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SOCIAL AND COMMUNITY DEVELOPMENT AND RESEARCH AND DEVELOPMENT

The Mining contractors/operators shall allocate a minimum of 1% of their direct mining and milling 

costs for the following:

• Development of the host and neighboring communities and mine camp, including the construction and 

maintenance of social infrastructures to promote the general welfare of the inhabitants in the area. Such 

infrastructures include roads and bridges, school buildings, churches, recreational facilities, housing 

facilities, water and power supplies, etc.; 

• For the development of mining technology and geosciences, particularly those related to 

improved efficiencies and environmental protection and rehabilitation;

The mining contracts under the regimes of MPSA and FTAA also provide for the mandatory Filipinization

program, technology transfer, and the training and priority employment of local residents. These 

contracts further mandate that mining operations shall maximize the utilization of local goods and 

services, the creation of self-sustaining generating activities, and skills-development.



ON SOCIAL ACCEPTABILITY

Mining contractors/operators shall allocate a minimum of 1% of their direct mining and milling 

costs for the development of the following:

• Host and neighboring communities and mine camp to promote the general welfare of inhabitants 

in the area. This includes construction and maintenance of infrastructures such as roads and 

bridges, school buildings, housing and recreational facilities, water and power supplies, etc.; 

• Mining technology and geosciences, particularly those related to improved efficiencies 

and environmental protection and rehabilitation.
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Scandium (Sc) forms part of the REE family to 

include Yttrium (Y)

The small ionic radius of Sc easily substitute for 

Fe+2, Mg, Zr, and Sn
As such it occurs in a diverse of resource types 

igneous ilmenite, hydrothermal Sn-W ores, to 

residual bauxite and laterite (Chackmouradian & 

Wall, 2012)

Sc is one of the most expensive commodity 

among REEs and the most abundant too in 

laterites

Sc, occurring as trivalent ion, has small ionic 

radii making it classified as part of HREE
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Manganese concentration as absorbent of REE
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・Relatively good positive correlation (especially, with Pt)

⇒Limonite zone includes more Pt.  
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Title Authors Venue

Quality Control Monitoring of Mining and Shipment 

Samples, Berong Nickel Corporation Assay Laboratory

VT Hizon, RAL Flores, RA Santos GEOCON 2008, Makati City, Philippines

Significance of Company and Internal Quality 

Assurance/ Quality Control (QAQC) XRF Results and  

Field Sample Reduction Procedures from the 

Macroasia Nickel Laterite Deposit, Brooke's Point, 

Palawan

RAL Flores, RPL Pineda, RA Santos GEOCON 2009, Makati City Philippines

When Limonite Gets Denser: A Bulk Density Study of 

Palawan Laterites

RA Santos, RAL Flores, AE Gabata, RS 

Victorino, JM Gonzales, Jr.

GEOCON 2011, Surigao City, PHILIPPINES

Comparative Geochemical Analysis of Nickel Laterite 

Samples from Infanta Nickel Project Area, Brooke’s 

Point, Palawan

MBMC Jumangit, RPL Pineda, EA Ranches,

RA Santos, RN Santos

1st Asia Africa Mineral Resources Conference, Kyushu 

University, Fukuoka, JAPAN (Dec. 2011)

Geochemistry of Nickel Laterite I: Elemental Behavior 

During Laterite Formation

RA Santos, RAL Flores, RN Santos, MBMC 

Jumangit, RPL Pineda, ER Ranches

International Symposium on Earth Science and 

Technology –CINEST, Kyushu University, Fukuoka, JAPAN 

(Dec. 2011)

Geochemistry of Nickel Laterite II:  The Grade-Density-

Profile Thickness Correlation

RA Santos, RAL Flores, RN Santos, MBMC 

Jumangit, ER Ranches, AE Gabata, MM 

Fajatin, RPL Pineda

1st Asia Africa Mineral Resources Conference, Kyushu 

University, Fukuoka, JAPAN (Dec. 2011)

Exploration and Resource Estimation of Nickel Laterite 

Deposit: the Case of MacroAsia Corporation’s Infanta 

Nickel Project in Brooke’s Point, Palawan**

RA Santos, RAL Flores, RN Santos Seminar/Workshop –

Reporting of Exploration Results,

Mineral Resources, and Ore Reserves for Philippine 

Deposits

Compliant with International Standards **, Quezon City, 

PHILIPPINES (June 2012)



Geochemistry of Ophiolitic Chromite Revisited: 

Implication on Chromite Formation in Changing 

Tectonic Regime

RA Santos, K Suzuki, A Imai, RN Santos, RAL Flores 2nd Asia Africa Mineral Resources Conference, 

Bandung, INDONESIA (Sept 2012)

Geochemistry of Ni-laterite: Elemental Behavior and 

the Grade- Laterite Thickness-Density Correlation

RA Santos, RAL Flores, RN Santos, MBMC Jumnagit Tribute to Mentors, University of the Philippines, 

Quezon City, PHILIPPINES (Feb 2013)

Nickeliferous Laterite Geochemistry: Implication to 

Laterite Formation and as Guide to Exploration

RA Santos, RN Santos, MBMC Jumangit, K Yonezu, 

M, Matsuo, K Shozugawa, RAL Flores

Japan Resource Geology Annual Meeting 

2013, University of Tokyo, JAPAN (June 2013)

Delineating Nickeliferous Laterite Horizons: Studies on 
Some Mineralogical Phases and its Environment of 
Formation

RA Santos, RN Santos, M. Matsuo, K Shozugawa, K 

Yonezu, MBMC Jumangit

3rd Asia Africa Mineral Resources Conference, 

Mongolian University of Science and 

Technology, Ulaan Bataar, MONGOLIA (Sept. 

2013)

Optimization of Drill Spacing in Nickel Exploration in 

Philippine Setting through Geostatistics

RN Santos, RA Santos, MBMC Jumangit 3rd Asia Africa Mineral Resources Conference, 

Mongolian University of Science and 

Technology, Ulan Bataar, MONGOLIA (Sept. 

2013)

Geochemical Behavior of REE in Laterite of 

MacroAsia’s Infanta Nickel area, Palawan, Philippines 

: A Preliminary study

K Noda, K Yonezu, JA Gabo, J Juanerio, E 

Laguerta, RN Santos, RA Santos

GEOCON 2013, Makati City, Philippines (Dec 

2013)



Preliminary study on PGE associated with laterite of 

MacroAsia's Infanta Nickel Area, Palawan, 

Philippines

K Yonezu, S Hara, K Noda, JA Gabo, J Juanerio, E 

Laguerta, RN Santos, RA Santos

GEOCON 2013, Makati City, Philippines 

(Dec 2013)

Determination of Optimal Cut Off Grades in 

Reporting Nickel Laterite Resource

RN Santos, MBMC Jumangit, RA Santos, J Junanerio, 

E Laguerta

GEOCON 2013, Makati City, Philippines 

(Dec 2013)

Laterite Geochemistry vs. pH-Eh Values: 

Implications to Nickeliferous Laterite Stratification

RA Santos, RN Santos, MBMC Jumangit, JD Juanerio, 

EL Laguerta,  K Yonezu, JA Gabo, K Noda, AP 

Espallardo, E Villaflor

4th Asia Africa Mineral Resources 

Conference, UTHB, Algiers, Algeria (Sept. 

2014)

Ultramafic Rocks in Ophiolites as Potential Carbon 

Repositories: Initial Results of Carbon Capture and 

Sequestration Experiment

RA Santos, R Takahashi, K Ohkawa, RN Santos, K 

Yonezu, JA Gabo,K Noda, MBMC Jumangit

GEOCON 2014, Makati City, Philippines 

(Dec 2014)

Geochemistry of Scandium in Nickeliferous Laterite: 

the Case of Philippine Ni-laterite

RA Santos, RN Santos, K Yonezu, JA Gabo-Ratio, K 

Noda, EL Laguerta, AP Espallardo, E Villaflor, AV 

Duran, MBMC Jumangit

Crust-Mantle Evolution in Active Arcs, 

Quezon City, Philippines (Feb. 2015)

The Limonite-Saprolite Interface as “Bonanza 

Horizon” for Metals in Nickeliferous Laterite

RA Santos, RN Santos, K Yonezu, JA Gabo-Ratio, K 

Noda, EL Laguerta, AP Espallardo, E Villaflor, AV 

Duran, MBMC Jumangit

5th Asia-Africa Mineral Resources 

Conference, UP-Diliman, QC, Philippines 

(July 2015)

Density-Swell Factor Correlation: Contraints on 

Mineralogy and Mineral Ratios in Nickeliferous 

Laterites

RA Santos, RN Santos, K Yonezu, JA Gabo-Ratio, K 

Noda, OTA Alfonso, EL Laguerta, AP Espallardo, E 

Villaflor, AV Duran

GEOCON 2015, Makati City, Philippines 

(Dec 2014)

Optimizing Exploration Techniques: The 

Nickeliferous Laterite Case***

RASantos 2016 Hunt for Ore Deposits: Emerging 

Trends, Davao City, Philippines
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QA/QC SAMPLES FOR 100 SAMPLES

QAQC SAMPLE ~1:2

FIELD DUPLICATES  1:10

COMPANY STANDARDS 1:20

LAB  CRUSHED REPLICATES 1:15

LAB  PULVERIZED REPLICATES 1:10

LAB STANDARDS/ BLANKS 1:20

SIEVE TEST SAMPLE 1:10

1 100



NONOC DEPOSIT – HISTORICAL BULK DENSITY AND MOISTURE CONTENT

PBM MMIC

Matrix
Bulk Density 

(t/m3)
Moisture % Bulk Density (t/m3) Moisture  %

Limonite 1 1.29 29.30 1.37 31.10

Limonite 2 1.16 29.25 1.19 36.30

Limonite 3 0.96 46.71 0.88 39.60

Serpentinite 4 1.20 30.40 0.97 35.20
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Density vs. Laterite Thickness

Silicate/Oxide 

Minerals distribution in 

Ni-laterite profile
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(After Marland in Oelkers and Cole 2013)





A B

Results:

•At 1 atm (CO2 and N2) steep pH increase imply 

absence of buffering by HCO3 thus saturation is 

far from completion or may never be obtained

•At 2 atm CO2 and 60oC tapering or lessening 

of bar slope implies saturation inCO2 buffering 

of HCO3

•Silica starts to precipitate and followed by 

carbonate precipitation at a slightly higher pH 

(4.5)
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Results:

With the exception of Fe, saturation is yet to be reached 

for Mg and Si and is highest in terms of dissolved contents 

in water at 60oC and 2 atm (the P for all sets)

For Ca, Al, and K the results are very low due to low 

natural abundance in ultramafic rocks



Results:

Probable presence of magnesite (MgCO3) revealed by XRD (Kyushu University) within the 

harzburgite matrix

It is yet for further confirmation since similar occurrence was observed even on runs under N2.

The results simply state the potential of the ultramafic units of ophiolites as stable repository for 

atmospheirc CO2.
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(After Power et al., 2013)
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