
 
 
 

1.0 CORPORATE DATA 
 
 

Name of Proponent: UNIVERSAL BASALT AGGREGATES CORP. 

Name of Project: Basalt Aggregates Project 

Main Office: No. 5-I Future Point Plaza 3, Panay Avenue 

Barangay South Triangle, Quezon City 

Project Site: Barangay Bacungan, Puerto Princesa City 

Palawan 

Contact Persons: STEPHEN P. TAN 
President 

09171369739 

 ALFRED TAN PE 
Plant Manager 
09177029523 

 
2.0 PROJECT DESCRIPTION 

 
2.1 PROJECT DETAILS 

 
2.1.1 Location 

 
The project site is located at Barangay Bacungan, Puerto 

Princesa City, Palawan. It is some 20 kilometers aerial 

distance northwest of the city proper. The processing plant 

seats at the intersection of 118°40'27.84" East Longitude and 

9°54'33.00" North Latitude (WGS84). 

Puerto Princesa is located 306 nautical miles southwest of 

Manila. It is bounded on the north by the Municipalities of San 

Vicente and Roxas and on the south by the Municipality 
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of Aborlan. Its western side faces the West Philippine Sea 

while in its eastern coast lays the Sulu Sea. 

 
Shown below are the photographs of the crushing plant of 

Universal Basalt Aggregates Corporation. 
 

 
Photo 1: Panoramic view of the crushing plant of Universal Basalt Aggregates 

Corporation installed at Barangay Bacungan, Puerto Princesa 
City, Palawan. 

PUERTO PRINCESA CITY 
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Photo 2: The jaw crusher and the plant hopper. 
 

 
Photo 3: The secondary and tertiary cone crushers. 

 

 

Photo 4: The vibrating screens. 



2024 ANNUAL EPEP 
MPP-002-2019-MGBMIMAROPA 
Universal Basalt Aggregates Corporation 4 

 

 
 

 
Photo 5: The crushed product conveyors. 

 
 

2.1.2 Estimated Capital Cost 
 

Capital Investment. The total capital cost amounted to 

₱17,000,000.00, which is distributed as follows: 
 

Table 1: Estimated Capital Investment 

Capital Investment Amount 

Fixed Investments ₱ 13,500,000.00 

Engineering and Administrative Cost 3,500,000.00 

Total Capital Investment ₱ 17,000,000.00 

Estimated Production Cost. The total cost of processing 

164,571 cubic meters of mountain (basalt) aggregates is ₱ 

94,968,146.00. This is translated to a unit production cost of 

₱ 540.62 (reckoned from an annual output of 175,666 cubic 

meters). The details of the projected production costs are 

presented below: 
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Table 2: Projected Annual Production Cost 

Items Annual Production Cost 

Payroll (Labor) ₱ 891,000.00 

Fringe Benefits 133,650.00 

Power 8,900,496.00 

Fuel 422,532.00 

Repair and Maintenance 660,000.00 

Overhead 522,000.00 

Raw Material 82,285,500.00 

Contingencies 1,152,968.00 

Total ₱ 94,968,146.00 
 

2.1.3 Mineral Commodity 
 

The project shall have an output of concrete aggregates 

(crushed basalt) with sizes of G-1 (plus 20-mm to minus 40- 

mm), 3/4-inch (plus 10-mm to minus 20-mm), 3/8-inch (plus 

5-mm to minus 10-mm) and S-1 (minus 5-mm). 
 

2.1.4 Estimated Annual Production 
 

The processing plant has a rated capacity of 300 metric tons 

per hour. The projected annual output of the plant is 175,666 

cubic meters based on its rated capacity and the hereunder 

parameters. 
 

 Efficiency of processing plant 80% 

 Equipment mechanical availability 80% 

 Average specific gravity of raw material 2.80 

 Abrasion loss 5% 

 Swell ratio 0.89 

 Working hours per day 8 hours 
 Working days per month 25 days 
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The mineral processing project is covered by Environmental 

Compliance Certificate No. ECC-OL-R4B-2018-0156 for a 

crushing plant with a processing rate of 850,000 metric tons 

per year. Please see Annex 2. 
 

2.1.5 Processing Operation 
 

The plant shall involve three stages of crushing and one stage 

of screening. The process flow is illustrated and discussed 

below. 

The Run-of-Quarry (minus 30-cm material) shall be dumped 

into the receiving hopper then fed thru a grizzly feeder to the 

primary jaw crusher. The natural fines from the grizzly shall 

be conveyed to the S-1 stockpile while the crushed materials 

shall be sent to the secondary cone crusher for further 

comminution. 

The materials from the secondary cone crusher shall be 

conveyed to the product screens, with openings of 40-mm, 

20-mm, and 10-mm. The plus 40-mm materials shall be sent 

to the tertiary cone crusher for auxiliary comminution. The 

crushed materials from this cone crusher shall be conveyed 

back to the product screens. 

The plus 20-mm to minus 40-mm materials shall be sent to 

the G-1 stockpile; the plus 10-mm to minus 20-mm materials 

conveyed to the 3/4-inch stockpile; and the minus 10-mm 

materials sent to the 3/8-inch stockpile. 

All the used wash water in the process shall be channeled 

through a culvert to the siltation pond. 
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Figure 1. Process Flow Diagram 

 
 

2.2 Access and Transportation 
 

2.2.1 Road 
 

The main modes of transport within the city are tricycles, 

jeepneys, taxis, and vans-for-hire (public utility vehicles). 

Provincial buses and jeepneys provide transport off the city. 

The project site may be reached from the city proper through 

the Puerto Princesa North Road leading to   Barangay 

Bacungan, thence, from the junction an all-weathered road of 

1.5 kilometers road. The products are delivered through 

dump trucks, passing in the barangay road going to the 
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highway – Puerto Princesa North Road. 

2.2.2 Air Access 
 

Puerto Princesa International Airport is within the city proper. 

Puerto Princesa is accessible by direct flights to and from the 

major cities of Manila, Cebu, Davao, Iloilo and Clark. 

2.2.3 Shipping 
 

The city is served by domestic passenger ferries to and from 

Manila and Iloilo at the Port of Puerto Princesa. 

2.3 Power Supply 
 

The power supply of the crushing plant complex is being supplied by 

two (2) units generating sets (1 unit 900kW and 1 unit 640 kW) with 

a total capacity of 1,540kW at continuous rating category. The 

crusher and other activities area powered by generators. These are 

used alternatively, average utilization is estimated at 187,200 

kwh/month. 

2.4 Water Supply 
 
Water is sourced from deepwell on site. NWRB permit shall be 

secured. Water requirement is about 2-3 cubic meters per day.  

 
2.5 Mineral Processing Equipment 

 
The processing plant established shall be producing 850,000 metric 

tons/year of crushed aggregates as indicated in the approved ECC. 

Attached in Annex 3 is the Permit to Operate of the equipment in the 

plant.  
 

2.6 Workforce Information 
 

2.6.1 Total Operational Workforce 
 

Eight (8) regular employees shall be hired for the project. 

Below is the operational workforce showing the position and 

number of personnel. 

https://en.wikipedia.org/wiki/Port_of_Puerto_Princesa
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Table 3: Operational Workforce 

Position Number of Personnel 

Plant Manager 1 

SHES Officer 1 

Control Panel Operator 1 

Loader Operator 1 

Plant Tender 4 
 

2.6.2 Organizational Chart 
Figure 2. Organization Chart 

 
2.6.3 Housing Options 

 
A bunkhouse was constructed to house the managerial staff 

as well as the rank and file employees. 

2.7 Development and Utilization Schedule 
 

2.7.1 Development Program 
 

The plant site encompasses 23,931 square meters of land 

owned by Johanne Borot with Transfer Certificate Title 

(TCT) No. 074-2016002174 duly covered by a 10-year 

Lease Contract dated September 14, 2018 between the 

landowner and Mr. Stephen Tan attached as Annex 4. 

The Site Development Plan is presented below showing the 

relative location of the processing plant and other allied 

facilities within the leased lot. 

Plant Manager 

SHES Officer 

Control Panel 
Operator 

Plant 
Tenders 

Loader 
Operator 
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Figure 3. UBAC Site Development Plan 
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There is an existing 1.5-kilometer access road leading to the 

site from the national highway. The quarry areas are just 

adjacent to the plant between 100 to 320 meters aerial 

distance away. The plant is operational since late 2019. 

The layout of the crushing plant is likewise shown below as 
Figure 4. 

Figure 4. Lay-out of Crushing Plant
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The first six (6) months after the granting of the Mineral 

Processing Permit was allotted for the Construction and 

Development Stage. The Gantt Chart below details the 

schedule of activities during this stage. 
 

Table 4: Gantt Chart of Construction and Development Stage 
 

Activities 
Month  

Status 
1 2 3 4 5 6 

Mobilization of equipment   Done 

Site development    Done 

Foundation preparation    Done 

Installation of processing plant    Done 

Construction of allied facilities    Done 

Construction of settling ponds    Done 

Test run and debugging   Done 

2.7.2 Production Program 
 

The primary source of basaltic material to be fed to the plant 

is from several quarry permit areas within its vicinity, under 

the following names: 
 

Table 5: Sources of Raw Materials 

Permit Holder Quantity Allowed 

Johanne Borot 49,999 cu. m. 

Annivie Alcosaba 49,999 cu. m. 

Marieta Atud 49,999 cu. m. 

Madelyn Digo 49,999 cu. m. 

Joseph Repuerzo 49,999 cu. m. 

Total 249,995 cu. m. 
 

The processing of mountain aggregates is thru a 

300  MTPD  capacity  wet  processing plant equipped with 
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three-stage crushing and one-stage screening. At the end 

of the line are four stockpiles for the finished products of 

crushed G-1, ¾-inch and ⅜-inch, and natural fines (S-1). 

It is expected that commercial operation shall commence 

six (6) months after the granting of the MPP.  The projected 

production for Year 1 is 87,833 cubic meters at a raw 

material feed of 82,285.50 cubic meters. 

There is no significant value-heritage and cultural 

establishments surrounding the premises. 

 
 

3.0 ENVIRONMENTAL IMPACTS AND CONTROL 
 

Table 6: Summary Matrix of Environmental Impacts and Control 

 
Activity 

Affected 
Areas 

 
Foreseen Impacts 

 
Mitigating Measures 

Estimated 
Budget 

Water Resources 

Processing Forest 
lands 

Used wash water 
may cause siltation 
of the adjacent 
forest lands if not 
properly contained 
and managed. 

Used wash water from 
the plant shall be 
discharged to the 
settling ponds where it 
is decanted before it is 
recycled to the 
process. 

₱ 96,000.00 
Maintenance 
of slime 
impounding 
system 

Surface run-off 
during heavy rains 
may carry the silt 
from the raw 
material stockpile 
to the nearby 
surface water 
body. 

The surface run-off 
shall be collected at 
the peripheral drainage 
canal (with silt traps) 
that shall discharge to 
the settling ponds. 

₱ 30,000.00 
Maintenance 
of peripheral 
drainage 
canal and silt 
traps 
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Activity 

Affected 
Areas 

 
Foreseen Impacts 

 
Mitigating Measures 

Estimated 
Budget 

Processing Ground 
water 

Contamination of 
water resources 
and spread of 
water borne 
disease due to 
improper 
sewerage, solid 
waste and 
hazardous waste 
handling. 

Sewerage and septic 
tanks shall be 
constructed to prevent 
contaminating ground 
water. 

Integrated in 
the plan of 
operation 

Implementation of solid 
waste management 
program. 

₱ 10,400.00 

A hazardous waste 
storage facility (HWSF) 
shall be constructed 
and maintained. 

₱ 12,000.00 
Maintenance 
of HWSF 

Noise 

Processing Residents Noise generated 
by the processing 
plant and other 
equipment 

Plant operation shall 
be limited to a single 
shift of 8:00 AM to 5:00 
PM to reduce nuisance 

Integrated in 
the plan of 
operation 

Planting of trees along 
the periphery of the 
plant compound shall 
serve as sound barrier 
(to dampen sound 
migration). 

₱ 10,000.00 
Tree planting 
with care and 
maintenance 

Haulers shall be 
instructed to strictly 
observe 20 KPH speed 
limit when cruising 
along populated areas 

Integrated in 
the plan of 
operation 
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Activity 

Affected 
Areas 

 
Foreseen Impacts 

 
Mitigating Measures 

Estimated 
Budget 

Air Quality 

Hauling of 
raw feed 
and 
processed 
products 

Residents Dust generated 
and smoke emitted 
by haul trucks 

Daily water spraying of 
the haul road shall be 
done during summer to 
reduce dust migration. 

₱ 78,000.00 

Quarterly maintenance 
of generators / heavy 
equipment shall be 
made to avoid emission 
of harmful gas. 

Integrated in 
the plan of 
operation 

Haulers shall be 
instructed to strictly 
observe 20 KPH speed 
limit. 

Integrated in 
the plan of 
operation 

Provision of dust mask 
to plant workers and 
operators. 

Integrated in 
the plan of 
operation 

Processing Residents Dust generated 
during crushing 
and screening of 
aggregates 

Water sprinklers are 
installed in the 
processing plant where 
the generation of dust 
is greatest. 

Integrated in 
the plan of 
operation 

Planting of trees along 
the periphery of the 
plant site shall reduce 
wind velocity and 
minimize dust 
mobilization. 

₱ 10,000.00 
Tree planting 
with care and 
maintenance 
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Activity 

Affected 
Areas 

 
Foreseen Impacts 

 
Mitigating Measures 

Estimated 
Budget 

Social Issues 

Processing Residents 
 

Conduct of continuous 
and meaningful 
consultation to inform 
the concerned 
stakeholders of the 
proponent’s programs 
in terms of assistance 
in the improvement of 
the host communities. 

₱ 6,600.00 
Meeting with 
concerned 
stakeholders 

The facility has siltation pond, Discharge Permit is applied, wastewater quality will be 
tested as per DENR General Effluent Standard DAO 2016-18. 
 

4.0 APPROACH AND SCOPE OF ENVIRONMENTAL MONITORING PROGRAM 
 

4.1 Monitoring 
 

Monitoring shall be undertaken in accordance with the following 

environmental monitoring program. 
 

Table 7: Summary Matrix on the Approach and Scope of Environmental Monitoring 
Program 

Sources of 
Impacts 

Parameters 
Considered 

Purpose of 
Monitoring 

Monitoring 
Methods 

Monitoring 
Locations 

Monitoring 
Frequency 

Mineral pH level, To determine if Water Clear water Quarterly 
Processing TSS, TDS additional sampling pond  
Operation and oil & environmental    

 grease control measures    
  are to be adopted    
  to remedy the    
  inadequacy of    
  implemented    
  mitigating    
  measures.    
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Sources of 
Impacts 

Parameters 
Considered 

Purpose of 
Monitoring 

Monitoring 
Methods 

Monitoring 
Locations 

Monitoring 
Frequency 

 
Volume of To determine the Ocular Settling Weekly in 
slimes volume of slimes inspection ponds normal 
impounded collected to   weather 
in the schedule the   and daily 
settling desilting.   during 
pond.    heavy rains 

Drainage Integrity and To determine if the Ocular Silt traps Weekly in 
and effectiveness control structures inspection and normal 
Erosion of drainage need modification  peripheral weather 
Control and erosion and maintenance.  drainage and daily 

 control   canals during 
 measures    heavy rains 

 
Survival rate 
of planted 
trees and 
other 
vegetation 

To see appropriate 
care and 
maintenance 

Ocular 
inspection 

Planted 
saplings 

Weekly 

Noise Level of To determine if the Noise level Plant site Quarterly 
 noise noise level is monitoring and undertaken 
 generated within safe limits instrument residential during 
 by plant and  acceptable to areas. daytime 
 equipment.  DENR shall be  and night 
   used.  time 

Air Quality Particulate To determine if the Ambient air Plant site Annual 
 matter with air quality is within sampler or any and  
 diameter the DENR acceptable residential  
 less than National Ambient instrument areas  
 2.5 µg Air Quality shall be used.   
 (PM2.5) Guideline for    
  Criteria Pollutants.    
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Sources of 
Impacts 

Parameters 
Considered 

Purpose of 
Monitoring 

Monitoring 
Methods 

Monitoring 
Locations 

Monitoring 
Frequency 

Social 
Issues 

Perception 
of the 
residents of 
the host 
community 
about the 
project. 

To get feedbacks 
from residents and 
local executives as 
to their perceptions 
of the project and 
its acceptability. 

Constant 
contact with 
the concerned 
stakeholders 
shall be 
established to 
gain rapport. 
Continuous 
consultation 
and relation- 
ship shall be 
perpetuated. 

Consulta- 
tions with 
local 
officials 
and 
residents 
shall be 
constantly 
done. 

Quarterly 
or when 
there is an 
urgent 
need 

 

4.2 Research 
 

The proponent in collaboration with the Research and Development 

company – Homeland Consultancy Services shall undertake research 

with the initial subject on socio-economics of aggregates processing 

operations in Palawan. 

The initial step is to enter into a Memorandum of Agreement with the 

company to present a research proposal relating to the above 

research topic. An initial budget of ₱25,000.00 is set aside for this 

purpose but may be increased depending on the terms of reference 

agreed upon in the MOA. 

Researches scheduled for implementation by year 2024 are as 

follows: 

 
Research 
Project Targeted Activities 2024 

Q1 Q2 Q3 Q4 

1 
Periodic flora and fauna monitoring/assessment – 
Wildlife and vegetation inventory. Method – 
transect counts. 

    

2 
Stabilization of siltation pond dikes through 
biological means – Planting of seedlings in dike 
areas, to replant due to the damage of typhoon.    

    

3 Forest rehabilitation trials using endemic and 
indigenous tree species – still in the seedlings trial.     

4 Siltation rate along ponds and potential uses     
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4.3 Reporting 
 

The proponent shall form its Mine Rehabilitation Fund Committee 

(MRFC). The Multi-Partite Monitoring Team (MMT) of the MRFC shall 

conduct quarterly monitoring on compliances to the EPEP. 

Immediately after the completion of its monitoring, an exit conference 

is undertaken wherein the findings of the team is presented, the level 

of compliance of the proponent is evaluated and a commitment is 

executed on its unaccomplished obligation towards maintaining the 

environmental soundness of the sand and gravel operation. Findings 

of the MMT are presented during the regular quarterly meetings of the 

MRFC. 

The permit holder shall also submit the following reports relevant to 

its mineral processing operation: 
 

Table 8: Reportorial Requirement 

 
Report 

 
Time of Submission Concerned 

Government Office 

Monthly General 
Accident Report 

 
Monthly 

 
MGB cc DOLE 

Monthly Accident and 
Sickness Report 

 
Monthly 

 
MGB cc DOLE 

Annual Report of 
AEPEP 
Accomplishment 

 

Annual 

 

MGB 

Quarterly 
Compliance 
Monitoring Report 

 

Quarterly 

 

MGB 

Semi-Annual Report 
on Mine Wastes and 
Tailings generated 

 

Semi-Annual 

 

MGB 

Semi-Annual Report 
on Mining Forest 
Program 
Accomplishment 

 
 

Semi-Annual 

 
 

MGB 
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Quarterly Report on 
NGP Accomplishment 

 
Quarterly 

 
MGB 

Annual Report on 
SDMP 

 
Annual 

 
MGB 

Quarterly 
Environmental 
Expenses Report 

 
Quarterly 

 
MGB 

Quarterly 
Accomplishment 
Reports on SDMP 

 

Quarterly 

 

MGB 

Monthly Report on 
Production, Sales 
and Inventory of 
Non-Metallic 
Minerals and 
Employment 

 
 
 

Monthly 

 
 
 

MGB and EMB 

Quarterly Energy 
Consumption Report 

 
Quarterly 

 
MGB 

Integrated Annual 
Report 

 
Annual 

 
MGB 

Self-Monitoring 
Report 

 
Quarterly 

 
EMB 

Compliance 
Monitoring Report 

 
Semi-Annual 

 
EMB 

Social Development 
Plan 

 
Annual 

 
EMB 

Results of Laboratory 
Analysis (TSS) of 
water sample taken 
from the last 
compartment of the 
settling ponds 

 
 
 

Annual 

 
 
 

EMB 
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5.0 TOTAL COST OF ANNUAL EPEP 
 

The total cost of the Annual EPEP to be implemented by the proponent for the year is ₱ 382,000.00 (3% of milling cost). 

Listed below is the quarterly breakdown of the budget according to the seven (7) parameters of environmental activities: 
 

Table 9: Breakdown of Annual EPEP Cost 

Parameters and 
Control Strategies 

 
Unit Measure 

Physical Targets Quarterly Cost (₱) Annual 
Cost (₱) Q1 Q2 Q3 Q4 Annual Q1 Q2 Q3 Q4 

1. Water Resource 
and Quality 

Number 
maintenance 
conducted 

 
 
 
1 

 
 
 
1 

 
 
 
1 

 
 
 
1 

 
 
 
4 

 
 
 

24,000 

 
 
 

24,000 

 
 
 

24,000 

 
 
 

24,000 

 
 
 

96,000 • Maintenance 
of silt 
impounding 
system 

• Implementation 
of solid waste 
management 
program 

MRF 
Maintenance 

1 
 
 

1 1 1 1  
2,600 

 
2,600 

 
2,600 

 
2,600 

 
10,400 

• Maintenan
ce of 
hazardous 
waste 
storage 
facility 

Number Facility 
maintained 

1 1 1 1 1  
3,000 

 
3,000 

 
3,000 

 
3,000 

 
12,000 
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• Maintenance 
of peripheral 
drainage 
canal/sump/sil
t traps 

Number of 
maintenance 
conducted 

0 2 3 1 6  
- 

 
10,000 

 
15,000 

 
5,000 

 
30,000 

2. Air Quality  

Number 
conducted 

 
 
3 
 
- 

 
 
1 
 
- 

 
 
0 
 
- 

 
 
2 
 
- 

 
 
2 
 
1 

 
 

39,000 

 
 

13,000 

 
 

- 

 
 

26,000 

 
 

78,000 
• Road Watering 

• Monitoring 

 
3. Noise and Vibration  

 
Equipment 
maintained 

 
 
 
1 

 
 
 
1 

 
 
 
1 

 
 
 
1 

 
 
 
4 

 
 
 

- 

 
 
 

- 

 
 
 

- 

 
 
 

- 

 
 

Integrated 
in plan of 
operation 

• Preventive 
maintenance of 
all moving parts 
of crushing plant 
and 
earth-moving 
equipment 

4. Conservation Values  

Number of 
Tree 
Planting 

      
 

2,000 

 
 

2,000 

 
 

4,000 

 
 

2,000 

 
 

10,000 • Planting of 
trees 
(including 
care and 
maintenance
) 

1 1 2 1      5 
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• Housekeepin

g within plant 
compound 
 

• IEC with 
host 
community 

 
 

Housekeepin
g Conducted 

 
Meetings/ 
Consultation 
conducted  

 
 
 
 

78 
 
 
 
1 

 
 
 
 

78 
 
 
 
0 

 
 
 
 

78 
 
 
 
1 

 
 
 
 

78 
 
 
 
0 
 

 

 
 
 
 

312 
 
 
 
2 

 
 
 
- 
 
 
 

3,300 
 
 

 

 
 
 
- 
 
 
 
- 
 
 

 

 
 
 
- 
 
 
 

3,300 
 
 

 

 
 
 
- 
 
 
 
- 
 
 

 

 
Integrated In 
plan of 
operation 
 
 
 
       6,600 

5. Environmental 
Research 
 

• Flora & 
Fauna 
Assessment 

• Other 
research 
included in 
other EPEP 
activities (i.e. 
Siltation 
pond, tree 
planting) 

Research Done 

 
 
 
 
 
 
0 

 
 
 
 
 
 
0 

 
 
 
 
 
 
0 

 
 
 
 
 
 
1 

 
 
 
 
 
 
1 
 

- - - 25,000 25,000 

6. Others 
 

• Attendance 
to MEPEO 
and PCO 
training and 
workshop 

Training/ workshop 
attended 

 
 
 
0 

 
 
 
1 
 

 
 
 
0 

 
 
 
1 

 
 
 
2 

- 5,000 - 5,000 10,000 
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7. Environmental 
Monitoring 
 

• In-
House/MMT 
Monitoring 
Meeting 

• Wastewater 
Laboratory 

Monitoring/ 
Meeting conducted 

 
 
 
 
 
1 

 
 
 
 
 
1 

 
 
 
 
 
1 

 
 
 
 
 
1 

 
 
 
 
 
1 26,000 26,000 26,000 26,000 104,000 

Total 
     

99,900 71,600 71,900 104,600 382,000 

 
     Percent of AEPEP budget = 3% of milling cost. 
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Executive Summary

  
Universal Basalt Aggregates Corporation is registered with the Securities and Exchange 
Commission and is engaged in the manufacturing, trading, import and export of article of concrete, 
cement, plaster, and other aggregates. It is the Palawan’s largest producer of construction 
aggregates - primarily crushed stone, sand and gravel. The company is envisioned to deliver high 
quality aggregates and superior construction work performance in the entire province with mission 
to create long-term benefits for customers, employees, suppliers and impact the community it serves. 
It currently operates an area in barangay Bacungan for the basalt aggregates extraction with careful 
and complete environmental compliance; hence, subscribing to the precepts of sustainable 
development.  
 
This 2023 Mid-year Assessment Report was conducted with the main intent of monitoring the flora 
and fauna of the Universal Basalt Corporation’s mineral processing areas in barangay Bacungan, 
Puerto Princesa City. This is particularly to identify the flora and fauna species within and adjacent 
areas of the UBAC quarry project; assess the biodiversity of these areas based on their species and 
population structural parameters; assess the impacts of basalt aggregates quarry activities and 
operations to the ecology of the site; determine the conservation status of flora and fauna in the sites; 
and recommend flora and fauna conservation and protection measures. Permanent sampling sites 
and transect lines were located on the ground representing various vegetation cover such as forest 
cover between secondary, brushland, and grassland areas. 
 
The general vegetation cover is described as a grassland with sparsely distributed pioneer species 
at early stage of succession. Impact of Typhoon Odette that struck Palawan in December 17, 2021 
is still evident by the presence of several trees felled in the site. The grassland area with dominating 
clumps of S. lumampao has now recovered from impact brought by typhoon Odette.  
 
The overall flora species identified within the UBAC quarry sites and adjacent areas were eleven 
(11) trees and thirty (30) understorey plants. All the tree species encountered belong to elven (11) 
different families as follows: Anacardiaceae, Apocynaceae, Burseraceae, Euphorbiaceae, 
Fabaceae, Guttiferae, Lecythidaceae, Moraceae, Rubiaceae, Rutaceae, and Verbenaceae. On the 
other hand, understorey species were represented by nineteen (19) families to include 
Anacardiaceae, Araceae, Araliaceae, Arecaceae, Asteraceae, Burseraceae, Ebenaceae, 
Euphorbiaceae, Fabaceae, Guttiferae, Lecythidaceae, Leeaceae, Malvaceae, Meliaceae, 
Moraceae, Myrtaceae, Rubiaceae, Ulmaceae, and Verbenaceae.  
 
Acacia mangium had the highest importance value of 67.78% followed by B. pterita, M. indica, A. 
scholaris, C. asperum M. multiglandulosa, and G. benthamii with values of 51.09%, 29.44%, 23.01%, 
22.88%, 22.01%, and 21.65%, respectively. Artocarpus blancoi, C. chinensis, V. parviflora, and T. 
stenantha had the least importance value ranging from 14.23% to 19.29%.  
 
The tree species diversity of the areas assessed were low based on the computed Shannon’s 
diversity index (H’=2.07)). The diversity index for understorey vegetation on the other hand was 
equivalent to H’=2.61, which is described as moderately diverse. These results imply that the area 
had a low tree species composition and number of individuals as they were periodically utilized for 
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agriculture through kaingin by nearby farming communities, being classified alienable and disposable 
lands. The moderate diversity index for understorey vegetation indicates an active natural 
regeneration in the area is taking place. If left untouched, the area can be reverted to its natural state 
as a forest gradually after series of seral stages in the succession process.  
 
Among the species identified, majority (88%) are non-endemic while only twelve percent (12%) are 
endemic to the Philippines. Fourty-seven percent (47%) are in stable population while only Vitex 
parviflora is categorized under decreasing population (3%). Majority of the species (50%) have 
unknown population trend. Fifty-three percent (53%) of the flora species are in the least concern 
category. Further, 41% of the species are yet to be evaluated. Only Diospyros pilosanthera and V. 
parviflora were classified as endangered and vulnerable (3%), respectively.  
 
A total of sixteen (16) species of fauna were documented during the survey within and at adjacent 
areas of quarry sites. Of this total, thirteen (13) are avifauna species such as Bubulcus coromandus, 
Caprimulgus macrurus, Centropus sinensis, Corvus enca, Kittacincla nigra, Aethopyga shelleyi, 
Trichastoma cinereiceps, Alophoixus frater, Amauromis phoenicurus, Orthotomus sericeus, 
Zosterornis hypogrammicus, Turnix suscitator, and Mixornis gularis. Two of the fauna species are 
classified under herpetofauna to include Eutropis multifasciata and Ingerophrynus philippinicus. The 
Sundasciurus steerii was the only mammal observed in the study site.  
 
The overall diversity index for the study site was computed at H’ = 2.72 which is moderately diverse 
based on Fernando’s diversity scale. The results of the study imply that the monitoring sites were 
disturbed environment and majority were grassland dominated by S. lumampao. New regenerations 
in the understorey level are however ready to restore cleared or disturbed areas in the site through 
natural regeneration. The area serves as sources of Buho by the nearby households both for 
livelihood and personal uses.  
 
All fauna species recorded during the monitoring at UBAC quarry areas and surrounding habitat were 
classified as least concern under the International Union for the Conservation of Nature (IUCN) Red 
list category. Majority or 56% of the fauna species are non-endemic to the country. Forty-four percent 
(464%) of the remaining species are Philippine endemics.  Majority (88%) of these fauna species 
are in stable while the remaining thirteen percent (13%) have decreasing population trend. All of the 
species encountered are under least concerned conservation status. 
 
Recommendations to improve the environmental conditions in the site include: improvement of 
impounding dam by increasing its area size to contain bigger volume of runoff; plant indigenous fruits 
and forest trees along banks of impounding dam and available parts of the area which will not be 
devoted for quarry; adopt a planting design which is a mixture of various indigenous/endemic fruits 
and forest trees; conduct brushing and other care and maintenance activities regularly on planted 
areas; in the establishment and maintenance of agroforestry or reforestation areas to rehabilitate 
denuded forests, consider other fruit trees to be planted in addition to recommended indigenous fruit-
bearing species; and continued massive awareness through Information, Education and 
Communication (IEC) campaign regarding biodiversity protection. 
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I.      Introduction 

 
 
A. Rationale 

 
Spatial development in the province of Palawan is anchored on the framework called the 
Environmentally Critical Areas Network (ECAN), the main strategy of the Strategic Environmental 
Plan (SEP) under Republic Act 7611 that was made into law in 1992. This aims to attain sustainable 
development in the province that complements both economic development and natural resource 
conservation, where development activities support environmental protection. 

 
An environmental protection and enhancement research and development program has been 
developed as a collaborative undertaking between the Homeland Consultancy Services and the 
Universal Basalt Aggregates Corporation. It is a research-based endeavor with the goal of 
characterizing the biological and physical environment, their periodic assessment and monitoring, 
and the development of management measures to maintain ecological balance to attain 
sustainability.  

 
This document contains first part (January to June) of the semi-annual report for year 2023 re: the 
flora and fauna assessment within and adjacent to the Mineral Processing Area of the Universal 
Basalt Aggregates Corporation in barangay Bacungan, Puerto Princesa City. 

 
 

B. Objectives  
 

The main intent of this assessment is to monitor the flora and fauna of the Universal Basalt 
Corporation’s mineral processing areas in barangay Bacungan, Puerto Princesa City. 
 
Specifically, it attempted to: 
 

1. Identify the flora and fauna species within and adjacent areas of the UBAC quarry project; 
 

2. Assess the biodiversity of these areas based on their species and population structural 
parameters; 

 
3. Assess the impacts of basalt aggregates quarry activities and operations to the ecology of 

the site; 
 

4. Determine the conservation status of flora and fauna in the sites; and 
 

5. Recommend flora and fauna conservation and protection measures. 
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II.    Methodology
 

 
A. Brief Background of the Mineral Processing Area of the UBAC 
 
Universal Basalt Aggregates Corporation is registered with the Securities and Exchange 
Commission and is engaged in the manufacturing, trading, import and export of article of concrete, 
cement, plaster, and other aggregates. The Company is one of Palawan’s largest producer of 
construction aggregates - primarily crushed stone, sand and gravel. The company’s vision is to 
deliver high quality aggregates and superior construction work performance in the entire province of 
PALAWAN with mission to create long-term benefits for customers, employees, suppliers and impact 
the community we serve.  
 
The Company started in 2011. In the absence of good quality aggregates in Palawan, the company 
desired to satisfy the demand of the market in terms of quality and volume to capture the booming 
infrastructure in Puerto Princesa City and Palawan.  It started to invest in several equipment, surplus 
dump trucks and constructed a crushing plant in Municipality of Aborlan, Palawan. The market 
boomed and the demand for aggregates in the infrastructure industry are met little by little.   
 
By 2013, the Company decided to move the crushing plant in Montible as it is closer to the City where 
the bulk of demands are located. This enabled the company’s operations to be more efficient, saving 
fuel cost and having a better quality of aggregates in Montible Area, and effective. With the 
continuous demand and booming of infrastructure industry in the Province, having 17 quarry permits 
is not enough to provide and cope up with the large demand. The Company considered to go into 
mountain quarry. It hired a geologist to scout the province and locate the area of large deposits of 
BASALT - high class A aggregates.   

 
In 2015, the research led the company to barangay Bacungan area, which according to the geologist, 
has large deposits of basalt. With this, the Company started acquiring property to ensure the 
resources of aggregates for more than 30 years. During this time, UBAC was formed to seize the 
opportunity to bid in government infrastructure projects as sub-contractors with triple A contractors 
from DPWH District 1 to 3.   
 
Currently, the company continues to negotiate for government infrastructure projects of more than 
PhP 300,000,000.00. The Company is also on its final stage of securing government permits for the 
Mountain Quarry in Barangay Bacungan, Puerto Princesa City, Palawan where a European Brand 
Crushing Plant will be constructed. The Company assures to meet the gap of supply and demand in 
the province and to elude from the importation of aggregates from other provinces.   
The project site is accessible from Manila to Puerto Princesa City through a more or less one (1) 
hour flight by a commercial airplane or a twenty-eight (28) hour-ride through a commercial boat. From 
Puerto Princesa City proper, the area can be reached at about thirty (30) minutes land travel via 
private vehicle (UV) to the North. Figure 1 shows the location of the project site in barangay 
Bacungan, Puerto Princesa City. 
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B. Assessment of Floral Components 
 

1. Permanent Sampling Sites  
 

Permanent sampling sites were located on the ground with the purpose of assessing or monitoring 
the flora components of the different forest and other vegetated ecosystems within and adjacent to 
the UBAC quarry sites (Figure 2). Three (3) sampling sites representing various vegetation cover 
such as forest cover between secondary, brushland, and grassland areas were identified, mapped, 
and marked on the ground.  
 

2. Permanent Transect Lines and Sampling Plot 

 
Three (3) permanent transect lines were established within and adjacent to the quarry sites (Figure 
2). For each sampling site, a transect line was established with a width of 10 meters and a length 
equivalent to that of the length of the quarry area. Contiguous plots of 10 m x 20 m in size were laid 
within each transect.  

 
a. Data Gathered 
 

Characterization of the sites within the UBAC mineral processing area were done along the 
established transect lines. The species composition under each 10 m x 20 m plot were identified, 
classified, and recorded. Trees with 5 cm diameter at breast height (DBH) and above were 
measured, identified, and recorded.  
A subplot of 1 x 1 m size randomly located was established per plot. All plants with DBH below 5 cm 
were identified and counted inside subplots. 
 
Coordinates of several location points along transect were recorded through the Global Positioning 
System (GPS). Data gathered were translated in the map through Geographic Information System 
software. The coordinates of the 3 sampling sites and established plots were shown in Table 1. 
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Table 1. Coordinates of three (3) transect lines and plots at UBAC quarry sites. 

Transect Plot Northing Easting 

1 

1 683985 1096040 

2 683935 1096048 

3 683885 1096055 

4 683835 1096064 

 
5 683785 1096071 

6 683735 1096079 

7 683685 1096086 

2 

1 683324 1095998 

2 683374 1095987 

3 683424 1095976 

4 683474 1095965 

5 683524 1095953 

6 683574 1095932 

7 683624 1095926 

8 683674 1095925 

3 

1 683841 1095629 

2 683791 1095638 

3 683741 1095647 

4 683691 1095656 

5 683641 1095666 

6 683591 1095675 

7 683541 1095684 

8 683491 1095693 

9 683441 1095703 

10 683391 1095712 

11 683341 1095722 
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Figure 1. Location map of the UBAC project site in Bacungan, Puerto Princesa City. 
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Figure 2. Map of the established transects for flora assessment at the UBAC quarry sites in Bacungan, Puerto  
Princesa City. 
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b. Data Analysis 

 

The flora species were identified and classified according to their species, genus, and families. The 
vegetational structure of the study sites were analyzed with the application of generally accepted 
standard indicators to include species composition and population count, species richness, density, 
frequency, dominance, abundance, importance value, diversity indices, impacts of basalt aggregates 
quarry operations and conservation status.  
 
Importance value and species diversity index were determined based on the following equations: 

 

b.1  Relative Dominance 

 

Relative dominance is the number of individuals per area as a percent of the number of individuals 

of all species (Equation 1). 

 

Relative Dominance = 

a 

x 100 

 

      Equation 1 

  

∑BA 
 

       

Where:     a - Basal area of a species  

∑BA - Summation of basal area of all species 
within a community 

 

b.2  Relative Frequency 

 

Relative frequency is the percent of inventory points occupied by species A as a percent of the 

occurrence of all species (Equation 2). 

Relative Frequency = 

NP 

x    100        Equation 2 

 

TP      

Where:     NP - Number of plots that a species was 

  observed   

TP - Total number of sample plots  
 

b.3  Relative density 

 

Relative density is the total number of individuals of a species as a percent of the total individuals of 

all species (Equation 3). 

 

Relative Density = D x    100              Equation 3  
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∑DS 
     

         

Where:     D - Number of individuals of a species  
D
S 

- Total individuals of all species 
 

 

b.4  Importance Value 

 

Importance value is a measure of how dominant a species is in a given community. The importance 

value is the sum of these three measures, and can range from 0 to 300. A high importance value 

indicates that Species A is well represented in the stand because of some combination of a) a large 

number of individuals of Species A compared with other species in the stand, or b) a smaller number 

of individuals of Species A, but the trees are large compared with others in the stand. 

 

Importance Value = RDo + RF + RDe       Equation 4 

     
Where:        RDo -  Relative dominance  

RF -  Relative frequency  

  RDe -  Relative density  

 

b.5  Diversity Index  

 

Diversity index (Equation 5) also known as phylogenetic indices or phylogenetic metrics is a 

quantitative measure that reflects how many different types of species there are in a community and 

that can simultaneously take into account the phylogenetic relations of the individuals distributed 

among those types, such as richness, divergence or evenness. The Shannon’s diversity index was 

applied in this assessment as shown in the below equation (Equation 5). 

  

The estimated Shannon’s diversity indices were rated based on the Fernando diversity scale as 

shown in Table 2. 

Table 2. Fernando diversity scale. 

 s  

H’= ∑ - (Pi * ln Pi) Equation 5 

 i=1  

   

Where: H’ = the Shannon diversity index  

 Pi = fraction of the entire population made up of species i 

 S = number of species encountered  

 ∑ = sum from species 1 to species S  
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Shannon's Diversity  

Index (H') 
Rating  

1.0-1.99 Very low 

2.0 - 2.49 Low 

2.5-2.99 Moderate 

3.0 - 3.49 High 

> 3.5 Very high 

 

b.6  Conservation Status 

 

The conservation status of flora found in the sites were determined based on the International Union 

for the Conservation of Nature (IUCN) red list and the Department Administrative Order 2017-11 or 

the updated national list of threatened plants and their categories. 

 

 

C. Assessment of Faunal Components  

 

1. Population Survey and Density Estimates 

 

The assessment of faunal component within and adjacent habitat types including the early stage of 

regeneration, brushland and grassland of UBAC Mineral processing sites was conducted to 

determine the faunal wildlife structure. The study also aimed to determine the impacts of quarrying 

activities on fauna at the various forest ecosystems adjacent to the area of operations.  

 

Following the 3 transects established for flora, fauna species were observed along the strip with 

wider width of 50 meters. All stations including the starting point of the transect line were marked by 

ribbons in every 50 meters interval, equivalent to the center of plots established for flora. The stations 

were marked using Global Positioning System (GPS) as permanent reference of the location for 

fauna sampling sites and location in maps (Table 1). Each transect was surveyed by 2 persons 

equipped with binoculars, GPS, steel tape, field guides, field notes, and other materials for the 

assessment.  

 

Beginning at 0600 hour to 1000 hour and 1500 hour to 1800h in a fair day, avifauna were observed 

through transect walk and point count methods (Buckland et al, 2001: Mallari et al., 2011) (Lee & 

Marsden, 2008: Mallari et al., 2011). The birds were recorded based on direct observation, bird-calls 

(vocalization) and traces. The final species identification and classification were referred to field 

guides and literatures. 

 

For mammals, the survey was conducted from 0800 hour to 2000 hour. The capture technique using 

live traps and direct observation were used during the survey. Number of individuals observed and 

activities (e.g., resting, foraging) within transect were recorded, including the signs (e.g., tracks, 
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marks, and droppings) as indicators of animal presence in the area. Informal ethno survey or 

community interviews were also conducted to determine the past and present observation on wildlife 

in the study sites. 

 

The herpetofauna species were observed through a more purposive search beyond the standardized 

method due to their highly cryptic and difficulty of searching them. The survey was conducted from 

0600 hour to 2200 hour. The direct observation and the opportunistic search methods were 

conducted within the established transects. 

 

Fine mist nets were installed for proper documentation of birds and bats species present in the 

sampling sites. Collection of samples for mammals and herpetofauna using live traps were also done 

for proper documentation. The faunal species recorded were properly identified, classified and 

documented. The captured species were immediately released after the identification and photo 

documentation. Proper handling of species were practiced during the process and captured species 

were immediately released after the identification and photo documentation. No specimen collection 

done because it is not necessary in the study. 

 

The Shannon Diversity Index (H) was used to calculate population density, abundance and richness 

of the species. This is an information statistic index, which means through assumptions based on 

the input information that all species are represented in a sample and that they are randomly 

sampled. Further, this is the mathematical measure of species diversity in a given community of 

fauna in the sampling sites. This provides more information about the community composition than 

simply species richness that also take the relative abundances of different species into account. 

 

In the Shannon’s diversity index, the p is the proportion (n/N) of individuals of one particular species 

found (n) divided by the total number of individuals found (N), ln is the natural log, Ʃ is the sum of 

the calculations, and s is the number of species. 

 

     s 

H’ =  -∑(pi * lnpi) 

    i=1 

 

Where: 

H  -   Shannon Diversity index 

pi  - proportion of individuals 

ln  - Natural Lag 

Ʃ - Sum of the calculation 

s  - number of species present in the sampling sites 

The estimated Shannon’s diversity indices for fauna species identified were rated based on the 

Fernando diversity scale (Table 2). 
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2. Fauna Species Endemicity and Conservation Status 

 

The endemicity, conservation status and population status of the fauna species were determined 

based on the Department of Environment and Natural Resources (DENR) Department Administrative 

Order 2017-11 and the International Union for the Conservation of Nature (IUCN) Red List category. 

The endemicity was computed by its percentage against the Non-endemic. 

 

3. Environment Management and Conservation 

 

Recording the conservation status of plants based on assessment by the IUCN, leads to identification 

in the IUCN Red List of those species that require high priority in conservation efforts (Siti et al. 

2017). The result of the assessment provides recommendations to help achieve the goals of 

conserving and protecting biodiversity of terrestrial ecology within and adjacent areas of UBAC 

Mineral Processing.  

 

The study report can be used for future planning of the company as part of their comprehensive 

Environmental Management Plan (EMP) and in compliance with the conditions set forth in the 

Environmental Compliance Certificate (ECC) issued by Department of Environment and Natural 

Resources (DENR). 
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III.    Results and Discussion
 

 
 

A. Vegetation Structure 
 
1. General cover description of sites along transects  

 
The general vegetation cover is described as a grassland with sparsely distributed pioneer species 
at early stage of succession. Transect 1 is covered by residual exotic tree species such as Mahogany 
(Swietenia macrophylla) and Acacia mangium including pioneer tree species at early succession 
stage.  The rest of the area at transect 1 is dominated by Buho (Schizostachyum lumampao). Majority 
of Transect 2 is covered by S. lumampao while the remaining part located on the eastern side is still 
an active quarry site. Transect 3 on the other hand is a former kaingin area which is undergoing 
natural regeneration. The details of description per plot for each transect were shown in Table 3 
while a general view of the quarry sites at four cardinal directions including adjacent areas were 
shown in Figure 3.  
  

 Table 3. General description of ground cover of sampling plots and transects. 
Transect Plot General description 

1 1 Early stage of regeneration  

2 Early stage of regeneration  

3 Early stage of regeneration with Buho  
4 Early stage of regeneration with Buho  

5 Grassland dominated by Buho  

6 Grassland dominated by Buho   

7 Grassland dominated by Buho  

2 1 Grassland dominated by Buho  

2 Grassland dominated by Buho  
3 Grassland dominated by Buho  

4 Grassland dominated by Buho  

5 Open area (creek) 

6 Open area (creek)   

7 Active Quarry Site 

8 Active Quarry Site 
3 1 Grassland dominated by Buho  

2 Early Second Growth  

 3 Grassland dominated by Buho (Creek) 

4 Grassland dominated by Buho  

5 Grassland dominated by Buho  
6 Old kaingin in fallow period 

7 Old kaingin in fallow period 

8 Creek with dominating vegetation of Buho impaired by typhoon   

9 Early second Growth vegetation 

10 Emergence of young regeneration   
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  Figure 3. General view of quarry sites and adjacent areas. 
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2. Species Composition 

 
a. Tree species  

 
Eleven (11) tree species were encountered within the three (3) transects with a total of 23 individuals 
as shown in Table 4. A three (3) new species not covered in the previous assessment reports were 
captured at Transect 2 as a result of a few meters adjustment of the transect location. These three 
(3) new species include Dita (Alstonia scholaris), Antipolo (Artocarpus blancoi), and Citrus (Citrus 
chinensis). Six (6) tree species were encountered at Transect 3, namely Mango (Mangifera indica), 
Pagsahingin (Canarium asperum), Alim (Melanolepis multiglandulosa), Mangium (Acacia mangium), 
Basa (Tarenna stenantha), and Mulawin (Vitex parviflora). At Transect 1, only two (2) tree species 
were encountered, namely Bunog (Garcinia benthamii) and Balitantan (Barringtonia pterita).  
 
Acacia mangium was the most dominant among the trees encountered with seven (7) individuals 
(35%). This was followed by Barringtonia pterita with five (5) individuals (25%). Canarium asperum 
and Melanolepis multiglandulosa had two (2) individuals each (10%) while the remaining four (4) 
species to include Garcinia benthamii, Mangifera indica, Tarenna stenantha, and Vitex parviflora had 
one (1) individual each. The rest of the species such as M. indica, A. scholaris, A. blancoi, T. 
stenantha, C. chinensis, and V. parviflora had one (1) individual each.  

 
Table 4. Tree species encountered within transects. 

No. Family Name Scientific Name 
Common 

Name 

Distribution             
(No. of Individuals) 

T1 T2 T3 
1 Anacardiaceae Mangifera indica Mango - - 1 
2 Apocynaceae Alstonia scholaris Dita - 1 - 
3 Burseraceae Canarium asperum Pagsahingin - - 2 

4 Euphorbiaceae Melanolepis multiglandulosa Alim - - 2 

5 Fabaceae Acacia mangium Mangium - - 7 

6 Guttiferae Garcinia benthamii Bunog 1 - - 

7 Lecythidaceae Barringtonia pterita Balitantan 5 - - 
8 Moraceae Artocarpus blancoi Antipolo - 1 - 
9 Rubiaceae Tarenna stenantha Basa - - 1 

10 Rutaceae Citrus chinensis Citrus - 1 - 
11 Verbenaceae Vitex parviflora Mulawin - - 1 

Subtotal 6 3 14 

Total 23 
 

b. Tree diameter and basal area  
 

Majority (75%) of the diameter sizes of trees encountered are small sizes that ranged from 6.4 to 
20.5 cm. DBH as shown in Table 5. This was followed by a DBH class of 28.4 to 43.4 cm, comprising 
twenty percent (20%) of the total number of trees recorded. The M. indica was the only tree with the 
biggest diameter (5%) at 81.1cm DBH in the site. The existence of this tree including that of the G. 
benthamii imply their importance as food source which make the area a feeding ground for several 
fauna species roaming the place including humans especially those living nearby.   
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The trees encountered along transects had a total basal area of 1,520.22 cm2. Among the tree 
species, A. mangium had the highest (29.01%) at 441.08 cm2 which was attributed to its number of 
individuals and diameter sizes. This was followed by M. indica, A. scholaris, G. benthamii, and A. 
blancoi with 254.78 cm2 (16.76%), 157.08 cm2 (10.33%), 136.35 cm2 (8.97%), and 100.53 cm2 

(6.61%); respectively. The rest of the trees had estimated basal area ranging from 23.56 cm2 (1.55%) 
to 89.54 cm2 (10.13%). 

  
Table 5. Diameter and basal area of trees. 

No. Family Name Scientific Name DBH (cm) 
Basal Area 

(cm2) 
Percentage  

(%) 

Transect 1     

1 Lecythidaceae Barringtonia pterita 14.5 45.55 3.00 

2 Lecythidaceae Barringtonia pterita 7.6 23.88 1.57 
3 Lecythidaceae Barringtonia pterita 6.4 20.11 1.32 

4 Lecythidaceae Barringtonia pterita 20.5 64.40 4.24 

5 Guttiferae Garcinia benthamii 43.4 136.35 8.97 

6 Lecythidaceae Barringtonia pterita 12.4 38.96 2.56 

7 Rutaceae Citrus chinensis 8 25.13 1.65 

Transect 2     
8 Moraceae Artocarpus blancoi 32 100.53 6.61 

9 Apocynaceae Alstonia scholaris 50 157.08 10.33 

Transect 3       

7 Anacardiaceae Mangifera indica 81.1 254.78 16.76 

8 Burseraceae Canarium asperum 17.8 55.92 3.68 
9 Burseraceae Canarium asperum 10.5 32.99 2.17 

10 Euphorbiaceae Melanolepis multiglandulosa 11.5 36.13 2.38 

11 Euphorbiaceae Melanolepis multiglandulosa 12.6 39.58 2.60 

12 Fabaceae Acacia mangium 8.5 26.70 1.76 

13 Rubiaceae Tarenna stenantha 7.5 23.56 1.55 

14 Fabaceae Acacia mangium 8.6 27.02 1.78 
15 Fabaceae Acacia mangium 35.4 111.21 7.32 

16 Fabaceae Acacia mangium 28.4 89.22 5.87 

17 Fabaceae Acacia mangium 33.5 105.24 6.92 

18 Fabaceae Acacia mangium 17.4 54.66 3.60 

19 Fabaceae Acacia mangium 8.6 27.02 1.78 

20 Verbenaceae Vitex parviflora 7.7 24.19 1.59 

Total 1,520.22 100.00 

 
c. Understory vegetation 

 
The understorey vegetation are those trees with DBH of less than 5 cm including shrubs, herbs and 
other ground cover plants. Table 6 shows the different understorey vegetation observed within the 
areas assessed. Of the thirty (30) identified understorey species of plants in the quarry sites and 
their adjacent areas, six (6) of them belong to the family Moraceae such as Ficus septica, Ficus 
fiskei, Ficus nota, Artocarpus blancoi, Ficus variegata, and Streblus asper. This was followed by 
family Euphorbiaceae with three (3) species such as B. rhamnoides, M. multiglandulosa, and M. 
tanarius. Plant families that had two (2) species each include Anacardiaceae, Asteraceae, 
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Ebenaceae, and Lecythidaceae. The rest of the remaining families had one (1) species each to 
include Araceae, Araliaceae, Arecaceae, Burseraceae, Fabaceae, Guttiferae, Leeaceae, 
Malvaceae, Meliaceae, Myrtaceae, Rubiaceae, Ulmaceae, and Verbenaceae. Most of these 
encountered plants are pioneer species which thrive after cultivation while leaving the soil at rest for  
certain period (fallow) or for next season of planting. These results indicate that the areas are usually 
cleared for agricultural purposes as indicated by their sizes and species types.  
 
On a per transect distribution of understorey plants as shown in Table 7, Transect 2 had the highest 
number of individuals (71 or 37%) distributed to fourteen (14) plant species such as A. macrorrhios, 
P. nodosa, C. odorata, B. balsamifera, C. asperum, B. rhamnoides, G. sepium, B. pterita, S. 
macrophylla, F. fiskei, S. asper, A. blancoi, F. variegata, and M. citrifolia. This was followed by 
Transect 3 with 66 individuals (35%) with seventeen (17) species to include M. indica, B. 
arborescens, C. rumphiana , C. odorata, C. asperum, D. pyrrhocarpa, D. pilosanthera , M. 
multiglandulosa, M. tanarius, G. sepium, B. pterita, B. acutangula, L. congesta, F. septica, S. asper, 
T. decorticala, and T. orientalis Blume. Transect 1 on the other hand had a total of fifty-three (53) 
individuals distributed to eleven (11) species. Plant species recorded within the transect include 
Polyscias nodosa, Canarium asperum, Garcinia benthamii, Barringtonia acutangula, Barringtonia 
pterita, Kleinhovia hospita, Ficus septica, Ficus fiskei, Ficus nota, Streblus asper, and Vitex 
parviflora.  
 
Table 6. Understorey vegetation within the UBAC quarry sites and adjacent areas. 

No. Family Name Scientific Name Common Name 

1 Anacardiaceae Mangifera indica Mango 

2 Anacardiaceae Buchanania arborescens Balinghasai 

3 Araceae Alocasia macrorrhios Badyang 

4 Araliaceae Polyscias nodosa Malapapaya 
5 Arecaceae Caryota rumphiana  Takipan 

6 Asteraceae Chromolaena odorata Hagonoy 

7 Asteraceae Blumea balsamifera Sambong 

8 Burseraceae Canarium asperum Pagsahingin 

9 Ebenaceae Diospyros pyrrhocarpa Anang 
10 Ebenaceae Diospyros pilosanthera  Bolong eta 

11 Euphorbiaceae Breynia rhamnoides Matanghipon 

12 Euphorbiaceae Melanolepis multiglandulosa Alim 

13 Euphorbiaceae Macaranga tanarius  Binunga 

14 Fabaceae Glyrecidia sepium Kakauate 

15 Guttiferae Garcinia benthamii Bunog 
16 Lecythidaceae Barringtonia pterita Balitantan 

17 Lecythidaceae Barringtonia acutangula Putat 

18 Leeaceae Leea congesta Lee asp. 

19 Malvaceae Kleinhovia hospita Tanag 

20 Meliaceae Swietenia macrophylla Mahogany 

21 Moraceae Ficus septica Hawili 
22 Moraceae Ficus fiskei Is-is 

23 Moraceae Streblus asper Kalios 

24 Moraceae Ficus nota Tibig 

25 Moraceae Artocarpus blancoi Antipolo 

26 Moraceae Ficus variegata Tangisang bayawak 
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27 Myrtaceae Tristania decorticala Malabayabas 

28 Rubiaceae Morinda citrifolia Bangkoro 
29 Ulmaceae Trema orientalis Blume Anabiong 

30 Verbenaceae Vitex parviflora Mulawin 

 
Table 7. Understorey vegetation distribution at UBAC quarry and adjacent sites. 

No. Scientific Name 
Distribution No. of 

Indiv. T1 T2 T3 

1 Mangifera indica     4 4 

2 Buchanania arborescens     1 1 

3 Alocasia macrorrhios   8   8 

4 Polyscias nodosa 2 3   5 

5 Caryota rumphiana      5 5 

6 Chromolaena odorata   12 7 19 

7 Blumea balsamifera   5   5 

8 Canarium asperum 6 5 3 14 

9 Diospyros pyrrhocarpa     1 1 

10 Diospyros pilosanthera      3 3 

11 Breynia rhamnoides   1   1 

12 Melanolepis multiglandulosa     3 3 

13 Macaranga tanarius      3 3 

14 Glyrecidia sepium   1 1 2 

15 Garcinia benthamii 1     1 

16 Barringtonia pterita 13 8 4 25 

17 Barringtonia acutangula 9   3 12 

18 Leea congesta     2 2 

19 Kleinhovia hospita 5     5 

20 Swietenia macrophylla   3   3 

21 Ficus septica 7   14 21 

22 Ficus fiskei 3 6   9 

23 Streblus asper 3 6 9 18 

24 Ficus nota 2     2 

25 Artocarpus blancoi   1   1 

26 Ficus variegata   1   1 

27 Tristania decorticala     1 1 

28 Morinda citrifolia   11   11 

29 Trema orientalis Blume     2 2 

30 Vitex parviflora 2     2 

Total 53 71 66 190 

 
 

d. Overall species composition 
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The overall flora species identified within the UBAC quarry sites and adjacent areas were eleven 
(11) trees and thirty (30) understorey plants. All the tree species encountered belong to elven (11) 
different families as follows Anacardiaceae, Apocynaceae, Burseraceae, Euphorbiaceae, Fabaceae 
Guttiferae, Lecythidaceae, Moraceae, Rubiaceae, Rutaceae, and Verbenaceae. On the other hand, 
understorey species were represented by nineteen (19) families to include Anacardiaceae, Araceae, 
Araliaceae, Arecaceae, Asteraceae, Burseraceae, Ebenaceae, Euphorbiaceae, Fabaceae, 
Guttiferae, Lecythidaceae, Leeaceae, Malvaceae, Meliaceae, Moraceae, Myrtaceae, Rubiaceae, 
Ulmaceae, and Verbenaceae. The summary of trees and understorey species at UBAC quarry sites 
and adjacent areas is shown in Table 8. Figure 4 shows some of the understorey species 
encountered along transects. 
 
Table 8.  Summary of trees and understorey plant species at UBAC quarry sites and adjacent areas.   

No. Family Name Scientific Name Common Name 
Trees 

1 Anacardiaceae Mangifera indica Mango 
2 Apocynaceae Alstonia scholaris Dita 

3 Burseraceae Canarium asperum Pagsahingin 
4 Euphorbiaceae Melanolepis multiglandulosa Alim 
5 Fabaceae Acacia mangium Mangium 

6 Guttiferae Garcinia benthamii Bunog 
7 Lecythidaceae Barringtonia pterita Balitantan 
8 Moraceae Artocarpus blancoi Antipolo 

9 Rubiaceae Tarenna stenantha Basa 
10 Rutaceae Citrus chinensis Citrus 

11 Verbenaceae Vitex parviflora Mulawin 
Understorey 

1 Anacardiaceae Mangifera indica Mango 

2 Anacardiaceae Buchanania arborescens Balinghasai 
3 Araceae Alocasia macrorrhios Badyang 
4 Araliaceae Polyscias nodosa Malapapaya 

5 Arecaceae Caryota rumphiana  Takipan 
6 Asteraceae Chromolaena odorata Hagonoy 
 7 Asteraceae Blumea balsamifera Sambong 

8 Burseraceae Canarium asperum Pagsahingin 
9 Ebenaceae Diospyros pyrrhocarpa Anang 

10 Ebenaceae Diospyros pilosanthera  Bolong eta 

11 Euphorbiaceae Breynia rhamnoides Matanghipon 
12 Euphorbiaceae Melanolepis multiglandulosa Alim 
13 Euphorbiaceae Macaranga tanarius  Binunga 

14 Fabaceae Glyrecidia sepium Kakauate 
15 Guttiferae Garcinia benthamii Bunog 

16 Lecythidaceae Barringtonia pterita Balitantan 
17 Lecythidaceae Barringtonia acutangula Putat 
18 Leeaceae Leea congesta Lee asp. 

19 Malvaceae Kleinhovia hospita Tanag 
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20 Meliaceae Swietenia macrophylla Mahogany 
21 Moraceae Ficus septica Hawili 

22 Moraceae Ficus fiskei Is-is 
23 Moraceae Streblus asper Kalios 
24 Moraceae Ficus nota Tibig 

25 Moraceae Artocarpus blancoi Antipolo 
26 Moraceae Ficus variegata Tangisang bayawak 
27 Myrtaceae Tristania decorticala Malabayabas 

28 Rubiaceae Morinda citrifolia Bangkoro 
29 Ulmaceae Trema orientalis Blume Anabiong 

30 Verbenaceae Vitex parviflora Mulawin 
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Figure 4. The documented flora species in sampling sites. a.) Melanolepis multiglandulosa, b.) 

Garcinia benthamii, c.) Leea congesta, d.) Caryota rumphiana, e.) Alocasia macrorrhios, f.) Gliricidia 

sepium, g.) Streblus asper and h.) Ficus fiskei. 
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3. Importance Value 
 
The importance value was computed based from the estimated relative dominance, relative density, 
and relative frequency for the documented tree species within and adjacent to the UBAC quarry 
areas. Results revealed that A. mangium had the highest importance value of 67.78% as shown in 
Figure 5, with relative dominance, density, and frequency of 29.01%, 30.43%, and 8.33%; 
respectively. This was followed by B. pterita, M. indica, A. scholaris, C. asperum M. multiglandulosa, 
and G. benthamii with values of 51.09%, 29.44%, 23.01%, 22.88%, 22.01%, and 21.65%, 
respectively. Artocarpus blancoi, C. chinensis, V. parviflora, and T. stenantha had the least 
importance value ranging from 14.23% to 19.29%. A more detailed presentation of estimated basal 
area, relative dominance, relative density, relative frequency, and importance value is shown Table 
9. 
 

 
 Figure 5. Tree importance value within and adjacent areas of the UBAC mineral  
        extraction site. 

 
4. Species Diversity Index 

 
The tree species diversity of the areas assessed were low based on the computed Shannon’s 
diversity index (H’=2.07) (Figure 6) and Fernando’s diversity scale (Table 2). The diversity index for 
understorey vegetation on the other hand was equivalent to H’=2.61, which is described as moderate 
diversity. These results imply that the area had a low tree species composition and number of 
individuals as they were periodically utilized for agriculture through kaingin by nearby farming 
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communities, being classified alienable and disposable lands. The moderate diversity index for 
understorey vegetation indicates an active natural regeneration in the area is taking place. If left 
untouched, the area can be reverted to its natural state as a forest gradually after series of seral 
stages in the succession process. Tables 10 and 11 show the detailed estimate of tree and 
understorey diversity indices of the monitoring areas. 

 
 

 
Figure 6.  Diversity index of flora species within and adjacent areas of the UBAC mineral extraction 

site. 
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    Table 9. Importance value of trees at UBAC quarry sites and adjacent areas.  

Species Scientific Name 
No. of 

Individuals 
Basal Area 

(cm2) 

Relative 
Dominance 

(%) 

Relative 
Density (%) 

Relative 
Frequency (%) 

Importance Value 
(%) 

1. Mangium Acacia mangium 7 441.08 29.01 30.43 8.33 67.78 

2. Balitantan Barringtonia pterita  5 192.89 12.69 21.74 16.67 51.09 

3. Mango Mangifera indica 1 254.78 16.76 4.35 8.33 29.44 

4. Dita Alstonia scholaris 1 157.08 10.33 4.35 8.33 23.01 
5. Pagsahingin Canarium asperum 2 88.91 5.85 8.70 8.33 22.88 

6. Alim Melanolepis multiglandulosa 2 75.71 4.98 8.70 8.33 22.01 

7. Bunog Garcinia benthamii 1 136.35 8.97 4.35 8.33 21.65 

8. Antipolo Artocarpus blancoi 1 100.53 6.61 4.35 8.33 19.29 

9. Citrus Citrus chinensis 1 25.13 1.65 4.35 8.33 14.33 
10. Mulawin Vitex parviflora 1 24.19 1.59 4.35 8.33 14.27 

11. Basa Tarenna stenantha 1 23.56 1.55 4.35 8.33 14.23 

Total 23.00 1520.22 100.00 100.00 100.00 300.00 

 
    Table 10. Diversity index of tree species encountered. 

Species Scientific Name 
No. of 

Individuals 
Pi ln Pi - (Pi * ln Pi) 

1. Alim Melanolepis multiglandulosa 2 0.09 -2.44 -0.21 

2. Antipolo Artocarpus blancoi 1 0.04 -3.14 -0.14 
3. Balitantan Barringtonia pterita 5 0.22 -1.53 -0.33 

4. Basa Tarenna stenantha 1 0.04 -3.14 -0.14 

5. Bunog Garcinia benthamii 1 0.04 -3.14 -0.14 

6. Citrus Citrus chinensis 1 0.04 -3.14 -0.14 

7. Dita Alstonia scholaris 1 0.04 -3.14 -0.14 
8. Mangium Acacia mangium 7 0.30 -1.19 -0.36 

9. Mango Mangifera indica 1 0.04 -3.14 -0.14 

10. Mulawin Vitex parviflora 1 0.04 -3.14 -0.14 

11. Pagsahingin Canarium asperum 2 0.09 -2.44 -0.21 

Total 23 1.00 -29.55 2.07 

    
 
    Table 11. Diversity index of understory vegetation. 
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No. Common Name Scientific Name 
Number of 
Individuals 

Pi ln Pi - (Pi * ln Pi) 

1 Mango Mangifera indica 4 0.02 -3.86 -0.08 

2 Balinghasai Buchanania arborescens 1 0.01 -5.25 -0.03 

3 Badyang Alocasia macrorrhios 8 0.04 -3.17 -0.13 

4 Malapapaya Polyscias nodosa 5 0.03 -3.64 -0.10 

5 Takipan Caryota rumphiana  5 0.03 -3.64 -0.10 
6 Hagonoy Chromolaena odorata 19 0.10 -2.30 -0.23 

7 Sambong Blumea balsamifera 5 0.03 -3.64 -0.10 

8 Pagsahingin Canarium asperum 14 0.07 -2.61 -0.19 

9 Anang Diospyros pyrrhocarpa 1 0.01 -5.25 -0.03 

10 Bolong eta Diospyros pilosanthera  3 0.02 -4.15 -0.07 
11 Matanghipon Breynia rhamnoides 1 0.01 -5.25 -0.03 

12 Alim Melanolepis multiglandulosa 3 0.02 -4.15 -0.07 

13 Binunga Macaranga tanarius  3 0.02 -4.15 -0.07 

14 Kakauate Glyrecidia sepium 2 0.01 -4.55 -0.05 

15 Bunog Garcinia benthamii 1 0.01 -5.25 -0.03 
16 Balitantan Barringtonia pterita 25 0.13 -2.03 -0.27 

17 Putat Barringtonia acutangula 12 0.06 -2.76 -0.17 

18 Lee asp. Leea congesta 2 0.01 -4.55 -0.05 

19 Tanag Kleinhovia hospita 5 0.03 -3.64 -0.10 

20 Mahogany Swietenia macrophylla 3 0.02 -4.15 -0.07 
21 Hawili Ficus septica 21 0.11 -2.20 -0.24 

22 Is-is Ficus fiskei 9 0.05 -3.05 -0.14 

23 Kalios Streblus asper 18 0.09 -2.36 -0.22 

24 Tibig Ficus nota 2 0.01 -4.26 -0.04 

25 Antipolo Artocarpus blancoi 1 0.01 -3.26 -0.02 
26 Tangisang bayawak Ficus variegata 1 0.01 -2.26 -0.01 

27 Malabayabas Tristania decorticata 1 0.01 -1.26 -0.01 

28 Bangkoro Morinda citrifolia 11 0.06 -0.26 -0.02 

29 Anabiong Trema orientalis Blume 2 0.01 0.74 0.01 

30 Mulawin Vitex parviflora 2 0.01 1.74 0.02 
Total 190 1.00 -94.42 2.61 

 



 
25 

 

5. Conservation status 
 

The conservation status of the flora species was determined based on DENR Administrative Order 
2017-11 and IUCN Red List Category. Table 12 shows the conservation status of flora species 
encountered. Among the species identified, majority (88%) are non-endemic while only twelve 
percent (12%) are endemic to the Philippines. ourty-seven percent (47%) are in stable population 
while only Vitex parviflora is categorized under decreasing population (3%). Majority of the species 
(50%) have unknown population trend. Fifty-three percent (53%) of the flora species are in the least 
concern category. Further, 41% of the species are yet to be evaluated. Only Diospyros pilosanthera 
and V. parviflora were classified as endangered and vulnerable (3%), respectively. Figure 7 presents 
the conservation status distribution of the flora species encountered within the UBAC monitoring 
sites. 
 
Table 12. Conservation status of flora species identified based on DENR-DAO 2017-11. 

No. Common/ Local 
Name 

Scientific Name IUCN Red List Category 

Endemicity Population 
Trend 

IUCN Status 

1 Alim Melanolepis multiglandulosa Non endemic Unknown Not evaluated 

2 Anabiong Trema orientalis Blume Endemic Unknown Not Evaluated 

3 Anang Diospyros pyrrhocarpa Non endemic Unknown Not evaluated 

4 Antipolo Artocarpus blancoi Non endemic Stable Least Concern 

5 Badyang Alocasia macrorrhios Endemic Stable Least Concern 

6 Balinghasai Buchanania arborescens Non endemic Stable Not Evaluated 

7 Balitantan Barringtonia pterita Non endemic Unknown Not Evaluated 

8 Bangkoro Morinda citrifolia Non-endemic Unknown Not Evaluated 

9 Basa Tarenna stenantha Non-endemic Unknown Not Evaluated 

10 Binunga Macaranga tanarius  Non endemic Unknown Not evaluated 

11 Bolong eta Diospyros pilosanthera  Non endemic Unknown Endangered 

12 Bunog Garcinia benthamii Non endemic Stable Not evaluated 

13 Citrus Citrus chinensis Non endemic Unknown Least Concern 

14 Dita Alstonia scholaris Non endemic Unknown Least Concern 

15 Hagonoy Chromolaena odorata Non endemic Stable Least Concern 

16 Hawili Ficus septica Non endemic Stable Least Concern 

17 Is-is Ficus fiskei Non endemic Stable Least Concern 

18 Kakauate Glyrecidia sepium Non endemic Stable Not evaluated 

19 Kalios Streblus asper Non-endemic Unknown Least Concern 

20 Lee asp. Leea congesta Non endemic Unknown Not Evaluated 

21 Mahogany Swietenia macrophylla Non endemic Unknown Not evaluated 

22 Malabayabas Tristania decorticala Non endemic Stable Least Concern 

23 Malapapaya Polyscias nodosa Non endemic Stable Least Concern 

24 Mangium Acacia mangium Non endemic Unknown Least Concern 

25 Mango Mangifera indica Non endemic Stable Least Concern 

26 Matanghipon Breynia rhamnoides Non endemic Unknown Not evaluated 

27 Mulawin Vitex parviflora Non-endemic Decreasing Vulnerable 

28 Pagsahingin Canarium asperum Non endemic Unknown Not evaluated 

29 Putat Barringtonia acutangula Non endemic Unknown Least Concern 

30 Sambong Blumea balsamifera Non endemic Stable Least Concern 

31 Takipan Caryota rumphiana  Non endemic Stable Least Concern 

32 Tanag Kleinhovia hospita Non endemic Stable Least Concern 

33 Tangisang bayawak Ficus variegata Endemic Stable Least Concern 

34 Tibig Ficus nota Endemic Stable Least Concern 
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Figure 7. Conservation status of flora species of UBAC quarry sites and adjacent 
 
B. Fauna Structure  

 
Results of the fauna survey within the UBAC quarry sites and adjacent areas were presented below. 
 

1. Fauna Species Composition 
 

A total of sixteen (16) species of fauna were documented during the survey within and at adjacent 
areas of quarry sites as shown in Table 13. Of this total, thirteen (13) are avifauna species such as 
Bubulcus coromandus, Caprimulgus macrurus, Centropus sinensis, Corvus enca, Kittacincla nigra, 
Aethopyga shelleyi, Trichastoma cinereiceps, Alophoixus frater, Amauromis phoenicurus, 
Orthotomus sericeus, Zosterornis hypogrammicus, Turnix suscitator, and Mixornis gularis (Figure 8). 
 
Two of the fauna species are classified under herpetofauna to include Eutropis multifasciata and 
Ingerophrynus philippinicus. The Sundasciurus steerii was the only mammal observed in the study 
site. Figure 8 shows the summary of fauna species composition of the monitoring sites while Figures 
9 and 10 show photographs of several fauna species encountered during the survey. 
 
Table 13. Fauna species found within the UBAC quarry sites and adjacent areas. 

Order Family Name Scientific Name Common Name 
 

Avifauna 

Ardeidae Bubulcus coromandus Eastern Cattle Egret  

Caprimulgidae Caprimulgus macrurus Large-tailed Nightjar  

Cuculidae Centropus sinensis Greater coucal  

Corvidae Corvus enca) Slender-billed crow  

Muscicapidae Kittacincla nigra White-vented shama  

Nectariniidae Aethopyga shelleyi Lovely Sunbird  

Pellorneidae Trichastoma cinereiceps Ashy-headed Babbler  

Pycnonotidae Alophoixus frater Palawan bulbul  

Rallidae Amauromis phoenicurus White-breasted waterhen  

Sylviidae Orthotomus sericeus Rufuos-tailed Tailorbird  

Zosteropidae Zosterornis hypogrammicus Palawan striped babbler  

Turnicidae Turnix suscitator Barred-buttonquial  

Timaliidae Mixornis gularis Pin-striped Tit babbler  

Herpetofauna 
Scincidae Eutropis multifasciata Common Mabuya  

Bufonidae Ingerophrynus philippinicus Philippine Toad  

Mammals Sciuridae Sundasciurus steerii Southern Palawan Tree Squirrel  
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Figure 8. Summary of fauna species composition. 

 

 
Figure 9. Avifauna species documented at UBAC quarry and adjacent areas: a) Palawan bulbul 
(Alophoixus frater), b) Pin-striped Tit babbler (Mixornis gularis). 

 

Figure 10. The a) Common Mabuya (Eutropis multifasciata) and b) Philippine Toad (Ingerophrynus 
philippinicus) found in the UBAC quarry sites. 
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2. Fauna Species Distribution 
 

There were fourty-one (41) individuals of fauna observed within the three (3) permanent transect 
lines established as shown in Table 14. Thirty-four (34) of these individuals belong to thirteen (13) 
species of birds to include B. coromandus, C. macrurus, C. sinensis, C. enca, K. nigra, A. shelleyi, 
T. cinereiceps, A. frater, A. phoenicurus, O. sericeus, Z. hypogrammicus, T. suscitator and M. gularis. 
Alongside with these, three (3) individuals under two (2) species of herpetofauna such as E. 
multifasciata and I. philippinicus and only one (1) individual (S. steerii) under order Mammalia were 
also observed in the study site. Transect 1 had the highest number of individuals (18) followed by 
Transect 3 with seventeen (17) while Transect 2 had the least with six (6).  
 
Table 14. Distribution and number of individuals of fauna species encountered.  

Order Family Name Scientific Name  
Number of Individuals 

1 2 3 Total 

Avifauna Ardeidae Bubulcus coromandus Eastern Cattle Egret 2 1 1 4 

Caprimulgidae Caprimulgus macrurus Large-tailed Nightjar 1 1 1 3 

Cuculidae Centropus sinensis Greater coucal 1 0 1 2 

Corvidae Corvus enca) Slender-billed crow 1 0 1 2 
Muscicapidae Kittacincla nigra White-vented shama 1 0 1 2 

Nectariniidae Aethopyga shelleyi Lovely Sunbird 1 1 1 3 

Pellorneidae Trichastoma cinereiceps Ashy-headed Babbler 1 0 1 2 

Pycnonotidae Alophoixus frater Palawan bulbul 2 1 1 4 
Rallidae Amauromis phoenicurus White-breasted waterhen 1 0 1 2 

Sylviidae Orthotomus sericeus White-breasted waterhen 1 1 1 3 

Zosteropidae Zosterornis hypogrammicus Rufuos-tailed Tailorbird 0 0 1 1 

Turnicidae Turnix suscitator Palawan striped babbler 1 1 1 3 
Timaliidae Mixornis gularis Barred-buttonquial 2 0 1 3 

Herpetofauna Scincidae Eutropis multifasciata Pin-striped Tit babbler 1 0 2 3 

Bufonidae Ingerophrynus philippinicus Common Mabuya 1 0 1 2 

Mammals Sciuridae Sundasciurus steerii Philippine Toad 1 0 1 2 

Total 18 6 17 41 

  
 

3. Diversity Index 
 
The overall diversity index for the study site was computed at H’ = 2.72 (Table 15) which is 
moderately diverse based on Fernando’s diversity scale (Table 2). The results of the study imply that 
the monitoring sites were disturbed environment and majority were grassland dominated by S. 
lumampao. New regenerations in the understorey level are however ready to restore cleared or 
disturbed areas in the site through natural regeneration.  The area serves as sources of Buho by the 
nearby households both for livelihood and personal uses.  
 
Table 15. Overall Diversity index of fauna species within the UBAC area. 

Common Name Scientific Name 
Shannon Diversity Index  

No. of 
Indiv. 

Pi Inpi PiInpi 

Eastern Cattle Egret Bubulcus coromandus 4 0.10 -2.33 -0.23 
Large-tailed Nightjar Caprimulgus macrurus 3 0.07 -2.61 -0.19 
Greater coucal Centropus sinensis 2 0.05 -3.02 -0.15 
Slender-billed crow Corvus enca 2 0.05 -3.02 -0.15 
White-vented shama Kittacincla nigra 2 0.05 -3.02 -0.15 
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Lovely Sunbird Aethopyga shelleyi 3 0.07 -2.61 -0.19 
Ashy-headed Babbler Trichastoma cinereiceps 2 0.05 -3.02 -0.15 
Palawan bulbul Alophoixus frater 4 0.10 -2.33 -0.23 
White-breasted waterhen Amauromis phoenicurus 2 0.05 -3.02 -0.15 
Rufuos-tailed Tailorbird Orthotomus sericeus 3 0.07 -2.61 -0.19 
Palawan striped babbler Zosterornis hypogrammicus 1 0.02 -3.71 -0.09 
Barred-buttonquial Turnix suscitator 3 0.07 -2.61 -0.19 
Pin-striped Tit babbler Mixornis gularis 3 0.07 -2.61 -0.19 
Common Mabuya Eutropis multifasciata 3 0.07 -2.61 -0.19 
Philippine Toad Ingerophrynus philippinicus 2 0.05 -3.02 -0.15 
Southern Palawan Tree Squirrel Sundasciurus steerii 2 0.05 -3.02 -0.15 

Total 41 1.00 -45.20 2.72 

 
 

4. Conservation Status 
 

All fauna species recorded during the monitoring at UBAC quarry areas and surrounding habitat were 
classified as Least concern under the International Union for the Conservation of Nature (IUCN) Red 
list category (Table 16). Majority or 56% of the fauna species are non-endemic to the country (Figure 
11). Forty-four percent (464%) of the remaining species are Philippine endemics.  Majority (88%) of 
these fauna species are in stable while the remaining thirteen percent (13%) have decreasing 
population trend. All of the species encountered are under least concerned conservation status. 

 
Table 16.  Conservation status of fauna species found within the UBAC quarry sites and adjacent 

areas. 

Common Name Scientific Name 

IUCN Red List Category 

Endemicity 
Population 

Tend 
Red List Status 

Eastern Cattle Egret Bubulcus coromandus Non Endemic Stable Least Concern 

Large-tailed Nightjar Caprimulgus macrurus Non Endemic Stable Least Concern 

Greater coucal Centropus sinensis Non Endemic Stable Least Concern 

Slender-billed crow Corvus enca Non Endemic Stable Least Concern 

White-vented shama Kittacincla nigra Endemic Decreasing Least Concern 

Lovely Sunbird Aethopyga shelleyi Endemic Stable Least Concern 

Ashy-headed Babbler Trichastoma cinereiceps Endemic Decreasing Least Concern 

Palawan bulbul Alophoixus frater Endemic Stable Least Concern 

White-breasted waterhen Amauromis phoenicurus Non Endemic Stable Least Concern 

Rufuos-tailed Tailorbird Orthotomus sericeus Non Endemic Stable Least Concern 

Palawan striped babbler Zosterornis hypogrammicus Endemic Stable Least Concern 

Barred-buttonquial Turnix suscitator Non Endemic Stable Least Concern 

Pin-striped Tit babbler Mixornis gularis Non Endemic Stable Least Concern 

Common Mabuya Eutropis multifasciata Non Endemic Stable Least Concern 

Philippine Toad Ingerophrynus philippinicus Endemic Stable Least Concern 

Southern Palawan Tree Squirrel Sundasciurus steerii Endemic Stable Least concern 
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Figure 11.  Endemicity and population trend of fauna species of UBAC quarry sites and adjacent 

areas. 
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IV.    Recommendations
 

The following are the recommendations based on the results of the assessment: 
 
1. Improvement of impounding dam by increasing its area size to contain bigger volume of runoff. This 

will permit more sediments to settle which are carried through runoff water during storm event before 
reaching the creek leading to other adjacent areas. 

 
2. Plant indigenous fruits and forest trees along banks of impounding dam and available parts of the 

area which will not be devoted for quarry. This is to increase land cover, reduce erosion, conserve 
indigenous and endemic flora, and provide habitat for fauna species. 
 

3. In planting trees, adopt a planting design which is a mixture of various indigenous/endemic fruits and 
forest trees. Avoid planting the same species in a single area to encourage/increase biodiversity.  

 
4. Conduct brushing and other care and maintenance activities regularly on planted areas to maintain 

their vigor and ensure success of rehabilitation.    
 

5. In the establishment and maintenance of agroforestry or reforestation areas to rehabilitate denuded 
forests, consider other fruit trees to be planted in addition to recommended indigenous fruit-bearing 
species such as Aratiles (Muntingia calabura), Makopa (Syzygium malaccense), Wild Rambutan 
(Nephelium lappaceum), Kandis (Garcinia parviflora), Bayabas (Psidium guajava), Binuang 
(Otomeles sumatrana). 

 
6. A continued massive awareness through Information, Education and Communication (IEC) 

campaign regarding biodiversity protection and conservation must be conducted particularly within 
the concerned communities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
32 

 

V.    References
 

Abalus, R. Jr., Dollente I. J., Gironella, E., Gabinete, E. M., Avanceña, J., and Pesito E., 2018. 2018 

Terrestrial Flora and Fauna Assessment of Berong Nickel Corporation. A Terrestrial Ecology 

Monitoring Report. 

Beals, M., Gross, L & Harrell, S. (2000). Diversity Indices: Shannon’s H and E. www.tiem.utk.edu. 

BirdLife International. 2009. Haliaeetus leucogaster. The IUCN Red List of Threatened Species 

2009: e. T22695097A28897166. Downloaded on 02 May 2020. 

BirdLife International. 2012. Kittacincle nigra. The IUCN Red List of Threatened Species 2012: e. 

T22710006A39752679. http://dx.doi.org/10.2305/IUCN. UK.2012-

1.RLTS.T22710006A39752679.en. Downloaded on 24 April 2020. 

BirdLife International. 2016. Hypothymis azurea. The IUCN Red List of Threatened Species 2016: e. 

T103715755A94105987. https://dx.doi.org/10.2305/IUCN. UK.2016-3.RLTS. 

T103715755A94105987.en. Downloaded on 02 May 2020. 

Brown, R. A., A. C. Diesmos & A. C. Alcala. 2001 (2002). The state of Philippine herpetology and 

the challenges for the next decade. Silliman Journal 42(1):18-87. 

Brown, R. M., & Diesmos, A. C. (2009). Philippines, biology. In: Gillespie R, Clague D (eds) 

encyclopedia of Islands. University of California Press, Berkeley, CA, pp 723-732. 

Brown, R. M., Diesmos, A. C., Gaulke, M., Iskandar, D. & McGuire, J 2018. Eutropis indeprensa. 

The IUCN Red List of Threathened Species 2018: e. 

T195307A2378150.http://dx.doi.org/10.2305/IUCN.UK.2018-2.RLTS.195307 A2378150.en. 

Downloaded on 30 May 2019. 

Buchanania arborescens Blume in GBIF Secretariat (2019). GBIF Backbone Taxonomy. Checklist 

dataset https://doi.org/10.15468/39omei accessed via GBIF.org on 2020-07-18. 

Fernandez J., Fernandez F., Legaspi E I. F., 2002 Palawan Flora and Fauna.   

http://philgis.org/city-and-capital-page/puerto-princesa 

http://philgis.org/philippine-regions/region-4b-mimaropa 

Israel D. C., 2001. The Silent Dangers of Quarrying. Philippine Institute for Development Studies. 

No. 2001-05 

Israel, D. C., A. Torres and A. Sandalo, 2001. The Environmental Impact of Macroeconomic Policies 

on the mining and quarrying sector in Palawan Province. 

IUCN (2018) IUCN Red List of Threatened Species. Version 2018.2 

Kennedy, R. S., Gonzales, P. C., Dickinson, E. C., Miranda, H., & Fisher, T. H. (2000). A Guide to 

the Birds of the Philippines. Oxford, UK: Oxford University Press.  

Kennerly, R. & Ong, P. 2019. Hylopetes nigripes. The IUCN Red list of Threatened Species 2019: 

e.T10604A22243756. https://dx.doi.org/10.2305/IUCN.UK. 2019-

2.RLTS.T10604A22243756.en. Downloaded on 24 April 2020. 

Kilgo, J. C., 2007. Wildlife Habitat Assessment. Southern Research Station, USDA Forest Service 

Kreft H, Ko¨ster N, Ku ¨per W, Nieder J, Barthlott W. 2004. Diversity and biogeography of vascular 

epiphytes in Western Amazonia, Yasunı´, Ecuador. Journal of Biogeography 31: 1463-1476. 

http://dx.doi.org/10.2305/IUCN
https://dx.doi.org/10.2305/IUCN
https://dx.doi.org/10.2305/IUCN.UK


 
33 

 

Lagunzad CG. B., Joaquin C. C., Joaquin J.C., Claustro A. L., and Arañez, A.T., College Laboratory 

Manual “General Botany 101 “, 2010. Vidal Publishing House, Inc. Manila.  

Lwin, K., Neang, T., Phimmachak, S., Stuart, B., Thaksintham, W., Wogan G., Danaisawat, P., 

Iskandar, D., Yang, J. & Cai, B. 2019. Gekko gecko. The IUCN Red List of Threatened Species 

2019: e.T195309A2378260. http://dx. doi.org/10.230/IUCN.UK.2019-

1.RLTS.T195309A2378260.en. Obtained from the URL on 24 April 2010. 

Mabberly D.J., 1997. The Plant – Book (A Portable Dictionary of the Vascular Plants). 2nd Edition. 

Press Syndicate of the University of Cambridge. U.K.  

Madulid, D. A., 1995. A Pictorial Cyclopedia of Philippine Ornamental Plants,        Bookmark, Inc. 

Makati, Metro Manila.  

Madulid, D. A., 2002. A Pictorial Guide to the Noteworthy Plants of Palawan.      Palawan Tropical 

Forestry Protection Program and Palawan Council for Sustainable Development and Staff in 

Partnership with the European Union, Puerto Princesa City, Palawan, Philippines.  

Mallari, N. A., Collar, N., Lee, D. C., McGowan, P. J. K., Wilkinson, R. & Marsden, S. J. (2011). 

Population densities of understorey birds across a habitat gradient in Palawan, Philippines: 

implications for conservation. Oryx 45:234-242. 

Mallari, N. A., Rico, E. L., Alban de, J. D., Diesmos, A., Altamirano, R. A., Puna, N., Supsup, C., 

Ledesma, M., Nuevo, C. E., Lillo, E., Monzon, A., Veridiano, R. K., Wenceslao, J., Tablazon, D., 

Masigan, J. P., Lorca, R. N., Tumaneg, R., Pales, J. R., Guinto, F., Asis, A., Avanceña, J., 

Bringas, A., Lapus, S., & Musa, M. (2013). Biodiversity baseline assessment in the REDD-Plus 

pilot and key biodiversity area in Mt. Nacolod, Southern Leyte. Final Technical Report. 

Mallari, N. A. D., Tabaranza, B. R., Crosby, M. J. (2001). Key conservation sites in the Philippines: 

a Haribon Foundation and Birdlife International directory of important bird areas. Bookmark.  

Martin, S.G. and R.L. Discipulo. 1996. The concrete aggregates industry in Region IV-A (Mainland). 

Mines and Geosciences Bureau, Quezon City. 

Nartey V. K., J. N. Nanor, R. and K. Klake, 2012. Effects of Quarry Activities on Some Selected 

Communities in the Lower Manya Krobo District of the Eastern Region of Ghana. Department of 

Chemistry, University of Ghana, Accra, Ghana and Environmental Science Programme, Faculty 

of Science, University of Ghana, Accra, Ghana Atmospheric and Climate Sciences, 2012, 2, 

362-372. 

Pearce D, Moran D. 1994. The economic value of biodiversity IUCN — the world conservation union. 

IUCN — The World Conservation Union. 

Palawan Tropical Forestry Protection Programme and Palawan Council for        Sustainable 

Development (PCSD). Puerto Princesa City, Philippines  

PCSD (2010) State of the Environment 2009 Updates, Province of Palawan, Philippines. Palawan 

Council for Sustainable Development, Puerto Princesa City.  

Rojo, J.P., 1999. Lexicon of Philippine Trees, Forest Products Research and Development Institute 

Department of Science and Technology College Laguna, Philippines.  

Salvosa, F.M. 1963. Lexicon of the Philippine Trees. Forest Products Research Institute, College 

Laguna, Philippines.  

http://dx/


 
34 

 

Siti N, L. Hapsari, and I. K. ABYWIJAYA, 2017. Species richness, conservation status, and potential 

uses of plants in Segara Anakan Area of Sempu Island, East Java, Indonesia 

Streblus asper in GBIF Secretariat (2019). GBIF Backbone Taxonomy. Checklist dataset 

https://doi.org/10.15468/39omei accessed via GBIF.org on 2020-07-18. 

Supsup, C. E., & Asis, A. A (2018). Identifying important habitats of endemic and threatened species 

in Puerto Princesa City, Palawan. 

Sylvatrop, The Technical Journal of Philippine Ecosystems and Natural Resources 13(1&2): 1-30. 

Turner, I.M. 1996. Species loss in fragments of tropical rainforest: A review of the evidence. Journal 

of applied ecology. 33: 200-209 

Quinnell, R. and Balmford, A. 1988. A future for Palawan’s forest? Oryx 22:30-

35.doi:10.1017/S0030605300027368 

Weerd, M. V., J. Strijk, and D. Snelder. 2004. The importance of forest fragments for birds and local 

communities in Northeast Luzon, Philippines. 

 
 

  



 
35 

 

 
 
 



2024 ANNUAL EPEP 
MPP-002-2019-MGBMIMAROPA 
Universal Basalt Aggregates Corporation 34 

 

Annex 2 – ECC 

 
 
 
 



2024 ANNUAL EPEP 
MPP-002-2019-MGBMIMAROPA 
Universal Basalt Aggregates Corporation 35 

 

 
Annex 3 – Permit to Operate 
 

 



2024 ANNUAL EPEP 
MPP-002-2019-MGBMIMAROPA 
Universal Basalt Aggregates Corporation 36 

 

 



2024 ANNUAL EPEP 
MPP-002-2019-MGBMIMAROPA 
Universal Basalt Aggregates Corporation 37 

 

 



2024 ANNUAL EPEP 
MPP-002-2019-MGBMIMAROPA 
Universal Basalt Aggregates Corporation 38 

 

 



2024 ANNUAL EPEP 
MPP-002-2019-MGBMIMAROPA 
Universal Basalt Aggregates Corporation 39 
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