. 

Comparing the satellite images from December 2019 and November 2021 shows a significant 

expansion of the quarry operation at the northern portion outside the permit area of Ms. 

Tiotangco (Figure 2). The quarry area as seen from the final satellite image was deemed 

accurate as of the time of inspection.  

 

Photo 1A. Notice to the Public posted outside the quarry permit area of Bella C. Tiotangco and Alfredo D. Batul 



 

Figure 1. Google Earth™ satellite images taken March 2012 to November 2021 showing  
                                    the location of the quarry areas. 
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In Figure 2, the ECC area of Mr. Batul’s quarry site is adjacent to the northern boundary of 
Ms. Tiotangco’s permit area. The total excavated area outside the quarry permit area of Ms. 
Bella C. Tiotangco is approximately 1.1547has and about 0.7385ha of it falls within the project 
area indicated in the ECC of Alfredo D. Batul. Moreover, the Quarry Permit Application No. 
QPA-(PLW)-06 of Mr. Alfredo D. Batul is in conflict with the Exploration Permit Application 
(EPA) of Oriental Synergy Nickel Corp. under EPA No. IVB-276. 
 

Figure 2 



Conversely, the satellite pictures show that the quarry operations in the stadium area (LGU 

Compound quarry site) started sometime after November 2018 as it only showed up on the 

next satellite image taken on December 2019 . The final satellite image dated November 2021 

(Figure 2) shows the final extent of the quarry operations as checked from the inspection 

conducted this March 28, 2022. 

 
SITE GEOLOGY  
  
The rocks of Busuanga Island are mainly made from the cherty rocks from Liminangcong 

Formation (Late Permian to Late Jurassic age) and sandstone rocks of Guinlo Formation 

(estimated Late Jurassic to Early Cretaceous age). Within the Barangay Poblacion 6, the 

subsurface materials in two quarry areas (Bella Tiotangco quarry area and LGU compound 

quarry area) are made from fragmented rocks held together by sandstone, with fragment size 

ranging from pebble-size to mega-boulder-size in various fragmental textures. 

The observed rocks from Liminangcong Formation include massive chert, thinly-bedded chert, 

alternating thin beds of mudstone-chert, and fragmented medium-bedded chert boulders 

held together by black sulfur-bearing mudstone. Meanwhile the observed rocks from Guinlo 

Formation are feldspar-rich arkosic sandstone and chert lithic arenite.  

The varying fragmental textures (breccia textures) comes from the varying proportion of 

sandstone holding the pebble/boulder fragments. Near the entrance to the stadium 

construction site, the sandstone proportion dominates the texture (with pebble-sized chert 

rock fragments floating in clayey weathered sandstone matrix), while near the construction 

site, the sandstone proportion are almost nil (with the mega-boulder-sized rock fragments 

are piled together and patchy occurrence of sandstone between the boulders). 

 

 

Photo 1-B Pile of mega-boulders behind the stadium construction area. The mega-boulders are made from 

thinly bedded chert, brecciated bedded-chert in black mudstone, alternating very thin beds of chert and 

mudstone, and arkose sandstone and chert lithic sandstone. 

Thinly bedded chert 

Massive sandstone 

Fragmented chert-

in-black mudstone 



 
Photo 1-C Various textures of fragmented rocks in the area. Left, boulders set in sandstone (weathered into 

soil) behind construction gravel pile near the entrance. Right, mega-boulder and boulder on top of the cliff 

behind the stadium construction area. 

The cherty rocks of Liminangcong Formation are both mechanically and chemically competent 

rocks, but bedding planes within the rock and interbeds with soft mudstone may weaken the 

mechanical rock strength. The feldspar-rich arkosic sandstone (a member of Guinlo 

Formation) easily weathers into soft, friable, chalky white rock, and with further weathering 

turns into clayey powdery soil. Such high contrast between indurated and friable rocks and 

the various fragmental textures of the subsurface material makes the geotechnical properties 

of the rock highly variable in the area.  

 
 
 
GEOHAZARD ASSESSMENT :   
 

As a result of investigation conducted in the quarry sites in Barangay Poblacion 6, it 

wasobserved that the significant geologic hazard identified in the quarry area is mass 

movement/landslide hazard. 

Mass movements or mass wasting refers to downslope movement of soil and/or rock 
under the action of gravity, which occurs in many forms. One typical name for mass 
movement is landslide. Triggering factor is either heavy rain event or earthquake. 
Ground vibration caused by passing vehicles may also ultimately trigger landslide. 

 
(1)  Quarry Permit Area of Bella C. Tiotangco 
 

Cut slopes along the quarry area of Bella C. Tiotangco and Alfredo D. Batul in Sitio 

Lamud, Brgy. Poblacion 6 were assessed to be highly prone to landslides mainly due 

to the steep slopes with dip angles of at least 60° to almost vertically dipping. Most of 

the quarry area is underlain by chert, which shows extreme physical weathering and 



alteration into clay. The chert sometimes exhibits daylighting beds (Photo 2) that 

could lead to slope failure in the form of rockslides. The lithology features extreme 

physical weathering as seen from the material which is unconsolidated in most 

exposures (Photo 3). The loose material is incised by surface runoff during rainfall 

events forming numerous gullies which could lead to slope failure. Heavy fracturing 

(Photo 4) was observed in some portions which aggravates weathering of the 

lithology. Previous mass movements resulted to some uprooted vegetation in the 

higher elevations, particularly in the western portion. The road within the quarry area 

is covered in loose gravel, which is easily disturbed. Residential houses situated west 

of the quarry site (Photo 5) may possibly be affected by landslide hazards due to their 

close proximity.  

 

Photo 2. Daylighting chert beds were observed along particular slope faces. 

 

 

Photo 3. Majority of the slopes are comprised of thick, unconsolidated material. 



 

Photo 4. Highly fractured, weathered chert. 

 

 

Photo 5. There are houses west of the quarry area which may be affected by landslide hazards. 

 

Based on the landslide susceptibility database of Coron Municipality updated in March 

2022, the quarry area has moderate to very high susceptibility to landslide and other 

forms of mass wasting.  

 
(2)  LGU COMPOUND QUARRY AREA 

The stability of rock mass in the quarry area is governed by the orientation and inclination 
of geological discontinuities particularly joints, shear zones, faults, beddings etc. that 
divide the rock body into a rock mass and by the slope gradient. Geological structures are 
one of the important parameters in landslide hazard mapping. The joint orientation and 
degree of rock fracturing in relation to the slope face are considered crucial in the 
structurally controlled failure mechanism.  



The widespread deposition of loose and unconsolidated sediments at the foot of the 
entire stretch of the disturbed slopes was noted during the site visit. Sediment size varies 
from clay to boulder (some sediments reach up to around 1 meter along its longest 
axis)(Error! Reference source not found.).The presence of these deposits infers recent 
and continuous mass movement occurrences in the area.  

Potential slope failures and landslide on rock cut slopes are in the form of rock fall, 
toppling, and earthflow. Based on actual mapping in the quarry area,  the steeply sloping 
to almost vertical cut slopes walls comprising of heavily fractured rocks are highly 
susceptible to mass movement. The susceptibility of the rock mass to landslide is 
aggravated by the steeply dipping to almost vertical beds of the Liminangcong Rock 
Formations (Error! Reference source not found.). These rock mass characteristics of the 

Tension crack 

Photo 7. A tension crack was observed on the slope indicating slope 
instability. 

Beds with vertical 

 dip angle 

Talus deposits 

Photo 6. Development of talus deposits at the foot of a disturbed slope. 
Sediment size varies from fine-grained to boulder-sized sediments. Also 
shown are the chert bedrock with almost vertical dip angle. 



Liminangcong Formation make it prone to rock toppling, which was observed at the 
quarry site. 

 

Overhanging rocks, which are prone to rock fall, were also observed in the area (Error! 

Reference source not found.). Vertical slopes with thick soil covers are also prone to earth 

fall/earth flow when incessant rainfall due to extreme weather condition affects the area.   

Erosion due to surface water flow was evident during the site visit. A gully with an 

approximate average depth of about one (1) meter traverses the elevated areas of the 

vicinity and heavily scours a slope near the construction area (Photo 8). The said slope is 

composed of weak and highly weathered materials, which are susceptible to erosion. 

Photo 9 Stadium (Sports Complex Facility) 
under construction located in LGU 
Compound at Brgy Poblacion 6, Coron, 
Palawan 

Gully 
Scouring 

Soil slip 

Photo 8 a. A gully that traverses the elevated areas in the quarry site; b. Scouring and mass 
movement near the construction site which were caused by the continuous surface water flow 
along the gully; and c. Minor soil slip at the base of almost vertical slope 

A B 

C 



Similarly, minor soil slips were also noted in other slopes in the area with the same earth 

materials. These small erosion features may develop into larger and more destructive 

landslide occurrences through time.  

 

RECOMMENDATIONS: 

In view of the above findings, it is recommended that slope stabilization should be undertaken 
during rehabilitation of the quarry areas in Barangay Poblacion VI, Coron, Palawan. Mass 
movement events in steep slope faces can be avoided by employing engineering techniques 
to make the slope more stable. Oversteepened slopes for example, could be graded or 
terraced (benching) to reduce the slope to the natural angle of repose. Certain slopes may be 
stabilized through the following measures (1) resloping of unstable weathered materials in 
upper part of slope; (2) removal of overhanging rocks; (3) removal of trees growing in cracks; 
and (4) hand scaling of loose blocks in shattered rock. Surface drains and landscape design 
are normally used to direct surface runoff away from the head and toe of cut slopes and to 
reduce infiltration and erosion in and along a potential unstable mass. Finally, it is also 
strongly recommended that landscaping should be carried out for aesthetic purposes. 

 

Prepared by: 

 

MGB MIMAROPA GEOHAZARD TEAM
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DENR stops illegal quarry operations in Coron
mountain
By Patricia Laririt and Aira Genesa Magdayao -  July 08, 2020

(Quarrying operation in Mt. Dipulao, Barangay 6 Coron. Contributed photo)

The Department of Environment and Natural Resources (DENR) has stopped a large-scale quarrying

operation in Coron that has been cutting a large swath of mountain as filling materials for a reclamation

project and several government infrastructure projects.

A local DENR official told Palawan News a notice of violation (NOV) on the project was issued by their

Environmental Management Bureau (EMB), prompting them to stop the quarrying activities.

Development Management Officer (DMO) Pete Velasco of the Community Environment and Natural

Resources Office (CENRO) said that they have ordered the contractor of the project undertaking the

quarrying activities to stop their operations.

“Bale nagsulat kami sa kanila nang dalawa noong May pa. Ngayon lang, kinausap na lang namin sila na

huminto. Nag-issue rin ang EMB ng notice of violation noong June 23,” Velasco told Palawan News.

- Advertisement -

 

 

https://palawan-news.com/author/patricia-laririt-and-aira-genesa-magdayao/
https://i0.wp.com/palawan-news.com/wp-content/uploads/2020/07/coron-quarry.jpg?fit=750%2C422&ssl=1
https://palawan-news.com/




(The DENR stoppage order posted on the quarry road. Contributed
photo)

 

Joint government projects

Velasco told Palawan News that the quarry materials are being utilized for an ongoing reclamation project

of the provincial government and several infrastructure projects of the municipal government.

 

https://i0.wp.com/palawan-news.com/wp-content/uploads/2020/07/coron-quarry3.jpg?ssl=1




(A portion of the ongoing Coron bay reclamation. Contributed photo)

“Dalawa ang tinatambakan diyan. Isa ‘yong sa project ni Gob [JCA], ‘yong Coron Bay Development Project,

at ‘yong isa, ‘yong para sa public market na project naman ng LGU,” Velasco said.

However, upon confirming with Provincial Information Officer Winston Arzaga if this was indeed a project of

the current provincial administration, he said that to his knowledge, it is a project of the Coron local

government unit (LGU).

“Wala kaming feedback doon. Project daw iyon ng LGU Coron. Malaking project daw ‘yon. Actually, alam ko

LGU ‘yon, eh, ‘di ko alam, wala akong info doon,” Arzaga told Palawan News.

“Pero alam ni Mayor [Mario T. Reyes] ‘yan. Alam niya ‘yan,” he added.

Palawan News has so far been unable to reach the office of Mayor Reyes. However, a councilor has told

Palawan News that the project did not go through the Sangguniang Bayan of Coron.

Luchie Cabantoy, Coron municipal councilor and chair of the Sangguniang Bayan’s committee on

infrastructure, told Palawan News that the quarrying activity has no permit issued by either the DENR or

the Palawan Council for Sustainable Development (PCSD), including an environmental compliance

certificate.

 

https://i0.wp.com/palawan-news.com/wp-content/uploads/2020/07/coron-quarry1.jpg?ssl=1




(A quarry operator’s truck delivering quarry materials to the reclamation site. Contributed photo)

“Alam naman natin na kahit government project ‘yan ay dapat dumadaan ‘sa tamang proseso. Dapat may

matatanggap kami na document from the barangay and others for the endorsement. But, being a

chairman of the committee on infrastructure ay wala pa kaming nare-receive na documents from the

project. Sa level ng Sangguniang bayan ay wala pa rin pero hindi ko lang sigurado kung may advance

silang binigay sa Mayor’s Office,” Cabantoy said.

The Palawan Council for Sustainable Development Staff (PCSDS), which issues a special clearance to all

major development projects in Palawan, also confirmed that the quarrying activity was being utilized for

the ongoing reclamation project.

PCSD spokesperson Jovic Fabello, in an interview with Palawan News on July 6, noted that the private

contractors undertaking the quarrying have no permits.

“Wala ngang mga papeles ang contractor ng quarry, pero sa ngayon pino-proseso na nila. Iyong Dipulao na

quarrying, doon kinukuha ang panambak para sa reclamation site sa town proper,” Fabello said.

Fabello did not explain why the project was allowed by the PCSD to go on without securing the proper

permits.

Asked who are the contractors involved in the project, Velasco stated:

“Basta ang isa, Mercado ang may-ari. ‘Yong isa naman, BCT name ng company. Hindi ko alam ang ibig

sabihin ng BCT,” said Velasco.

 

https://i0.wp.com/palawan-news.com/wp-content/uploads/2020/07/coron-quarry2.jpg?ssl=1
























 

 

 

 

 

 

 

 

 

Annex C  

Copies of the Actions Taken on the Article posted in 

the Palawan News 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 
 
 
14 July 2020 
 
MEMORANDUM 
 
FOR  : THE PENRO AND  

CONCURRENT PMRB CHAIRMAN 
Provincial Environment and Natural Resources Office 
Sta. Monica, Puerto Princesa City 

   Province of Palawan 
 
FROM  : THE REGIONAL DIRECTOR 
   This Office     
 
SUBJECT :  ILLEGAL MOUNTAIN QUARRY OPERATION IN CORON, 

PALAWAN 
 
This refers to the attached copy of the Palawan News article published on 08 July 
2020 titled “DENR Stops Illegal Quarry Operations in Coron Mountain.” 
 
Based on the said article, an alleged illegal quarrying operation in Coron has been 
cutting a large swath of mountain as filling materials for a reclamation project and 
several government infrastructures projects. 
 
In this regard, this Office requests that the volume and classification of the 
extracted materials be assessed for the imposition of proper taxes.  Your Office 
may dispatch Engr. Lister Sianen (Mining Engineer) and Mr. Kevin Kenneth Perez 
(Geologist) assigned in the Community Environment and Natural Resources 
Office – Roxas and Taytay, Palawan in this undertaking. 
 
For further action. 
  
 
 
ROLAND A. DE JESUS, CESO V 

 
 
Noted: 
 
 
 
MA. LOURDES G. FERRER, CESO IV 
Regional Executive Director 
Department of Environment and Natural Resources 
MIMAROPA Region 
 
 
 
Enc’l: As stated 

  
  



























 

 

 
 
 
 
28 July 2020 
 
MEMORANDUM 
 
FOR  : THE PENRO AND  

CONCURRENT PMRB CHAIRMAN 
Provincial Environment and Natural Resources Office 
Sta. Monica, Puerto Princesa City 

   Province of Palawan 
 
FROM : THE REGIONAL DIRECTOR 
   This Office     
 
SUBJECT :  ESTIMATION OF EXTRACTED MATERIALS ON THE 

ILLEGAL MOUNTAIN QUARRY OPERATION IN 
CORON, PALAWAN 

 

Attached is a copy of the report prepared by the Geosciences Division of this 
Office on the estimated extracted materials on the illegal mountain quarry 
operation in Coron, Palawan. 
 
Based on pre and post-contours of the subject area, as well as verification 
points obtained in the field by the Community Environment and Natural 
Resources Office-Coron, the estimated extraction volume is computed at 
579,571 cubic meters or equivalent to 1,622,800 tons using the 2.8 specific 
gravity of the silicified sandstone materials. 
 
For your information and further appropriate action. 
 
 
 
ROLAND A. DE JESUS, CESO V 

 
 

 
Enc’l: As stated 
 
 
cc: The Regional Executive Director 
 Department of Environment and Natural Resources - MIMAROPA Region 
 
 The CENRO-Coron 
 Community Environment and Natural Resources Office 
 Brgy. 5, Coron, Palawan 
 
 

 



Estimation of Extracted material in Coron Palawan 

 

An initial calculation of the extracted materials was based on pre- and post-contours of the subject area 

as well as verification points obtained in the field by CENRO Coron. Using the post-excavation satellite 

images, the perimeter of the excavation was deduced and the assignment of subgroups according to 

elevation changes was executed. Mean elevation change values of each subgroup was calculated and 

multiplied to its area. The result is the volume computation of changes in the terrain due to varied level 

of excavation. The estimated extraction volume is 579,571 cubic meters or equivalent to 1,622,800 tons 

using the 2.8 specific gravity of the silicified sandstone materials while the area used for this operation 

is approximately 7.5 hectares. 

 

It must be noted that other subgroups did not coincide with verification points which may cause some 

deviation to actual values. Further investigation and more verification points could easily correct this. 

 

Provided below is a table of the area and volume computations of the estimation subgroups. 

 

 



 





 

 

 

 

 

 

 

 

 

Annex D  

Copies of the Actions Taken on the complaint of Ms. 

Inya Gonzales 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 













































































 
 
 

 
 
 
 

 
 
 

Annex E  
Notice to the Public Signages 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 



 



 
 
 

 
 
 
 

 
 
 

Annex F  
ECC of Mr. Alfredo D. Batul 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 













 
 
 

 
 
 
 

 
 

Annex G  
 Area Status evaluation issued on 04 December 2009 
on the Quarry Permit Application No. QPA-(PLW)-06 

of Mr. Alfredo D. Batul. 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 







 
 
 

 
 
 
 

 
 

Annex H 
Existing permits issued in the province of Palawan as 

of September 25, 2020). 

 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 











 
 
 

 
 
 
 

 
 

Annex I  
Memorandum dated 24 May 2021 issued by this 

Office. 
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