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-

OUR APPROACH TO MINING IS
UNSUSTAINABLE.
THINGS HAVE TO CHANGE.
FAST.

o

|m/||N|NG DEPTHS CONTINUE TO GROW...
| RESERVE GRADES
+
1PROJECTED LOM CAPEX & OPEX

...IMPEDIMENT TO ATTRACTING CAPITAL INVESTMENT. \
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‘ RISING COSTS ARE INCREASING LEVERAGE...

LEVERAGE X Agpgrarion

Aoperarion= REVENUEgpa;1z5p — OPEX — CAPEXgygsraining — INTEREST

...INCREASING FCF SENSITIVITY TO COMMODITY PRICE-SWING CYCLES. \

Jr

‘ ONAPING DEPTH PROJECT

Vertical Long Section = e SUDBURY INTEGRATED NICKEL OPERATIONS
Viewing Grid North L = m ONAPING — SUDBURY, ON CA

General Information

* 11Mt OB between 2300mE — 2600mE
* Ni (HW) and Cu (FW) Sulfides

» Development decisions driven by
geotechnical data

* Annual Prod. Target: 1.1Mt (3000tpd)
1.5Mtpa Skipping Capacity

» Max Stope Size: 15W x 25H x 20L (m)

» Target Prod. Rate: 1000t/stope-shift

* Fully Battery-Electric Mine

Details of Interest:

» Loading pocket at bottom of deposit

S | o * No ore passes allowed (high stress
- sl | 1R conditions)

= £l Desire to improve productivity 3x \
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‘ AS MINING DEPTHS CONTINUE TO GROW...

1
COST =» OHS GC VENT

< L L

...THESE FOUR FACTORS WILL BE THE PRIMARY DRIVERS OF CHANGE. \

IF YOU HAVE LARGE ROCKS BUT CANNOT DIG A LARGE HOLE..

~IWHY NOT MAKE THE ROCKS SMALLER AND DIG A SMALLER HOLE?

S3P2 - 8
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‘ JUST IMAGINE USING...

REAMED BOREHOLES (12 - 30”) AND
IMPACTORs TO DROP BROKEN AND
CRUSHED MATERIALS

...TO A CONVEYOR DRIFT AT BOTTOM OF MINE.

‘ JUST IMAGINE USING...

REAMED BOREHOLES (12 - 30”) AND
IMPACTORs TO DROP BROKEN AND
CRUSHED MATERIALS

...TO ACONVEYOR DRIFT AT BOTTOM OF MINE.

REPRESENTS AN 8-FOLD REDUCTION
IN HAULAGE COSTS.
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PREMISE IS PRETTY SIMPLE...

1. DECENTRALIZED CRUSHING »>CENTRALIZED CRUSHING
2. DRILLING IS CHEAP - LET'S TAKE ADVANTAGE OF IT.

ALESSON FROM SILICON VALLEY: SHIFT THE PARADIGM

METSO NP1110 IMPACT CRUSHER

Dimensions
Maximum Dimensions of Crusher Height Width Depth
(Enclosed) 272(1.88) 283 (263) 21l (21l
A Hopper must be designed to allow LHD dumping.
The Hopper dimensions will be, Dump Area x Feed Area x Hopper Depth:
124 m* x 0.84 m* x 1.30 m = 7.1 m’; ~14T, based on broken S.G. of 2.00)
Using these dimensions, an Impact Crusher Hauler can be designed:
Maximum Dimensions of Impact Crusher Height Width Depth
Hauler 2.60 3.20 340

PRODUCTIVITY ESTIMATION

Tonnage (tph) 200

*Top Feed Size of 8”, End Product of ¥4

Hourly Shift Utilization 0.75

Adjusted Effectiveness 0.70
*Production Curves Vary Based on Hardness*

Tonnage Per Day Per Machine 1,680
*Assuming 2, 8-hour operating shifts*

Maximum Rated Tonnage, 3 Machines (t) 5,040

COST ESTIMATION

Annual Capital Cost $225,500
($450,000 x 3 machines; 6 year operating life)

Annual Maintenance & Repair Costs $675,000
(Combined 50% of Up-Front Capital Cost)

Annual Power Costs $187,000
(160kVVY Motor, 8 hours/shift, 360 days/year)

Cost Per Tonne $0.73

(Assuming 100% Skip Utilization, 1.5 MT/year)

S3P2 - 10
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SANDVIK DU311 TKV ITH DRILL

PRODUCTIVITY ESTIMATION

Stope Size Undiluted Tonnes:  34,875T
*Dimension: 20 x 15 x 25m, Diluted Tonnes (50%): 52,313T
*S.G. of Nickel Sulfides ~4.65

*Dilution: 50% (due to 30° OB dip)

CUBEX Meterage Per Shift: 86m
*95% Utilization, Delay Factor: 0.5 Per Day: 171m

*Maximum Shift Productivity:180m (based off
of industry averages in LH stoping mines)
Production Rings Per Stope

#THD: 3” holes at 2.0 x 2.0m spacing

#TH: 4.5” holes at 3.0 x 3.0m spacing
Production Holes Per Ring

*Calculated using PROMINE based on
assumed Drillblock dimensions

Shifts Needed to Drill Stope

*Based off average drill meterage per ring and
average shift drill productivity

THD (AC Simba 57): 11
ITH (Sandvik CUBEX): 8

THD (AC Simba §7): 28
ITH (Sandvik CUBEX): 16

THD (AC Simba S7): 37
ITH (Sandvik CUBEX): 22

COST ESTIMATION

LOM Borehole Cost (for muck transfer)

*$60/m for a 12" hole (reamed 3 times) using ITH drill

*LOM redrill factor of 12 (redrill includes cleaning holes as required)
*Average drillhole length of ~150m (LOM - shorter in beginning,
longer towards the end)

Cost Per Tonne

(Assuming 100% Skip Utilization, 1.5 MT/year)

$648,000

$0.036

TRIM THE FAT: REDUCE THE NEED FOR TRUCKING

Battery-Electric Trucks (Artisan Z40)

Capital Cost
Artisan 720 Truck $1,650,000
Scaled to Z40 $3,300,000
Battery (x3) | $550,000 x 3 | = | $1,650,000
Charger (xI) | $90,000 x | | = | $90,000
Capital Cost of | Truck | $5,040,000

IMAGINE A MINE WITH NO TRUCKS.

Operator Cost

Annual Capital Cost of 6 Trucks (I | Year Usage) $2,740,000
Annual Maintenance Cost COST OF TRUCKING $647/t
Assumption: Required maintenance will decrease but is offset due to more expensive parts
Maintenance Cost, 5% of Up-Front Capital Cost of Trucks $990,000 COST O F
Parts Replacement Cost, 10% of Up-Front Capital Cost of Trucks $1,980,000 $0 77/t
Annual Maintenance Cost $2,970,000 ‘TH E LASTI N G I M PACT’ o
Power Consumption
Assumption: | 00% efficency in charge delivery from battery to motor
Cost of Electricity per kWh $0.09
Motor Size (2 xnl)‘()gkw motors) 400 kW D I RE CT $5 70/t
Hourly Utilization 90% SAVI N G S &
Operating Hours Per Shift 8 hours
Power Consumed per Shift (6 trucks) | 17,280 kWh
Annual Power Cost (é trucks, 360 operating days) $1,120,000 $1 -30/t

INDIRECT SAVINGS

Assumption: Cost of employee includes wage, benefits, and union contributions among other costs

Truck Operators (6 per crew, 4 total crews = 24 $120,000 x 24 | =

operators)

$2,880,000

Annual Operator Cost

$2,880,000

Annual Cost of Running Battery-Electric Trucks

E——
$9,709,000

Cost per Tonne Skipped (100% utilization, |.5MT per year)

$6.47/T

Cost per Tonne Skipped, excluding Maintenance Costs

$4.49/T

skipped.

*Note: Most bulk tonnage mining operations tend to average haulage costs between $4.00 and 4.75 per tonne

INDIRECT SAVINGS INCLUDES SMALLER CAPITAL EXCAVATIONS (I.E. RAMPS),

LESS

ROCKBREAKERS AMONG OTHER AUX EQUIPMENT BOUGHT TO ACCOMMODATE TRUCKING.

TOTAL SAVINGS $7-00/t

ELIMINATE A HEADACHE AND
SAVE MONEY DOING IT!
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REDUCTION IN ORE

TRANSPORT COSTS
l 90% VERSUS ELECTRIC

TRUCK HAULAGE, OR ¥4
SAVINGS OF $5.70/t.

4 30%

NEAR-MISSES TMIFR

ELIMINATION OF TRUCKS WILL
IMPROVE U/G OHS BIG TIME!

INCREASE IN THE
MINING RATE OF A
t 150% STOPE, IMPROVING
TONNAGE PER SHIFT
FROM 400t TO 1000t

PER STOPE.

1 S120M

SAVINGS OVER A 11Y LOM BY
SWITCHING TO THE LASTING
IMPACT , OR ~$7.00/t.
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$120M IN SAVINGS OVER 11Y @ 5% DISCOUNT RATE...

INCREASE IN

NPV

...QUITE A LASTING IMPACT, NO?

NOTE: $120M WAS ANNUITIZED IN ORDER TO ARRIVE AT THE RESULT. RESULTS MAY VARY DEPENDING ON APPROACH USED.

Mlup\rmr L &018 m Suatbury Wining Solutioes Jumal EDUCATION

T BT T I

OMA event elicits novel mining solutions

W [aurentian
University mining
engineering students
clean up
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“Dur team decided it wouldn't
be leasible to move material
becayse It would require
development to indrease the
capacity of the shalt. so we
declded to only remave the
actual metal from the ore.”

Anthany Fareugia,
Laisentian University graguste and
first pasee weener of the ORLerin

| Mning Association's MINED Open
L invtaticn

— |

Thetter hubis
I

“I'talk to scoop operators and they tell me
they absolutely hate loading trucks because
their bonus isn't based on how many
trucks they load. It's based on how many
tonnes they draw, so if you're spending
four or five hours per shift just loading
trucks, that's five hours you aren’t drawing
tonnes,” said Sharma, who is finishing
up a 16-month co-op at Tahoe Resources’
Timmins West Mine.

The decentralized crushing solution
eliminates the haulage time to a remuck
pile and the rehandling of the remuck to
load trucks.

“Drillingis cheap. Trucking is enormously
expensive,” said Sharma, justifying the cost
of the 12 to 30-inch boreholes required for
the solution.

Once a stope has been mined out, the
crusher would simply be relocated, which
would require it to be configured for
mobility.

Sharma cited the elimination of trucks
and a big crusher as well as the excavations
required for them as benefits over and
above the increased productivity.
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‘ WIDE-SCALE IMPLEMENTATION POSES AN ISSUE...

IF A PRODUCTION WINZE TO BOTTOM OF DEPOSIT EXISTS...
- ORE PASSES REMAIN METHODS OF CHOICE

IF NOT...
- ALASTING IMPACT 1S RELATIVELY INEFFECTIVE

...SO WHAT MODIFICIATIONS WILL IMPROVE CONCEPT ADAPTABILITY? \

‘ WIDE-SCALE IMPLEMENTATION POSES AN ISSUE...

IF FEED FROM STOPE IS TOO:

- HARD (E.G. PYROXENITE-HOSTED)...
- ABRASIVE...

- STICKY (E.G. PASTEFILL DILUTION)...

=> HIGHER MAINTENANCE COSTS + LOWER PRODUCTIVITY
...SO WHAT MODIFICIATIONS WILL IMPROVE CONCEPT ADAPTABILITY? \
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‘ WIDE-SCALE IMPLEMENTATION POSES AN ISSUE...

WORKS BEST IN SULFIDE DEPOSITS
- BLOW BAR WEAR RATE IS LOWER

HAVE TO DRILL IN SECTIONS, LEVEL-BY-LEVEL
- MAINTAIN DEVIATION RATE OF SUB-5%
- HAVE TO CONNECT USING PIPING (SCHEDULE 80)

...SO WHAT MODIFICIATIONS WILL IMPROVE CONCEPT ADAPTABILITY? \

THANKS FOR
LISTENING!
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