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An Overview

Critical minerals are defined as elements, minera ances or
materials that are:

(a)essential to industry and technology, but (b) of high risk of
supply chain disruption, and (c) no known alternative material

Strategic minerals, meanwhile, may be considered as a subset of
critical minerals, but which may imply minerals in:

(a)short supply but important to domestic industries and (b) with
high values but with security implications.



An Overview

The demand is threatened by disruption of mineral supplies due to
geopolitical conflicts, trade attrition globally, and simply due to
dwindling production from mining areas.
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construction in progress.

ai. Offshore means the water, sea bottom and subsurface from the shore or coastline reckoned from the
mean low tide level up to the two hundred nautical miles (200 n.m.) exclusive economic zone including the
archipelagic sea and contiguous zone.
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Coastal Geohazard Study

« Makes use of Coastal Vulnerability Index (CVI) coupled with the
aid of the Analytical Hierarchy Process (AHP):

« The CVI considers the influence of seven (7) physical coastal
parameter: shoreline change, geomorphology and lithology,
coastal slope, mean tidal range, natural buffers, coastline
alignment relative to dominant wind-driven waves, and human
activities:

 The primary activities to complete this study include desktop
studies, coastal geohazard and geomorphological mapping,
beach profiling, bathymetric survey, natural buffer (i.e., coral
reefs and mangroves) assessment, and geological investigation
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Magnetite

The Offshore Resources

Chromite
Magnetite
Marine mineral resources in the Manganese
Philippines:

« Magnetite sand and associated placer metals
such as gold, PGEs, and chromite;

« Quarry sand materials for reclamation

 Deep sea manganese nodules and crusts
which contain nickel, cobalt, and REEs

Chroriite




Marine Mineral Exploration of Philippine
Rise and Celebes Sea Regions Project 2018

5-YR GEOLOGICAL STUDIES AND
OFFSHORE MINERAL EXPLORATION
OF PHILIPPINE RISE
AND CELEBES SEA REGION

0 50100 200 300 400
KILOMETERS
Legend
+ Survey platform position at a given time
e Actual sampling location

O Major cities

Distribution of Accomplishments
2018 - Benham Bank, Phil Rise (PRR)

- Nearshore Bicol Shelf, PRR

- Sarangani Prov, Celebes Sea (CSR)
2019 - Nearshore Baler, PRR

- Sulu Archipelago, Celebes Sea
2020 - Sarangani to Malapatan

2021 - Nearshore Camarines Norte, PRR
- Nearshore Zamboanga to
Pagadian City, Celebes Sea
2022 - Offshore Quezon Prov, PRR
- Offshore Davao Occ, Celebes Sea
Proposed Project Extension

2023 - Offshore Dipaculao to Sta Ana, PRR
2024 - Offshore La Union, WPS

- Offshore Pangasinan, WPS

- Offshore CSR near_Indonesia
2025 - Remaining parts of Benham Bank,

PRR
- Offshore Zambales-Bataan, WPS

2026 - Offshore Palawan, WPS
2027 - Offshore N Cagayan, PRR
2028 - Offshore Laoag-Vigan, WPS

S
DEPARTMENT OF ENVIRONMENT
AND NATURAL RESOURCES
MINES AND GEOSCIENCES BUREAU |
7

TARGET FOR EACH AREA PER CRUISE:
2,500 In-kms and 40 sediment samples

ffshore
Resources
argets: the Deep




Panaon Island — Butuan Bay
Western Zambales

Dinagat Island — Surigao
South Palawan (Rizal-Quezon)
West Palawan (Aborlan-PPC)
Camarines Norte

Camarines Sur — Catanduanes
Eastern and Southern Leyte

. Guian — Homonhon Island

10. East Palawan (Aborlan)

11. lloilo — Guimaras Is. — West Negros
12. Aurora — Quezon - Isabela
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shore Resources
rgets: Shallow
Marine Sediments




Geochemistry of
Marine Minerals:
nitial Results
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Magnetite Mineralogy in Marine
Sediments

Coordinates ;
Sample Name Northing Easting Locality ." ,
IMag-1 Cagayan Valley, Dodan, Appari, Cagayan {
IMag-2 Lingayen Gulf, Pangasinan e
Mag-3 Caoayan, llocos Sur ~w B
Upstream of Sto. Tomas River, Brgy. '
Mag-4 Rabanes, San Marcelino, Zambales ey I
IMag-5 11°06' 09 4" | 125° 02" 176" Brgy. San Roque, Tolosa, Leyte — R
IMag-6 10° 59.6584" | 1237 13.5227" Negros Occidental ‘*_‘
Mag-T “San Vicente llocos Norte 4 v. ..
IMag-8 107 48" 14 9" 1247 59 3" Brgy. Maya, MacArthur, Leyte PIE
IMag-9 10° 37" 58.3" | 125° 08 38.0" Brgy. Kikilo, Abuyog, Leyte J 5
Upstream of Sto. Tomas River in Brgy. .
IMag-10 Rabanes. San Marcelino, Zambales

Initial geochemical analysis of magnetite grains conducted under Kyushu Univ and UP-NIGS
laboratories using SEM



Philippine Magnetite: some Mag-10, Sto. Tomas River, Zambales
Representative Samples =

Mag-3, Caoayan llocos Sur




nitial Results using SEM

¥YEDAX-X1-SU3500¥EDAX USERYECONOMIC GEOLOGY LABORATORYY LAYR
SYMAG-1¥COMPO MAPYEDAXPROJECT .SPC
KY; 15,0 Tilt:0.00 Tkoff:36.36__ Det: Octane Plus Reso:128.6  Amp.T:7.68
FS : 73208 LSec:327.6 Prst:None 6-Feb-2024 15:48:50
cr
o
Fe
Fe si
Al
Mg Ti
v B
.00 2.00 3.00 4.00 5.00 5.00 7.00 5.00 900 1000 kev
CI¥EDAX3Z¥GENESISYGENMAPS. SPC
kV:15.0 Tilt:0.00 Tkoff:35.00 Det: Octane Plus Re50:128.6 Amp.T:7.68
FS : 7855 LSec: 31.3 Prst: None 7-Feb-2024 10:02:58
Fe
Al
Mg e
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 eV
¥YEDAX-X1-SU3S00¥EDAX U SERYECONOMIC GEOLOGY LABORATORY ¥LAYD
7 10¥COMPO MAPYEDAXPROJECT.SPC
Tkoff:35.00 __Det: Octane Plus Reso:128.6  Amp.T:7.68
Prat:None 7-Feb-2024 15:58:49
si
Fe fe
Al
Mg)
1.00 2.00 .00 6.00 7.00 8.00 9.00 10.00 keV




5 GEOSCIEN
A EON

wt%

4.50

’g 4.00
3 350
g 3.00
C 250
Wt% & 2.00
25.00 E 150
o 1.00
~20.00 = 050
S 0.00
‘= 15.00 0.00 1.00 2.00 3.00 4.00 5.00
= Al (aluminum)
=,10.00
" 500 wt%
90.00 0.00 38
80.00 4 0.00 200 4.00 6.00
— 70.00 " Al (aluminum)
= % ©
o 60.00 ° -
=. 50.00
© 40.00
30.00
20.00
10.00
0.00 0.00 5.00 10.00 15.00 20.00 25.00
0.00 5.00 1000 1500 20.00 25.00 Ti (titanium)

Ti (titanium)




as Targets

wesr

FHiLIERINE

/ iane

£OSCIE;
& o N

Magmatic Arcs & Shallow Seas

FwiLIPPINE

vessas |} sea

Magmatic Arc Axes Logond

3
w
e Westemn Luzon
S Fikramion Plsor Saomes S0 2025 Targets
e Eastern Negros- Masbate
— Cotabato
. Souent Naon e Panay switeen Mabate
— Caraballo Range Southvem Sweorra Nadee
Noaheastem Luzon Polilio Catandasanes is.
— NOWOSIOM Bohol
Suw
Phiappine
— SN 13000
Ceb

ety
e CON0ON AR2ENE ROCKS

Philippine Sea

N15*

Pueno Pancesa

Sulu Sea




he Visayan Sea
roject 2024

**  MARINE GEOLOGICAL STUDIES
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The Visayan Sea Project: Initial
Geochemistry
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Discussion: Point Analysis of
Maghnetite

Marine mineral resources in the Philippines:

 Magnetite sand which may be associated placer metals such as gold, PGEs, and chromite
and quarry sand materials are ubiquitous in marine sediments but workable depths are at
40m — 100m;

 Deep sea manganese nodules and crusts which contain nickel, cobalt, some lithium, and
potentially REEs are formed on depts of about 2500m to 4000m and are yet to be
determined in Philippine Rise and Celebes Sea Regions;

 Magnetite analysis through SEM:

 Alinear trend between Ti and Fe implying ubiquitous presence of Ti in magnetite
structure.

« Minor presence of Al and Mg in magnetite lattice.



Marine mineral resources in the Philippines:

 Initial results of bulk marine sediments analysis show a very linear correlation between Ti
and Fe in positive trend; this may imply Ti and Fe exist in a mineral phase or crystal;

» Ti also shows positive correlation with Mn, Ni, Cr, and Y (a REE) in marine sediments;

« Meanwhile, Mn and Zn show positive correlation while P and Ti show a slight negative
trend.



Way Forward

Marine mineral resources in the Philippines:

Establish further the association of PGE, Au, and the REEs in magnetites and magnetite-
bearing marine sediments; it seems the 5-6% magnetite presence in marine sediments is the
norm;

Deep sea manganese nodules and crusts which contain nickel, cobalt, and potentially REEs
are yet to be proven in the deep regions of the Philippine EEZ and are targets of exploration by
the MGSD in the near future;

The shallow regions (40-100m) are the best potential sources of marine quarry sediments and
magnetite sands but extensive exploration is yet to be conducted on target areas;

Ti, Mn, and V are suggested to be added in the critical minerals list being crafted by the MGB.



Offshore mining operations shall be conducted in a manner that will not

adversely affect biodiversity, the safety of navigation at sea, and other

marine activities.

Ono”shActmining?f

0f1995[

Philippine Mineral Reporting Code in the reporting of its exploration
results, mineral resources, and ore reserves as prescribed under
DAO No. 2010-09. The reports shall be accompanied by raw
geologic, geophysical, and geochemical data plotted in a 1:50,000
scale map and cross-sections, at a minimum. It should also state

Exercising the junsdiction provided by the UNCLOS, the conduct of
offshore mining exploration in the EEZ, continental shelf, and the
extended continental shelf shall be regulated and carried out by the
State.

The Contractor shall utilize the appropriate and efficient mining
method with minimal adverse impacts on the marine environment.
The use of high-pressure water jet in the extraction of materials shall
be prohibited.

IN susm\',\xVG SHALL Bg
NG WEALTH CRE ATIQ,?IPL




Department af Enviranmeant and Natural Resources
Mines and Geoscienoes Bureau

Marine Geological Sursey Division

DRAFT GUIDEBOOK

OFFSHORE MINING APPLICATIONS
EVALUATION AND OPERATIONS
MONITORING

Applications Evaluation

BASELINE CHARACTERIZATION

Offshare mining, being a resaurce-extractive
industry, i considered an Enwironmentally
Critical Project or ECP. Under the Philippine
Ervironmental Impact Statement System, ECPL
are reguired to conduct an Environmental
Impact Assessment (ELA) which is & key tool in
identifying, guantifying, amnd asessing the
impacts of the propmed praject on the
enviranment [Glasson et al., 2013). Key findings
from the conduct of ELA is summarized in the
Erviranmental Impact Statement (EIS).

For new and emerging sectars such as affshore
mirring the lack  af standardized
enviranmental management  principles  and
best  practice  schentific  guidelines may
translate  to  insufficient  environmental
management practices (Ellis et al., 20171, The
need for such guidance arose mainly due to
the increassing project  applications  and
knowledge gaps concerming the impact of such
projects ta the marine enwironment. The
farmulation and adaptation of a ser of
comprehemive technical guidelines that shall
e the basis for minimum baseline data
requirements against which project impacts
are measured is pivatal in the effective impact
mitigation and averall preserqation of the
maring amviranment.

Ellf et al. {2017 categorizes El& baseline data
requirements  bawed on the  receiving

anviranment. Far affshare mineral axtraction

prajects, receiving  envircnments  are
categarized inta:  surface, water column,
seaflaor and shoreline.

The sacic-ecanamic enviranment at the
prapased site must also be studied as part of
the El& which details the existing resaource
utilization ncluding the fisheries, marine
traffic, subsea cables and ather mineral
exploration and exploitation projects in the
wicinity alang with areas of cultural andfor
hstarical significance i also detailed in this
part. Potential soclo-ecanomic and socio-
cultural fsues that may arise during the
praject must be ddentified whether it is a
direct ar indirect effect of the proposed
extractian project.

fside from  the affshare  socio-scamamic
enviranment, the onshore socio-ecamamic
aenviranment, eipecially i operations within
the municipal waters, s also of impoartance.
Stakeholder comsultations must also be a part
af the El& where details of conducted
camiultationss with interested parties and
stakehalders in the offshare mining application
in the period leading up to the preparation of

the report is descrilsed.



Thank you

Rogel A. Santos, PhD

rogel.santos@maqb.gov.ph
rogelsantos04@yahoo.com
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