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List of Abbreviations and Units of Measurement

$ or US$
$/t

%

°C

°F
3D
AC
ACM
Ag
Ai
AlF
Al
ALS
amsl|
ANFO
As
asl
Au
Azi
Ba
BBA
BCK
BFA
Bi
BWi
C&F
Ca
CAPEX
Cd
CDA
CIM
cm
cm 3
Co
COG
Conc
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United States dollar (examples of use: US$2.5M / $2.5M)
dollar per ton

percent

angular degree

degrees Celsius (e.g., 22 °C)

degrees Fahrenheit (e.g., 72 °F)
three dimensional

alternating current

AMC Mining Consultants (Canada) Ltd.
silver

Bond Abrasion Index

Annual Information Filing

aluminum

ALS Limited (laboratories)

above mean sea level

ammonium nitrate fuel oil  (explosive)
arsenic

above sea level

gold

Azimuth

barium

BBA USA Inc.

back -stope

bench face angle

bismuth

Bond Ball Mill Work Index

cut and fill

calcium

Capital cost estimate

cadmium

Canadian Dam Association

Canadian Institute of  Mining, Metallurgy and Petroleum
centimeter

cubic centimeter

cobalt

cut -off grade

concentrate
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Cr
CRMs
CSX
Cu

d

dly
DBA
DDH
DEC
dmt
EM
ESM
etal.
Fe
FOG
FoS

ft

ft3

g
G&A
gal
gald
gal/min
galls
GT

h

h/d
hly
H2S
HDPE
hp
Hudbay
ICP
ICP-AES
ICP-OES
1D

1D2
ID3
IDW
in or
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z

chromium

certified reference materials
CSX Corporation

copper

day (24 hours)

days per year

Dam Breach Analysis
diamond drillhole
Department of Environmental Conservation
dry metric ton
electromagnetic

Empire State Mines

and others

iron

fall of ground

factor of safety

feet

cubic feet

gram

General and Administration
gallon

gallons per day

gallon per minute

gallons per second
grade/tonnage

hour (60 minutes)

hours per day

hours per year

hydrogen sulfide

High Density Polyethylene
horsepower

Hudbay Minerals Inc.
Inductively Coupled Plasma
Inductively Coupled Plasma Atomic Emission Spectrometry
Inductively Coupled Plasma Optical Emission Spectrometry
identification

inverse distance squared
inverse distance cubed
inverse distance weighted
inch
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IRA inter -ramp angle

JDS JDS Energy and Mining Inc.
K potassium

kcfm kilo-cubic feet per minute
kg kilogram

km kilometer

km3 cubic kilometer

kt kiloton

kV kilovolt

kVA kilovolt amperes

kw kilowatt

kWh kilowatt per hour

L liter

Ib pound(s)

LGS Lower Graphitic Schist
LHD load haul dump (loaders)
LLD lower limit of detection
LOM life of mine

LRS longitudinal retreat stoping
LVA Locally Varying Anisotropy
m meter

M million

m?3 cubic meter

Ma mega annum

Max. maximum

mesh US mesh

Mg magnesium

mg milligram

mi mile

min minute

Min. minimum

mm millimeter

Mn manganese

Mo molybdenum

MRE Mineral Resource Estimate
Mt million tons

MVT Mississippi Valley-type
MW megawatt

Na sodium

Ni nickel
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NI 43-101 Canadian National Instrument 43 -101
NN nearest neighbor

No. number

NONEL non -electric

NPV net present value

NR net revenue

NS not sampled

NSG non -sulfide gangue

NSR net smelter royalty

NY New York

NYSDEC New York State Department of Environmental Conservation
OK ordinary kriging

OoMS Operation, Maintenance and Surveillance Manual
ON Ontario

OPEX Operating cost estimate

OREAS Ore Research and Exploration Pty. Ltd.
OSA overall slope angle

ovB overburden

0z ounce

PAP & PAS Panel Mining & Primary and Secondary
Pb lead

Pbs lead sulfide

PEA preliminary economic assessment

PEG Pegmatite Intrusion

PGS Phlogopitic Garnet  Schist

PHG Popple Hill Gneiss

PM Panel Mining

ppm parts per million

psi pound per square inch

PSS Pathway -Specific Standards

Q1, Q2, etc. first quarter, second quarter, etc.

QA/QC quality assurance / quality control

QP qualified person

RBF radial basis function

RDi Resource Development Inc.

RMR rock mass rating

ROM run of mine

RPEEE Reasonable Prospects for Eventual Economic Extraction
s second
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SD standard deviations

SEDAR+ System for Electronic Document Analysis and Retrieval
Sedex sedimentary exhalative

SG specific gravity

SGS SGS Canada Inc.

SHA Seismic Hazard Analysis

SLZ St. Lawrence Zinc Company, LLC
SO4 sulfate

SPDES State Pollutant Discharge Elimination System
Sr strontium

SRK SRK Consulting Ltd.

t short ton (2,000 Ib) (ton)

t/d ton per day

t/h ton per hour

tiw ton per week

tly ton per year

TF tonnage factor

Ti titanium

Titan Titan Mining Corporation

TMF Tailings Management Facility
TP1, TP2, etc. Tailings Pond #1, #2, etc.

TSF tailings storage facility

uG underground

UGS Upper Garnet Schist

UM Upper Marble

USDA US Department of Agriculture

Y vanadium

Y volt

VFD Variable Speed Drive

VTEM versatile time domain electromagnetic
W tungsten

wiw weight in weight

XRF X-ray fluorescence

y year

yd yard

yd3 cubic yard

ZCA Zinc Corporation of America

Zn zinc
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1. Summary

1.1 Introduction

BBA USA Inc. (BBA) has been engaged by Titan Mining Corporation (Titan or the Company ) to
update the current  National Instrument 43 -101 (NI 43-101) Technical Report for the Empire State
Mine s (ESM) operation. This technical report summarizes the results of this update and was
prepared following the guidelines of NI 43 -101.

ESM owns the Balmat No. 4 Underground Zinc Mine (the Mine) , which is known as ESM No. 4 Mine
or #4 Mine. The mine is located in the Balmat -Edwards -Pierrepont mining district in northern New
York State, near Gouverneur and is 25 miles (mi) south of the Port of Ogdensburg.

The district is a mature zinc mining  camp with production first recorded in 1915 . Mining proceeded
over the decades primarily as  underground (UG) operations serviced by shafts and portals.

Thisrevisiont o t he technical report provides an update
drilling and mining exposure since the last technical report. Additionally, an initial resource
estimate is provided for a graphite target call

The currency in this report is United States dollars  (US$), unless stated otherwise. Imperial and metric
units are used and defined as required.

1.2  Project Description

The mine is fully developed with shaft access and mobile equipment on -site. Existing surface
facilities at the mine include a maintenance shop, offices, mine dry, primary crusher, mine
ventilation fans, 12,000 -ton (t) covered concentrate storage building, rail siding, warehouse, and
storage buildings. The mine and its facilities were maintained to good standards during the period

of care and maintenance.

Mineralization is hosted within an Upper Marble rock unit, comprised of metamorphosed and
complexly folded (silicified) marbles. The mineralization is located primarily in hinges of large fold
structures.

The mine u ses a combination of longhole stoping, inclined room and pillar style panel mining, and
mechanized Cut and Fill as mining methods. An underground crusher is in place and is capable

of feeding a surface flotation concentrator with name plate capacity of 5,000 tons per day (t/d).
The mine plan scales up slightly from the current production rate of 1,750 t/d to 1,775 t/d in 2025.
The current mine life is projected tobe 9 years with the open pits being started depending on zinc
price.
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Tailings are being placed in the existing permitted 260 -acre conventional impoundment. The
Tailings Management Facility (TMF) is categorized as alow  -risk dam by the New York State Bureau
of Flood Protection and Dam Safety.

The ultimate capacity of the 260 -acre footprint has been estimated at 20 million tons (Mt), with
immediate capacity of 2.7 Mt, before further embankment construction will be needed. Tailing S
and waste rock materials at the TMF are non  -acid generating due to the high carbonate content

of the host rocks. Volunteer vegetation is evident and continues to naturally revegetate inactive

areas of the TMF.

1.3  Location, Access, and Ownership

ESM is located approximately 1.3 mi southwest of Fowler, New York State, in St. Lawrence County.

St. Lawrence Zinc Company, LLC ( SLZ owns a total of 2,699 acres of fee simple surface and
mineral rights in three towns in St. Lawrence County. The majority of the Property consists of the
1,754 acres in the town of Fowler where the ESM, mill and tailings disposal facility are located. Nine
parcels totaling 703 acres are owned in the town of Edwards, which includes the Edwards mine.

The remainder of the fee ownership  covers the Pierrepont mine , which is located on four owned
parcels totaling 242 acres.

1.4  History, Exploration, and Drilling

The Balmat -Edwards -Pierrepont district consists of four mining regions (Balmat, Hyatt, Edwards, and
Pierrepont) with production first recorded out of Edwards in 1915. Balmat operated continuously
from 1930 to 2001 when production ceased due to depressed zinc metal prices. Production
resumed in 2006 until Hudbay placed the Balmat mine on care and maintenance in the third
guarter of 2008 in response to depressed metal prices. E SM resumed production in 2018 and has
produced continually since then.

Drilling on site has been exclusively core drilling either with contract drillers such as Cabo, Major,

and Boart Longyear, or by company owned and operated drills. The drillhole database contains

9,514 surface and underground drillholes, of which 513 holes totaling 219,095 ft have been drilled
since 2020.

The Balmat mine (now ESM) has produced a total of 3 5.5 Mt grading 8. 7% zinc. A history of mine
ownership is listed in Table 1-1.
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Table 1-1: Balmat (how ESM) ownership history

1930 St. Joe Minerals

1987 Zinc Corporation of America

2003 OntZinc (renamed Hudbay Minerals in December 2004)
2015 Star Mountain Resources Inc.

2017 Titan Mining (US) Corporation

Source: ESM 2024

1.5 Geology and Mineralization

151 Zinc

The carbonate hosted ESM zinc deposits are comprised of multiple zones in and around Fowler,

NY. There are ten deposits currently considered as viable economic targets; American, Cal
Marble, Fowler, Mahler, Mud Pond, N2, Northeast Fowler, New Fold, Sylvia Lake, and Turnpike.
Historic mining at these locations has provided a good geological understanding of each, with
supporting mapping, sampling, and drilling dat a.

Mining and grade control experience by ESM geologists have supported that the implicit
modeling of the mineralized zones as veins in Leapfrog Geo E version 2023.2.3, results in more
accurate geological wireframes.

The zinc mineralization extends from the surface down to a depth of 5,700 ft below surface. The
zones are aerially scattered and all zones except NE Fowler and Cal Marble are connected by
existing development to the shaft. The zones range in thickness from 2 ft to 50 ft with an overall
plunge between 20° to 25° with local dips ranging from 0° to 90°. The deposit footprints are up to

500 ft wide and 9,000 ft long. The veins can display considerable geometrical variability
depending on the degree of folding.

152 Graphite

Graphite mineralization occurs as weakly disseminated flakes within many of the marbles and
dolomites, and occurs in the highest grades in the Upper Marble Unit 2 schists with graphitic
carbon content averaging around 3% graphitic carbon.
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1.6 Metallurgical Testing and Mineral Processing

1.6.1 Zinc

A test program was undertaken in 2005 to confirm the processing requirements of selected
mineralized material zones from the ESM mine. These mineralized material zones were selected
based on projected tonnage, mineralized material type, and sample availability. The results were
used to confirm concentrate grades and recoveries for the re -start of operations in 2005.

Flotation tests were completed under the guidance of Fred Vargas, the metallurgical consultant
who developed the pHLOTEC flotation process in use at ESM since 1984.

The 2005 metallurgical test results, and operational results from 2006 to 2008, support a zinc
recovery of 96% and a zinc concentrate grade of 58% for the UG operations.

ESM recently discovered two new zones of near ~ -surface mineralization near the existing operation.
Metallurgical test work was undertaken on the samples from the new zones to determine the
process flowsheet for treating them to produce both lead/silver and zinc concentrates.

The primary objective of the test work undertaken at Resource Development Inc. (RDi) in 2020 was
to determine if the ores from the Turnpike and Hoist House prospects can be processed in the

existing circuit with minor modifications to produce both lead and zinc concentrates.

Approximately 121 pounds (Ib) or 55 kg of each sample, some half core samples , and existing mill

feed samples were sent to RDi for metal |l WBaldgvilltvark t e st
Index and abrasion index determination and flotation test work. Reagents, currently employed in

the milling circuit at the mine, were also sent for the study.

The conclusions drawn based on the scoping level study undertaken by RDi were that the recently
discovered prospects could be processed using sequential flotation process to produce separate

lead and zinc concentrate. Mineralization from Turnpike and Hoist House prospects are slightly
harder than the current ore being processed in the plant. The lead recovery and concentrate

grade are dependent on the feed grade of the ore. The higher the feed grade, the higher the

final concentrate recove  ry and grade.

Due to the low feed lead grade, one would require a large amount of mineralization to run a
locked -cycle test. Since limited ore was available, the optimization can be done once new
flotation cells for the lead circuit are incorporated into the flowsheet.
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1.6.2 Graphite

Mineralogical characterization and metallurgical testing were performed on samples from the
Kilbourne Graphite Project (Kilbourne) .

Optical microscopy of the samples showed that graphite was acicular to prismatic, and platy in

habit. It ranged from <50 T m as i ndi vi duammid $ize ksemlycrystallind clusters.
Graphite was generally finer -grained in the low -grade samples and coarser in the higher  -grade
samples.

Flotation process development conducted at SGS on a sample grading 1.67% C(g) culminated in

a flowsheet and conditions that produced a final concentrate grading 97.4% C(t). The graphite
concentrate was classified as finer grained with less than 8% of the ¢ oncentrate mass reporting to
the +100 mesh size fractions. It is noteworthy that even the smallest size fraction of -200 mesh
produced a very high total carbon content of 97.4% C(t).

Forte Analytical (Forte) conductedatest work program on two composites grading between 2.4%
and 2.5% C(g). The focus of the test program was to produce a concentrate grading at least 95%

C(t) while minimizing flake degradation. The optimized flowsheet and conditions produced an
upgraded flash co ncentrate grading 98.3% C(t) with 21.4% of the concentrate mass reporting to

the +100 mesh size fractions. The flash concentrate accounted for only 50 -60% of the contained
graphite and a global concentrate product including the upgraded rougher concentrate was

not characterized.

While the execution of the test programs conducted by SGS and Forte varied significantly, the

results are consistent. Both programs determined that the flake size distribution in the Kilbo urne
mineralization is relatively fine but upgraded readily to very high concentrate grades well above

95% C(t).

A review of the drillhole data revealed that the material between the upper and lower zones is

almost barren. Sensor -based ore sorting may be an effective technology to reject the barren
material, thus upgrading the average mill feed noticeably. Hence, ore sorting will be explored in
the next phase of testing, which could significantly increase the mill head grade.
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1.7 Mineral Resource Estimates

1.7.1 Zinc

Drillhole Database

The drillhole database was exported as CSV files for the resource updates. Assays and associated
composites were extracted from drillholes that were used in estimation, of which there were 1,321
in total.

The complete database for ESM consists of 12,264 records. There are 89 sets of channel samples,
2,193 surface core holes, 7,321 UG core holes, and 2,661 holes identified as other (including
monitoring wells, blast holes, and un  -categorized historic drillin  g). Smaller subsets of this database
were used for geologic modeling and/or estimation on a lithological unit basis. Each lithological

group was modeled separately in isolated geological and estimation projects.

Geologic Model

Ten zones were defined and modeled by ESM geologists. Each one is comprised of multiple veins
designating variably oriented and spatially -distinct mineralized zones , which were modeled using
implicit methods. Input data for these models are based on drilling intercepts and years of surface

and underground mapping.

All geological modeling was conducted in Leapfrog Geo E version 2023.2.3. Each zone has been
analyzed and divided where appropriate to facilitate a more accurate estimation of grade. In

some cases, this has resulted in splitting of domains based on morphology or orientation for the
purposes of estimation. Updates periods form  odeling are summarized in  Table 1-2.

Table 1-2: Update periods, model methodology, and volumes

Modeling Method Years Modeled and Updated Model Volumes

American Implicit vein model 2019 4,586,000
Cal Marble Implicit vein system model 2009, 2017, 2019, 2024 5,206,900
Fowler Implicit vein system model 2019, 2023 2,598,000
Implicit vein  model; indicator RBF 2009, 2017, 2019, 2020, 2021,
el interpolant 2022, 2023, 2024 25,915,000
. 2008, 2009, 2017, 2019, 2020,
Mud Pond Implicit vein system model 2021, 2022, 2023, 2024 14,875,000
N2D Implicit vein system model, 2019, 2021, 2022, 2023 22,420,000
indicator RBF interpolant
Implicit vein system model; 2009, 2017, 2020, 2021, 2022,
New Fold indicator RBF interpolant 2023, 2024 15,392,000
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Modeling Method Years Modeled and Updated Model Volumes

Northeast

Implicit vein model 2017, 2019 6,852,600
Fowler

Sylvia Lake Implicit vein  system model 2017, 2019, 2024 7,102,000
Turnpike Indicator RBF interpolant 2019, 2021, 2022, 2023 65,041,000

Source: ESM 2024

Block Model

Separate block models were created for each zone. The parameters for each consist of origins,
rotations (in Leapfrog rotation convention), parent block parameters and associated sub -block
parameters. The American and Northeast Fowler block models were crea ted in Vulcan and have

parameters consistent with Vulcan conventions.

Historical mine workings, or as -built solids, were used for sub -blocking during model creation and
mined blocks contained in these wireframes were removed from the estimated material. A
comprehensive as -built wireframe was updated as of June 11, 2024, and used to deplete tonnage
within the block models.

Due to the high variability of the ESM deposits and the lack of robust variography, inverse distance
squared estimates were used to estimate grade into parent blocks within the block model. The
control of each estimate was based on sample selection criteri a such as minimum and maximum
number of composites, minimum number of drillholes, and search distances. For each pass, the
search distances were either isotropic (spherical) or anisotropic (ellipsoidal) depending on the
geometric control and limits in each vein. For isotropic searches, the geometry of the vein was
considered adequate to control sample selection. For anisotropic searches, the direction was
defined using a variable orientation algorithm in Leapfrog EDGE called Variable Orientation or in

Vulca n called Locally Varying Anisotropy (LVA). This oriented the search ellipse for each block
down a plane which paralleled the modeled geologic continuity (i.e., the hanging wall or footwall
of the ESM veins). The VO and LVA parameters were defined within th e estimator based on the
modeled vein surfaces.

Underground Mineral Resources have been modeled (Leapfrog Geo E version 2023.2.3) and
estimated (Leapfrog EDGE) by ESM geologists and reviewed for consistency with industry
standards. Don Taylor of Titan Mining Corp. is the  qualified person (QP) who has reviewed the
geological models and estimates and has conducted multiple site inspections. Mineral Resources

for the underground #4 Mine areas have been compiled from ten separate block models
including the American, Cal Marble, Fowler, Mahler o Lower, Mahler - Upper, Mud Pond, N2D, New
Fold, Northeast Fowler and Silvia Lake areas ( Table 1-3).
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Table 1-3: Underground Mineral Resource  Estimate as of July 16, 2024

Measured 17.1 101,086
Indicated 1,158 15.7 363,825
Measured + Indicated 1,453 16.0 464,911
Inferred 4,327 12.1 1,048,630
Source: ESM 2024

Note s:

1. The qualified person for the 2024 MRE, as defined by  the NI 43-101 guidelines, is Donald (Don) R. Taylor, of Titan Mining
Corp., SME registered member (#4029597).

2. Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. There is no certainty
that any part of the Mineral Resources estimated will be converted into a Mineral Reserves Estimate.

3. Three-dimensional (3D) wireframe models of mineralization were prepared in Leapfrog Geo based on the geological

interpretation of the logged lithology on contiguous grade intervals defining mineralized sub -domains. The 2024
underground MRE encompasses 36 v ein domains and six indicator RBF interpolant shells totaling 42 individual
wireframes.

4. Geological and block models for the underground MRE used data from a total of 1,100 surface and underground
diamond drillholes (core). The drillhole database was validated prior to resource estimation and QA/QC checks were
made using industry -standard cont rol charts for blanks and commercial certified reference material inserted into
assay batches by Empire State Mine s personnel.

5. High-grade capping was evaluated and implemented on the raw assay data on a per -zone basis using histograms
and log -probability plots. Outliers were further evaluated during estimation and limited if necessary using the Leapfrog
Edge clamping method.

6. The MRE was compiled from 10 individual block models that were prepared using Leapfrog Edge. Block models were
sub-blocked at domain boundaries and samples were composited using vein length intervals where a single

composite is generated for each complete vein intersection with a drillhole. Composites were generated within the
indicator RBF interpolant models as 10 -ft run -length composites with residuals less than 5  ft added to the prior interval,
honoring the modeled geological boundaries. Grade estimation was carried out using inverse distance weighted

(IDW) methods coupled with variably orientated search ellipses derived from modeled vein surfaces.

7. The specific gravity (SG) assessment was carried out for all domains using measurements collected during the core
logging process. Where there is  sufficient sampling , the SG is interpolated into model blocks using IDW techniques. If
insufficient sampling exists , then density was assigned to models based on calculated means or by a regression
formula.

8. Resources are reported using a 5.3% Zinc cut -off grade, based on actual break -even mining, processing, G&A costs,
and smelter terms from the ESM operation at a zinc recovery of 96.4%.

9. Resources stated as in -situ grade at a Zinc price of $1.30/Ib.

10. The resource classification considered the quality, quantity and distance to the data informing blocks in the model,
as well as the geological continuity of the mineralized zones. Classification parameters vary slightly depending on the
nature and continui ty of the individual zones. Block classification was explicitly domain ed based on a calculation that
used quality, quantity, and distance parameters.

11. Quantities and grades in the MRE are rounded to an appropriate number of significant figures to reflect that they are
estimations.

12. The Mineral Resource Estimate was prepared following the CIM Estimation of Mineral Resources & Mineral Reserves
Best Practice Guidelines (November 29, 2019).

13. CIM definitions and guidelines for Mineral Resource Estimates have been followed.

14. The QP is unaware of any known environmental, permitting, legal, title -related, taxation, socio -political or marketing
issues or any other relevant issues that could materially affect this MRE.
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Open Pit#2 Mine (Turnpike) Mineral Resources have also been modeled (Leapfrog Geo E version
2023.2.3) and estimated (Leapfrog EDGE) by ESM geologists and reviewed for consistency with
industry standards. Don Taylor of Titan Mining Corp. is the QP who has reviewed the geological
models and estimates and has conducted multiple site inspections. Mineral Res ources for the
Turnpike Open Pit area have been taken from a single block model (Table 1-4).

Table 1-4: Turnpike Open Pit Mineral Resource Estimate as of October 17, 2024

Tons (000& US short tons) Zn (%) Contained pounds (000 & Ib)

Measured 251 3.1 15,679
Indicated 950 3.2 61,088
Measured + Indicated 1,201 3.2 76,767
Inferred 461 35 32,360
Source: ESM 2024

Note s:

1. The qualified person for the 2024 MRE, as defined by  the NI 43-101 guidelines, is Donald (Don) R. Taylor, of Titan Mining
Corp., SME registered member (#4029597).

2. Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. There is no certainty
that any part of the Mineral Resources estimated will be converted into a Mineral Reserves estimate.

3. Three-dimensional (3D) wireframe models of mineralization were prepared in Leapfrog Geo based on the geological
interpretation of the logged lithology on contiguous grade intervals defining mineralized sub -domains. The 2024 Open
Pit MRE encompasses three vein domains and nine indicator RBF interpolant shells totaling 12 individual wireframes.

4.  Geological and block models for the Open Pit MRE used data from a total of 254 surface and underground diamond
drillholes (core). The drillhole database was validated prior to resource estimation and QA/QC checks were made
using industry -standard control charts for blanks and commercial certified reference material inserted into assay
batches by Empire State Mine s personnel.

5. High-grade capping was evaluated and implemented on the raw assay data on a per -zone basis using histograms
and log -probability plots. Outliers were further evaluated during estimation and limited if necessary using the Leapfrog
Edge clamping method.

6. The Open Pit MRE was compiled from a single block model that was prepared using Leapfrog Edge. The block model
was sub -blocked at domain boundaries and samples were composited within the indicator RBF interpolant models
as 10-ft run -length composites with residuals less than 5 ft added to the prior interval, honoring the modeled geological
boundaries. Assays were composited within the vein models using vein length intervals where a single composite is
generated for each complet e vein intersection with a dri  Illhole. Grade estimation was carried out using IDW methods
coupled with variably orientated search ellipses derived from modeled trend surfaces.

7. The SG assessment was carried out for all domains using measurements collected during the core logging process.
Where there is sufficient sampling , the SG is interpolated into model blocks using IDW techniques. If insufficient
sampling exists , then density was assigned to models based on calculated means or by a regression formula.

8. Resources stated as internal to an optimized pit shell, above a cut -off grade of 0.6% Zn.

9. Cut-off is based on break -even economics at a Zinc price of $1.27/Ib, with an assumed zinc recovery of 96%, and
actual processing, mining, and transportation costs from the ESM operation. No G&A costs were applied as ESM
considers the Project accretive. No extra mining dilution was added as a regularized block model was used.

10. The resource classification considered the quality, quantity and distance to the data informing blocks in the model,
as well as the geological continuity of the mineralized zones. Classification parameters vary slightly depending on the
nature and continui ty of the individual zones. Block classification was explicitly domain ed based on a calculation that
used quality, quantity, and distance parameters.

11. Quantities and grades in the MRE are rounded to an appropriate number of significant figures to reflect that they are
estimations.
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12. The Mineral Resource Estimate was prepared following the CIM Estimation of Mineral Resources & Mineral Reserves
Best Practice Guidelines (November 29, 2019).

13. CIM definitions and guidelines for Mineral Resource Estimates have been followed.

14. The QP is unaware of any known environmental, permitting, legal, title -related, taxation, socio -political or marketing
issues or any other relevant issues that could materially affect this MRE.

1.7.2 Graphite

Drill Database

The Kilbourne Graphite Project database totals 45 surface -collared diamond drillholes (DDH) and
one surface channel, totaling 29,699 ft used for modeling Kilbourne. There are a total of 3,396
assay records in the Kilbourne database, of which 2,088 assay re cords for graphite (%Cg).

Geology Model

Three-dimensional (3D) wireframe models of mineralization were developed in Leapfrog Geo E
version 2023.2.3 (Leapfrog) by ESMand reviewed by the QP. The wireframes were based on the
geological interpretation of the logged lithology and sub -domained based on contiguous grade
intervals greater than or less than 0.50 -%Cg within the Upper Marble #2 (UM2) formation, defining

the Upper, Middle , and Lower sub -domains of UM2 (210, 220, 230). Contiguous grade intervals
greater than or equal to 0.50 %Cg were modeled within the higher -grade 210 and 230 sub -
domains (UM2 & Upper and Lower, respectively), while contiguous grade intervals less than
0.50 %Cg were modeled as the 220 sub -domain (UM2 & Middle). These 200 series domains form
the basis of the Kilbourne Mineral Resource Estimate.

The wireframe solids were imported from Leapfrog into Datamine Studio RM E version 2.1.125.0
(Datamine) in .dwg format. The solids were validated within Datamine. The modeling is broken
down into twelve separate geological domains based on lithology

The wireframes extend at depth, below the deepest DDH. This is to provide a target for future
exploration. The block model extents did not encompass the entire wireframe extents to reduce

block model and file sizes. As such the volumes related to the block model may significantly differ

in comparison to the  wireframe volumes. The volumes were validated with an initial block fill of the
entire wireframes and no significant  discrepancies were noted.

Block Model

Block modeling was completed in Datamine using industry accepted standard practices. T he

geological model wireframes were filled with parent bl ock 30686 xcelledidfiled 1506 and
the volumes.

Drillhole samples intervals were assigned to the appropriate mineral domain. Geostatistical

analysis was completed on each mineral domain for grade capping, compositing , and spatial

analysis.
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Grades were estimated into the model using a three -pass estimation requiring a minimum and
maximum number of samples to estimate a block. Table 1-5 summarize s the pit con strained
Mineral Resource using a 1.5% Cg cut -off grade.

Table 1-5: Kilbourne Graphite Mineral Resource summary and in situ metal within pit shell
Classification Deposit Cut-Off Grade Tonnage Grade Contained Graphite
P (% Cqg) (6000 T| (%Cg) (6000 To
Inferred Kilbourne 1.50 22,423 291 653

Source: BBA 2024

Notes:

1. The independent qualified person for the 2024 MRE, as defined by NI 43 -101, is Mr. Todd McCracken
(PGO 0631) of BBA USA Inc. The effective date of this Mineral Resource Estimate is December 3, 2024.

2. Three-dimensional (3D) wireframe models of mineralization were based on the geological interpretation
of the logged lithology and sub ~ -domained based on contiguous grade intervals greater than or less than
0.50% Cg defining two mineralized sub  -domains.

3.  Geological and block models for the Mineral Resource Estimate used data from a total of 45 surface
diamond drillholes (core) and 1 surface channel sample. The drillhole database was validated prior to

resource estimation and QA/QC checks were made using in dustry -standard control charts for blanks
and commercial certified reference material inserted into assay batches by Empire State Mine S
personnel.

4. Quantities and grades in the Mineral Resource Estimate are rounded to an appropriate number of
significant figures to reflect that they are estimations.

5. The Mineral Resource Estimate was constrained using the following optimization parameters, as agreed
upon by Empire State Mine sand the QP. The parameters  include mining costs of $4.60/ ton for mineralized
rock, $3.50/ton for unmineralized rock, and $2.00/ton for overburden and tailings, with a 5.0% dilution
and 95.0% mining recovery. Processing costs are $14.00 /ton milled, with a 91.0% processing recovery and
a concentrate grade of 95.0%. No general and administrative (G&A) costs were applied. The selling p rice
is $1,090ton of concentrate, with transportation costs of $50 /ton and no additional selling costs. The
overall slope angles are 23 degrees for overburden and tailings, and 45 degrees for rock.

6. The resource reported has been tabulated in terms of a pit -constrained cut -off value of 1.50% Cg.
7. The block model was prepared using Datamine Studio RM E . A 30 ft x 30 ft x 15 ft block model was
created, and samples were composited at 5 ft intervals. Grade estimation for graphite used data from

drillhole data and was carried out using ordinary kriging (OK), inverse distance squared (ID 2),and nearest
neighbor (NN) methods. The OK methodology is the method used to report the mineral estimate

statement.
8. Grade estimation was validated by comparison of the global mean block grades for OK, ID 2, and NN
by domain and composite mean grades by domain , Swath plot analysis, and by visual inspection of the

assay data, block model, and grade shells in cross -sections.

9. The SG assessment was carried out for all domains using measurements collected during the core logging
process. The mean specific gravity value within the mineralized domains is 2.75.

10. The Mineral Resource Estimate was prepared following the CIM Estimation of Mineral Resources & Mineral
Reserves Best Practice Guidelines (November 29, 2019).
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1.8  Mining

The mine plan tons at the ESM deposit  are extracted using a combination of longitudinal retreat
stoping (L RS), Cut and Fill (C&F), Panel Mining (PM) o Primary and Secondary (PAP & PAS), and

development drifting underground mining methods with rock backfill. Longhole back -stopes
(BCK) are also used in the design where applicable. The mine plan scales up slightly from the
current production rate of 1,750 t/d continuing through 2032 winding down in 2033 . The current

mine life is projected to be 9 years with th e Turnpike open pit sbeing depend ent on zinc price. For
the purposes of this report, the open pits are not included in the economic analysis. A conceptual
schedule is included, but the tons are not included in the life of mine ( LOM) mine able inventory.

The ESM deposit will be accessed from surface via the No. 4 shaft, and all mineralized material
and some waste rock will be hoisted out of the mine via that shaft. In addition to the existing
development and raises, new lateral development and ramping will be required to access
mineralized zones.

To supplement the ventilation provided by the raises, as the ramps are being driven, shorter
internal ventilation drop raises will ensure air delivery to the active development face.

Measured, Indicated, and Inferred Mineral Resources were included in the mine design and
schedule optimization process. The Mineral Inventory is based on the Mineral Resource stated as

of July 2024 and is estimated ata 5.5% Zinc cut -off grade for the UG mine and 0.6% Zn for open
pit mining. The LOM plan is considered to start January 2025 with the production from 2024 being
calculated from actuals and short ~ -range estimates.

For the underground mine, dilution was estimated based on typical stope dimensions to calculate

unplanned overbreak experienced during mining operations. The rock quality at ESM is
considered to be very good geotechnically, so overbreak is considered to be minimal. For LRS
and BCK stopes, two sources of dilution were considered. Sloughing was estimated to be 2.0 ft on

both the hanging wall and footwall of LRSstopes. For C&F, planned over break dilution of 0.5 ft
was applied to both walls. A dilution grade of 0% Zn was assumed for all dilution.

Mine recovery was calculated under the following mine assumptions:

A C&F and waste development passing incremental cut -off, assume 95% mine recovery after
losses.

A Longitudinal retreat and back  -stopes assume 95% mine recovery.

A Panel mining assumes 75% mine recovery after losses from pillars left behind.
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Provided care is taking during blasting and rigorous ore control and monitoring systems are
followed, BBAestimates that dilution and ore losses can be minimized for open pit mining. A mining
recovery factor and dilution factor were not applied as a regularized block model was used for

the mine design and scheduling.

The production schedule for  the underground LOM is provided in ~ Table 1-6. A proposed schedule
for potential Turnpike Open Pit order of extraction is provided in  Table 1-7.

Table 1-6: Mine production schedule

Underground Ore Mined kt | 4,467 425 462

Zinc Grade % 741 860 7.80 750 730 730 730 7.30 7.30 6.50  7.30
Contained Zinc MIb = 662 73 72 70 66 66 66 66 66 59 56
Source: ESM 2024

Table 1-7: Turnpike Open Pit conceptual schedule

O T TS S N

Open Pit Ore Mined

Total Open Pit Waste kt 1,364 580 627 158
Stripping Ratio W:0 4.8 3.2 1.9 34
Total Material moved kt 1,763 700 822 242
Zinc Grade % 2.79 3.13 3.80 3.17
Contained Zinc 000s Ib 6,695 12,210 6,390 25,292

Source: BBA 2024

1.9 Recovery Methods

Mineralized material mined in the ESM deposits is processed at the existing ESM concentrator that
was commissioned in 1970 and last shut down in 2008. The concentrator was refurbished in late
2017 and began processing ore in 2018. The  concentrator flowsheet includes crushing, grinding,
sequential lead and zinc flotation circuits, concentrate dewatering circuits, and loadout facilities.

The design capacity of the concentrator is 5,000 t/d. Throughout the history of the Balmat

operation (now ESM), the capacity of the concentrato
capacity. The operating strategy is to operate the concentrator at its rated ho urly throughput of

200 tons per hour (t/h) to 220 t/h, but for only as many hours as necessary to suit mine production.

It currently is processing between 6,500 to 7,000 tons per week operating on a schedule of one

shift per day, 4 days per week. The conce ntrator suffers no notable losses from intermittent

operation.
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The zinc flotation circuit consists of rougher flotation followed by scavenger flotation. The
scavenger concentrate returns to the head of the rougher circuit. Rougher concentrate
undergoes two stages of cleaner flotation. Cleaner tailings are returned to the previous stage of
flotation in the traditional manner. Currently, the concentrator is producing zinc concentrate at
an average of 59.0% zinc with 3% iron and 0.50% magnesium.

Lead values in the underground ore will be generally very low, and lead concentrate is not
planned to be produced. Lead values in the open pit ore are expected to be higher and it will
be possible to produce a lead concentrate from this ore source.

While aged, the concentrator is in good working order and runs efficiently. No modifications are
required to continue processing underground ore sources and minimal modifications would be
required for processing the mineralized material to be mined from th e open pits.

1.10 Infrastructure

Access to the ESM facility is by existing paved state, town, and site roads. All access to the
mine/mill facility as well as concentrate haulage from the facility is by paved public roads and/or
an existing CSX rail short line. The existing facilities at ESM mine are well established and will
generally meet the requirements of the planned operations.

The ESM site is located adjacent to State  Highway 812, approximately 1.5 mi from the junction with
State Highway 58. A mile -long stretch of Sylvia Lake Road currently handles traffic to and from the
site, including truck haulage of concentrate. Road maintenance is carried out by the Town and
State Government Department of Highways.

There are currently two entries from Sylvia Lake Road providing access to the site. The main entry
provides access to the parking lot and the approach to the office complex, and the tailings line

entry is the waste truck haulage route to the tailings impou ndment. These accesses are adequate,
and no improvements are planned.

The existing mine office complex is a two  -story steel frame and concrete block/galbestos -sided
building with steel joist/concrete plank built up roof system. As part of the first floor, the
maintenance vehicle storage garage, the boiler room, and the dryl/l amp room is a 60 ft x 273 ft
area. The dry, located on the ground floor, accommodates 125 people with individual lockers for
clean clothes and hanging baskets for working clothes for all personnel, as well as the appropriate

number of showers and toilet fa  cilities.
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The ground floor also contains mine offices, a boiler room and lamp room. Hot water for sanitary
purposes is provided by quick recovery propane water heater, eliminating the need to operate a

steam boiler through the summer months. The second floor contain s a warehouse, machine shop,
mine rescue room, first aid equipment room and training room.

Power to site is fed by Iine from Ni-BSya5cacuiMOnh-sitevk 6 s s ub
power is distributed to the plant and mine. SLZ owns two portable generators for emergency use.

One is a 125 kVA portable used for general 480 V / 220 V / 110 V applications. The other is a

100 kVA portable generator which will run the No. 2 emergency egress hoist.

Mill process and cooling water (non  -potable) for the site are pumped from the Sylvia Lake pump
house to two 100,000 -gallon (gal) concrete deluge tanks near the concentrate storage
building/rail loadout shed. Water is pumped from the reservoir tanks to the concentrator. Mine
water is pumped from the mill basement sump down the 4" shaft water line to the various mine
levels.

The tailings disposal facility covers 260 acres approximately 4,000 ft north of the mill. Water from
tailings flows through a series of retention ponds before discharge into Turnpike Creek. Discharge

is regulated by the New York State Department of Environ mental Conservation (NYSDEC) under
permit NY0001791.

The mineralized materials and waste rock from the development and operation of the mine is

non -acid -generating due to the alkaline nature of the host rock. The designated surface pads

were designed such that any run  -off will drain to the concentrator pond. The capacity of this
stockpile area is sufficient for the tonnages in the contained mine schedule.

1.11 Environment and Permitting

All permits required to operate the ESM #4 Mine are active and in place. Additionally, there are
not any other significant factors or risks that may affect access, title, or the right or ability to perform
work on the ESM properties.

Permits have remained active for mining at ESMNo. 4 since the previous operating periods. No
environmental studies are underway at this time, nor are any required for this existing fully
permitted mine. The site is well managed and is in compliance with all environmental regulatory
requirements.

Renewals for State Pollutant Discharge Elimination System (SPDES) Permit and Water Withdrawal
Permit were submitted to the NYSDEC in a timely manner
schedule for technical review due to length of time elapsed since pre vious review.
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Tailings are non -acid generating so conventional reclamation methods can be used to
rehabilitate the tailings area. Currently, surface water discharge is in compliance with a SPDES
permit and is expected to remain so for operating, closure, and post -closur e periods.

The ESM No. 2 Mine site has been partially reclaimed. ESM No. 2 shaft serves as secondary access
to the underground operations at the No. 4 Mine and will be included in the final reclamation of

the No. 4 Mine and concentrator complex. ESM No. 4 Mine and mine tailings reclamation is
assured with a $1,627,341 certificate of deposit.

1.12 Operating and Capital Cost Estimates

Estimated project capital costs (including closure costs) total $ 37.2M, consisting of the following
distinct areas:

A No. 4 Mine capital equipment

A No. 4 infrastructure and process capital

The capital cost estimate was compiled using a combination of quotations, labor rates, and
database costs.

Table 1-8 presents the capital estimate summary for each area in 2024 US$ with no escalation.

Table 1-8: Capital cost summary

#4 Mine Capital Equipment 13.1
#4 Infrastructure and Process Capital 13.9
Total Capital Cost 27.0
Closure Costs 15.4
Salvage Value 5.2
Total Capital Cost (incl. closure costs) 37.2

Source: ESM 2024

Underground capital costs are estimated to be $13.1M. This includes an additional mechanical

bolter as well as a replacement bolter, replacement of two 6 yd loaders, replacement of two UG

haul trucks, replacement of a single boom jumbo, four additional 750 kVA transformers, ventilation
fans and doors, a replacement locomotive, a surface exploration drill, and main dewatering

pumps.
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ESMhas assumed that due to the short life of the pits ( 3 years), a contractor will be used to mine
the open pits. Mark -ups on the operating costs have been assume
mining equipment and infrastructure capital costs.

Capital item allowance for the open pit includes upgrade of the railway right of way into a haul
road, land acquisition, process plant upgrade for lead circuit, and site facility preparation.

Closure costs were estimated based on the SRK cost estimate to atotal of $ 15.4M, this will be offset
by the estimated $ 5.2M in salvage value. This cost is however not included in the economic model
due to ongoing mining discoveries and expansions.

I ndirect, ownerds, and contingency costs are al/l i ncor

Preparation of the site operating cost estimate is based on current UG operation performance.
The site operating cost is based on Owner -owned and operated mining/services fleets, and
minimal use of permanent contractors except where value is provided through expertise and/or
packages efficiencies/skills.

Site operating costs in this section of the report are broken into four major sections, which include
mining, processing, general and administrative (G&A) , and concentrate  transportation costs.

Site operating costs ( Table 1-9) are presented in 2024 US$ on a calendar year basis. No escalation
or inflation is included.

Table 1-9: Breakdown of estimated site operating costs

Site Operating Costs Unit Cost ($/t milled) LOM Cost ($M)

Mining 55 244
Processing 18 80
G&A 20 90
Concentrate Transportation 8 32
Total 101 446

Source: ESM 2024

1.13 Economic Analysis

An economic model was developed to estimate annual cash flows and sensitivities of the Project.
Pre-tax estimates of project values were prepared for comparative purposes, while after -tax
estimates were developed and are likely to approximate the true investment value. It must be

noted, however, that tax estimates involve many complex variabl es that can only be accurately
calculated during operations and, as such, the after -tax results are only approximations.
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Sensitivity analyses were performed for variations in grade, metal price, operating costs, capital
costs, and discount rates to determine their relative importance as project value drivers.

It must be noted that this PEA is preliminary in nature and includes the use of Inferred Mineral
Resources that are considered too speculative geologically to have the economic considerations

applied to them that would enable them to be categorized as Mine ral Reserves, and there is no
certainty that the results of the PEA will be realized.

Other economic factors include the following:

A Discount rate of 5%

A Nominal 2024 USdollars;

A Revenues, costs, and taxes are calculated for each period in which they occur ;
A All costs and time prior to January 1, 2024, are considered sunk costs ;

A Results are presented on 100% ownership basis.

The Project has been evaluated on an after  -tax basis to provide an indicative value of the
potential project economics. Corporate income tax was calculated by Titan of $ 5.6M for the LOM.

The economic analysis incorporates royalties. A royalty of 0.3% is applied to the NSR for the zinc
concentrate.

The results of the economic evaluation indicate that the Project is economic under the current
assumptions. The pre -tax cash flow is estimated to be $ 104M, with a pre -tax and post -tax net
present value (NPV) at a discount rate of 5% of $88M and $ 83M, respectively. The results of the
assessment are provided in  Table 1-10.

A sensitivity analysis was performed to determine which factors most affected the project
economics. The analysis revealed that the Project is most sensitive to zinc price, then zinc grade,
followed by operating costs and capital costs. The results of the sensitivity analysis are provided in
Table 1-11.
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Table 1-10: Summary of the economic analysis  results

Mine Life year 9.0
Resource Mined kt 4,469
LOM Throughput Rate t/d 1,775
LOM Operating Days per Year dly 260
Average Head Zinc Grade % Zn 7.4
LOM Recovered Zinc M b 636
LOM Payable Zinc M Ib 541
Total Revenue $M 577
Total Offsite Charges $M 107
Royalties $M 0.2
NSR (net of royalties) $M 577
Capital Costs (including sustaining) $M 27
Operating Costs $M 446
Operating Costs $/t processed 101
Pre-tax Cash FLOW $M 104
Taxes $M 5.6
After -tax Cash Flow $M 98
Pre-tax NPV (5% discount) $M 88
After -tax NPV (5% discount) $M 83

Source: ESM 2024

Table 1-11: Sensitivity analysis results

Pre-tax NPV @ 5% ($M) Post-tax NPV @ 5% ($M)
Variable -10% 0% 10% -10% 0% 10%
variance variance variance variance variance variance
83 125

Zinc Price 38

Zinc Grade 49 88 126 46 83 116
CAPEX 90 88 85 85 83 76
OPEX 116 88 55 109 83 44

Source: ESM 2024
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1.14 Conclusions

It is the conclusion of the QPs that the PEA summarized in this Technical Report contains adequate
detail and information to support the positive economic result. The PEA proposes the use of
industry standard equipment and operating practices. To date, the QPs are not aware of any
fatal flaws for the Project.

1.14.1 Risks

The most significant risks associated with the  Project are commodity prices, uncontrolled dilution,
mineral recovery, operating and sustaining capital cost escalation, ventilation limitations, and
Inferred Mineral Resource confidence.

These risks are common to most mining projects, many of which may be mitigated, at least to
some degree, with adequate engineering, planning, and proactive management.

1.14.2 Opportunities

The resource potential has not been fully defined, and as such there is opportunity for resource
expansion. The mine historically operated with little definition drilling in comparison to greenfield
exploration properties. The replacement of ore reserves d epended heavily on the ability to follow
the mineralized zones through mine development. Additional exploration drilling may vyield high
returns in the discovery and upgrade of additional Mineral Resources.

There is an opportunity to increase production and project NPV by accelerating the mining of the

N2D zone. This would require the purchase  $2.8M of additional mining equipment , a power
upgrade of $2.6M and hiring additional miners and mechanics to add 500 t/d of incremental ore
to the mill feed. The expansion would decrease the LOM by 1 year compared to the base case
due to accelerated depletion of resources. It would also add $14M to the project pre-tax NPV
calculation and 13 M payable zinc pounds per year during its 3.5 -year life.

The dark mineralization hosted within a light dolomitic rock may lend itself to optical sorting
technology, which could provide an increase to mill feed head grade while simultaneously
providing a source of crushed waste rock for cemented and un -cemented backfill.  In addition, a
sorted mill feed may permit a lower mine cut -off grade which could increase the Mineral
Resources within the PEA mine plan, without requiring additional exploration.
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1.14.3 Recommendations

1.14.3.1 Zinc

The items shown in Table 1-12 are recommended for ESM to improve confidence and
performance of the PEA mine plan and economics.

Table 1-12: Project recommendations and estimated cost

Infill Drilling and Conversion of Inferred Mineral Resources 150,000
Review Financing for Production Expansion from N2D Zone 5,400,000
Sorting Test Work and Integration Study 100,000
Contractor Quotes for Open Pit Cost Assumptions 15,000

Total Estimate 5,665,000

Source: ESM 2024

1.14.3.2 Graphite

The items shown in Table 1-13 and Table 1-14 are recommended for ESM to advance Kilbourne to
a PEA level and ensure commercial viability

Table 1-13: Project recommendations and estimated cost

Recommended Study Item Estimated Cost ($)

Infill Drilling 950,000
Geotechnical Study 50,000
Phase Il Metallurgical Study 47,000
Mining Study 250,000
Optical Sorting Study 30,000
Contractor Quotes 15,000
Permitting 130,000
PEA Technical Report Update 500,000
Preliminary Economic Assessment Sub total 1,972,000
Contingency (25%) 493,000
Total Estimate 2,465,000

Source: ESM 2024
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Table 1-14: Commercial recommendations and estimated cost

Recommended Study Item Estimated Cost ($)

Commercial Scoping Study 150,000
Product Qualification Consulting 68,000
Demonstration Plant 6,110,000
Commercial Scoping Sub total 6,328,000
Contingency (25%) 1,582,000
Total Estimate 7,910,000

Source: ESM 2024
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2. Introduction

BBA USA Inc. (BBA) has been engaged by Titan Mining Corporation (Titan or the Company) to
update the current National Instrument 43 -101 (NI 43-101) Technical Report for the Empire State
Mine s (ESM or the Property) operation and was prepared following the guidelines of NI 43 -101.

This Technical Reporttited 0O Empi re State MLOGésTeaoBRdi dlal 4Bmquidest Updat
an update to the ESM zinc Mineral Resource Estimate (MRE) and mine plan and describes a
maiden MRE for the Kilbourne graphite deposit.

ESM is an underground zinc mine near the town of Gouverneur, New York State. It is located
approximately 1.3 miles (mi) southwest of Fowler, in St. Lawrence County. Titan owns a total of
2,699 acres of fee simple surface and mineral rights in three towns i n St. Lawrence County. The
majority of the Property consists of the 1,754 acres in the town of Fowler where the ESM, mill and
tailings disposal facilities are located. Nine parcels totaling 703 acres are owned in the town of
Edwards, which includes the Edw ards mine. The remainder of the fee ownership covers the
Pierrepont mine, which is located on four owned parcels totaling 242 acres. Titan holds 100%
ownership.

ESM is comprised of a group of high -grade zinc mines, the ESM #4 Mine, which is an underground
mine that is in production, and six historic mines. ESM #4 Mine restarted mining operations in
January 2018 and began producing zinc concentrate in March 2018. T he ESM #1, #2, and #3,
Hyatt, Pierrepont and Edwards mines are all within a 30 -mile radius of the 5,000 t/d mill. Open pit
potential has been identified at the surface of the historic #1 and #2 mines and is known as
Turnpike.

2.1 Basis of the Technical Report

ESM technical staff provided updates for most of the individual chapters. The following companies
contributed to this Technical Report and provided qualified person (QP) sign -off for their
respective sections.

BBA USA Inc. (BBA)

A Overall report integrator;

A Kilbourne Mineral Resource Estimate.

Forte Dynamics Inc. (Forte) (recently merged with RDi Resource Development)

A Zinc metallurgical test work and mineral processing.

Metpro Management Inc . (Metpro)

A Graphite metallurgical test work and mineral processing.
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The individuals listed in Table 2-1, by virtue of their education, experience , and professional
association, are considered QPs as defined in the NI 43 -101, and are members in good standing
of appropriate professional institutions.

The key information used in this report is listed in Chapter 27 - References .

This Technical Report has been produced following the Standards of Disclosure for Mineral Projects

as contained in NI 43-101 and accompanying policies and documents. NI 43-101 uses the
definitions and categories of Mineral Resources and Mineral Reserves as set out in the May 2014
edition of the Canadian Institute of Mining, Metallurgy and Petroleum (CIM) Definition Standards

on Mineral Resources and Mineral Reserves (CIM Definition Standards) (CIM, 2014).

A draft of the Technical Report was provided to Titan to check for factual accuracy. The Technical
Report is effective as of December  3,2024.

Table 2-1: QP Responsibilities and date of last site visit

Qualified Persons Responsible for the Preparation of this Technical Report

Independent Date of Last | Professional

QREtiitse | [Paee ST of Titan? Site Visit Designation

Sections of the Report

Chapter s1 (except 1.5.2, 1.6.2,1.7.2,

and 1.9), 2to 8 (except 8.2), 9 (except
Donald R. Taylor . . August . SME . 9.2), 10 (except 10.2), 11, 12, 14 (except
Chief Executive Officer itan ° 20-22, 2024 egistered - 14.2), 15, 16, 18 to 25 (except 25.2) and

Member 26 (except 26.2)
Co -author of Chapter 27

Todd McCracken Sections 1.5.2, 1.7.2, 8.2, 9.2, 10.2, 14.2,
Director & Mining & August 25.2 and 26.2
Geology & Central BBA Yes 26-27, 2024 PGO
Canada Co -author of Chapter 27

Chapter s 13 (except 13.2) and 17
Deepak Malhotra SME

-ep . Forte Yes 2016 Registered | Section 1.9
Principal / Director
Member

Co -author of Chapter 27
Ol.IVer Peters . October 30, MSc, P.Eng., Sections 1.6.2 and 13.2
Mineral Processing Metpro Yes 2024 MBA
Engineer & President Co -author of Chapter 27

Source: BBA
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2.2  Units, Currency, and Rounding

The units of measure used in this report are as per the Imperial system unless otherwise noted. All
dollar figures quoted in this report refer to US dollars (US$ or $) unless otherwise noted.

Frequently used abbreviations and acronyms can be found in the list of abbreviations and units
of measurement after the table of contents.

This report includes technical information that required subsequent calculations to derive
subtotals, totals, and weighted averages. Such calculations inherently involve a degree of
rounding and consequently introduce a margin of error. Where these occur, the QPs do not
consider them to be material.
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3. Reliance on Other Experts

The QPs relied on C. Connor Messler, Exploration Manager, Empire State Mines, for matters
pertaining to mineral concessions, surface rights and mining leases, as disclosed in Chapter
pursuant to statements made by Mr. Messler that were confirmed to be current as of the effective

date of the Technical Report.

The QPs relied on Ryan Schermerhorn, Production Manager, Empire State Mines, for matters
pertaining to permitting, environmental, social, and community factors, as disclosed in
Chapter 20, pursuant to statements made by Mr. Schermerhorn that were confirmed to be current
as of the effective date of the Technical Report.

The QPs relied on Ty Minnick, Interim Chief Financial Officer of Titan Mining Corporation, for matters

pertaining to taxation on the Property, as disclosed in Chapter 22, pursuant to statements made

by Mr. Minnick that were confirmed to be current as of the effective date of the Technical Report.
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4.2 Mineral Tenure

The 2,699 acres of surface rights owned by Titan are divided among the townships of Fowler,
Edwards and Pierrepont, containing 1,75 3, 703 and 242 acres , respectively. There are 51,428 acres
of mineral rights located in St. Lawrence and Franklin Counties that are comprised of multiple
individual parcels in selected areas in and around the mines.

The Company has an additional 29,017 acres of leased and optioned mineral rights targeting
prospective exploration areas, and within proximity to the Balmat, Hyatt, and Pierrepont mine

areas. Leases have an initial 20 -year term, renewable for an additional 20 years, and are subject

to a 4% n et smelter return (NSR) royalty. Optioned mineral rights have a renewable 5 -year initial
term. Option payments amount to $4 per acre per year.

One primary lease holding and five smaller leases are included in the ESM mine land package

that covers 20% of the mineral rights of the major area of the Mahler resource. Three leases are

held in the area around the Hyatt mine and 10 leases are held in th e Pierrepont mine area,
covering 515 and 985 acres , respectively. Leases comprising 300 acres are also held in the
Emeryville and Talcville exploration areas.

A list of leases with expiration dates are provided in Table 4-1Table 4-1. In certain limited cases
outside of the current mineral resource and subsequent anticipated mining areas, certain lease
agreements have not been formally extended due to administrative challenges in signing official
extension documents. In these limited ca  ses, the Company has continued to make annual
payments on such leases (which payments have been received), and the Company is of the view

that these leases have been constructively extended. The current mineral resource and
subsequent anticipated mining ar  eas are not impacted in any way by the leases that have not

yet been formally extended.

Differences from past acreage totals are in part attributable to discrepancies between surface

parcel acreage and mineral rights acreage, with mineral rights often representing historic parcel
geometries and locations. These historic parcel shapes do not a Ilways align with the current
surface outline. Additionally, review of the Lansing -Dodge Agreementlistedin  Table 4-1 has shown
that sections of this agreement had been claimed by St. Lawrence County in the mid -1900s. These
issues have been recognized and recorded by ESM personnel during the course of property due
diligence prior to exploration activities.
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Table 4-1: Lease list with expiration dates

Warriner Lease Lease 18/01/2031 80.82 20-year lease: renewable 4%
25/01/2010 20 vears:

St. Lawrence Ore Lease Lease [annual payments made and 135 y ; 4%

. NOT renewable
received]
. 10/02/201 "

Whitman Lease Lease 0/02/2018 30 20 years: renewable for additional 20 years 4%
see note
22/03/2021

Brian Tripp Lease (90Ac) Lease [annual payments made and 90 20 years: renewable for additional 20 years 4%
received]

Gilbert Lease Lease 22/03/2031 96.4 20-year lease: renewable 4%

Jenne Lease Lease 02/19/2041 111 20 years: renewable for additional 20 years 4%

40 years: 4% Zinc;

Wells Lease Lease 10/01/2029 178 NOT renewable 5% Lead

Hull Lease Lease 30/04/2017 20 20 years: renewable for additional 20 years 4%
02/05/2015

Kelly Freeman Lease Lease [annual payments made and 310 20 years: renewable for additional 20 years 4%
received]

Davis (Robert and Peggy) Lease (0.5 Ac) Lease 26/05/2030 0.5 20 years: renewable for additional 20 years 4%

Edwards Lease Lease 06/03/2039 96 20 years: renewable for additional 20 years 4%

Cole Lease Lease 19/02/2041 94 20 years: renewable for additional 20 years 4%

26/06/2039 (Gary E. Wight)
. . 12/06/2039 (Joann A. Whitaker) .
Aleta Billings Heirs Leases Lease ) 157.5 20 years: renewable for additional 20 years 4%
05/07/2039 (Lee H. Wight)

13/06/2039 (Linda M. Love)
Alan Latimer Lease Lease 07/07/2043 20 20 years: renewable for additional 20 years 4%
Yerdon Lease Lease 10/07/2027 0.3 20 years: renewable for additional 20 years 4%

Barrigar Lease (Larry P. & Elaine P.) (part of

. iti 0,
former Lloyd & Lillian Barrigar Lease) Lease 02/07/2039 122.4 20 years: renewable for additional 20 years 4%
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Pusateri-Linda, Etal Lease (part of former

Lioyd & Lillian Barrigar Lease) Lease 29/07/2039 158.4 20 years: renewable for additional 20 years 4%
Timothy J. Sweeney (Lease) Lease 16/07/2030 1.91 20 years: renewable for additional 20 years 4%
Zira Lease Lease 25/07/2027 0.93 20 years: renewable for additional 20 years 4%
Webb Lease Lease 18/09/2039 46 20 years: renewable for additional 20 years 4%
Van Brocklin Lease Lease 28/07/2042 100 20 years: renewable for additional 20 years 4%
E:;;se,)Daniel LEREB {rermieiy 2z Lease 25/07/2040 78 20 years: renewable for additional 20 years 4%
Brown Lease Lease 09/09/2039 165 20 years: renewable for additional 20 years 4%
Bogardus Lease (Peter & Penny Bogardus) Lease 11/12/2039 162.2 20 years, renewable in 20 years 4%
James Morrill Lease Lease 08/09/2029 464 20 years: renewable for additional 20 years 4%
Stanley Morrill Lease Lease 08/09/2029 266.22 20 years: renewable for additional 20 years 4%
Lansing-Dodge Lease Lease 08/10/2039 19,230 20 years: renewable for additional 20 years 4%
Emery Webb Lease Lease 22/09/2029 181.46 20 years: renewable for additional 20 years 4%
Hutchinson -Todd Lease Lease 10/03/2042 37 20 years: renewable for additional 20 years 4%
Manning Lease Lease 01/10/2027 0.65 20 years: renewable for additional 20 years 4%
Walter Planty Lease (64.39 Ac) Lease 30/10/2039 64.39 20 years: renewable for additional 20 years 4%
Marjory Tyler Lease Lease 06/11/2039 183 20 years: renewable for additional 20 years 4%
Brian Tripp Lease (0.79Ac) Lease 06/12/2026 0.79 20 years: renewable for additional 20 years 4%
IEE;IrllisTgi.p1F3ri(pf)(;)r)rTI1(aerz:)/s§?f9e2cG).’ St and Lease 09/05/2039 19 20 years: renewable for additional 20 years 4%
Davis (Stanley and Carol) Lease (14.4 Ac) Lease 06/11/2026 12.28 & 2.12 = 20 years: renewable for additional 20 years 4%
Gouverneur Talc Co Lease Lease 28/06/2030 ~5,900 20-year lease 4%
ELS;SZP Lease 15/06 /2037 828 20 years: renewable for additional 20 years 4%
fg:;l:cy Lease 18/09/2040 360.67 20 years: renewable for additional 20 years 4%
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When necessary, surface rights have been purchased from landowners; generally, these
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deeded in real property transactions (real property). Mineral rights may be reserved during
property transactions, or they may be transferred (severed) at the time of a real property transfer.
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property taxes depending on the town taxing authority. The interest in mineral rights for a particular
parcel is commonly divided. For example, in the town of F
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18000s

owler, it is common to have one party
own 4/5 (80%) of the mineral rights and a second party own the remaining 1/5 (20%) interest.

Table 4-2: Mineral tenure information

Assessor Parcel Surface Mineral 2024 Taxes
Town Structure Class
Number CED) (acres) %)

119.001-1-8
119.001-1-10
119.001-1-11
119.001-1-12
119.001-1-18./1
174.004-3-2
174.004-4-2
174.004-4-1
175.003-3-1.1
175.003-3-19.1
175.002-1-5.1
175.002-1-33
175.002-1-34.1
175.002-1-32.1
175.002-1-34./1
1.044-18
175.002-1-25./1
175.001-1-4./1
175.002-1-5./1
175.003-1-1./2

JANUARY 2025

Pierrepont 804
Pierrepont 102.1
Pierrepont 0.52
Pierrepont 59.3
Pierrepont
Edwards 0.85
Edwards 10.37
Edwards 1.35
Edwards 71.6
Edwards 34
Edwards 370.2
Edwards 161.7
Edwards 72.2
Edwards 11.7
Edwards
Edwards
Edwards
Edwards
Edwards
Edwards

14

74
100
92.2
165
1,044
72

330
720
720
720
314
720
314
720
720
323
323
330
330
720
720
720
720
314
720

414.46
526.26
1.72
357.28
43.00
48.00
198.83
86.84
617.06
118.83

2,664.77

1,236.39

621.63
207.97
162.26
159.98
150.84
162.26
598.77
150.84

4-32



. . . Titan Mining Corporation A
. . . Empire State Mines 2024 NI 43 -101 Technical Report Update V2 T I T A N

Assessor Parcel Surface Mineral 2024 Taxes
Town Structure Class
Number (acres) (acres) %)

175.003-1-1./4 Edwards 18.8 150.84
175.003-3-1.1/1 Edwards 70 720 473.09
175.003-3-1.1/4 Edwards Electrical 720 1,325.53
175.003-3-10./1 Edwards 115 720 150.84
175.003-3-13./2 Edwards 53.1 720 150.84
175.004-1-3./1 Edwards 58 720 150.84
175.004-1-6./1 Edwards 20 720 150.84
175.004-1-7./1 Edwards 63.8 720 150.84
175.004-1-11./1 Edwards 97.4 720 242.25
175.004-1-14./2 Edwards 62 720 150.84
187.002-2-1./1 Edwards 30 720 150.84
187.002-2-1./2 Edwards 80.9 720 150.84
188.001-1-15./2 Edwards 25 720 150.84
188.001-1-15./3 Edwards 169.1 720 150.84
188.001-1-17./1 Edwards 65.6 720 150.84
188.001-1-27./1 Edwards 73.8 720 150.84
188.002-1-2./1 Edwards 36 720 150.84
174.004-1-18 Fowler 89.3 89.3 720 382.85
187.001-1-5 Fowler 25 720 12761
187.001-1-21.2 Fowler 44.49 720 264.18
186.004-1-44 Fowler 705.3 720 1,276.22
186.004-1-33.11 Fowler 86.5 720 1,294.46
186.004-1-31 Fowler 61.6 720 1,180.49
187.003-1-2 Fowler 82.3 720 255.25
187.003-1-1 Fowler 1.6 720 4,402.93
187.069-1-38 Fowler 0.7 720 1,651.16
187.003-1-4.11 Fowler 63.8 720 740.97
187.003-1-4.121 Fowler 124.7 720 446.68
187.003-2-1.1 Fowler 45.2 720 255.25
199.001-2-52 Fowler 445 720 1,276.22
186.002-1-14.11/3 Fowler 146.6 720 12.77
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Assessor Parcel Surface Mineral 2024 Taxes
Town Structure Class
Number (acres) (acres) %)

186.002-1-14.11/4 Fowler 12.77
187.003-1-3./1 Fowler 0.01 720 127.61
187.003-1-4.11/2 Fowler Shaft 4 720 20,738.46
187.003-1-4.11/3 Fowler 0.01 720 11,007.34
187.003-1-4.11/5 Fowler Shop 720 2,787.25
187.003-1-4.11/7 Fowler Electric 720 18,249.86
187.003-1-4.11/9 Fowler Buildings 720 49,772.31
187.003-1-4.11/11 Fowler Pai”tu?li;f;grage 720 2,465.64
187.003-1-4.11/12 Fowler Timber storage 720 2,641.76
187.003-1-4.11/17 Fowler Railroad #4 720 6,604.40
187.003-1-4.11/18 Fowler Mill 720 89,590.15
187.003-1-4.11/20 Fowler Storage buildings 720 15,429.42
187.003-1-4.11/21 Fowler Storage 720 6,221.54
199.001-2-43.1/2 Fowler Pipe shop 2 720 352.24
142.004-2-7.12/1 Macomb 60.30 720 12.99
Owned Fee Parcels 2,699 3,027 252,261.40

Source: St. Lawrence County Government 2019

All properties listed in Table 4-2 matches the St. Lawrence County 2024 tax rolls and are fully paid
and current as of November 1, 2024,
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4.3  Mining Rights

Real property in New York State was originally granted to the owner to include both surface and
mineral rights. However, mineral rights can subsequently be reserved or sold (severed) separately.
Titan controls both surface and mineral rights for the Project area. Land not owned by the
Company is either leased or optioned to lease from property owners.

4.4  Project Agreements

Mineral rights may be acquired from the owner by lease, option, or purchase. Leases may be
renewable and may also be subject to the payment of royalties to the landowner. Average
royalties for ESM mineral production are estimated to average 0.3% over the | ife of the mine.

4.5 Environmental Liabilities and Considerations

Mining permits and permits for water release to the environment are granted and administered

by the New York State Department of Environmental Conservation (NYSDEC). NYSDEC has
accepted the reclamation completed at four of the sites and released them from the permit
requirements. Some minor monitoring may be required. The NYSDEC has reviewed the
reclamation at the satellite properties also acquired with the Balmat purchase, Hyatt mine tailings,

mine sites and the Pierrepont mine site, and has released the r eclamation bonds posted for these
areas. No further work is required.

Reclamation plans approved by the NYSDEC are in place for the ESM #4 Mine and ESM #2 Shaft
area (which is still in use as an alternate exit route and ventilation shaft for ESM #4 Mine) and are

the ongoing responsibility of Titan. Reclamation of the ESM #4 Mine and tailings is assured by a
$1,662,870 deposit certificate.

The mining activity in the Balmat region has not created any known long -term liabilities, beyond
those described in Chapter 20 of this report, as a result of the long operating history at the various
operations. The mineralization in the region is typically hosted in an alkaline host rock, which has

no tendency to generate acid mine drainage and mobilize metals in surface and gro und waters.
Minor excursions above compliance levels have been historically corrected by additions of

sodium sulfate or lime upstream from the water holding ponds.

JANUARY 2025 4-36



. . . Titan Mining Corporation A
. . . Empire State Mines 2024 NI 43 -101 Technical Report Update V2 T I T A N

4.6  Permit Requirements

The extraction of minerals in New York State is governed by the New York State Mined Land
Reclamation Law and the rules and regulations adopted thereunder. A Mined Land Reclamation

Permit must be obtained from the Division of Mineral Resources within the Ne w York State
Department of Environmental Conservation (DEC) in order to extract minerals from lands within

the state. Such permits are issued for annual terms of up to 5 years and may be renewed upon
application. Permit holders must submit annually to the DEC a fee based on the total acreage
covered by the permit, up to a maximum of $8,000 per year.

To the extent known, all permits required to operate the ESM mine are active and in place.
Additionally, there are not any other significant factors or risks that may affect access, title or the
right or ability to perform work on the ESM properties.

Major environmental permits required for operation of the ESM #4 Mine are listed in Table 4-3.

Table 4-3: Environmental permits for operation of ESM #4 Mine

Registration to Operate a Zinc Mining and 6-4038-00024/02001 28 April 2034
Milling Complex (amended)

Water SPDES) Water Discharge Permit NY0001791 31 May 2019 @
Water Water Withdrawal Permit 6-4038-00024/02001 30 April 2031
Mining Mining Permit 6-4038-00024/00006 31 July 2025
Storage NYDEC Petroleum Bulk Storage PBS#6451770 26 September 2028
Radiation Certlflcqte of Registration for Radiation 44023174 15 September 2026
Installation - XRF

Public Water No permit required, but regulated by NYS Registered ID None
Supply Dept. of Health #NY4430004
Hazardous US Department of Transportation
Material Registration 8 Pipeline and Hazardous 052324550160G 30 June 2025
Transport Material Safety Administration

Notes:

(1 SPDES = State Pollutant Discharge Elimination System.

@ SPDES permits are under technical review by the New York State DEC and are still valid despite the
expiration dates. Source: ESM 2024.
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5.

and Physiography

5.1

The Property is reached by traveling southeast from Gouverneur, NY for 7.9 mi along NY

Accessibility

Accessibility, Climate, Local Resources,

In

frastructure,

-812 S,

through the town of Fowler, to the mine offices on Sylvia Lake Road. The site lies 38 mi south of
Ogdensburg, NY via NY -812 S.

420‘000 430000 440]000 450000 460]000 470000 480|000 490|UOD 500000 510000 520000 530000 540]000
{ VeeldaloWels | ° ’
cnerms | 4 1 J N
o 3 o
Sl™ LU o Ui I | B -§
4 W4 ] ‘, > g
}
N\
5 Jesese | e> |
g | / \ —|§
8 & 7 ‘ Ed
| J //
= E
3 e —— g
8 / 3 8
2 Leeds ahd / | 2
= Grenwil|e / - \\/_\ [ Rexfo Pul =
Port O’gé'e\nsbﬁg\\\
8 s $ . Wl N 8
8 8
5 o “D Z §
| \ N
o 515t -
8 ] (812 8
EREC aesion]ake) 8
= | Previnel) Rask | L St. ¥
| awrence
[ ol:lmmm
9 [ s
g ; vl . Rsse] g
§ I o E
/ Nat| |
N ore? | \ .
a A D - e %
: Infrastructure ¥
. & = Rail Line .
g e b §’ / | = Interstate g
P "
2 Em = Highway 2
g ~— Major Road
8 ( 3 & Lake @ New York Ports 8
g ) / 2
4 V]
420000 430000 440000 450'000 460000 470000 480000 490000 500‘000 510000 520000 530000 540‘000
0 25Mi|es Scale: 1:500,000 S Hirence
0 16 24 Name: NAD 1983 UTM Zone 18N
5 GCS: GCS North American 1983
Kilometers

Projection: Transverse Mercator

Source: ESM 2024

JANUARY 2025

Figure 5-1: Site accessibility

5-38




. . . Titan Mining Corporation A
. . . Empire State Mines 2024 NI 43 -101 Technical Report Update V2 T I T A N

52 Local Resources and Infrastructure

The nearest population center is Gouverneur with an estimated population of 7,000. The outlying

rural areas have a population of approximately 35,000. All modern services, including hospital,
hotel, and railway are present at Gouverneur. Syracuse, NY lies 100 mi to the southwest. Ottawa,
Ontario, Canada lies 90 mi to the north.

The mine is located in a desirable area to live. While a large portion of the workforce was non -
local during the 2018 restart, the current workforce is nearly 100% local to Gouverneur and the
surrounding communities.

5.3 Climate

The area has typical mid -continental climate with moderate summers and cold winters,

moderated by the nearby Great Lakes. Average annual temperatures are 53° to 38°F. Summer

highs may reach 85°F. Winter lows may reach -20°F. Annual average number of frost -free days

is115. Annual average precipitation is approximately 4
process facilities operate year -round. Weather is not expected to frequently or significantly affect

operations at any time of the year.

5.4  Vegetation and Wildlife

The ESM Project area is classified as hardiness zone 3b by the US Department of Agriculture (USDA).
Tree species include hardwoods like sugar maple, black cherry, paper birch, and American
beech. Common softwoods include white pine, red pine, Scotch pine, and eastern hemlock.
Ground cover consists primarily of saplings, various grasses, and forbs.

Animal species include whitetail deer, eastern grey squirrels, and many varieties of songbirds, fish,
and waterfowl.

The mine site is surrounded by heavily treed bedrock ridges with interspersed low -lying marsh
areas. The area is covered by gravel and clay overburden.

5.5 Physiography

The ESM Project is situated on the northwest flank of the Adirondack Mountains. The ESM Mine site
lies within heavily forested bedrock ridges and interspersed low -lying marsh areas. Elevation at the
mine site is 710 ft amsl. Relief throughout the arearang  es from 384 ft to 1,106 ft amsl.

Various classes of streams drain to the St. Lawrence River. The area contains numerous ponds and
lakes. Soils vary from loamy sand soil to exposed bedrock.
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5.6  Surface Facilities and Rights

The existing operation is located on lands owned or leased by Titan. All utilities such as roads, rail,
electricity, water, communications systems, tailing s management facilities, waste rock disposal
means, and the processing plant currently exist on -site and are in good condition.

The site facilities have been maintained and the Company has re -established surface
infrastructure including office buildings, shops, mill, headframe, tailings, and ventilation facilities
(Figure 5-2). During the start -up of the mine, labor that was not available locally has been sourced

from outside of the region. A training program has commenced to provide miner basic training,

to establish a source of trained local personnel.

The Company®6s Turnpike Project is located within ESM3&s
5,000 ft from the ESM #4 Shaft and mill. The Project area is adjacent to the #2 Shaft ( Figure 5-3).

The Kil bourne Project is roughl$ad3to@hdf tmifidomntdheé sCavni
surface and mineral rights. The Project currently has no associated facilities ( Figure 5-3).
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6. History

6.1 Empire State Mines History

6.1.1 Management and Ownership

The ESM operation is wholly owned by Empire State Mines, LLC (formerly known as St. Lawrence
Zinc Company, LLC), a subsidiary of Titan. A history of ownership is listed in Table 6-1.

Star Mountain Resources, Inc. purchased ESM from Hudbay in November of 2015.

On 30 December 2016, Titan US purchased the shares of Balmat Holding Corporation, which in
turn holds the shares of ESM. Titan was a privately held company, which had ESM as its primary
asset. Titan changed the name of the mine from Balmat to Empire State Mines in February 2017.

Table 6-1: History of ownership

191561987 St. Joe Minerals & Predecessors Mined Edwards in 1915 and Balmat in 1930.

198762001 Zinc Corporation of America (ZCA) Purchased operation and mined through 2001.

200352015 QntZinc (renamed Hudbay Minerals Inc. Purchased ZCA and mined  Balmat from 2005 to
in December 2004) 2008.

2015062016 Star Mountain Resources Inc. Purchased ESM from Hudbay.

Purchased Balmat shares from Star Mountain

20160Present | Titan Mining (US) Corporation and renamed Balmat mine to ESM.

Source: ESM 2024

6.1.2 Exploration History

In 1838, zinc was discovered in a prospect pit on the Balmat farm, which is located near the current

location of Balmat #1  Shaft. Further zinc mineralization was discovered in the Balmat -Edwards -
Pierrepont district from road excavations that was developed into the Edwards mine (1908) and

Hyatt (1917) mine. Gossan was later recognized, and subsequent core drilling defined the Mi neral
Resources of the Balmat #2 Mine in 1928. In 1945, surface drilling, down -plunge from surface
showings, intersected the Balmat ~ #3 Mine Mineral Resources. A systematic fence  -drilling program
across the Sylvia Lake Syncline (perpendicular to the plunge) discovered the Mineral Resources

of Balmat #4 Mine in 1965. In 1979, the Pierrepont mine was discovered while drilling down -plunge
from geochemical anomalies. Mine development and exploration drilling added significant

reserves to the Hyatt mine in 1994, and to the Balmat #4 Mine in 1996, with the expansion of the

Mud Pond zone. The New Fold and Mahler resources were later discovered in the #4 Mine in 1997
and 2000.
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The Balmat area has had an active mining history for the past 85 years. On average, during the
period between 1908 (discovery of the Edwards mine) and 1979 (discovery of the Pierrepont
mine), a mine was discovered every 17 to 18 years in the Balmat -Edwards -Pierrepont district.

6.1.3 Production History

Since 1915, several zinc mines have operated in the Balmat -Edwards -Pierrepont district,
collectively now known as Empire State Mines, out of four mining camps. The mining camps are
known as Balmat, Hyatt, Edwards, and Pierrepont. Mine access was primarily by shaft for both the
Balmat and Edwards camps, and by portal for the Hyatt and Pierrepont camps. Shafts were

added over the decades as mining deepened and additional discoveries were made. Zinc was

first produced from the Edwards mine in 1915 and from the Balmat #2 Mine in 1930.

Mines were operated in the district by St. Joe Minerals Corporation (St. Joe Minerals) and its
predecessors from 1915 to 1987. Zinc Corporation of America (ZCA) purchased the mines in 1987
and operated them until 2001, shutting down the Balmat operations w hen high grade feed from
the Pierrepont mine was exhausted. In September 2003 OntZinc, renamed Hudbay in December
2004, purchased the idle Balmat assets. The Balmat #4 Mine re -opened in 2006 and operated into
2008. The mine was placed on care and maintenan ce in August 2008.

From 2006 to 2008, Hudbay mined 855,000t ons grading 7% zinc from the Davis, Mud Pond, Mahler,
Fowler, Upper Fowler, and New Fold zones.

The Balmat #2, #3, and #4 Mines have produced 33.8 Mt at 8.6% Zn since operations began in

1930. The greater Balmat -Edwards -Pierrepont district has produced more than 43 Mt of 9.4% Zinc
during the 76 years of operation by St. Joe Minerals and its predecess or companies. This is based
on the formal reserve estimation prepared in 2001 by ZCA.

The existing Balmat mill was constructed in 1971 by St. Joe Minerals and has a nameplate capacity

of 5,000 t/d. The mill has processed mineralized material from the Hyatt, Pierrepont, and Balmat
Mines. The Balmat #4 Shaft is adjacent to the mill and accesses zinc mineralization from the 1300,
1700, 2100, 2500, and 3100 levels. All mine plan tons in this PEA will be hoisted from the 3100 level
of the #4 Shaft.
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Table 6-2: Historic production totals by region

1930-2001
Balmat 2006-2008 36,029,247 8.59 6,186,537,996
2018-2023
1918-1922
Hyatt 18‘7121232 1,205,526 8.24 198,695,031
1991-1998
Edwards 1915-1980 6,567,660 10.76 1,413,569,361
Pierrepont 1982-2001 2,657,527 16.29 865,686,479
Total - 46,459,960 9.32 8,664,488,867
Source: ESM 2024
* Zinc pounds are theoretical pounds hoisted and not actual mill production totals.

Table 6-3: Empire State Mines annual production totals

Balmat #4 Mine Concentrate Produced

Year

2018 187,854 7.94 23,932 58.19
2019 218,823 8.33 29,924 58.74
2020 323,414 8.58 45,161 59.35
2021 387,438 7.47 47,065 59.35
2022 425,022 7.54 52,547 58.79
2023 445,803 8.36 60,145 59.64

Source: ESM 2024
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6.1.4 Historical Mineral Reserves

A list of the most recent Mineral Reserve estimates is presented in Table 6-4. Hudbayds
estimates concluded in 2008, with the 2015 reserves prepared by Star Mountain Resources. ESM is

not treating these historical estimates as a current Mineral Reserve. The QPs are unaware of the
methods, parameters or assumptions used to g  enerate these historic estimates and cannot
comment to their accuracy.

Table 6-4: Historical Mineral Reserves

Proven Probable Proven and Probable

Year

1985 1,159 11.52% 9.81% 1,758 10.94%
2005 686 10.60% 1,023 11.40% 1,709 11.00%
2006 912 10.10% 1,163 11.40% 2,075 10.80%
2007 1,000 9.50% 890 10.80% 1,891 10.20%
2015 152 9.00% 394 9.20% 531 9.20%

Source: SLZ 1985, Hudbay 2005 -2009, Star Mountain 2015

6.2  Kilbourne History

The potential significance of the graphite mineralization at Kilbourne was first documented by ESM
personnel in the second quarter of 2022. Surface exploration hole SX22 -2621 drilled a 799.1 ft
intercept of Unit 2 of the Upper Marbles (UM2) with elevated graphite mineralization observed.

This mineralization was confirmed by assay prompting further review of historic drill records , Where
graphite had been commonly noted as a mineralogical component of UM2. During this
preliminary data review, the ~ Company reevaluated historical geophysical targets generated by
Hudbay between 2009 and 2011. The previous exploration group had highlighted numerous
electromagnetic highs. These anomalies correspond to the mapped surface expression of UM2.

Although there has been no historic graphite production or exploration on the property, the United

States Geological Survey has a recorded iron and sulfur prospect pit on the property. The first
documentation of this prospect was from Buddington in 1917 in his work on the pyrite and
pyrrhotite deposits of St. Lawrence and Jefferson Counties. This was referred to as the Kilburn
prospect, which has leant its name to Kilbourne.
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6.2.1 Kilbourne Management and Ownership

The Kilbourne Project is within mineral rights owned by ESM, these mineral rights are subject to the
same history as the Empire State Mines. As such, Section  6.1.1is an accurate summary of the history
of management and ownership for Kilbourne.

6.2.2 Kilbourne Exploration History

Graphite mineralization had not previously been targeted by Titan or its predecessors on the ESM
properties. Review of historic drilling shows at  graphite recorded as a mineralogical component
of UM2.

6.2.3 Kilbourne Production History

There has been no historic graphite production at Kilbourne. Based on historic records, it appears
that there was at least one small prospect pit for iron and sulfur in the early 20 th century. A total of
800 tons is reported as being quarried (Buddington, 1917).

6.2.4 Kilbourne Historical Mineral Reserves

There are no historic mineral reserves on the Kilbourne Project.
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7. Geologic Setting and Mineralization

7.1  Geological Setting

The host rocks at ESM were deposited during the mid  -Proterozoic era between roughly 1,300 to
1,000 Ma (mega -annum, millions of years before present), near the edge of the North American
craton. Due to their position near the margin of this tectonic domain, they were subject to forces
that, over a billion years, assembled and broke up into two supercontinents at different times:
Rodinia in the late Proterozoic, and Pangaea in the late Paleozoic to early Mesozoic.

Sulfide and graphite deposition is interpreted to have occurred contemporaneously with
deposition of the rock units. The originally tabular sulfide deposits were intensely deformed and
metamorphosed along with their host rocks through eons of varying tecto nic forces. The stratiform
graphite mineralization within the region likely formed as a result of these same tectonic forces,

with syndepositional organic carbon reaching suitable metamorphic temperatures and pressures

to form graphitic carbon. Historicall  y, the primary mineral of interest in the district was sphalerite.

The mine is located near the eastern edge of the Canadian Shield, a vast expanse of very old,
exposed bedrock that can be described as the core of the North American continent. The
Canadian Shield was assembled in an ancient zone of prolonged tectonic conv ergence. During
the Archean and Proterozoic eras, tectonic forces were focused towards the region that is now

the Canadian Shield. As tectonic plates moved towards this zone, they collided with each other,

resulting in compressive forces that caused extens ive uplift of continental crust high above sea
level. The forces were active for millions of years, and material from advancing plates was
gradually added to the crustal core. The added material is known as accreted terranes. The
Canadian Shield was built  as terranes agglomerated over time (Marshak, 2009). In Figure 7-1, the
Canadian Shield is the pink and red band encircling Hudson Bay.
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Figure 7-1: Regional geology setting

One of the final, major series of tectonic events that occurred before tectonic forces shifted away

from the Canadian Shield is known collectively as the Grenville Orogeny. The Grenville Orogeny
includes a series of exceptionally intense accretionary event s that occurred during the
Mesoproterozoic era, as assembly of the supercontinent Rodinia neared completion. The scale of

the orogeny is analogous to the present day Himalaya (Tollo et al., 2004). The series of terranes
that were accreted during the Grenvi lle Orogeny are collectively known as the Grenville Province.
The Adirondack Mountains, which contain the sulfide and graphite mineralization, are part of the
Grenville Province. In  Figure 7-1, the Grenville Province, shown in light orange, is circled.
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Following the Grenville events, tectonic forces shifted away from the Canadian Shield and rifting
commenced. Mountain ranges underwent collapse (Tollo et al., 2004). Erosion outpaced uplift.

Over billions of years of passive tectonism, the Canadian Shield was eroded to low relief. The area
outboard from the Grenville Province, including the area that is now the Adirondacks, subsided
below sea level and eventually accumulated a cover of Paleozoic sediment. Paleozoic
sedimentary deposition began with the late Cambrian to early Ordovician Potsdam Sandstone,
followed by a limestone -dolostone sequence (Derby et al., 2013). Potsdam sandstone can be
identified in the Project area.

Magmatism accompanied both orogenesis and rifting, and as a result the Grenville Province
contains many igneous intrusions of various ages, which have been metamorphosed at varying
intensities.

Following the late Precambrian to early Cambrian era of passive tectonism and the late Cambrian

to early Ordovician period of deposition, a new series of tectonic events began that would build

the Appalachian Mountains. These events are called the Taconic, Acadian and Alleghenian
orogenies. During the middle Ordovician Taconic and the mid to late Devonian Acadian
orogenies, the area that would become the Adirondacks was buried, followed by uplift and
exhumation during the late Pennsylvanian to Permian Alleg henian orogeny (Share, 2012). By the
end of the Alleghenian orogeny, the Appalachians had reached heights comparable to the

current Rocky Mountains (Hatcher et al., 1989). The Adirondacks had not yet been uplifted.

Uplift of the Adirondack dome is generally attributed to the passage of the North American plate

over the Great Meteor Hotspot in the early Cretaceous. The theory lacks consensus because the
Adirondack Dome lies somewhat south of the apparent track of the Great Meteor Hotspot, and
because of a lack of direct evidence such as volcanic rock deposition attributable to hotspot
volcanism. Taylor and Fitzgerald suggest the Adirondacks were formed through dissection of a
plateau. In Figure 7-1, an arrow points to the Adirondack Mountains (Taylor and Fitzgerald, 2011).
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7.2 Regional Geology

The Adirondacks are considered an outlier of the Grenville Province since they are nearly
surrounded by Proterozoic sediments. The Adirondack dome may have been forced upwards
through the Proterozoic sediments by the Great Meteor Hotspot. A narrow strip of Mesoproterozoic
bedrock called the Frontenac Axis connects a section of the north -western flank of the
Adirondacks to the rest of the Grenville Province. The Adirondacks are lithologically and
topographically divided into two main zones, the Highlands and Lowlands. The Lowlands comprise
the relatively small north  -western portion of the Adirondacks, and the Highlands make up the main

body of the Adirondack Dome. The Highlands and Lowlands are divided by the Carthage -Colton
shear zone (Mezger et al., 1992). The Lowlands have been metamorphosed to amphibolite grade,

the Highlands to higher granulite grade (McLelland et al., 2010). ESM and Kilbourne are located

in the Adirondack Lowlands.

The rocks of the Adirondack Lowlands are part of the Grenville Supergroup. The Grenville
Supergroup is a group of metamorphosed sedimentary terranes that compose a section of the
Grenville Province known as the Central Metasedimentary Belt (Davidson, 1998) . The rocks of the
Adirondack Lowlands were deposited in the Trans -Adirondack back arc basin prior to final
accretion of the Grenville Province (Chiarenzelli, 2015). The Adirondack Lowlands have been
divided into three stratigraphic formations: the Upper M arble Formation, the Popple Hill Gneiss,
and the Lower Marble Formation. The sulfide and graphite mineralization are hosted in the Upper

Marble Formation.

The Upper Marble Formation is a sequence of shallow water carbonates consisting of multiple
series of dolomitized marbles and quartz diopsides with occasional schists and periodic
occurrences of anhydrite.  Table 7-1 shows the mine stratigraphic column, which is divided into
16 units.
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Table 7-1: Upper Marble stratigraphic sequence

Thl(:(lf(tr)1ess Lithology Description

n 200 Potsdam Sandstone; siliceous hematitic breccia at base

UM16 200 "Median Gneiss"; quartz -biotite -diopside -scapolite
50 Phlogopitic calcitic marble, aka "Mica Hanging Wall"
_ 360 Calcitic marble with diopsidic quartz layers
Um13 80 Talc-tremolite -anthophyllite schist; anhydrite
Uumi2 150 Medium to coarsely crystalline pale gray to white dolomite
UmM11 300 Diopsidic quartz interlayered with anhydrite and marbles
50 Pea-green serpentinized calc -silicate + anhydrite + biotite + tremolite
UM9 60 Medium to coarsely crystalline white dolomite
ums 130 Diopsidic quartz interlayered with marbles + tremolite
um7 120 Distinctively fetid and dark gray crystalline dolomite
UM6 700 Silicated dolomite with distinct and persistent sub -units + serpentine + anhydrite
UM5 170 Medium to coarsely crystalline white dolomite
Uum4 300 Diopsidic quartz interlayered with dolomitic marbles
umM3 400 Medium to coarsely crystalline white to gray dolomite
um2 100 Graphitic pyritic schist + quartz + garnet + silliminite + feldspar
umM1i 20 Medium to coarsely crystalline white to gray dolomite
HPG unknown | Hermon Granite
PHG unknown | Popple Hill Gneiss; migmatitic quartz -biotite -oligoclase gneiss

Source: ESM 2024

7.3  Property Geology

As a result of intense tectonism, the Upper Marble Formation is extensively deformed. The
predominant structure is the Sylvia Lake Syncline, a major south -west to north -east trending fold
lying between the original Balmat mine and the Edwards mine. Aerial exposure of the Upper
Marble Formation is limited, and the exposure generally trends along the axis of the syncline.
Sphalerite mineralization tends to occur within axial regions and limbs of local scale folds and faults
associated with the Sylvia Lake Syn cline. Graphite mineralization occurs as weakly disseminated
flakes within many of the marbles and dolomites, it occurs in the highest grades in Unit 2 of the
upper marble at Hyattand ESM. In ~ Figure 7-2, the mapped surface expression of the Upper Marble
Formation (hashed area) is shown superimposed on a geologic map of the Adirondack Lowlands.

The locations of the Balmat, Edwards, and Hyatt mines mark the axial trace of the Sylvia Lake
Syncline.
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Figure 7-2: Local geologic setting

The sulfide deposits and graphite occurrences are thought to have been syn -depositional,
meaning they were deposited in sequence with the marbles that host them. Their original
geometries would have been tabular as a result of being deposited on relatively flat areas of a
sedimentary basin. Their current morphologies and positions are a response to ductile -brittle
kinematic stresses experienced during the7b BExrgmneocopttasts ment i on
in ductility exist in the Upper Marble Formation, ranging from very ductile anhydrite and sulfide

beds to brittle silicious interlayered quartzite and diopside. These rheologic contrasts in the rocks

drove complex large (miles) to small (tens of feet) scale structural processes during compression.
Large scale fold interference patterns resulted in broad north -eastern trending arc  -like structures
that trend with the axial trace of the Sylvia Lake Syncline. Figure 7-3 is a cross-section through the
Sylvia Lake Syncline that illustrates the extent of deformation of the Upper Marble Formation.
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Figure 7-3: Section through the Sylvia Lake Syncline

7.4 Mineralization

As the details of the Geologic Setting (Section  7.1), Regional Geology (Section  7.2) and Property
Geology (Section 73) are shared by ESM8s zinc operation
been grouped together prior to this section.

7.4.1 ESM Mineralization

The mineralization at ESM has been classified as sedimentary exhalative (Sedex) in origin. The

composition is primarily massive sphalerite and only minor galena and pyrite. Massive and semi -

massive sphalerite -bearing deposits occur in siliceous dolomitic a nd evaporite -bearing marbles of
the Upper Marble Formation of the Balmat ~ -Edwards marble belt. These zinc -sulfide deposits lie in
the core of the Sylvia Lake Syncline, a major poly  -deformed fold lying between Balmat and
Edwards. Zinc mineralization tends to  follow evaporate deposition in the stratigraphic sequence.

The region has experienced multiple metamorphic and intrusive events and large -scale ductile
structures are common.

The Property contains 14 known zones of sphalerite mineralization. Three clusters have been
defined consisting of three to five deposits each. The zinc mineralization extends from the surface

down to a depth of 5,700  ft below surface. The zones are aeriall y scattered and all zones except
NE Fowler and Cal Marble are connected by existing development to the shaft. The zones range

in thickness from 2 ftto 50 ft with an overall plunge between 20° to 25° with local dips ranging from

0° to 90°. The deposit foot prints are up to 500 ft wide and 9,000 ft long. The veins can display
considerable geometrical variability depending on the degree of folding. Figure 7-5 shows the
locations of sphalerite mineralized bodies currently being considered for production.
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There are two mineralization styles recognized in the district. Stratiform high -grade massive

sphalerite is interpreted as primary mineralization contemporaneous with deposition of the Upper

Marbles. Discordant breccia -l i ke odur chbewegungodite fsecansiderecc i bes phal er
secondary and remobilized along Sylva Lake Syncline scale brittle -ductile shear zones. Mine

geologists conceptualize a primary  -secondary relationship, where the stratiform mineralization is

the primary source and the crosscutting zo ne, l ocally <called o0durcho, i s
structural model suggests that secondary resources are formed from sphalerite remobilized during

metamorphism. The sphalerite migrates along structural conduits laterally from their source. The

remobilized zones share similar trace element geochemical signatures with the interpreted

primary zones. The durch contains highly variable amounts of occluded wall rock material, which

imparts a distinctive texture. Previous workers have experienced exploration succe ss using the
structur al model, defining four new zones in the 199060
Balmat has been remobilized to some extent with most of the modeled mineralization categorized

as secondary durch.

The average mined grade for the Balmat mines is 8.7% Zn, while the average for the greater
Balmat -Pierrepont district is even higher at 9.3%  Zn.

Galena is associated with all the deposits in very low concentrations and the mineralization style

varies slightly between the orebodies. The secondary durch veins typically are surrounded by a

low-grade aur eol e of gal ena enriched diopside, crod d lo@.ui al |
Visible galena is rare within the durch itself and is more characteristic of primary stratiform

mineralization where it can grade up to 6% Pb. Galena is most prevalent in the #2 Mine and the

Fowler deposit as shown in  Figure 7-4.

Pyrite is also associated with all the deposits and zoned similarly as galena with the highest
concentrations at the #2 Mine and lowest concentrations in the durch massive sulfides.
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7.4.2 Kilbourne Mineralization

Graphite mineralization at Kilbourne, and elsewhere within the Grenville Province, is believed to

be the result of metamorphic processes on existing organic carbon found within the now
metamorphosed sedimentary lithologies. This syndepositional source of ¢ arbon has resulted in
stratiform graphite mineralization. In the nomenclature of the Balmat -Edwards District, the
mineralized horizon is the Upper Marble Unit 2.

Unit 2 is currently divided into three sub  -units, with transitional zones between each. The names
assigned are based on their current relative positioning. The overall thickness of the unit varies
substantially both along strike, and along dip. With the th innest Unit 2 intercepts totaling 25 ft, and
the thickest intercepts totaling 312 ft. These fluctuations are interpreted to be the result of the
ductile behavior of the rocks during metamorphism, a behavior documented frequently in the

units hostingthe Co mpanyds zinc mineralization.

(A) The Upper Graphitic Schist (UGS) is a granulite composed of quartz  -biotite/phlogopite -
graphite -sillimanite -pyrite -pyrrhotite with rare garnet. The unit has a dark grey color, with
discrete blebs of sillimanite often altered to clay. Graphite is generally coarser grained than in
the lower mineralized unit and makes up an estimated 1.5% 83% Cg of the lithology. Grades as
high as 13.5% Cg have been returned in assay. The average thickness of the Upper Unit is
57.1 ft.

The transitional zone leading into the middle unit is marked by an increase in clay/chlorite
altered/replaced sillimanite, and garnets. A stronger fabric is also documented. Graphite

remains present but is often at a lower percentage than in the upper mine ralized unit. There is
often a band of higher -grade graphite mineralization near the lower contact with the middle
zone.

(B) The Phlogopitic Garnet Schist (PGS) s a visually distinguishable phlogopite/biotite schist with a
strong wavy fabric and pegmatitic boudins/inclusions. The sub -unit is dominated by a dark
ferromagnesian mica with quartz -sillimanite -garnet -graphite  with less common
pyrite/pyrrhotite. Graphite mineralization is present, often coarser grained than the upper and
lower units, but is sparsely disseminated, contributing to <1% of rock groundmass. The average
thickness of the Middle Unit is 61 ft.

The transitional zone between the middle and lower units is similar in appearance and
composition to the transitional zone between the upper and middle units, marked by a weaker
fabric, higher Cg, and discrete clay/chlorite altered/replaced sillimanite.

(C) The Lower Graphitic Schist (LGS) is a dark grey to black, massive granulite. The constituent
minerals are likely ferromagnesian mica and quarts, with fine grained graphite and possibly
fine-grained sulfide, contributing to the dark color of the rock. Graphite grades range from
1.5%03% Cg, with samples as high as 11.3% Cg recorded. The average thickness of the Lower
Unitis 29.0 ft.
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In all of the Kilbourne sub -units iron sulfides (pyrite>pyrrhotite) are present. Trace sphalerite has also
been documented in veinlets and rarely as disseminated mineralization.
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Figure 7-5: Upper Marble 2 mapped surface expression

JANUARY 2025 7-58




. . . Titan Mining Corporation A
. . . Empire State Mines 2024 NI 43 -101 Technical Report Update V2 T l T A N

8. Deposit Types

8.1 Zinc

Initially formed in a marine sequence of carbonates and evaporates, the ESM deposits are broadly
classified as Sedex in origin. They were deeply buried, metamorphosed to amphibolite grade and
strongly deformed during the late Precambrian Grenville Orogen.

The term Sedex is derived from the words sedimentary and exhalative to denote sedimentary

exhalative processes. Multiple theories have been suggested for the process of formation of Sedex

deposits. In a 2009 United States Geological Survey ( USGS open -file report, Emsbo (2009) set forth

a set of criteria for the assessment of sedimentary exhalative deposits based on available work.

Characteristics of Sedex deposits were summarized based on empirical, physiochemical,

geologic, and mass balance data. In summary , Emsbods synthesis of Sedex dep
that the deposits are formed by the following processes.

Sedex deposits are formed in saltwater sedimentary basins within extensional tectonic domains
(Figure 8-1). Large volumes of brine must migrate through the basin to generate Sedex deposits.

The brines are generated by extensive and rapid seawater evaporation on large evaporative
carbonate platforms. The brine is denser than sea water, so it sinks. It may infil trate porous
terrigenous basin fill sedimentary layers. As it migrates through the terrigenous sediments towards

the lowest parts of the basin it leaches metals. Temperature increases as basin depth increases,

so the brines heat up. When the brine encounte rs extensional fault surfaces it may migrate up the
faults to the basin floor. Once exhaled into the basin, brines interact with the distal basin facies

rocks, which are amenable to H  2S generation, which precipitates the metals as zinc and lead
sulfide.

Sedex deposits are formed from brines generated by extensive and rapid seawater evaporation.

Large evaporative carbonate platform areas are needed to produce the volumes of brine
required to form Sedex deposits. Evaporation is rapid in low latitudes and br ines are concentrated
best in confined basins with restricted flow to the open ocean (Emsbo, 2009). These evaporative
conditions are well recorded in the sedimentary record at ESM. The periodic anhydrite beds at

ESM, as well as the dolomitization of the Up  per Marble are indicative of evaporative conditions. A
paleolatitude reconstruction by Cocks and Torsvik, places the area at a latitude conducive to

rapid evaporation during the time of deposition (Cocks et al., 2005). The rocks were deposited in

the Trans-Adirondack back arc basin, an extensional environment with restricted flow to the open
ocean. The carbonate platform represents the sedi ment e
et al., 2015).
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As brines are generated on the evaporative carbonate platform, they begin to sink due to their
increased density. Sedimentary basins that host Sedex deposits characteristically have a thick
layer of coarse clastic syn -rift oxidized terrigenous sediments un derlying the evaporites in the
sedimentary sequence. When the dense brines encounter this layer, the coarse permeable
terrigenous sediments provide the fluid pathway for the dense brines to migrate laterally towards

the lowest regions of the basin. The oxi dized terrigenous sediments also provide the metal source
for brines that form Sedex deposits. As the brines migrate, metals are scavenged and transported

in the brine as chloride complexes. Oxidized syn  -rift sediments buffer mineralized material fluids to
compositions amenable to metal scavenging because they are low in organic carbon and high

in reactive iron (Emsbo, 2009).

Mass balance studies indicate that large volumes (thousands of km 3) of clastic sediments are
required to generate enough metals to form a Sedex deposit. Fluid inclusion studies indicate that

Sedex deposits are formed from brines with temperatures between 100°C to 200°C. Metals are

most soluble in this temperature range. Brines increase in temperature as they migrate because
basin temperature increases with depth. Sedimentary fill in the basin must reach at least 9,800 ft
(3 km) depth to generate the require d temperatures (lbid). At ESM, the clastic sequence may be
represented in the Popple Hill Gneiss, which underlies the Upper Marble Formation. The Lower
Marble Formation, which underlies the Popple Hill Gneiss, also includes some clastic members. The
original extent and thickness of the clastics is difficult to determine because the Grenville
Supergroup is allochthonous ; the rocks have been thrust out of depositional position and
extensively deformed.

Warm, metal -laden migrating brines may eventually encounter extensional fault surfaces and
migrate up the faults to the basin floor. Workers describing sedimentary basins have divided the

basins into three orders of scale. First -order sedimentary basinsth at host Sedex deposits are greater
than 328,000 ft (100 km) in length. Within the basin, second -order basins occur on the scale of tens
of kilometers. Second -order basins are controlled by extensional faults forming half grabens in the
basin. The Sedex mod el suggests that brines migrate up these faults. Some indicators of
second -order basin bounding faults include syn -sedimentary faulting (evidenced as abrupt
platform -slope facies transition) and intraformational breccias. Faults that were fluid conduits ma y
be identified by Fe and Mn alteration and/or silicification, and sometimes tourmalinization.
Third-order basins, on the scale of a few kilometers, represent bathymetric lows. Sedex deposits
typically occur in third  -order basinal areas within afew to ten s of kilometers of second -order faults.
Some indicators of bathymetric lows, where metals are likely to be deposited, include increasing

debris flow thickness and increasing organic matter and pyrite concentrations in reduced
sediments representing distal basin facies. At ESM, intense metamorphism has obliterated the
more subtle sedimentary features that characterize Sedex deposits, and post -depositional
deformation has overprinted tectonic features.
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Dense brines exhaled onto the basin floor tend to pool in bathymetric lows. These lows occur in
deeper distal basin facies, which tend to be anoxic. The distal facies are typically represented by

fine -grained clastic sedimentary rocks like shale. Sedex  -hosting shales a re unusually high in organic
matter. The reducing conditions of third  -order basins preserve organic matter. Hydrogen sulfide
(H2S) is generated in this depositional environment by bacterial sulfate reduction. Bacteria living

in the highly carbonaceous dist  al sediments or thermal vents oxidize the organic compounds in

the shale while reducing sulfate (SO  42) from sea water to generate H 2S. The HS reacts with the
pooled brines and precipitates the contained metals as zinc sulfide (sphalerite, (Zn, Fe)S)) and

lead sulfide (galena, (PbS)). Another possible mode of generation of H 2S is by thermogenic
reduction of organic matter. The ESM deposits occur in proximal facies rocks as opposed to third -
order basin distal facies rocks, which is at variance with the Sede X model.

The Upper Marble does contain a pyritic schist unit underlying the marble units that contain zinc
deposits. Fluid inclusion studies indicate that sediment -hosted lead -zinc deposits, both Sedex and
MVT (Mississippi Valley-type), originate from similar brine s.

Sedex deposit formation may be limited to Proterozoic and Phanerozoic time since marine sulfate

(SO42) likely did not exist prior to the accumulation of oxygen in the atmosphere. ESM was
deposited within this timeframe. Sedex deposits may correspond with regional and global anoxic

events, which would have helped preserve higher concentrations of organic ¢ arbon during
transport to anoxic distal basin facies.

Fluid source—Large shallow platform {>10° km?).

. P 2 e Seawater evaporation (dolomite and salt)
Distal expressions of mineralization—Metalliferous

blsck shales, Ba, PO, Mn Fluid drive—Density-driven reflux hydrothermal dolomitization
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Figure 8-1: lllustration of the process of formation of Sedex deposits
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8.2  Graphite

Graphite is a naturally occurring form of pure carbon and is a common constituent mineral in
metasedimentary, and sedimentary rocks. The mineral occurs as black crystal flakes and masses.

It is chemically inert, thermally stable, has a high electrical cond uctivity, and lubricity. These
properties have made it suitable for many industrial applications including electronics, lubricants,
metallurgy, and steelmaking (Robinson et al., 2017). Natural graphite deposits are classified into
three categories: 1) amor phous (microcrystalline) graphite deposits; 2) crystalline flake graphite
deposits; and 3) lump (vein) graphite deposits. The mineralization at Kilbourne, and elsewhere in

the Grenville rocks of North America, is largely classified within the crystalline f lake category.

Flake graphite deposits make up a large proportion of worldwide graphite production (Robinson

et al., 2017). These deposits are derived from carbonaceous sediments that undergo regional
metamorphism and reach temperatures and pressures that allow for the c rystallization of fully
ordered graphite, and the recrystallization of the host rocks (Hoefs and Frey, 1976). These
conditions are met at amphibolite facies metamorphic grades, where pressures are at or
exceeding 2 9010 kilobars and temperatures are at or ex  ceeding 500 8800°C. Most flake graphite
deposits are in Precambrian crystalline metamorphic rocks that reached or exceeded the
amphibolite facies (Robinson et al., 2017).

The carbon in these deposits was introduced during sedimentation as organic materials. The
depositional environment of these sedimentary units includes sediment -starved basins with low -
oxygen levels at depth allowing the accumulation of organic -rich sedime nts. This shares similarities
to the genetic model of Sedex deposits are shown in Figure 8-1. As sea level rises relative to land
during periods of marine transgression the carbonaceous sediments are buried with little to no

erosion. These rocks are buried further as the basin develops, and later subjected to regional
metamorphism. The primary ho st lithologies for flake graphite deposits are these metamorphosed
sedimentary rocks (quartzite, aluminous paragneiss, and marble) (Simandl et al., 2015).

The syndepositional origin of the graphite creates stratiform bodies of mineralization that can be
thousands of meters long, with thicknesses determined by initial basin geometries and later the
ductile behavior of the host rocks. Economic deposits are gen erally tens of meters thick, and
hundreds of meters long (Robinson et al.,, 2017). In addition to the dimensional variability
documented in these deposits, grade can be quite variable as well. With graphitic carbon grades

ranging from trace levels <1% graph itic carbon (Cg) to grades higher than 15% Cg and grades

up to 60% Cg documented in rare instances globally (Robinson et al., 2017). Grade variability is

also common on the deposit scale, with zones of higher and lower grade mineralization, possibly
relate d to the total organic carbon variability in the protolith, possible on the meter scale. High -
grade zones are also associated with structural controls such as lithologic contacts, lenses within

fault zones, and segregations in fold crests suggesting that t here may be carbon enrichment
associated metamorphic fluids along these structural pathways (Robinson et al., 2017).
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9. Exploration

9.1 Zinc

Exploration activities within the Balmat -Edwards district, and surrounding region include the
digitization and review of historic exploration and mine data, surface geochemical sampling,

surface hydrogeochemical sampling, and review of airborne geophysical data. Titan has also
completed surface and underground exploration drilling; this is expanded upon in the drilling
section (Chapter 10) of this report.

Regional zinc exploration in the Balmat  -Edwards marble belt, as well as the northwest Adirondacks
resulted in the discovery of five new mineralized bodies within the last 30 years (three in the Balmat
Mine and two in the Hyatt Mine).

All major resources exist on a trend between the original Balmat mines and the Pierrepont Mine,

called the Balmat -Pierrepont trend. Resource exploration is divided into three categories: near -

mine, Balmat -Pierrepont trend, and district wide.

A Near-mine exploration focuses on developing extensions of existing resources within the
Sylvia Lake Syncline and re -analyzing historic drilling for opportunity.

A Balmat -Pierrepont trend exploration seeks to discover on -trend untested pockets of
mineralization similar in style to the existing resources between Balmat and Hyatt.

A District wide exploration has potential to discover a separate yet -to-be discovered trend of
mineralization. The last three discoveries were all located near -mine in the Sylvia Lake
Syncline.

911 Historic Data Review

Titan has access to over 100 years of data from past operators and explorers covering much of

the Adirondack Lowlands. This includes records of drillholes, mine maps, surface geologic maps,
geochemical samples, and geophysical data. An effort to digitize t his data has been in action
since the mine restarted and has generated multiple viable targets to date. This includes the
Companyds prospective Turnpi ke Project, and the

Historic regional and district geochemical data have also been used in the development of
surface exploration programs. This includes  E S Mdr#ling at the North Gouverneur, and the soll
programs at Moss Ridge, Pork Creek, and North Gouverneur.
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Based on public data and company records, a table of occurrences has been produced
highlighting lead and zinc occurrences within the district. A total of 41 occurrences, prospects,

and past producers have been identified in the district. Many of past produ cers for lead are
individual operations located along the same mineralized feature or are part of a sheeted vein

system. These areas have been grouped into the Macomb -Brown Farm, Rossie, and Bigelow
School sites.

Table 9-1: Occurrences highlighting lead and zinc occurrences within the district

Zinc

Balmat (now ESM #2, #3, #4) Zinc Producer
Edwards Zinc Past Producer
Hyatt Zinc Past Producer
Pierrepont Zinc Past Producer
Pleasant Valley Zinc Prospect
Bostwick Zinc, Copper Prospect
Parker Zinc Occurrence
McGill (Pork Creek) Zinc Occurrence
Woodcock/Webb Zinc Occurrence
Lead

Macomb & Brown Farm Lead Past Producer
Rossie (Coal Hill & Victoria) Lead Past Producer
Bigelow School Lead Past Producer
Mineral Point Lead Occurrence
Redwood Lead Occurrence
Nelson Farm Lead Occurrence
Wright Farm Lead Occurrence

Source: USGS MRDS; ESM 2024

1 MRDS: Mineral Resources Data System
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9.1.2 Surface Geochemical Sampling

9.1.2.1 Soil Sampling

In 2022, Titan contracted GroundTruth Americas, a subsidiary of GroundTruth Exploration, of
Dawson, YT, to implement a soil program developed by ESM personnel. The program targeted
areas of historic mining activity and/or geochemical prospectivity. A total of 1,961 samples were
collected in the fourth quarter of 2022 (Table 9-2 and Figure 9-1). The majority of these samples
were collected from the regional targets Beaver Creek, Bostwick, Maple Ridge, Moss Ridge, and

North Gouverneur (1,751 samples total). Pork Creek was the only soil target within the district (210
samples total).

Samples were packaged at the mine site and sent to the Bureau Veritas laboratory in Reno,
Nevada, where they were dried, and 100 g was sieved from the initial sample. The sieved sample

was then sent to the Bureau Veritas facility in Vancouver, British Colu mbia for assay. The analytical
method used was AQ200, an aqua regia digest followed by ICP -OES/MS! analysis testing for
37 elements (Ag, Al, As, Au, B, Ba, Bi, Ca, Cd, Co, Cr, Cu, Fe, Ga, Hg, K, La, Mg, Mn, Mo, Na, Ni, P,

Pb, S, Sb, Sc, Se, Sr, Te, Th, Ti, Tl, U, V, W, and Zn).

Table 9-2: 2022 Soil sampling totals and high Zn (%) values

Total Samples Highest Zinc Value (%)

District 1,751 1.67
Beaver Creek 531 0.49
Bostwick 197 0.04
Maple Ridge 135 0.03
Moss Ridge 206 1.67
North Gouverneur 681 0.46
Trend 210 0.33
Pork Creek 210 0.33

Source: ESM 2024

1 ICP-ES/MS: Inductively Coupled Plasma 9 Optical Emission Spectrometry / Mass Spectrometry
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Figure 9-1: Location of 2022 soil sampling programs relative to ESM
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9.1.2.2 Rock Sampling and Prospecting

Prospecting targets have generally been generated to follow up on historic geochemical or
geologic documentation of Zn occurrences and anomalies, investigate and ground truth
anomalous soil samples from the 2022 program, and perform due diligence on potent ial property
acquisitions. Between 2021 and 2024, 13 samples have been submitted for laboratory analysis,
these were all collected while investigating soil anomalies identified through the 2022 soil program

(Table 9-3 and Figure 9-2).

Table 9-3: Rock samples by target with highest zinc values

Total Samples Highest Zinc Value (%)

District 9 4.53
Moss Ridge 9 4.53
Trend 4 0.02
Pork Creek 4 0.02

Source: ESM 2024
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9.1.3 Hydrogeochemistry

In August 2023, ESM, in collaboration with Juniata University of Pennsylvania, collected 132 ground
and mine water samples to evaluate the isotopic ratios of zinc and copper contained within the
solution. This first phase of testing included an orientation study along the Oswegatchie river to
determine if there were detectable signatures within close proximity to known mineralized
occurrences. A total of 120 samples were taken upriver and downriver from the historic mines at
Edwards and Hyatt, the knownocc  urrence at Pleasant Valley, and along the river over projections
of the ESM #4 stratigraphy. A total of 12 samples were also collected from surface and mine waters

at Turnpike, and from mine water sources within the ESM #4 Mine.

Regional samples were collected along the West Branch of the Oswegatchie over favorable
marbles, from surface waters in areas with under tested marbles at Greenwood, near the historic
Bostwick deposit, and in areas with glacial or Paleozoic cover near the Pierrepont mine, as shown
in Figure 9-3.
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Figure 9-3: 2023 Water sampling sites by area

9.14 Airborne Geophysics

In 2013, Geotech Ltd. of Aurora, Ontario, flew a helicopter borne VTEM (versatile time domain
electromagnetic) geophysical survey over the Adirondack Lowlands of northern New York on

behalf of Hudbay. The survey area covered a nominally rectangular area of 47 mi X 22 mi,
including the greater Balmat mini  ng district.

Flight lines were flown on 650 -foot line spacing. The geophysical database was forwarded to the
geological department at ESM for interpretation and anomaly ranking based on correlation of
observed physical parameters and deposit characteristics. The interp retative team determined
that linear anomalies parallel regional structural fabrics and trends, known pyrite -rich stratigraphic
units were readily detected and that anomalies in massive carbonate sequences are, at best,

weakly responsive.
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The interpretative team also defined the basic ranking criteria to be based on anomalies of

deposit sized lengths over two or three parallel flight lines. The anomalies themselves should reflect
known geological characteristics, meaning those in areas of c arbonate and calc -silicate host
rocks should not be as responsive as those in pyrite bearing or graphitic sequences. Ten high
quality exploration areas were identified outside the Balmat mining district.

Two areas are present within the Balmat district, but outside of the existing mine footprint, and
eight areas lie within the existing footprint of the mine. Figure 9-4 shows the area covered by the
geophysical survey and areas where low resistivity was recorded (Rivard and Stephens, 2013).

Balmat Exploration

"New York State

Canada

Legend
VTEM Scored Balmat-1.44
VTEM Scored MMS-2.25
VTEM Survey Area
Exploration Targets
- Upper Marble Formation
P Lower Marble Form ation

Source: SLZ 2018

Figure 9-4: Geophysical survey area
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In 2022, the Company began the re  -evaluation of the raw data from this survey with the goal of
filtering targets using two known bodies of unmined zinc mineralization. These are the Pleasant
Valley Deposit, and the Bostwick Creek deposits. To date, the wes tern third of the 2013 survey area
has been re -evaluated.

9.15 Exploration Potential and Targeting

9.1.5.1  Near-Mine Exploration Targets

Several exploration targets at ESM have been identified based on extensions of open mineralized
horizons at various depths and promising historic hits in the drillhole database. The targets shown

in Figure 9-5 are conceptual in nature. There has been insufficient exploration to define a mineral
resource in these areas and it is uncertain if further exploration will result in the targets being
developed into mineral resources. The quantity and grades are based o n past producing horizons
of geological equivalence and are listed in Table 9-4. This list is not exhaustive and subject to
change as new drilling information is available.

Table 9-4: Near -mine exploration targets

American 50 - 60 8-12
Cal Marble 50 - 60 10- 14
Crusher 400 - 450 10- 14
Fowler 700 - 750 5-9

Gleason Down -Dip 300 - 350 13-17
Little York 300 - 350 14 - 18
Lower Mahler 550 - 600 16 - 20
Mud Pond Main 650 - 700 9-13
New Fold 250 - 300 15-19
Sesame 550 - 600 7-11
Streeter East 550 - 600 7-11
Streeter West 20-30 7-11
Wight and Arnold 400 - 450 10-14

Source: ESM 2024
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Figure 9-5: Near -mine exploration targets shown in green, mine workings in grey
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9.1.5.2  District Exploration Targets and Potential

Exploration targets within the district have been broken out into two groups: targets within the
Balmat -Pierrepont trend, and targets within the greater district. In addition to geologic,
geochemical, and historical data, mineral and surface ownership play s an important role in target
generation. Currently the Company has ten drill targets within the Balmat -Pierrepont trend that
are within current mineral rights ownership. In addition to the targets on trend, the Company has

four regional drill targets with  mineral rights access.

In addition to drilling surface geochemical sampling, hydrogeochemical sampling, geologic
mapping are all tools to be employed on the over 80,000 acres of mineral rights within
St. Lawrence County.

Drill Targets

Balmat & Pierrepont Trend

Pleasant Valley

Table 9-5: Exploration targets

Testing extensions of known mineral occurrence

Pork Creek Testing historic mineralization along strike, and favorable stratigraphy
Bend Testing historic mineralization along strike, and favorable stratigraphy
Sully Testing favorable stratigraphy

Hydro Plant Testing structure in UM14

58 Testing favorable stratigraphy

Hyatt Testing UM14

Edwards Testing mineralized extensions at depth, and stratigraphy

Bingo Road Testing historic mineralization along strike, and favorable stratigraphy
Side Pocket Testing UM14

R&G Club Testing structure in UM14

District

Moss Ridge Testing geochemical anomaly, and mineralized breccia at surface
Greenwood Testing favorable stratigraphy

Maple Ridge Testing stratigraphy and structure

Beaver Creek

JANUARY 2025
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9.2  Graphite

Exploration activities at Kilbourne include the review of historic exploration and mine data;
collection of surface geochemical samples through trenching, the review of airborne geophysical
data, and the sampling of retained UM2 drill intercepts from past exploration programs. The
Company has also completed 39 drillholes testing the graphite mineralization at Kilbourne. This
drilling, along with the resampling, and trenching are included in Chapter 10 of this report.

921 Kilbourne Historic Data Review

Nested in the same dataset that has generated the regional and near -mine zinc targets
(Section 9.1.1), the Company has identified historic drill records, and geologic maps documenting
graphite occurrences within the district. Chief among these is the Kilbourne Project, with graphitic
intercepts recorded in historic drill logs and surface maps.

The Company continues to evaluate the potential of the district for additional graphite targets
using historic drill logs, historic reports, geologic maps, and geophysical data to generate future
targets for exploration.

9.2.2 Airborne Geophysics

The airborne geophysical survey described in Section 9.1.4 has been evaluated for potential
graphite occurrences, matching recorded electromagnetic (EM) highs with geologic units that

have documented graphite mineralization. This overlap of high EM anomaly, and documented
graphite mineralization is demonstrated a t Kilbourne.

The re-evaluation of geophysical data that began in 2022 also aimed to highlight areas with
electromagnetic signatures likely related to graphitic carbon mineralization. This effort used known
occurrences and historic mines in the district to help identify additional graphite targets within the
western most third of the district.

9.2.3 Exploration Potential and Targeting

The Company has tested roughly 8,250 ft of near surface mineralization at Kilbourne. The mapped
surface expression of UM2 continues an additional ~7,500 ft to the south, and ~8,000 ft to the east.
Historic drill intercepts along strike from Kilbourne in bo  th directions have documented graphite

mineralization. Figure -6 s hows t he mapped extensions of Kilbournebd
additional drilling. The remaining two thirds of the Kilbourne strike length remains open, and highly

prospective. Graphite mineralization has also been documented within UM2 at the Com panyads

Hyatt Mine.
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Figure 9-6: Kilbourne exploration target

In addition to the targets along strike from the Kilbourne Deposit, the Company has identified

multiple areas of high prospectivity for additional graphite occurrences. These targets have been

generated through the re -evaluation of the historic airborne ge  ophysical data, and the

digitization of historic geologic maps. Of the historic geophysical data, roughly 30% has been re -

evaluated; as this process continues, the number of identified prospects is likely to increase. Areas

currently identified as prospect i ve that fall outside of the Companyds
lands research should future acquisition become a priority.
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10. Drilling

This chapter of the report provides an updaflOed of
describes the overall ESM drillhole database inclusive of the Kilbourne graphite drilling that overlies
the zinc deposits. Section  10.2 breaks out the Kilbourne graphite drilling in more detail.

10.1 ESM Dirilling

10.1.1  Drilling Summary

As of August 20, 2024, a total of 11,570 diamond drillholes have been completed at ESM, totaling
4,223,857 ft, as shown in Table 10-1. Historic drilling is continually digitized and incorporated into

the digital database as records are discovered, consequently the numbers in this document  will
be greater than those in earlier reports ( Makarenko et al., 20 18; Warren et al., 2021). As far as ESM
is aware, no additional significant groups of historical drilling remain to be digitized. Figure 10-1
displays UG drilling with collars colored by decade drilled, which demonstrates the mining
progression for each zone.
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Figure 10-1: Map showing the distribution of Balmat

underground drilling by decade
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The drillhole database was sub -di vi ded into geographic OAreaséo t hat
individually. The Balmat Area covers deposits that are the subject of this report while the other

projects cover drilling in other historic mining camps, which is summariz ed in the District Area in

Table 10-1.

Table 10-1: Area drilling by year since 2017

Area Year Total Holes Lenath (it Lenath
Length (ft) Length (ft) ength (ft) | Length (m)

pre-2017 1,053 1,006,319 6,519 1,676,384 7,572 2,682,702 817,688
2017 8 14,029 16 9,019 24 23,047 7,025
2018 27 78,008 43 42,129 70 120,137 36,618
2019 68 30,108 68 26,029 136 56,137 17,111
2020 30 17,099 127 32,203 157 49,301 15,027
Balmat
2021 12 10,109 89 28,317 101 38,426 11,712
2022 40 12,537 64 39,001 104 51,538 15,709
2023 27 12,924 58 30,281 85 43,205 13,169
2024 38 11,647 18 8,434 56 20,081 6,121
Total 1,303 1,192,778 @ 7,002 1,891,796 8,305 3,084,574 940,178
pre-2017 842 709,597 319 43,088 1,161 752,685 229,418
2017 1 2,043 1 2,043 623
2018 1 3,346 1 3,346 1,020
2019 5 9,367 5 9,367 2,855
District
2020 1 307 1 307 94
2021 23 7,135 23 7,135 2,175
2022 17 16,686 17 16,686 5,086
Total 890 748,481 319 43,088 1,209 791,569 241,270
Total 2,193 1,941,259 7,321 1,934,884 9,514 3,876,143 1,181,448
District pre -2017 un-categorized 2,056 347,714 105,983
Grand Total 11,570 4,223,857 1,287,432

Source: ESM 2024
Note: Table excludes blast holes, channel samples, and well holes.

JANUARY 2025 10-79



. . . Titan Mining Corporation A
. . . Empire State Mines 2024 NI 43 -101 Technical Report Update V2 T I T A N

The primary focus of the drilling programs since 2020 were further definition and exploration of the

N2D, Fowler, Mahler (Lower and Upper), Mud Pond (Apron and Main), New Fold, and Turnpike

zinc resources with additional near -mine and regional exploration of other zinc targets. Graphite

was intersected in recent exploration drilling and specifically target ed in 2024. This program is
discussed in more detail in Section 10.2. A categorical breakdown of drilling since the last
technical report is presented in ~ Table 10-2.

Table 10-2: Drilling by category and target commodity since the last technical report

Surface Core UG Core Total Total
. ota otal
Category Commodity - Le(r;%;th - Le(r;%]th Total Holes Length (ft Length (m)
t t

Definition Zinc 109,670 330 109,670 33,427
Zinc 122 69,474 22 28,034 144 97,509 29,721
Exploration = Graphite 39 11,917 39 11,917 3,632
Total 161 81,391 22 28,034 183 109,425 33,353
Grand Total 161 81,391 352 137,704 513 219,095 66,780

Source: ESM 2024

10.1.2 Drilling Procedures

Drilling at ESM has been exclusively core drilling. The mine owns two Diamec 262 underground drills

which drill AWJ size core, which were utilized for the definition programs. The mine also owns an

Epiroc U-6 that drills BQ size core and was primarily used  for underground exploration programs.
Three contract Longyear underground drills that drilled BQ size core were utilized from 2005 02008.
Cabo was contracted to drill underground in 2018 062019, and Boart Longyear was contracted for

all surface programs from 201832020.

10.1.3 Core Handling and Sampling

Underground core was handled in the following manner by the mine geology department during

the most recent phase of production. Core was removed from the drill string by the driller and

placed in a wax impregnated cardboard or plastic core box. Wooden bloc ks were used to mark

the ends of individual core runs. The filled core boxes were stored at the drill site until the end of

shift where they were loaded in a vehicle and transported to the shaft station. At the station the

core boxes were loaded into a cus tom wooden crate specifically designed for core box

transportation up the shaft to the core logging facility. Full crates were typically brought to surface

about once per week, but the frequency can vary depending on drill productivity. The shaft crew

coordi nates crate movement between the station staging
bay. An example of the crate on the surface waiting to be unloaded is shown in Figure 10-2.
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Figure 10-2: Underground core storage crate staged outside the on -site logging facility

Surface drill core is transferred from the core barrel to the core box. The core technician or logging
geologist will pick up the core boxes from the site and return them to the on -site logging facility.

The core is washed, logged, photographed, and sampled. All exploration core is cut in half,
lengthwise, using a diamond saw with a diamond -impregnated blade. Typical sample intervals
lengths range from 1 ft to 5 ft depending on areas of mineralogical or ge ological interest.
Definition core from underground is whole  -core sampled.

After a sample is cut, one half of the core was returned to the original core box for reference and

long -term storage. The second half of the core was placed in a plastic or cloth sample bag,

labeled with the corresponding sample identification number, alo ng with a sample tag. All sample

bags were secured with staples or a draw string, weighed and packed in shipping boxes. They are
transported by UPS courier to ALS Mineralsd | aborato
preparation and t h encouver, B@ Caddds forlaralgsisi n V
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Drillholes are logged directly into the GeoSpark digital database and all assays are imported upon
receival from the analytical lab. Drilling conditions in the Upper Marble Formation are generally

very good, and core recovery is typically excellent. Averag e core recovery from the most recent
drilling programs was 97%. Sphalerite mineralization is readily identified, and sample intervals are
chosen by trained geological staff. Samples are shipped off -site for analysis by a reputable
independent assay laborat  ory.

10.1.4 Downhole Surveying

Downhole survey methodology on the Property evolved over the last century as industry
technology changed. The first surface exploration drillholes to develop the Number 2 resource
relied on acid -etch tubes for some form of control, but the bulk of the drilling completed in the first
half of the 19" cent ury have no downhole survey information.
Directional Survey Instrument, aka. Tro -Pari, became the primary source of downhole directional
data if it was collected at all. The Tro -Pari was used until 2018. The device is susceptible to
numerous sources of error and as such any hole known to be surveyed with the instrument is now
considered to be low confidence and flagged as such in the database. Surface exploration

drilling used the REFLEX EZHOT instrument from 2017 to 2022 and an ESM owned DeviShot since
2023. Underground drilling has relied on the Devico DeviShot magnetic multishot survey tool since
2018.

Other than the downhole surveying in the historical drillholes, the QPs are not aware of any drilling,
sampling, or recovery factors that would negatively impact the accuracy and reliability of drill
sample results at ESM.

10.2 Kilbourne Graphite Drilling

10.2.1 Core Re-sampling

Core drilling by ESM targeting zinc intersected graphite in 2020 082022. These intervals were originally
assayed for zinc and subsequently resampled in 2023 using quartered core to test the graphite
content. A list of these holes that were used in the MRE ar e presented in Table 10-1. While the holes
were used in the MRE they form a minor component of the overall Kilbourne drillhole database.

The blue and green collar pointsin ~ Figure 10-3 are the SX series holes.
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Table 10-3: ESMsurface holes re-sampled for graphite

; UTM NADS83

Lengtl Core

Hole ID ) Northing | Elevation | Azimuth Size | StartDate | EndDate
(m) (m) (m)

SX202563 3,153  465,846.0 4,902,302.0 186.0 2020-09-28 & 2020-10-22
SX202564 3,487  46,584.0 4,902,302.0 186.0 125 -63 | NQ | 2020-10-22 @ 2020-11-19
SX202565 3,407  46,584.0 4,902,302.0 186.1 125 -50 | NQ | 2020-11-19 @ 2021-01-12
SX212589 2,287 467,176.0 4,902,744.0 186.0 0 -90 | NQ  2021-05-04 2021-05-18
SX21:2601 1,877 466,948.0 4,902,442.0 193.0 0 -90 | NQ | 2021-12-02 @ 2021-12-19
SX222621 3,487  469,182.2 4,903,659.5 183.1 150 -70 | NQ | 2022-04-04 2022-05-20

Source: ESM 2024

10.2.2  Surface Channel Sampling

Six channel samples were taken across exposed outcrop in 2023, and one of them was used in

the MRE. The sample locations are listed in  Table 10-4. The channel was cut with a Husgvarna K
770 demo saw to a depth between 4 and 6 inches. Sample lengths varied, ranging between 2.5 ft
and 5 ft. Samples were chiseled out between two cuts spaced 2 inches apart and placed in a

cloth sample bag, labeled with the corresponding sample identification number, along with a
sample tag. All sample bags were secured with staples or a draw string, weighed and packed in

shipping boxes. QA/QC procedures are like those used for core drilling as detailed in Chapter 11.
Most of the channel samples were excluded from the MRE, as the subsequent core drilling
provided significantly better assay information due to orientation and zone representativity.

Table 10-4: ESM outcrop channel samples

" UTM NAD83 d

Lengt Use

Channel ID ) Easting rthing | Elevation StartDate | EndDate |; ‘\ior
(m) (m) (m)

KT23001A 55 466,794.8 | 4,902,439.7 1941 12/12/2023 ' 12/13/2023 no

KT23001B 42 466,806.9 | 4,902,440.4 193.7 261 12/15/2023 ' 12/15/2023 no

KT23001C 42 466,817.2 | 4,902,445.5 194.4 240 12/15/2023 ' 12/15/2023 no
KT23001D 42 466,831.5 | 4,902,450.9 195.0 254 12/16/2023 ' 12/16/2023 no

KT23002A 84 467,040.4 | 4,902,607.2 195.7 129 12/30/2023 12/30/2023 | yes

O O o o o o

KT23003B 35 467,065.7  4,902,667.7 191.3 154
Source: ESM 2024

unsampled no
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10.2.3  Core Drilling Summary

As of August 20, 2024, a total of 39 diamond drillholes have been completed by ESM targeting
graphite, totaling 11,917 ft, as shown colored in orange and red in Figure 10-3 and listed in
Table 10-5.

7/31/2024

Source: ESM 202

Figure 10-3: Kilbourne drilling with  collars colored by end date, with 10 ft contours
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Table 10-5: Kilbourne drilling by year since 2017
UTM NAD83
Hole ID H CS(i)zrz Start Date | End Date
(m) (m) (m)
KX23-001 466,909.3  4,902,622.3 185.8 AWJ | 2023-12-26 = 2024-01-03
KX24-002 256 466,910.2 4,902,621.8 185.7 120 -50  AWJ | 2024-01-03 @ 2024-01-05
KX24-003 315 466,786.4  4,902,442.8 1955 160 -50  AWJ | 2024-01-08 2024-01-12
KX24-004 356 466,786.8  4,902,441.7 195.5 0 -90  AWJ | 2024-01-12 2024-01-18
KX24-005 241  466,632.6 4,902,327.1 199.3 0 -90 AWJ | 2024-01-19 @ 2024-01-23
KX24-006 209  466,633.3  4,902,326.3 199.2 140 -50 AWJ | 2024-01-23 @ 2024-01-25
KX24-007 209  466,517.0 4,902,144.6 196.3 0 -90 AWJ | 2024-01-25 @ 2024-01-29
KX24-008 221  466,517.7 4,902,143.9 196.3 130 -50 AWJ | 2024-01-29 @ 2024-01-30
KX24-009 644  466,347.9 4,902,416.9 195.8 140 -50 AWJ | 2024-02-05 @ 2024-02-15
KX24-010 636 | 466,349.9 4,902,419.2 195.8 110 -50  AWJ | 2024-02-15 2024-02-20
KX24-011 165 | 466,273.2 4,901,952.0 194.3 140 -50  AWJ | 2024-02-21 @ 2024-02-22
KX24-012 157 | 466,272.2 4,901,952.6 194.2 140 -90  AWJ | 2024-02-22 = 2024-02-22
KX24-013 126 | 466,460.7 4,902,051.3 195.8 0 -90  AWJ | 2024-02-23 = 2024-02-25
KX24-014 167 | 466,461.4 4,902,020.3 195.8 140 -50  AWJ | 2024-02-26 = 2024-02-27
KX24-015 544  466,798.3  4,902,732.7 186.0 130 -50  AWJ | 2024-02-27 @ 2024-03-03
KX24-016 607 | 466,797.4  4,902,733.5 185.9 130 -90  AWJ | 2024-03-04 @ 2024-03-11
KX24-017 623 | 466,724.0 4,902,578.8 187.5 0 -90  AWJ | 2024-03-12 = 2024-03-17
KX24-018 719  466,817.1 4,902,921.2 182.9 140 -50  AWJ | 2024-03-18 2024-03-24
KX24-019 408  467,112.8  4,903,017.1 181.1 160 -50  AWJ | 2024-03-25 = 2024-03-27
KX24-020 332 467,271.7  4,903,022.4 181.1 170 -50  AWJ | 2024-04-01 @ 2024-04-02
KX24-021 152 | 467,413.3 4,902,935.4 181.1 180 -50  AWJ | 2024-04-03 = 2024-04-03
KX24-022 611  466,964.0 4,903,000.2 182.4 160 -50  AWJ | 2024-04-04 2024-04-10
KX24-023 106 | 466,973.9 4,902,533.1 194.3 -90  AWJ | 2024-04-11  2024-04-11
KX24-024 67 467,087.2  4,902,683.0 192.4 -90 AWJ | 2024-04-12 2024-04-15
KX24-025 95 467,234.1 4,902,785.7 194.1 -90 AWJ | 2024-04-15 2024-04-15
KX24-026 612 | 465,519.9 4,901,294.3 191.3 105 -50  AWJ | 2024-04-16 2024-04-30
KX24-027 179 | 467,005.5 4,902,696.0 186.2 -90 AWJ | 2024-05-03 = 2024-05-06
KX24-028 149 | 467,081.2 4,902,763.5 184.4 -90  AWJ | 2024-05-06 @ 2024-05-07
KX24-029 119 | 467,233.9 4,902,877.2 180.8 -90  AWJ | 2024-05-07 @ 2024-05-07
KX24-030 117 | 467,356.0 4,902,864.8 193.3 -90 AWJ | 2024-05-08 2024-05-08
KX24-031 286 | 466,850.6  4,902,527.8 1915 140 -50  AWJ | 2024-05-09 @ 2024-05-12
KX24-032 226 465,635.1  4,901,255.4 194.1 110 -50  AWJ | 2024-05-13 @ 2024-05-14
KX24-033 178 465,634.5  4,901,255.6 194.0 110 -80  AWJ | 2024-05-15 @ 2024-05-15
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Lenath UTM NAD83 c
Hole ID e(?g Eastmg Northmg Elevation Azimuth Scl’Zrz Start Date End Date
(m) (m) (m)

KX24-034 465,861.2  4,901,532.7 197.7 AWJ | 2024-05-16 = 2024-05-20
KX24-035 298 465,943.5  4,901,687.6 197.0 0 -90 | AWJ | 2024-05-21 @ 2024-05-22
KX24-036 198 465,723.7 | 4,901,361.4 195.0 0 -90 | AWJ | 2024-05-23 @ 2024-05-27
KX24-037 257 465,665.9 | 4,901,379.9 194.4 110 -70 | AWJ | 2024-05-28 @ 2024-05-30
KX24-038 560 465,771.6  4,901,569.1 195.3 0 -90 | AWJ | 2024-05-30 @ 2024-06-12
KX24-039 222 466,001.8 4,901,658.7 199.2 0 -90  AWJ | 2024-06-13 | 2024-06-17

Source: ESM 2024

10.2.4  Drilling Procedure

Core drilling was completed using an ESM owned and operated Diamec 262 underground drill
that was brought to the surface and mounted on a skid plate specifically for the Project as shown
in Figure 10-4. All core samples were AWJ size.

Source: ESM 2024

Figure 10-4: Diamec #2 on the surface drilling for graphite
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10.2.5 Core Handling and Sampling

The drill core was transferred from the core barrel to the core box. The core technician or logging

geologist picked up the core boxes from the site and returned them to the on -site logging facility.
The core was washed, logged, photographed ( Figure 10-5), and sampled. All core samples were
cut in half, lengthwise, using a diamond saw with a diamond -impregnated blade and sampled

on 5 ft intervals with adjustments made to match geological contacts.

Source: ESM 2024

Figure 10-5: Example of photographed AWJ size graphitic core

After a sample is cut, one half of the core was returned to the original core box for reference and

long -term storage. The second half was placed in a plastic or cloth sample bag, labeled with the
corresponding sample identification number, along with a sa mple tag. All sample bags were
secured with staples or a draw string, weighed and packed in shipping boxes. Shipping boxes are
placed onto pallets and shipped by freight to SGS Lakefield laboratory in Lakefield, ON, Canada

for sample preparation and graphi tic carbon analysis. Pulps are forwarded to SGS Burnaby
laboratory in Burnaby, BC, Canada for multi -element analysis.
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